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Abstract

This paper studies income taxes for over thirty countries over the last forty years. We
use micro-data from the Luxembourg Income Study and show that income tax systems
worldwide are approximated remarkably well by a two-parameter log-linear effective tax
function. Using this functional form, we estimate country- and year-specific effective
tax functions to study the evolution of average taxation and income tax progressivity
across countries and over time. Our paper provides several insights into the nature of
income tax systems. First, we show a positive association between a higher average
level of taxation and greater progressivity. Second, we focus on the dynamics of income
tax progressivity and discover a positive association between progressivity and economic
development, with wealthier countries exhibiting higher income tax progressivity. Third,
we find variations in progressivity across different family structures, with married couples
with children experiencing the highest progressivity and childless singles facing the lowest.
Finally, combining our microdata with additional survey data from France, Italy, the
United Kingdom, and the United States in 2016, we find that the features of the income
tax systems in these countries are not what their citizens desire. In particular, people

want lower average tax rates and higher income tax progressivity.
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1 Introduction

Income tax systems are inherently complex. Income taxes depend on statutory tax rates, deduc-
tions, credits, and how taxpayers file their returns. The complexity escalates when comparing
income tax systems across countries, as policies and institutions differ substantially. However,
accurately measuring an income tax system’s key features is crucial for economists and policy-
makers. On the one hand, economists need a precise characterization of the tax system as input
to study the role of tax policy in economic behavior both at the individual and aggregate levels.
On the other hand, policymakers need an accurate assessment of the income tax progressivity

to design redistribution and social insurance policies.

Given the importance of accurately measuring the income tax system, this paper has three
main objectives. First, we aim to systematically describe and compare the effective income taxes
over time and across countries. Second, we seek to provide estimated effective tax functions
that can be incorporated into structural models to answer, for instance, questions related to
redistribution and the impact of income taxes on economic behavior. Third, we want to measure

the distance between people’s desired and effective income taxes.

We use household-level microdata from the Luxembourg Income Study (LIS) Database to
achieve these goals. Several reasons make LIS the ideal dataset for our analysis. First, it covers
many countries and spans a long time. Second, it harmonizes international data, facilitating
comparisons of variables across countries and over time. Third, it contains detailed information
on labor and capital income, public social benefits, taxes, contributions, demographic charac-
teristics, and employment. We use this rich dataset to estimate effective income tax functions
for over thirty countries in the last forty years. Effective income tax functions characterize the
empirical relationship between taxes paid and pre-tax income and summarize the intricacies of
income tax systems using a parsimonious functional form. Specifically, we use the log-linear
tax function pioneered by Feldstein (1969) and popularized by Benabou (2000) and Heathcote,
Storesletten, and Violante (2017) to quantify the average level of taxation and the degree of

progressivity of income tax systems worldwide.

Our findings can be summarized as follows. First, we show that the log-linear tax function
is an excellent approximation of income tax systems worldwide. While this was known for the
US (Heathcote, Storesletten, and Violante, 2017) and a limited number of other countries, we
show that our two-parameter tax function provides a very high approximation quality for all
the countries and years in our sample. Therefore, our estimated tax functions can be used in
any macroeconomic model requiring a parsimonious characterization of the income tax system
of the country it is studying. Our results can also be used in empirical work that wants to

control for the features of the income tax system in a given country and year.



Second, we provide novel insights into the dynamics of the average level of taxation and
progressivity. We start by documenting a positive correlation between income tax progressivity
and the average level of taxation. Notably, throughout all years in our sample, countries with
a higher degree of progressivity also impose a higher average level of income taxation. Then,
we describe large differences in income tax systems by country. For instance, wealthy northern
European countries such as Germany and the Netherlands consistently exhibit some of the
highest progressivity and average tax rates over time. In contrast, other countries (such as
Brazil, Colombia, and Peru) do not present effective income taxes despite having progressive
statutory income tax systems. We also document dramatic changes in progressivity over the
last forty years. For instance, the progressivity parameter in the United States in 2018 is
about 40% lower than in 1980. Similarly, the progressivity parameter in the United Kingdom
and Canada decreased by 33% and 25%, respectively, between 1995 and 2018. As Borella,
De Nardi, Pak, Russo, and Yang (2023) has shown, income tax variation over time plays a
crucial role in economic behavior and should be introduced in structural models. In light of
this, our estimated effective tax functions can be used in any structural model considering

time-varying income taxes.

Third, we uncover large differences in income tax progressivity by economic development. In
particular, we show a positive relationship between income tax progressivity and development.
We proxy economic development by median pre-tax income and GDP per capita and find
that the wealthiest countries (such as Belgium, Germany, and the Netherlands) display the
highest income tax progressivity. Despite this general trend, we also find a large dispersion
in progressivity between countries with similar levels of development. For instance, in 2013,
Belgium and the United States had nearly identical median pre-tax income, but Belgium’s
progressivity (as measured by the related parameter in our tax function) was three times as
large as that of the United States.

Fourth, we find significant differences in progressivity across family structures. In particular,
our results suggest that childless singles face the lowest progressivity across countries and over
time, while married couples with children enjoy the highest. To reach this conclusion, we
estimate tax functions separately for four groups of families: married couples with children,
married couples without children, single parents, and childless singles. We show that conditional
on the presence of children, progressivity varies significantly by marital status. In particular, the
progressivity parameter for married couples without children is, on average, 25.3% larger than
that of childless singles. At the same time, the progressivity parameter for married couples with
children is, on average, 26.4% larger than that of single parents. Then, conditional on marital
status, the presence of children also leads to considerable changes in progressivity. On average,
the progressivity parameters for married couples with children and single parents are 18.5% and

5% higher than that for married couples without children and childless singles, respectively.



