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Abstract

This paper studies income taxes across the world using detailed micro-data from the Lux-

embourg Income Study. We first show that income tax systems worldwide are approximated

remarkably well by a two-parameter effective tax function. Then, we estimate country-year

specific tax functions to compare the level of average taxation and income tax progressivity

across countries and over time. We also examine the effects of economic development and

family structure on income tax progressivity. We find that a higher level of taxation is associ-

ated with a higher degree of progressivity. We also find that progressivity has undergone sig-

nificant changes over the last forty years. We show a positive association between economic

development: countries with a higher median income also display higher income tax progres-

sivity. We also demonstrate that income tax progressivity varies significantly across family

structures: married couples with children face the highest degree of progressivity worldwide,

while childless singles the lowest.
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1 Introduction

Income tax systems are complicated by nature. In a single country, numerous factors must

be accounted for: deductions, credits, and tax rates that depend on how taxpayers file their re-

turns. Across countries, more complications arise. Comparing tax systems in different countries

requires comparing fundamentally different institutions and policies. For these reasons, the lit-

erature on income taxes hasmainly focused on one country in isolation or compared countries in

pairs. In this paper, we build on this literature and compare the income tax systems of thirty-seven

countries. Our paper has two goals. First, we systematically describe the effective income taxes

paid by families in different countries. Second, we provide estimates of effective tax functions for

many countries, years, and family types, which researchers can use for numerous projects.

We estimate effective income tax functions for over thirty countries over the last forty years.

Effective income tax functions characterize the empirical relationship between taxes paid and

pre-tax income and summarize the numerous details of income tax systems using a parsimonious

functional form. We use the estimated effective tax functions to study how average income taxa-

tion and progressivity vary by country, year, and household type.

Assessing the level of average income taxation and progressivity is crucial for both policymak-

ers and macroeconomists. On the one hand, policymakers need an accurate assessment of the

progressivity of the tax system to guide redistribution and social insurance policies. On the other

hand, numerous questions in macroeconomics require characterizing the features of income tax

systems. Guner, Kaygusuz, and Ventura (2012) study whether couples and singles are – and should

be – taxed differently. One could ask whether families with and without children are taxed differ-

ently. Heathcote, Storesletten, and Violante (2020) evaluate how the U.S. income tax policy has

responded to the rise in wage inequality over the last forty years. A related question could be how

different governments worldwide have adjusted their income tax policy to respond to changes in

inequality. Macroeconomists may also need effective income tax functions to compute after-tax

income in their models. We systematically describe the features of income tax systems across

countries, years, and household types. We also provide estimated effective tax functions that re-

searchers can use in structural models of the economy.

We use household microdata from the Luxembourg Income Study (LIS) Database. LIS has

many advantages which make it the ideal dataset for our analysis. First, it covers a large num-

ber of countries, and it spans a long time. Second, it harmonizes data across countries, which
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allows us to compare variables across countries and survey waves. Third, it has a very large sam-

ple size: our final sample consists of almost eight million household-wave observations. Finally,

it contains much information: we have data on labor and capital income, public social benefits,

taxes, contributions, demography, employment, and consumption.

Using a detailed and large sample of working-age households from LIS, we estimate log-linear

effective tax functions. This functional form has been used extensively in the literature on earn-

ings dynamics. Our tax function is easy to estimate and allows us to characterize income tax sys-

tems parsimoniously. In particular, we compare inherently complicated tax systems by compar-

ing two parameters: the average level of taxation and tax progressivity.

Our findings are as follows. First, we demonstrate that our log-linear tax function is a remark-

ably accurate approximation of income tax systemsworldwide. We show that our tax function can

almost entirely explain the variation of post-tax income in all countries and waves in our sample.

