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ABSTRACT
Income Tax Policy in Europe between Two
Crises: From the Great Recession to the
COVID-19 Pandemic*
We examine the revenue and redistributive effects of tax policy reforms in twelve European
countries over the decade between the financial crisis and the outbreak of the COVID-19
pandemic, setting them against the implications of a hypothetical system reflecting the
extent of fiscal drag resulting from nominal wage increases. We show that the combination
of wage growth and progressivity of the tax system determined the fiscal leeway which
governments could use to reduce income inequality. Despite significantly faster wage
growth in the examined post-communist countries of Central and Eastern Europe, their
much lower degree of progressivity implied limited additional scope for fiscal changes.
While decisions taken in most of the examined countries in the CEE region led to increases
in tax progressivity, their income tax systems continue to be far less redistributive in
comparison with such countries as Ireland, the Netherlands, or Portugal. This not only has
direct implications for income inequality but also translates into limitations of automatic
fiscal drag effects on government revenues, which could offer additional resources, in
particular at a time of high inflation.
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I.

Introduction

In most European countries the 2008 financial crisis had dire consequences that permeated
throughout the economy, from general economic contraction to downward pressure on wage
growth in many industrial sectors (European Commission 2009). Core issues surrounding the
inclusivity of the economic recovery and policy targeting towards inequality reduction were
widely raised in the aftermath of the Great Recession, which in many countries amplified the
intensity of calls for inequality-reducing policies (Dabla-Norris 2015). Concerns about
distributional consequences and inequality have historically varied in their salience across
European regions, with Western European countries coming up against this problem as far back
as the early 1970s following the slowdown of post-war economic expansion (Ben-David and
Papell 1998). In these countries questions of stagnating wage growth, growing income
inequality and uneven profit sharing have been the subject of academic and policy debate for
several decades (O.E.C.D. 2011) with a significant focus on the progressivity of the direct tax
system as one of the primary tools governments hold to address these challenges (Meghir and
Phillips 2010, Verbist and Figari 2014). On the other hand, post-communist countries, which
prioritised macroeconomic stability and growth well into this century as a consequence of the
turbulent transition to a market-oriented economy in the 1990s, began tackling these policy
challenges much later (Rose and Viju 2014). Quasi-linear income tax designs were
implemented in Lithuania (1994), Estonia (1994), and Latvia (1997) in the 1990s, and later in
Slovakia (2004), the Czech Republic (2008) and Hungary (2011). While part of the justification
behind linear tax reforms were attempts to limit the extent of the informal economy, it was clear
that economic efficiency arguments in these countries, often inaccurately formulated, were
taking precedence over equity (Evans and Aligica 2008).
The discussion concerning the role of tax system design in reducing inequality is likely to gain
salience in the recovery from the economic crisis caused by the COVID-19 pandemic and at
times of heightened economic uncertainty resulting from the Russian invasion of Ukraine. Tax
systems will be a crucial component of this process and direct taxes in particular will play a key
role in the allocation of support and the distribution of the burden of recovery initiatives. As
inflation reaches levels unknown in some countries for several decades, rapid changes in
nominal incomes generate additional government revenues and questions of adjustment of the
tax systems to the resulting fiscal conditions will gain in importance.
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In this paper we examine the role of the direct tax system in the 10-year window between the
financial crisis and the pandemic across twelve European countries. We focus on the effect of
policy interventions that the countries chose to implement in this period, on government
revenues and on the redistributive effect of the income tax, and set them against the implications
of a hypothetical system reflecting the extent of fiscal drag resulting from nominal wage
increases.
Our simulations are conducted using the EUROMOD microsimulation model (H. Sutherland
and Figari 2013) based on 2016 EU-SILC data for twelve countries (Czech Republic, Estonia,
Hungary France, Ireland, Latvia, Lithuania, the Netherlands, Poland, Portugal, Slovakia,
Sweden). In nine out of the twelve countries - with the exception of Hungary, Sweden and the
Netherlands - the direct tax system in 2019 contributed more to inequality reduction compared
to the system from 2009. We demonstrate two channels through which this happened: on the
one hand the specific tax policy interventions implemented by their respective governments,
effect not only generates
significant additional revenue which governments can use to bolster the public budget, but also
has important distributional implications in periods of high nominal wage growth (Avram et al.
2013).
Our results suggest that, overall in nine of the twelve countries the scale of the implemented
reforms was lower compared to a reference system which simply indexes the nominal
parameters with nominal wage growth. In other words, the negative effects of fiscal drag
calculated with respect to wage dynamics

on household disposable income were greater on

average than the benefits of income tax policy reforms implemented by the government. Only
in Sweden, Hungary and Estonia the governments reduced the overall tax burden by more than
our reference system would have. The fiscal leeway offered by nominal wage growth reflects a
combination of wage increases and the progressivity of the baseline system, with the highest
total effect of fiscal drag in the Netherlands, Sweden and Hungary. It is also in these three
countries that the implemented reforms resulted in a system that by the end of the analysed
period was less redistributive compared to that in 2009. The reformed systems in the other
countries either maintained or increased their redistributive effect. Still however, there remain
significant disparities between older and younger free market economies with regard to the
progressivity of the income tax. By the end of the 2010s all post-communist countries achieved
lower redistribution through the income tax than any of the other countries examined.
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The paper is organised as follows. To begin in Section 2 we present our methodology, in which
we outline the application of a stripped-down tax function for isolating the effect of nominal
wage growth on direct taxes, and consequently disposable income. This is followed by a review
of the literature on fiscal drag and tax progressivity in Europe between 2009-19, as well as an
outline of the underlying structural and macroeconomic conditions that drove the effect. In
Section 4, we present our results, showing the tax revenue effects of income tax reforms as
opposed to nominal indexation of the tax system, and examining their distributive implications.
We draw conclusions in Section 5 and discuss the shifting policy priorities of PIT design across
Europe and their consequences.