Finally, we combine our estimated tax functions with survey data from Alesina, Stantcheva,
and Teso (2018) to quantify the differences between people’s desired and effective income tax
rates. We find that French, Italian, British, and American people in 2016 would prefer their
income tax systems to feature lower average tax rates and higher progressivity than they do.
Alesina, Stantcheva, and Teso (2018) conducts a survey in which, among other questions,
French, Italian, British, and American respondents are asked to report their desired average
tax rate for four quantiles of the income distribution: the top 1%, the top 2-10%, the top 11—
50%, and the bottom 50%. We combine their results with our microdata to measure the distance
between desired and effective average tax rates. We find that in all four countries, people want
lower average tax rates along most of the income distribution. For instance, Americans want
the average tax rate on the upper middle class (i.e., the top 11-50%) to be over 58% (about 13
percentage points) lower than it is. We then use our tax function and the data on the desired
average tax rate to compute desired income tax progressivity. In this case, we find that people
desire higher tax progressivity. For instance, Italians want the tax system to be over three times
more progressive than it is, which translates into marginal tax rates that are over 19% higher
than they are. We take advantage of the rich demographic information Alesina, Stantcheva,
and Teso (2018) collect to study how desired taxes vary by age, education, employment status,
and political view. While we do not find much variation by age, education, and employment
status, we document large differences in desired taxes by political leaning. For instance, we
find that the realized average tax rates are the closest to the desires of the supporters of the

political party representing the government in charge.

Our paper offers several contributions. First, we show that a two-parameter log-linear tax
function approximates income tax systems worldwide remarkably well. Second, we estimate
tax functions by country and over time and make them available for researchers interested
in approximating the income tax system. Third, we document differences in the dynamics of
income tax progressivity by the level of economic development and family structures. Finally,
we provide a framework to compare effective and desired income taxes, which can be extended
to other countries and years using our estimated tax function and new survey data on desired

taxes.

The remainder of the paper is organized as follows. Section 2 positions our paper within the
context of the relevant literature. Section 3 describes the LIS data and the sample selection
and outlines the estimation strategy. Section 4 describes how income tax progressivity varies by
economic development and family structure. Section 5 compares desired and effective income

taxes. Section 6 concludes.



2 Related Literature

Our paper relates to four branches of the literature. First, it connects to the rich literature
on approximating the income tax and transfer system with a log-linear function of pre-tax
income. The “log-linear approach” was pioneered by Feldstein (1969) and Benabou (2000) and
widely popularized by Heathcote, Storesletten, and Violante (2017). While there are various
approaches to modeling the income tax and transfer system, these papers advocate for the log-
linear specification due to its simplicity—requiring only two parameters that can be estimated

by ordinary least squares—and its excellent fit to the data.!

Numerous papers have used the log-linear tax function to study the income tax and transfer
system in the United States. Heathcote, Storesletten, and Violante (2020) use data from the
Congressional Budget Office to study tax progressivity between the late 1970s and 2016. They
find that the level of progressivity in 2012-2016 is the same as in 1979-1983. Wu (2021) uses
CPS data to study the evolution of tax progressivity between 1978 and 2016. He finds that
the income tax in the US has become less progressive since the late 1970s. Fleck, Heathcote,
Storesletten, and Violante (2021) use CPS data to study the progressivity of the tax and transfer
system at the US state level. They estimate effective tax functions for each of the 50 states and
find substantial heterogeneity in progressivity across states. Finally, Borella, De Nardi, Pak,
Russo, and Yang (2023) use PSID data to study the evolution of effective tax rates between
the late 1960s and 2016. They find substantial variation in the average level of taxation and

income tax progressivity, both over time and across marital status.

A handful of recent papers have applied the log-linear tax function to countries other than
the US. Garcia-Miralles, Guner, and Ramos (2019) use administrative tax data for Spain to
study the distributions of pre- and post-tax income and tax liabilities between 2002 and 2015.
They find that the log-linear tax function approximates the Spanish personal income tax system
well. Kaas, Kocharkov, Preugschat, and Siassi (2020) study homeownership in Germany and
shows that the log-linear tax function provides a good approximation of the German income
tax and transfer system. Tran and Zakariyya (2021) use the log-linear tax function to study

the evolution of income tax progressivity in Australia after 1999.

Second, our paper connects to the literature on cross-country comparisons of tax progres-
sivity. Chang, Chang, and Kim (2018) study optimal income taxation in 32 OECD countries.
They estimate income tax progressivity using a log-linear tax and transfer function, although
they do not study the evolution of taxes over time or across family structures. Holter, Krueger,

and Stepanchuk (2019) argue that income tax progressivity is a crucial determinant of the ad-

!There are numerous ways of modeling the tax function, ranging from a simple proportional tax on income
to the arctangent tax function in Kurnaz and Yip (2020), passing through the popular three-parameter tax
function of Gouveia and Strauss (1994).



ditional tax revenue governments can generate by increasing the level of labor income taxes.
They use a log-linear tax function and compare progressivity measured by the progressivity
wedge across OECD countries between 2000 and 2007.2 They find substantial heterogeneity
in tax progressivity, with the most progressive taxes in Denmark and the least progressive in
Japan. De Magalhaes, Martorell, and Santaeulalia-Llopis (2019) use micro-data to estimate the
progressivity of transfer systems in 32 countries and study its relationship with economic devel-
opment. Ayaz, Fricke, Fuest, and Sachs (2021) study how optimal income taxes should respond
to an increase in public debt in five European countries. They find that income taxes should be
less progressive in response to increased fiscal pressure. Bick, Fuchs-Schiindeln, Lagakos, and
Tsujiyama (2022) analyze how structural changes in labor supply affect cross-country differ-
ences in hours worked. They estimate log-linear tax functions for childless singles in numerous

OECD countries but do not study the evolution of income taxes over time.

Third, our paper relates to the literature on income taxation by family structure. Most
studies in this literature have focused on the differences in income taxation between married
couples and singles. Guner, Kaygusuz, and Ventura (2012) study tax reforms taking into
account the large changes in female labor supply and demographic structure that occurred in
the US over the last decades. Guner, Kaygusuz, and Ventura (2014) estimate and compare tax
functions using a wide variety of functional forms to systematically describe how income taxes
in the US in 2000 varied by income, marital status, and the number of children in a household.
Guner, Kaygusuz, and Ventura (2020) study the macroeconomic effects of transfers to families
with children in the United States and use US administrative data to estimate income taxes
by marital status and the number of children. Guner, Kaygusuz, and Ventura (2023) include
income taxes by marital status and number of children in a structural model used to evaluate
potential reforms to means-tested government transfers in the United States. Malkov (2022)
studies the optimal income taxation of couples and singles in the US. He estimates log-linear
tax functions for the US and argues that, compared to the current system, the government

should decrease progressivity for couples and increase it for singles.