Due to the high approximation quality, our estimates can be used for many projects and datasets

beyond our own. Any structural model of the economywhich require the computation of post-tax

income can incorporate our tax functions. Then, our estimates can supplement datasets lacking

specificmeasures of income. For example, the public data from the Survey onHousehold Income

andWealth (SHIW), conducted by the Bank of Italy, only contains information on post-tax income

for Italian households. Researchers can use our estimated tax functions for Italy based on the

confidential SHIW data to construct an accuratemeasure of pre-tax income for public SHIW data.

Second, we document a positive association between income tax progressivity and the average

level of taxation. Across all years in our sample, countries with a higher average tax rate on house-

holdswith themedian income in that country and year also provide a higher level of progressivity.

We also show that, over the last forty years, the average level of taxation for median households

has remained relatively stable, while income tax progressivity has undergone significant changes

in many countries across the world.

Third, in light of its considerable changes, we focus on income tax progressivity and study

some of its determinants. We find evidence of a positive association between income tax progres-

sivity and economic development. We proxy economic development by median pre-tax income

and show that, in every year in our sample, wealthier countries are associated with a higher de-

gree of income tax progressivity. Then, we show that tax progressivity varies significantly across

family structures. We study the effects of marriage and children and find that they significantly

affect progressivity. Across countries and time, effective income taxes are more progressive for
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couples with children and less for childless singles.

The rest of the paper is organized as follows. Section 2 highlights our contributions in the con-

text of the related literature. Section 3 defines our tax function and estimation strategy. Section

4 describes the LIS Database, our sample selection, and the income definitions for our tax func-

tions. Section 5 presents evidence on the fit of our tax function and discusses the evolution of

the average level of taxation and progressivity across countries and time. Section 6 analyzes the

relationship between progressivity and economic development. Section 7 presents effective tax

functions by family structure. Section 8 concludes.

2 Related Literature

First, our paper connects to the rich literature on approximating the income tax and transfer

systemwith a log-linear function of post-tax income on pre-tax income. The “log-linear approach”

was pioneered by Feldstein (1969) and Benabou (2000) and made popular by Heathcote, Storeslet-

ten, and Violante (2017). While there are various approaches to modeling the income tax and

transfer system, these papers argue in favor of the log-linear specification due to both its simplic-

ity, as it requires only two parameters which can be estimated by ordinary least squares, and its

excellent fit to the data.1

Numerous papers have used the log-linear tax function to study the income tax and transfer

system in theUnited States. Guner, Kaygusuz, andVentura (2014) use IRS data for the year 2000 and

investigate how effective taxes change with family status and composition. They estimate several

effective tax functions, including a log-linear one, and conclude that the log-linear tax function

fits the data well. Heathcote, Storesletten, and Violante (2020) use data from the Congressional

Budget Office to study tax progressivity between the end of the 1970s and 2016. They find that the

level of progressivity is the same in 2012-2016 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 (2022) use PSID data
1There are numerous ways of modeling the tax function. These range from a simple proportional tax on income to

the arctangent tax function in Kurnaz andYip (2020), passing from the popular three-parameter tax function of Gouveia
and Strauss (1994).
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to study the evolution of effective tax rates between the end of the 1960s and 2016. They compile

a history of income tax reforms over that period and compare the evolution of progressivity and

average tax rates with the desired outcomes of the reforms.

A few recent papers have used the log-linear tax function for countries other than the US.

García-Miralles, Guner, and Ramos (2019) use administrative tax data for Spain to study the distri-

butions 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 quite well. Kaas,

Kocharkov, Preugschat, and Siassi (2020) study homeownership in Germany and use the log-linear

tax function in the context of a rich structural model. They show that it approximates the in-

come tax and transfer systemquitewell. Finally, DeMagalhaes,Martorell, and Santaeulalia-Llopis

(2019) plan to use microdata to estimate and compare tax progressivity across over 20 countries.

To our knowledge, they have not yet provided estimated tax functions.

Second, ourpaper connects to the literature on cross-country comparisons of taxprogressivity.

Holter, Krueger, and Stepanchuk (2019) study the role of tax progressivity to assess how much

additional tax revenue governments can generate by increasing 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 themost progressive taxes being inDenmark and the least progressive in Japan. 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, for all countries, income taxes should be less

progressive as a response to an increase in fiscal pressure.

3 The Tax Function

We use a two-parameter log-linear effective tax function, which can be estimated by ordinary

least squares (OLS).
2The progressivity tax wedge between two arbitrary incomes y2 > y1 is given by:

PW (y1; y2) = 1 � 1 � T ′(y2)

1 � T ′(y1)
;

It measures howmarginal tax rates increase between the two income levels.
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3.1 Log-Linear Tax Function

Following Feldstein (1969), Benabou (2000), Heathcote, Storesletten, and Violante (2017), and

Borella, De Nardi, Pak, Russo, and Yang (2022), we model taxes T on total income Y as:

T (Y ) = Y � (1� �)Y 1−� ; (1)

The associated average and marginal tax rates are given by:

T (Y )

Y
= 1� (1� �)Y −� ; (2)

T ′(Y ) =
@T (Y )

Y
= 1� (1� �)(1� �)Y −� ; (3)

Equation (2) shows that the parameter � corresponds to the average tax rate when income is equal

to 1 unit of income and thus captures the notion of the level of taxation in the economy. The

parameter � captures the degree of progressivity of the income tax system, as the elasticity of

post-tax income with respect to pre-tax income, @ log(Y � T (Y ))=@ log(Y ), is equal to 1 � � . In

particular, the tax system is progressivewhen � > 0, regressivewhen � < 0, and flatwithmarginal

and average tax rates set at � when � = 0. Taking logs of Equation (1) delivers:

log(Y � T (Y )) = log(1� �) + (1� �) log(Y ): (4)

Equation (4)makes it clear why it is called a log-linear tax function: log after-tax income is a linear

function of log pre-tax income.

3.2 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.

log(after-tax income)i;c;t = �c;t + �c;t log(pre-tax income)i;c;t + "i;c;t; (5)

where the dependent and independent variables are the log after-tax income and log pre-tax in-

come for household i of country c in wave t. We allow for country-wave-specific regression coef-

ficients �c;t and �c;t. We run weighted regressions using the LIS-provided household-level cross-
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sectional weight to obtain results representative of the whole population of each country in each

wave. The OLS estimates are denoted�̂ c;t and �̂ c;t .

We compute the parameter � from the estimated constant and the parameter � from the esti-

mated coe�cient on the log of pre-tax income. Comparing the regression equation (5) with the

log-linear tax function (4) reveals that

�̂ c;t = 1 � exp (�̂ c;t ) ; and �̂ c;t = 1 � �̂ c;t :

Thanks to our large sample size, the tax parameters are tightly estimated and the con�dence in-

tervals are very narrow. 3 Section 5.1 shows that this tax function �ts the data remarkably well.

4 Data

This section describes our data, sample selection, and income de�nitions.

4.1 Luxembourg Income Study (LIS)

We use microdata from the Luxembourg Income Study (LIS) Database. LIS contains harmo-

nized microdata from about 50 countries for over 50 years. 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 bene�ts, private transfers, taxes and contributions, demography, employment, and

consumption. Ravallion (2015) provides a detailed overview of the LIS dataset and its evolution

over time and discusses some data limitations. Numerous papers have used this dataset. Among

others, De Nardi, Ren, and Wei (2000) used it to study income redistribution policies and the trade-

o� between redistribution and ine�ciency. Chiuri and Jappelli (2010) used LIS data to analyze the

patterns of homeownership for the elderly across OECD countries. Laun and Wallenius (2016)

used LIS to assess the role of social insurance for the cross-country di�erences in the labor supply

of older workers.
3We construct the 95% con�dence intervals as

h
1 � exp (�̂ c;t + 1 :96 � ŝe(� )c;t ) ; 1 � exp (�̂ c;t � 1:96 � ŝe(� )c;t )

i

for � , and h
1 �

�
�̂ c;t + 1 :96 � ŝe(� )c;t

�
; 1 �

�
�̂ c;t � 1:96 � ŝe(� )c;t

�i

for � .
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4.2 Sample Selection

We conduct household-level analysis and focus on working-age households whose head is be-

tween 25 and 60 years old. We restrict our analysis to working-age households to facilitate the

comparison across countries.