Fourth, our paper connects to the literature on perception and desires for income tax policy.
We build on Alesina, Stantcheva, and Teso (2018), whose data we use to compare desired and
effective income taxes in 2016 in Section 4. Alesina, Stantcheva, and Teso (2018) design and
run a survey to study people’s beliefs about intergenerational mobility and economic fairness

for five countries in 2016. Importantly, they ask respondents about the desired average income

2The progressivity tax wedge between two arbitrary incomes 1, > y; is given by

1 —T"(y2)

PWlnw2) =1 7=,y

and measures how marginal tax rates increase between the two income levels.



tax rates for four income groups: the top 1 percent, the 2 to 10 percent, the 11 to 50 percent,
and the bottom 50 percent. In Section 4, we use their data and compare people’s desired
average tax rates and implied tax progressivity to what we estimate from LIS. Among the many
papers on preferences for redistribution, our paper relates to those that focus on perceived and
desired features of the income tax system. Slemrod (2006) analyzes the relationship between
tax perceptions and support for regressive tax reforms in the US. In particular, he finds that
the misconception that high-income people would pay more taxes under a flat income tax or
a retail sales tax is strongly associated with support for such regressive tax reforms. Gideon
(2017) uses data from the US in 2011 to evaluate the bias in people’s perceived average and
marginal tax rates. He finds evidence of systematic errors in perceived tax rates. In particular,
people tend to underestimate the marginal tax rate for the top tax bracket, misperceive the
degree of income tax progressivity, and overestimate their average tax rate. Fernandez-Albertos
and Kuo (2018) use survey data from Spain to measure people’s perceived placement in the
income distribution and whether knowing one’s true placement affects preferences for income
tax progressivity. They find that people hold biased beliefs about their position in the income
distribution and that revealing one’s true placement increases the support for higher income
tax progressivity. Stantcheva (2021) runs a large-scale survey of American taxpayers to, among
other things, evaluate their knowledge of income tax policy. She finds that respondents who hold
left-leaning economic and political ideologies believe income taxes are lower and less progressive
than right-leaning respondents. She also finds partisan differences in beliefs about the efficiency
and effects of income taxes. Kalleitner and Bobzien (2023) use survey data from Austria to
study the relationship between tax perceptions and support for redistributive taxation. They
find that poorer Austrians perceive lower levels of tax progressivity than richer ones. They
also show that modifying progressivity perceptions increases support for redistributive taxation

among the rich and decreases support among the poor.

3 Estimation

3.1 Data

The Luxembourg Income Study (LIS). We use micro-data from the Luxembourg Income
Study (LIS) Database. LIS collects and harmonizes micro-data from 55 countries starting in
the 1970s. LIS combines well-known datasets, such as the Current Population Survey for the
United States and the German Socio-Economic Panel for Germany, and provides an aggregated
micro-dataset that includes labor and capital income, public social benefits, private transfers,

taxes and contributions, demography, employment, and consumption. Ravallion (2015) provides



a detailed overview of the LIS dataset, details its development over time, and discusses some

data limitations.

Numerous papers have used LIS. Among others, De Nardi, Ren, and Wei (2000) uses it
to study income redistribution policies and the trade-off between redistribution and efficiency.
Chiuri and Jappelli (2010) uses LIS data to analyze the patterns of homeownership for older
adults across OECD countries. Laun and Wallenius (2016) uses LIS to assess the role of social

insurance for the cross-country differences in the labor supply of older workers.

Sample Selection. We use 11 LIS waves spanning from the early 1970s to 2019. Although LIS
covers 55 countries in total, the number of countries observed in each wave varies. For instance,
LIS includes the United States since the first wave in the 1970s but records information about
Japan only starting in 2008. We start from all the countries available in a specific wave and
select those for which we have data on all the inputs we need to estimate the tax function:
gross household income, income taxes, and public social benefits. For this reason, we have to
exclude countries like Mexico, which is in the LIS dataset starting from the second wave but

only reports after-tax income.

To ensure a consistent and comparable time unit across countries, we operate at the wave
level.>. When we observe a country for more than one year in a wave, we pool these years into
the same wave to estimate the tax function for that wave.* Thus, the number of countries in
our final sample varies by wave, ranging from a minimum of 5 countries in the first wave to a
maximum of 31 countries in wave 8. However, we observe four countries for all 11 LIS waves:

France, Germany, the United Kingdom, and the United States.

For each country-wave pair, we select working-age households whose head is aged 25 to 60.
We restrict our attention to “standard” households, comprising (1) one-person households; (2)
married couples without children; (3) married couples with children; and (4) single parents.
Therefore, we exclude households in which other relatives or non-relatives cohabit with the four
groups described above. We select only standard households to have comparable households
across countries. Figure A-1 shows that most households with heads aged between 25 and
60 qualify as “standard.” When we pool all countries and waves together, the mean share
of standard households is 89 percent, and the median is 91.4 percent, suggesting that most

households are indeed “standard.”

3Table A-1 in Appendix I.1 shows the mapping from wave number to calendar year.
4LIS may cover different years for different countries in a given wave. For instance, the first LIS wave includes
CPS data for the US for each year between 1979 and 1982 but covers the 1979 French Tax Income Survey only.



Table A-1 in Appendix 1.1 shows the countries in our sample, the waves we observe them
in, and the number of observations in each country and wave. Our final sample consists of

7,625,531 household-wave observations for 37 countries, observed over different waves.

Income Definitions. Our results on effective taxes depend crucially on the definitions of pre-
and post-tax income. Household pre-tax income is given by the sum (for the head and the
spouse, if a spouse is present) of labor income, capital income, pensions, public social benefits,
and private transfers, while post-tax income is defined as pre-tax income minus income taxes
and social security contributions. Taxes are defined as compulsory payments to the government
based on the current income earned.’® Public social benefits include transfers from government
insurance and assistance programs. Appendix 1.3 describes the income components in detail.
Our pre-tax and post-tax income definitions are very close to those in Borella, De Nardi, Pak,

Russo, and Yang (2023).

The monetary quantities that make up our income definitions need to be adjusted to be
comparable across waves and countries. First, we need Consumer Price Indices (CPIs) to
compare real amounts over time within a country. Second, we need Purchasing Power Parity
indicators (PPPs) to compare real amounts across countries. Using 2017 as the base year, the

adjustment factor for country 7 in wave ¢ is computed by LIS as:

PI
LISPPP;, = <Cl 0 ’t) PPP, 1,

To convert monetary quantities into 2017 USD PPP, we divide nominal amounts in each country
and wave by the corresponding LIS PPP. All financial quantities reported in the paper are

measured in 2017 USD PPP, which we refer to, for convenience, as 2017 dollars.