There are 11 available LIS waves spanning from the early 1970s to 2020. We use all waves and

countries for which we have data on gross household income, income taxes, and government

transfers. We operate at the wave level rather than the annual level to ensure a consistent and

comparable time unit across countries. Thus, 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. Ta-

ble A-1 in Appendix I.1 shows the countries in our sample, the waves we observe them in, and the

number of observations in each country and wave. Our �nal sample is very large and consists of

7,625,531 household-wave observations for 37 countries, observed over di�erent waves. The large

sample size is an advantage of the LIS dataset and allows us to estimate our tax function parame-

ters tightly.

In a �rst step, we restrict our attention to �standard� households, de�ned as the following four

types of households: (1) one-person household; (2) couple without children; (3) couple with chil-

dren; or (4) one parent with children. Therefore, we exclude households in which other relatives

or non-relatives cohabit with the four groups described above. We select only standard house-

holds to have comparable households across countries. Our household selection is similar to the

one of Heathcote, Storesletten, and Violante (2020), who, given their focus on the working age,

only select households with children and non-elderly childless households. Figure 1 shows that

most households with heads aged between 25 and 60 qualify as �standard.� When we pool all coun-

tries and waves together, the mean share of standard households is 89 percent, and the median is

91.4 percent. Sections 5 and III presents results for standard households.

A�er estimating tax functions for standard households, to study the role of family composi-

tion for progressivity, we estimate e�ective tax functions separately for each of the four house-

hold types that make up our notion of a standard household. We present descriptive statistics on

household composition and the estimated tax functions in Section 7.2.
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Figure 1: Share of households with heads between 25 and 60 that qualify as �Standard� Households.
Results for all countries and all waves in our sample.

4.3 Income De�nitions and Adjustments

Our results on e�ective taxes depend crucially on the de�nitions of pre-and-post-tax income.

Household pre-tax income is given by the sum (for the head and the spouse, if present) of labor

income, capital income, pensions, public social bene�ts, and private transfers, while post-tax in-

come is de�ned as pre-tax income minus income taxes and social security contributions. Taxes

are de�ned as compulsory payments to the Government based on the current income earned. 4,5

Public social bene�ts capture transfers from government insurance and assistance programs. Ap-

pendix I.2 describes the income components in detail. Using the tax function allows us to interpret

the parameter � from Equation (1) as the average tax rate and � as a measure of progressivity of the

income tax system. A tax function de�ned this way can be used in structural models which model

government transfers explicitly, as it only captures income taxes. Section 5 reports the results for

our tax function.

The monetary quantities that make up our income de�nitions need to be adjusted to be com-

parable across country and time. First, we need Consumer Price Indices (CPIs) to compare real

4For the United States, taxes include both federal income taxes and state income taxes.
5Taxes on current income as de�ned by LIS exclude direct taxes on windfall incomes such as inheritances, pro�ts,

and capital gains.
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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 i in wave t is computed by LIS as:

LISPPP i;t =
�

CP I i;t

100

�
PPPi; 2017;

To convert monetary quantities into 2017 USD PPP, we divide nominal amounts in each country and

wave by the corresponding LIS PPP. All �nancial quantities reported in the paper are measured in

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

5 E�ective Income Taxes

In this section, we �rst show that our tax function is a good approximation of the income tax

systems of all countries in our sample. Then, we describe the average level of taxation and pro-

gressivity in the cross-section and over time.