3.2 Estimating the Effective Income Tax Function

This section starts by describing our tax function and estimation strategy. Then, we present

the results for the estimated effective income tax system.

Log-Linear Tax Function. Following Feldstein (1969), Benabou (2000), Heathcote, Storeslet-
ten, and Violante (2017), and Borella, De Nardi, Pak, Russo, and Yang (2023), we model taxes

T on total income Y as:
TY)=Y —(1-\Y", (1)

S5For the United States, taxes include both federal income taxes and state income taxes.
6Taxes on current income as defined by LIS exclude direct taxes on windfall incomes such as inheritances,
profits, and capital gains.



The associated average and marginal tax rates are given by:

@ —1-(1-\Y ™, 2)
T'(Y) = GT}SY) —1-(1-N)1-7)Y. (3)

Equation (2) shows that the parameter A corresponds to the average tax rate when income
is equal to 1 unit and thus captures the notion of the level of taxation in the economy. The
parameter 7 captures the degree of progressivity of the income tax system. In particular, the
elasticity of post-tax income with respect to pre-tax income, dlog(Y —T'(Y))/0log(Y), is equal
to 1 — 7. The tax system is progressive when 7 > 0, regressive when 7 < 0, and flat with

marginal and average tax rates both at A when 7 = 0. Taking logs of Equation (1) yields:

log(Y — T(Y)) = log(1 — \) + (1 — 7) log(Y). (4)

Estimation Strategy. We estimate Equation (4) by regressing the logarithm of post-tax income
on a constant and on the logarithm of pre-tax income in each country and in each wave using

the definitions of income described in Section 3.1.
log(after-tax income); .+ = et + Ber log(pre-tax income); .+ + €; ¢t (5)

where the dependent and independent variables are the log post-tax income and log pre-tax
income for household 7 of country c in wave t. We allow for country-wave-specific regression
coefficients a.; and .;. We run weighted regressions using the LIS-provided household-level
cross-sectional weights to obtain results representative of the population of each country in each

wave. The OLS estimates are denoted by d&.; and Bc,t.

We compute the parameter A from the estimated constant and the parameter 7 from the
estimated coefficient on the log of pre-tax income. In particular, comparing the regression

equation (5) with the log-linear tax function (4) shows that
/A\C,t =1—exp(be), and 7., =1-— Bes-

Thanks to the large sample size, the tax parameters are tightly estimated, and the confidence
intervals are very narrow.” Moreover, we find that this tax function fits the data remarkably

well, which we now turn to.

"We construct the 95% confidence intervals as

1 —exp (Get +1.96 % Se()e,r), 1 —exp (Ger — 1.96 X Se()e,r)



3.3 Fit of the Tax Function

As Heathcote, Storesletten, and Violante (2017) shows, the log-linear tax function in Equation
(1) is a good approximation of the US federal income tax system. We show that this result
holds not only for the US but also extends to the income tax systems in all countries in our
sample. For example, Figure 1 plots the logarithm of post-tax income as a function of the
logarithm of pre-tax income for Canada, Denmark, Finland, Norway, the UK, and the US in
wave 10 (corresponding to 2015-2017).8 In particular, to draw these graphs, we first select our
sample of standard households with heads aged between 25 and 60 and then construct weighted
percentiles by country and wave. These graphs show that the relationship between post-tax
income and pre-tax income is approximately log-linear in each country we consider and at all

points of the log pre-tax income distribution, except for the first percentile.

In Figure 2, we show that the R? from the regressions we use to estimate our tax functions
is remarkably high. In particular, we run the regression in Equation (4) wave-by-wave and
country-by-country, and we report the distribution of the R? from these regressions. The
distribution is significantly skewed to the right and has a mean of 0.976 and a median of 0.984.
Even in the thin left tail, the R? is larger than 0.85, meaning that, at its worst, the log-linear
tax functions still explain over 85 percent of the variation in post-tax income. In particular, the
lowest R? is 0.86 and corresponds to Italy in wave 6. The results on R? corroborate our finding
that a log-linear tax function approximates well the income tax systems of the countries in our
sample. In Appendix [.5, we show that the validity of our results on the goodness-of-fit of our
tax function is not challenged by the imputation and simulation procedures used by LIS and

the country-specific datasets that LIS utilizes.

4 Results

4.1 Tax Progressivity and Average Tax Level

After establishing that the log-linear tax function is a good approximation of the income tax

systems of the countries in our sample, we discuss a few findings arising from the estimated

for A\, and
(1= (Be+1.96 x 5e(8)es ) ;1= (B — 1.96 x 5e(B)et) |
for 7.
8Due to space limitation, we show six countries in the main text. We show the fit of the tax function for the

remaining countries in wave 10 in Appendix [.4. The results for waves other than wave 10 are available upon
request.
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Figure 2: Distribution of R?
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effective tax functions.” We start by comparing the average level of taxation and progressivity
across countries. In Figure 3, we plot the estimated tax parameters for wave 8, as we have the
highest number of countries in this wave. We present the results for the remaining waves in

Appendix II, which also displays the pre-tax median income in each country and in each wave.

In Figure 3, we plot progressivity, as measured by the parameter 7, as a function of the
average tax rate for the median household in each country, that is, the household earning the
median pre-tax income in each country.!'® Figure 3 displays several interesting facts. First,
a higher degree of progressivity is associated with a higher average tax rate for the median
household. This positive correlation is present in each wave and shown by the positively-sloped
fitted lines in Figures 3, A-5, A-6, and A-7.

Second, Figure 3 shows that higher-income northern European countries such as Germany
(DE), Belgium (BE), and the Netherlands (NL) display some of the highest progressivity and

average tax rates in every wave. This finding is consistent with several previous studies. Chang,

9Here, we focus on the results in the cross-section. In Appendix III, we also plot and discuss the evolution
of our estimated tax parameters over time.

1%0ne can obtain the “raw” parameter \ using the values of the average tax rate, progressivity, and median
income we show here. In particular, letting A denote the average tax rate and y denote the median pre-tax
income, the corresponding A is obtained as:

~1-X/100
y

A=1
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Figure 3: Tax Progressivity and Average Tax Level
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Chang, and Kim (2018) finds that Germany and the Netherlands have some of the highest levels
of progressivity in 2016, while Holter, Krueger, and Stepanchuk (2019) shows that this is true
also in the period between 2000 and 2007.1!

Finally, several countries with progressive statutory income taxes do not exhibit progressive
effective taxes. For example, Brazil, Colombia, Peru, and the Republic of Korea have progressive

statutory income taxes, but their effective tax system is almost flat in all waves.

4.2 Progressivity and Economic Development

In this Section, we investigate the relationship between income tax progressivity and economic
development. In particular, we measure economic development by median pre-tax income (or
GDP per capita in Appendix IV) and plot its relationship with income tax progressivity. Figure
4 shows that richer countries also display higher income tax progressivity. For instance, coun-
tries such as Belgium, Germany, and the Netherlands consistently rank among the wealthiest
countries and have the highest degree of income tax progressivity. Figure 4 shows the pattern
for LIS wave 8 and the results for the other waves are relegated to Appendix IV, where we find

a consistent positive relationship between tax progressivity and development.

1 Although Chang, Chang, and Kim (2018) uses LIS data for 2016, their progressivity estimates are sub-
stantially higher than ours for every country. This is because they estimate a tax and transfer function and,
therefore, their parameter 7 reflects the progressivity embedded in the tax and transfer system rather than in
income taxes alone. Thus, we expect their estimates to be higher than ours. Table 1 in Heathcote, Storesletten,
and Violante (2020) also shows that using a tax and transfer function leads to higher estimates of progressivity
than using a tax function.
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Figure 4: Tax Progressivity and Development
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Notes: Progressivity as a function of median income in LIS wave 8 (2010). Progressivity is measured
by the parameter 7. Income is measured in 2017 USD PPP. The solid lavender line is the OLS fitted
line.

Appendix IV also uses an alternative measure of development, GDP per capita from the
Penn World Tables (see Feenstra, Inklaar, and Timmer (2015) for a description of the Penn
World Tables). The results obtained using GDP per capita line up closely with those obtained
using median income. In particular, Figures A-12-A-14 confirm that there is a consistently
positive relationship between progressivity, median income, and GDP per capita after Wave
4 (corresponding to 1995) when we have enough observations in the sample. This result is
consistent with Bick, Fuchs-Schiindeln, Lagakos, and Tsujiyama (2022), which finds that higher

GDP-per-capita countries also display higher income tax progressivity.!'?

Despite the systematic relationship between tax progressivity and development, Figure 4
also shows large dispersion in progressivity for countries with similar median income levels.
For instance, many countries have a median income between 60,000 and 70,000 dollars but
display vastly different progressivity levels. Take Belgium (BE) and The United States (US)
as an example, which have a similar median income level. However, Belgium’s progressivity
parameter is three times as large as that of the United States. On the other hand, there
are also many countries with considerably different median income levels but similar income
tax progressivity. For instance, Czechia (CZ), Israel (IL), France (FR), Canada (CA), and
Luxembourg (LU) display almost the same level of progressivity, even though Canada’s median

income is almost twice as large as Czechia’s.

12De Magalhaes, Martorell, and Santaeulalia-Llopis (2019) document a negative correlation between the level
of transfer progressivity and GDP per capita. There are two main differences between our results and theirs.
First and most importantly, their sample covers mostly poor countries while our sample covers the full span of
development stages. Second, they study the progressivity of the tax and transfer system rather than that of
taxes alone.
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4.3 Progressivity and Family Structure

In the previous Sections, we focused on standard households to get a comprehensive view of
the dynamics of income tax progressivity. In this Section, we evaluate whether income tax
progressivity differs across household types. In particular, we split our sample into the four
categories that make up our notion of a standard household: (1) married couples with children,

(2) married couples without children, (3) single Parents, and (4) singles without children.'?

We highlight several interesting patterns from this analysis. First, we observe large and
significant differences in progressivity by family structure in all countries and years. Figure 5
reports the point estimates for the progressivity parameter 7 and the 95% confidence intervals
in wave 8 (2010) for Canada, Denmark, Finland, Norway, the United Kingdom, and the United
States. To save space, we report the estimates for the remaining countries and waves in Ap-
pendix VI. This figure shows that the tightly estimated progressivity parameter significantly

differs across family structures.

Second, conditional on the presence of children, progressivity varies by marital status. In
particular, the progressivity parameter for married couples without children is 25.3% higher, on
average, than that of childless singles. Similarly, the progressivity parameter of married couples
with children is 26.4% higher, on average, than that of single parents. A few notable examples
are Norway in 1995, where the progressivity parameter for married couples without children
is 3.5 times that of childless singles, and the United States in 2010, where the progressivity
parameter of married couples with children is more than double that of single parents. The
differences in progressivity by marital status are due to the marriage bonuses embedded in joint
taxation (which applies to countries such as France, Germany, Ireland, Spain, Switzerland, and
the United States), different statutory taxation by marital status, and different credits and

deductions that apply to legally married couples.

Third, conditional on marital status, the presence of children leads to large changes in
progressivity. In particular, on average, the progressivity parameter for married couples with
children is 18.5% higher than that of married couples without children. The difference in
progressivity parameter between single parents and childless singles is smaller, but the one for
single parents is still 5.9% higher on average than that of childless singles. Figure 5 shows that,
for instance, in 1985, the progressivity parameter for Danish married couples with children is
more than double that of married couples without children, while, in 2010, the progressivity
parameter of British single parents is 1.5 times that of childless singles. One reason behind these
differences is that, in most countries, families with dependent children enjoy higher credits and

deductions than their childless counterparts.

13In Appendix V, we show large changes in household composition over time. In particular, we show a general
shift from being married and having children to not being married and not having children.
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Figure 5: Income tax progressivity by family structure
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Fourth, although there are numerous differences across countries and waves, a stable pattern
emerges. In particular, for the majority of our country-wave observations, childless singles
face the lowest progressivity, while married couples with children the highest. In Figure 5, for
instance, married couples with children display the highest progressivity in most countries and

waves.