5.1 Fit of the Tax Function

As Heathcote, Storesletten, and Violante (2017) show, the log-linear tax function in Equation

(1) is a good approximation of the US federal income tax system. In this section, we show that the

log-linear tax function is a good approximation of the income tax systems in all the countries in

our sample.

First, in Figure 2 we show that our log-linear tax function is a remarkably accurate approx-

imation of the income tax system in all the countries in our sample. 6 We plot the logarithm of

post-tax income as a function of the logarithm of pre-tax income for six countries in wave 10, cor-

responding to 2015-2017. To draw these graphs, we �rst select our sample of standard households

with heads aged between 25 and 60, and then we construct weighed 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 �rst percentile.

6Due to space limitation, we show 6 countries in the main text. We show Canada, Denmark, Finland, Norway, the
United Kingdom, and the United States. We choose these countries because they appear in our sample in almost every
wave. See Online Appendix for the remaining countries. Figure 3 corroborates the remarkable �t of the estimated tax
functions across all countries in our sample.
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Figure 2: Log post-tax income as a function of log pre-tax income, Wave 10. Post-tax income is
de�ned as pre-tax income minus income taxes. Each dot is a percentile of the log pre-tax income
distribution. The dashed line is the 45 degree line. The solid line is the OLS �tted line.
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Second, in Figure 3 we show that the R2 from the regressions we use to estimate our tax func-

tions is very high. We run the regression in Equation (4) wave-by-wave and country-by-country

and we and report the distribution of the R2 from these regressions in Figure 3. The distribution

is signi�cantly skewed to the right and has a mean of 0.976 and a median of 0.984. Even in the

thin le� tail, the R2 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 R2 is 0.86

and corresponds to Italy in wave 6. The results on R2 corroborate our �nding that a log-linear tax

function well approximates the income tax systems of the countries in our sample.

Figure 3: Distribution of the R2 from year-by-year and country-by-country regressions of log post-
tax income on log pre-tax income.

The validity of our results on the goodness-of-�t of our tax function is not challenged by the

imputation and simulation procedures used by LIS and the country-speci�c datasets that LIS uti-

lizes. While for numerous countries, such as Canada, Norway, and the United Kingdom, infor-

mation on income taxes and social contributions is directly observed, for several other countries,

such as Australia, Israel, and the United States, income taxes and social contributions are either

imputed or simulated based on available information. Table A-2 in Appendix I.1 shows whether

taxes and contributions are imputed or not in each country and in each wave. Unless the impu-

tation procedures rely on a log-linear tax function similar to ours, our goodness-of-�t measures
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are not overestimated. To our knowledge, neither LIS nor any country-speci�c dataset uses a log-

linear tax function to impute income taxes. Instead, they use more complex micro-simulations

methods. For example, the data on income taxes for the United States come from the Annual So-

cial and Economic Supplement (ASEC) of the Current Population Survey (CPS). It uses the Census

Bureau's tax model, a micro-simulation model comparable to NBER's TAXSIM, to compute federal

income taxes based on information from the CPS, the Internal Revenue Service, the American

Housing Service, and the State Tax Handbook.

Figure A-1 in Appendix II con�rms that our results are not a�ected by imputation. Here we

plot the distribution of R2 obtained when we exclude from our sample all countries and waves

for which taxes and social contributions were imputed rather than observed directly. This graph

shows that both the mean and the median of the distribution of R2 are untouched when we exclude

imputed values.

5.2 E�ective Income Taxes Across Countries

A�er establishing that the log-linear tax function is a good approximation of the income tax

systems of the countries in our sample, we discuss our estimated e�ective tax functions.

We start by comparing the average level of taxation and progressivity across countries. In

Figure 4 we plot the estimated tax parameters for waves 3, 7, and 10. In particular, in the le� panels,

we plot progressivity, as measured by the parameter � , 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. The right panels of Figure 4 show pre-tax median income in each country in each

of the waves we consider. Monetary values are reported in 2017 dollars, as described in Section

4.3. Looking at these two �gures together, we see that, for example, in wave 10 � corresponding to

2016 � the average tax rate in the USA is about 19%, corresponding to a median pre-tax income of

about $ 72,000.