Our results line up with previous ones in the literature. Guner, Kaygusuz, and Ventura (2014)
estimates progressivity in the United States in 2000 for married and single households with and
without children. They find that, regardless of the presence of children, married couples face
higher progressivity than singles. Our results for the United States in wave 5 (corresponding to
2000) confirm this finding. In particular, Table A-7 shows that the progressivity parameter for
married couples without children is 1.4 times that of childless singles, while the one for married
couples with children is almost double that of single parents. Our results for the United States
in wave 5 also confirm the findings of Guner, Kaygusuz, and Ventura (2020), who estimate
income tax progressivity by marital status and the number of children in 2000. They find that
the progressivity parameter is higher for married households than for single ones and higher for
married couples with children than for those without. Malkov (2022) uses an optimal income
taxation approach to conclude that married couples in the United States should be taxed less
progressively than singles. Our estimates suggest that the current US tax system does the
opposite since, regardless of the presence of children, married couples face higher progressivity

than singles in all waves.
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To further investigate the effect of family structure on effective income taxes, we run the

following regression:

Ynh,et = Z Brl{household type = h} + Vet + €ncr,s
h

where the dependent variable y;.; is a variable of interest (for example, the tax function
parameters A, .; and 7., for household type h in the country ¢ at wave ¢,) /3, captures the
household-type fixed effects, and 7., denotes the country-wave fixed effects. We set childless
singles as the base group and normalize the levels of the country-wave fixed effects so that the

constant term represents the average level of the dependent variable in the base group.

We report the regression results in Table 1. We consider four dependent variables: the tax
function parameters, A .; and 73, ., and the average and marginal tax rate for a household with
median income in each country-wave-household-type group. For each of these four dependent
variables, we compare the estimated household-type fixed effects, [, across family structures.
In particular, the household-type fixed effects capture the difference in the outcome variable
between each group and the base one. For instance, 8, = 0.012 for couples without children
in Column (2) of Table 1 means that the difference in the progressivity parameter 7 between

married couples without children and childless singles (the base group) is 0.012.

Column (1) of Table 1 shows that the tax function parameter A (which captures the average
level of taxation) is largest for singles, smaller for couples without children, even smaller for
single parents, and is the smallest for couples with children. As we discussed in Section 3,
conditional on the income level, a higher A implies a higher average level of taxation. Therefore,
our results suggest that childless singles face the highest average level of taxation, while married

couples with children face the lowest.

Column (2) reports the estimates of the household-type fixed effects when we use the pro-
gressivity parameter as the dependent variable in the regression. These results confirm that
childless singles face the lowest progressivity, while married couples with children experience
the highest.

The results in Column (1) allow us to compare families with a different structure but with
the same pre-tax income. To make our comparison across family structures more meaningful,
we report the regression results for the average and marginal tax rates for a median household
in its respective group in Columns (3) and (4). The very small household-fixed effect for couples
with children in Column (3) highlights that the median couple with children pays a very similar
average tax rate to the median single household. Column (3) also shows that a median single
household is subject to an average tax rate of 18.2%, while a median couple with children faces

an average tax rate of 18.6%. Single parents are subject to the lowest average tax rate, which
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Table 1: Tax and Family Structure

(1) (2) (3) (4)
A T Average Marginal
Childless singles (base) 0.000 0.000 0.000 0.000
() () 0) 0)
Couples without children -0.327%* 0.012%** 0.018%** 0.025%**
(0.130) (0.003) (0.002) (0.003)
Couples with children -0.779%** 0.0217%** 0.004** 0.0217%%*
(0.130) (0.003) (0.002) (0.003)
Single parents -0.513%** 0.010*** -0.054%%* -0.040%**
(0.130) (0.003) (0.002) (0.003)
Constant -1.260%** 0.083%** 0.182%** 0.2477%%*
(0.002) (0.002) (0.001) (0.002)
Country-Wave FE Yes Yes Yes Yes
Observations 868 868 868 868
R-squared 0.64 0.81 0.96 0.95

Standard errors in parentheses, * p<0.10, ** p<0.05, *** p<0.01

Notes: This table reports the estimates of the household-type fixed effects. Column (1) reports the
results for the tax parameter A, (2) for the tax parameter 7, (3) for the average tax rate facing a
median-income household, and (4) for the marginal tax rate facing a median-income household. We
set childless singles as the base group.

is 5.4 percentage points lower than that for singles. At the same time, couples without children

pay the highest average tax rate, which is 1.8 percentage points higher than the one for singles.

Finally, Column (4) reports the results for the marginal tax rate for the median household
in each group. Similarly to what we observe in Column (3), these results show that single
parents pay the lowest marginal tax rate, whereas couples without children pay the highest.
In particular, median single parents are subject to a marginal tax rate of 20.7%, while median

couples without children face a marginal tax rate of 27.2%.

4.4 The Role of Transfers

So far, we have treated public social benefits in the same way as the income earned in private
markets. However, public transfers play a crucial role in redistribution policies. To study

the effect of transfers on income tax progressivity, we define a tax-and-transfer function in

18



which we include public social benefits in the post-tax income (rather than in the pre-tax one)
to highlight that they come from the government. Using the tax-and-transfer function, we
compute the progressivity net of government transfers. We then compare it to the progressivity

gross of government transfers, which we have computed in Section 4.

Figure A-17 compares tax-and-transfer and tax progressivity. In this figure, we plot the point
estimates for each measure of progressivity and the 95% confidence intervals. The confidence
intervals show that progressivity is tightly estimated and that there are significant differences
between our two measures. This figure shows that tax-and-transfer progressivity is much higher
than its tax-only counterpart in every country and wave.!* In our sample, tax-and-transfer
progressivity is, on average, seven times larger than its tax-only counterpart. Therefore, public
transfers have a large and significant effect on redistribution in every country we study. This
figure also shows that including transfers preserves the ranking of countries at the extremes of
the progressivity distribution. Thus, countries with high tax progressivity tend to have high

tax-and-transfer progressivity.

The significant differences between tax-and-transfer and tax progressivity highlight the im-
portance of the choice of tax function when studying and modeling income tax systems. From
an empirical point of view, using a gross or a net measure leads to significantly different as-
sessments of the degree of progressivity in a specific country. As policymakers may want to
act to increase (or decrease) income tax progressivity, its correct measurement is vital to guide
income tax policy. From an economic modeling perspective, the choice of which tax function
to use is critical for the magnitude of the after-tax income that enters the household’s budget

constraint.

5 Desired Income Taxes

As discussed in Section 2, we use data from Alesina, Stantcheva, and Teso (2018) (AST here-
after) to compare desired and effective income taxes. They collect data for France, Italy, the
United Kingdom, the United States, and Sweden in 2016. The 10th wave of LIS (corresponding
to surveys carried out around 2016) has data on all these countries except Sweden, allowing
us to compare desired and effective tax rates for these four countries. In particular, we com-

pare desired and effective average tax rates, the implied progressivity parameter 7 and related

0ur estimates of tax-and-transfer progressivity are substantially higher than the corresponding ones in
Chang, Chang, and Kim (2018). This is because, when estimating progressivity, Chang, Chang, and Kim
(2018) remove 20% of low-income households from their sample, and we do not. Since transfers are particularly
relevant for lower-income households, removing a large fraction of them from the estimation sample lowers
progressivity. Our estimates for the United States are also larger than those in Heathcote, Storesletten, and
Violante (2017) and Heathcote, Storesletten, and Violante (2020) because of differences in the transfers included
in the after-tax income measure used to estimate tax-and-transfer progressivity.
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marginal tax rates, and desired and effective average and marginal tax rates by demographic

characteristics.

As discussed in Section 2, AST collects data on the desired average income tax rates for four
income groups: the top 1 percent, the 2 to 10 percent, the 11 to 50 percent, and the bottom 50
percent. To compare their results to ours, we must assume that their respondents report the

average tax rate for the average income for each group that we compute from LIS.

5.1 Average Tax Rates

We start by comparing the desired tax rates collected by AST with the effective average tax
rates from the data. Using our LIS sample, we compute average tax rates by income group by
computing the (properly weighted) average of the average tax rate facing each household in each
wave-country-group cell. In particular, we construct the average tax rate for each observation

in LIS as one minus the ratio of post-tax and pre-tax income.

Figure 6 plots our results (which are tabulated in Table A-8 in Appendix VIII). This figure
shows that the tax systems in France, Italy, the UK, and the US impose average tax rates
that are different than what people desire. The differences between desired and realized tax
rates range from as little as plus 1.5 percentage points for the bottom 50% of the income
distribution in the UK to as much as minus 13.6 percentage points for the top 2-10% of the
income distribution in the US. The differences in percentage terms are even larger. For instance,
French respondents want average tax rates on the top 1% to be 27.2% higher than they are,
while American respondents want average tax rates on the top 11-50% to be 58.1% lower than

they are.

Figure 6 also shows that Italian and American respondents desire lower taxes along the entire
income distribution. In both countries, people especially want lower taxes on the upper-middle
class (top 11-50% of the income distribution). In particular, Italians desire a 15.9% average
tax rate (compared to the realized 24.5%), while Americans desire a 9.4% average tax rate
(compared to the realized 22.3%). On average, along the income distribution, Italians desire
average tax rates that are 24.2% lower than they are, while Americans would like average tax

rates to be 40.1% lower than they are.

In turn, French and British respondents desire higher average tax rates for the richest but
lower tax rates for the other income groups. In particular, the French desire higher tax rates for
the top 1% and 2-10% to be 27.2% and 10.3% higher, respectively. The British want average
tax rates to be 13.4% higher for the top 1%, instead. Respondents in both countries want the

average tax rates for the lower-income groups to be lower. For instance, the French want taxes
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on the bottom 50% to be 42.5% lower, while the British want average tax rates on the same

group to be 18.1% lower.

Figure 6: Desired vs. Realized Average Tax Rates by Country
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5.2 Progressivity

After quantifying the differences between desired and realized average tax rates, we turn to
differences in desired and realized income tax progressivity. We focus on two measures of

progressivity: the tax function parameter 7 and the marginal income tax rate.
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We retrieve the desired progressivity 7 using the AST data on desired average tax rates. In
particular, let «; be the average by country of the average tax rates reported by AST for i = {
top 1%, top 2-10%, top 11-50%, bottom 50%}. Using our tax function, we can write:

1—o; = (1 =AY, 7, for i = {top 1%, top 2-10%, top 11-50%, bottom 50%},

where 7 denotes the desired progressivity parameter and Y; average pre-tax income in each

group calculated from LIS.

Taking logs, this becomes

~ —

log(1 — ;) = log(1 — \) — 7log(Y;).

Therefore, we can derive 7 by fitting the above equation for each country. In practice, we run
a country-specific OLS regression (with four observations, one for each group) of log(1 — «;)
on a constant and log average pre-tax income in each group calculated from LIS, log(Y;).
The negative of the coefficient on log average pre-tax income yields 7, which we compare to
the country-specific progressivity parameter 7 estimated in Section 3. Table 2 displays this
comparison. In all countries, people want the income tax system to be more progressive than
it is. The difference between effective and desired income tax progressivity parameters ranges

from as low as 40% for the US to as much as 225% for Italy.

Table 2: Comparison of Effective (7) and Desired (7) Progressivity

Country 7 T

France 0.08 0.20
Italy 0.04 0.13
UK 0.06 0.15
USA 0.05 0.07

Once we have computed 7, we can compute the desired marginal tax rates, which are easier-
to-interpret measures of income tax progressivity. To calculate the desired marginal tax rate,
we use the following relationship between average and marginal tax rates implied by our tax
function.

1-T
—(( =1—7, fori= {top 1%, top 2-10%, top 11-50%, bottom 50%}

Rearranging the equation above, the desired marginal tax rate is

- T(Y,
TY,)=1—(1-7) <1 — g/z)) ,  for i = {top 1%, top 2-10%, top 11-50%, bottom 50%}

%
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where we use the desired progressivity parameter 7 and the desired average tax rates from the
AST data. We compare the desired marginal tax rate to the effective one for each income group,
which we compute using our estimated tax functions for each group’s average pre-tax income

we compute from LIS.

Figure 7 plots the differences in desired and realized marginal tax rates and displays several
interesting results. First, Europeans tend to want higher marginal tax rates for everyone. This
is particularly true in France and the UK, where, on average, people would like marginal tax
rates to be 26.7% and 31.2% higher, respectively. In turn, people in the US want lower marginal
tax rates for all income groups, especially for the upper middle class (top 11-50% of the income
distribution).

Second, in Europe, the difference between desired and realized marginal tax rates decreases
along the income distribution. Indeed, the French, Italian, and British want marginal tax rates
to be much higher for the top 1% but not much higher for the bottom 50%. This is particularly
visible in Italy. Here, people want taxes on the top 1% and top 2-10% to be 50.1% and 26.6%
higher, respectively. However, the marginal tax rates on the remaining income groups are very

close to the corresponding realized ones.