Figure 4 displays several interesting facts. First, a higher degree of progressivity is associated

with a higher average tax rate for the median household. The positive association is con�rmed by

the positively-sloped �tted line and is consistent across all waves we show in Figure 4 and all the

remaining ones.

Second, northern-European countries such as Denmark (DK) and the Netherlands (NL) are

among the richest in terms of median income and display the highest progressivity and average

tax rate. For example, in wave 7, corresponding to 2007, the median income in Denmark and the
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Netherlands was 72,000 and 70,000 dollars, respectively, and the average tax rate for the median

household in each country was 32 percent. The high level of average taxation and progressivity

in northern-European countries is consistent with the high degree of social protection present in

these countries.7

Third, there is signi�cant variation in the tax structure of rich countries with similar median

incomes. For example, while the United States and Denmark have very similar median incomes

in each wave, they display vastly di�erent levels of average taxation and progressivity. For exam-

ple, in wave 10 � corresponding to 2016 � the median income for both countries was about 71,000

dollars, but the average tax rate in Denmark was 31 percent, and the one in the United States was

19 percent. Similarly, the level of progressivity in Denmark was almost twice the one in the United

States. Section 6 investigates the relationship between progressivity and median income further.

Fourth, countries with lower median incomes tend to have similar income tax structures. We

can observe this across all waves and, in particular, Panels (c) and (e) of Figure 4 show this is the

case for south-American countries such as Brazil (BR), Colombia (CO), and Peru (PE) in waves 7

and 10.

Finally, numerous countries with progressive statutory income taxes do not exhibit progres-

sive e�ective taxes. For example, Brazil, Colombia, Peru, and the Republic of Korea (KR) have

progressive statutory income taxes, but their e�ective tax system is almost �at in all waves.

5.3 E�ective Income Taxes Over Time

To complete our description income tax systems, we present the evolution of the average tax

rate for the median household and income tax progressivity over time. We compute the average

tax rate for the median household by applying Equation (2) to the median pre-tax income of each

country in each wave. Figure A-2 in Appendix II shows the evolution of median pre-tax income

for the countries in Figure 5. We measure progressivity by the parameter � in our tax function.

Changes in e�ective taxation over time are due to numerous factors. First, tax laws determine

the levels of statutory taxation and translate into changes in e�ective taxation. 8 Second, taxpay-

ers' behavior in�uences e�ective taxation, as people can change their labor choices based on the

incentives or disincentives provided by the tax laws. Finally, the business cycle a�ects tax laws

7See Alesina and Glaeser (2006) for a discussion of the di�erences between the American and the European welfare
state and for a summary of the European approaches to social insurance.

8Borella, De Nardi, Pak, Russo, and Yang (2022) focus on the United States and compare the history of income tax
reforms with changes in the e�ective tax burden.
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(a) Wave 3, 1990 (b) Wave 3, 1990

(c) Wave 7, 2007 (d) Wave 7, 2007

(e) Wave 10, 2016 (f) Wave 10, 2016

Figure 4: The panels on the le� plot progressivity as a function of the average tax rate in a given
wave. The average tax rate is evaluated at the median income of each country. Progressivity is
measured by the parameter � . The solid lavender line is the OLS �tted line. The panels on the
right provide a ranking of countries by pre-tax median income. Income is measured in 2017 USD
PPP. LIS, waves 4, 8, and 10.
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and labor choices and thus a�ects e�ective taxation. While disentangling the e�ect of each of

these factors on e�ective income taxes goes beyond the scope of our paper, we can still observe

interesting patterns in Figure 5.