Finally, our results on the marginal tax rates confirm the findings on the progressivity pa-
rameter 7. People in all countries want the tax system to be more progressive than it is.
Combining these results with those on desired average tax rates, we can conclude that peo-
ple want an income tax system that imposes lower average tax rates but higher income tax

progressivity.

5.3 Heterogeneity in Desired Taxes

AST collects demographic data that we can use to ascertain if differences between desired and
effective income taxes change by group. In particular, we compute desired taxes by 10-year age
bins between 18 and 69, by education (college vs. non-college-educated people), employment
status, and political leanings (that is, whether people identify with a left, center, or right
political view). Figures A-19-A-21 in Appendix VIII show that there are no major differences
in desired tax rates by age, education, and employment status. However, Figures 8 and 9 show

more variation in desired average and marginal tax rates by political leaning.

We compute desired average tax rates by political leaning by taking the average (by political
leaning) of the AST-collected average tax rates for each group. Figure 8 (and the related
Tables A-10 and A-11 in Appendix VIII) shows that desired average tax rates differ by political
leanings. Differences are especially pronounced for tax rates on the top 1%. For instance, in the

US, left-leaning respondents would like a 29.1% average tax rate for the top 1%, while right-
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Figure 7: Desired vs. Realized Marginal Tax Rates
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Figure 8: Desired Average Tax Rates by Political Leaning
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leaning ones would prefer a 21.6% rate. The distance between realized and desired tax rates is
generally the lowest for respondents with the same political orientation as the government in
charge. For instance, left-leaning respondents’ desired tax rates are the closest to the realized
ones in Italy. This is consistent with the center-left government in charge in Italy in 2016.
Similarly, center and right-leaning desires are the closest to the realized tax rates in the UK.
This is consistent with the Conservative government in power in the UK in 2016. Thus, average
tax rates in 2016 are generally close to the desires of the supporters of the governments in

charge.

We then compute desired marginal tax rates by political leaning by adapting the procedure
described in Section 5.2. In particular, we first calculate the desired progressivity parameter
7 by political leaning and then use the AST-collected desired average tax rates to compute
desired marginal tax rates. Figure 9 shows large differences in desired marginal tax rates by
political leaning. These differences are especially pronounced for the highest income group. For
instance, France has a realized marginal tax rate for the top 1% of 38.2%. This corresponds to
a desired marginal tax rate for the same group of 67.3% for left-leaning respondents and 57.6%
for right-leaning ones. The differences by political leaning tend to shrink along the income
distribution, as shown in Italy and the US. In these two countries, desired tax rates for the
bottom 50% of the income distribution do not significantly vary with political views. Figure
9 also shows that effective marginal tax rates are not always close to those desired by the
supporters of the governments in charge. For instance, despite having left-wing governments
in charge, marginal tax rates in Italy and France are the closest to those desired by right and
center-leaning respondents. In turn, in the UK and in the US, the effective marginal tax rates
are closest to those desired by the supporters of the governments in charge (right and left-wing,

respectively).

6 Conclusions

We study effective income taxes worldwide by estimating effective income tax functions over
the last forty years. We start by showing that a two-parameter log-linear effective tax function
approximates income tax systems worldwide remarkably well. We then analyze the dynamics of
average taxation and progressivity and document a positive correlation between a higher average
level of taxation and income tax progressivity. We then focus on the dynamics of income tax
progressivity and uncover a positive relationship between progressivity and the level of economic
development and large variations of progressivity across family structures. Finally, we combine
the microdata on income and taxes with the survey data on desired taxes from France, Italy,

the United Kingdom, and the United States in 2016 to measure the distance between people’s
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Figure 9: Desired Marginal Tax Rates by Political Leaning
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desires for income taxes and the ones they actually face. The paper provides numerous results

and contributions.

First, we prove that a two-parameter log-linear tax function provides an excellent approxi-
mation of income tax systems around the world over the last forty years. While this is known
for the United States and a few other countries, we show that this result holds for over thirty
countries over the last forty years. Therefore, our estimated tax function can be readily used
in empirical and structural work that needs a parsimonious approximation of the income tax
system. For instance, our estimated tax functions can work as inputs in a structural model
that requires a simple function to map pre-tax income into the post-tax income used to make

consumption and savings decisions.

Second, we document considerable variation in average taxation and progressivity across
countries and years. We show a positive association between average taxation and progressivity,
with Northern European countries such as Germany and the Netherlands imposing the highest
average tax rate and progressivity. We also show large changes in both average tax rates and

progressivity over the last forty years.

Third, we focus on the dynamics of income tax progressivity along two dimensions: economic
development and family structure. Here, we show that progressivity varies significantly across
levels of economic development. We document that richer countries display higher progressivity.
Then, we document large and significant differences in progressivity by family structure. We
estimate separate tax functions for four types of households and showed that marriage and the
presence of children lead to higher progressivity. In particular, we show that childless singles
face the lowest progressivity across countries and over the years while married couples with
children face the highest.

Fourth, we combine the microdata on income and taxes with the survey data on desired taxes
in Alesina, Stantcheva, and Teso (2018) to compare people’s desired features of the income tax
system with those they actually face. We study France, Italy, the United Kingdom, and the
United States in 2016 to show that income tax systems are not what people desire them to be.
In particular, our results indicate that people generally want lower average tax rates but higher
income tax progressivity. We also show that, while desires do not vary much by age, education,
or employment status, there is a considerable variation by political views. By quantifying the
distance between the desires of people of different political leanings and the effective tax rates,
we find that the realized average tax rates are the closest to the desires of the supporters of the
political party representing the government in charge in 2016, but this is not always true for

marginal tax rates.

The most promising avenue for future research relates to expanding the comparison between

desired and realized features of the income tax system. Following in the footsteps of Alesina,
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Stantcheva, and Teso (2018), we could run our own survey to elicit desired tax rates for the other
countries in our sample to investigate systematic differences between desires and realizations.
We could also elicit desires for tax rates on different family structures, which we could compare
to our estimated tax functions. Finally, it would be very interesting to also ask respondents
about their perceived average tax rates to evaluate whether, beyond wanting income taxes to

be different, they have an accurate perception of what their effective tax rates actually are.
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