First, we observe interesting dynamics in the average tax rate for the median household. In

the United States, Canada, Denmark, Norway, and Finland, the average tax rate has remained

relatively stable over the past 40 years, despite a general increase in median income. For example,

the average tax rate in Canada was 18 percent in 1985 (corresponding to a median income of 58,000

dollars) and 18 percent in 2018 (for a median income of 65,000 dollars). In the United States, the

most signi�cant drop in the average tax rate for the median household occurred between 2000

and 2010. This decline is due to the reduction in median income over those years and the 2003

and 2006 income tax reforms known as the "Bush tax cuts" (see Borella, De Nardi, Pak, Russo, and

Yang (2022) for a more in-depth description of these reforms and their e�ects on the e�ective tax

burden.) In turn, the average tax rate for the median household has changed substantially in the

United Kingdom. It increased between 1980 and 1990, despite the substantial reductions in income

taxes carried out by Margaret Thatcher's government (see Daunton (2017) for a description of the

Thatcher tax reforms.) It then decreased markedly between 1990 and 1995 and remained stable

ever since. We also observe remarkable di�erences in average taxation across countries, even for

similar income levels. For example, in 1985 median income in the United States was 67,000 dollars,

while in Denmark, it was 63,000 dollars. The corresponding average tax rate in the United States

was 19 percent, while the one in Denmark was 32 percent.

Second, we observe signi�cant changes in the level of income tax progressivity across coun-

tries. To �x the scale of these changes, recall that the elasticity of post-tax income to pre-tax in-

come is 1 � � . Thus, a change in 0.01 in � implies a one percentage point change in the response

of post-tax income to the pre-tax one. The United States saw a general decrease in progressivity

over the last 40 years. Progressivity in 2018 was about 40 percent lower than in 1980. The United

Kingdom and Canada showed a similar evolution: progressivity increased between 1985 and 1995

and then declined. Compared to its 1995 level, progressivity in 2018 was a third lower in the United

Kingdom and a quarter lower in Canada. The Scandinavian countries saw an increase in progres-

sivity between 1990 and 1995 but then showed di�erent dynamics. In Denmark, progressivity grew

until 2000, decreased markedly between 2000 and 2006, rebounded, and stabilized a�er 2010. In

Norway, it grew until 2004 but declined a�er then and in 2018 was about half the size of 2004.

Finally, progressivity declined between 1995 and 2013 but rebounded to its 2000 level in 2018.
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Figure 5: Average tax rate and progressivity over time for selected countries. The solid blue line is
the average tax rate for the median household in each year. The dashed purple line is progressivity,
measured by the parameter � .
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6 Progressivity and Development

In Section 5.2, we have shown that richer countries exhibit a higher level of progressivity and

average taxation. In this section, we further investigate the relationship between income tax pro-

gressivity and economic development. We proxy economic development by median pre-tax in-

come and plot its relationship with income tax progressivity in Figure 6. 9

Figure 6 o�ers several interesting insights. First, richer countries are associated with higher

income tax progressivity. While the intensity of this association � i.e., the slope of the �tted line �

changes over time, it is always positive. Countries such as Belgium, Germany, and the Netherlands

consistently rank among the wealthiest countries and display the highest degree of income tax

progressivity.

Second, there are large di�erences in progressivity across countries with similar median in-

come levels. For example, in Wave 9, many countries have a median income between 60,000 and

70,000 dollars but display vastly di�erent progressivity levels. Belgium (BE) is slightly less wealthy

than the USA (US), but its income tax progressivity is three times as large.

Finally, numerous countries have considerably di�erent median income levels but similar in-

come tax progressivity. For instance, in Wave 9, Czechia (CZ,) Israel (IL,) France (FR,) and Canada

(CA) display the same level of progressivity, even though Canada's median income is almost twice

as much as Czechia's.

9Using median pre-tax income as a proxy for economic development is similar, in spirit, to using GDP per capita,
as, among others, Lagakos, Moll, Porzio, Qian, and Schoellman (2018) do.
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Figure 6: Progressivity as a function of median income. Progressivity is measured by the param-
eter � . Income is measured in 2017 USD PPP. The solid lavender line is the OLS �tted line.
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7 The Role of Family Structure on Progressivity

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 estimate progressivity by house-

hold type to assess whether it di�ers for di�erent family structures. We �rst present descriptive

statistics about household composition in our sample, then we estimate income tax progressivity

separately by household type.

7.1 Household Composition

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; (4)

Singles without children.

Figure 7 displays the dynamics of household composition for six countries in our sample and

highlights several interesting trends. First, across all countries, the fraction of married couples

with children decreases signi�cantly over time, while the share of married couples without chil-

dren is either stable or increasing. For example, half of the Norwegian households in 1985 were

married with children, while only 11 percent were married without children. By 2018, the fraction

of couples with children declined to 35 percent, while the fraction of married couples without

children increased to 15 percent. Second, the share of singles without children has increased in

most countries, while the fraction of single parents is relatively stable. For example, the share of

singles in the United States increased by half between 1980 and 2018, while the fraction of single

parents remained constant.

Figure 7 shows the shi� from being married and having children to either not having children

or, in large part, being single. These trends are consistent with the decline in marriage and fertility

rates experienced by numerous countries worldwide. 10

7.2 Progressivity by Household Type in the Cross-Section

In light of the demographic changes described in the previous section, we now turn to estimate

progressivity separately by household type. Figure 8 shows several interesting facts. First, we

observe signi�cant di�erences in almost every country and wave. The number of children being

10Boldrin, De Nardi, and Jones (2015) shows that fertility rates decreased in Europe and the USA during the 20th
century. OECD (2019) con�rms this �nding for OECD countries and shows that the number of children per woman
declined from 2.8 in 1970 to 1.7 in 2016. It also shows that marriage rates have declined over the last few decades.
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Figure 7: Household composition by wave for selected countries in our sample. Each share is
computed by dividing the number of households with the corresponding family structure by the
number of total households in the given country and year.
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equal, progressivity varies by marital status. For example, in Norway, in wave 10, progressivity

for married couples with children is signi�cantly higher than the one for single parents. The

presence of children causes further di�erences in progressivity, marital status being the same.

For instance, in the United States, in wave 10, the progressivity for married couples with children

is almost twice as large as for couples without children. These di�erences are due to income tax

systems generally distinguishing between married and single taxpayers and applying di�erent

statutory tax rates to each. Moreover, families with children may enjoy additional deductions and

transfers when paying their income taxes.

Second, while the nature of these di�erences varies by country and wave, we observe simi-

lar trends. Starting in wave 4 for all countries except Canada, childless singles face the lowest

progressivity. On the other hand, families with children tend to enjoy the highest progressivity

in almost all countries and waves. For example, married couples with children have enjoyed the

highest progressivity in every wave in the United States.

Finally, Finland is the only country in Figure 8 where the di�erences in progressivity are small

and rarely signi�cant.

7.3 Progressivity by Household Type over Time

In this section, we study the evolution of progressivity over time. Figure 9 plots the dynamics of

progressivity in Canada, Denmark, Finland, Norway, the United Kingdom, and the United States.

We observe several facts. First, the presence of children in the family is associated with the

highest level of progressivity. In Canada, Denmark, Norway, and the USA, married couples with

children enjoy the highest progressivity. In turn, single parents face the highest progressivity in

Finland and the United Kingdom.

Second, childless singles face the lowest level of progressivity in each country. In Denmark,

Norway, and the United States, singles consistently rank last in every wave. Canada, Finland, and

the United Kingdom experience more �uctuations, but progressivity for childless singles has de-

clined since the early Nineties.

Finally, progressivity is more volatile in European than North-American countries. While pro-

gressivity for all household types is relatively stable in Canada and the United States, it exhibits

large �uctuations in European countries, especially Denmark and Norway.
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