II.

Methodology and Data
1. Adjustments to the tax function

We conduct the analysis with the use of a stripped-down tax function, as per Immervoll (2005).
By simplifying the equation to calculate taxes (t) as a function of pre-tax income (y) with a few
manageable parameters, namely gross income adjustments (a), the tax schedule (s) and tax
credits (c), we carry out a cross-country comparison where first-order effects can be
systematically measured, while long-run effects are purposefully ignored. The comparison
necessarily implies a number of assumptions. For one, we keep demographic and employment
structures frozen at the level of the data year, in our case 2016, and we apply income indexation
(by broad income categories) to the data to express incomes in the values of the final year of
the period considered. The basic tax equation, t(y)i = si(y a(y)i)

c(y)i , allows us to ascertain

the taxes paid by each household (i), taking into account the system parameters which we are
interested in adjusting. Other parts of the simulated tax-benefit system remain unchanged in the
analysis.
The tax function from the beginning of the examined period, i.e. 2009, is compared to its actual
parameters in the final year of the analysis, i.e. 2019, and to a hypothetical indexed scenario
determined by the nominal dynamics of wages. Such an approach specifies nominal neutrality
of the tax system in relation to the average wage growth, and thus with respect to wage changes
identifies the fiscal drag. In the case of our analysis this is justified on the one hand, by the
differentiated degree of fiscal leeway generated by different wage dynamics in the analysed
counties, and on the other, by the arguments of Bargain and Callan (2010) who present average
wage growth adjustments of nominal parameters as a distributionally neutral benchmark of the
tax and benefit system over time as gross incomes evolve. Although in our exercise gross
4

incomes are fixed as we simulate different tax systems on a single year of data, the adopted
approach to indexation provides a natural reference scenario from the point of view of our
analysis. Average wage indexation is thus employed in devising the hypothetical indexed
system . Functions s, a and c from the baseline system (0) will be multiplied by (1+average
wage growth) and the change in taxes ( t(y)I) resulting from indexation will be compared to the
change in t(y) resulting from the actual real-world reforms ( t(y)R).
, we define the indexation effect as:
t(y)I = [s0(y a(y))0 c(y)0]*(1+average wage growth) [s0(y a(y))0 - c(y)0],

(1)

and the reform effect as:
t(y)R = s1(y

a(y))1

c(y)1 - s0(y

a(y))0

c(y)0 ,

(2)

where we subtract taxes in the baseline system from 2009 (0) and the actual, reformed system
from 2019 (1). For each household we measure the difference in the tax burden, as well as the
resulting change in disposable income between the two systems.
2.

Data and tax modelling

The study has been carried out with the use of the EUROMOD, the tax-benefit microsimulation
model of the European Union. The EUROMOD is a tool designed for comparative crosscountry fiscal policy analysis, covering all the countries of the European Union in an integrated
platform. It is designed to reflect all major policy changes in each country on an annual basis
(state of the system on June 1st of each year). The specificity with which simulated variables
are designed allows for the analysis of household-level data that accounts for family structures,
incomes, taxes, and benefits. Consequently, policy analysis can be conducted on various strata,
from national aggregate statistics to income percentiles to specific family types. Furthermore,
the output data is standardised according to uniform criteria across countries and years, which
allows for multi-national studies over longer time periods with seamless maintenance of
continuity.
The micro-data used for all countries was derived from the 2016 EU-SILC (European Survey
of Incomes and Living Conditions) for the 2015 income year, uprated with income-type specific
uprating factors to 2019. The EU-SILC data covers a broad range of household sociodemographic characteristics, employment status information as well as detailed incomes and
assets. Basic sample size information for the examined countries is presented in Table A2 in
the Appendix.
5

FIGURE 1
Simulated tax systems

We used three tax benefit systems in our analysis; the first is the pre-existing standard model in
the EUROMOD and represents the real-life tax-benefit system in each country in June, 2019.
The other two are theoretical systems that were designed with the intention of isolating the
effects of fiscal drag and the effect of the tax reforms that were implemented over the same
period. In the case of tax policy reform modelling, the income tax structure and parameters
were restored to their 2009 (nominal) state while maintaining the rest of the 2019 tax-benefit
system. This hybrid system is the baseline system , from which the effect of PIT reforms and
fiscal drag can be determined. The reform system is a model of the real-life parameters and
includes all PIT reforms that were implemented between 2009-19. The third system, or
indexation system , allows for the determination of the measurement of the fiscal drag effect
by indexing all the monetary parameters of the 2009 income tax system at the rate of nominal
wage growth with all structural parameters

such as tax rates

unchanged.

There are two principal ways to address the implications of fiscal drag; the first takes price
changes as the benchmark for the indexation of nominal parameters (Heinemann 2001), while
the other is based on the nominal change in wages (Bargain and Callan 2010). Since our focus
in this paper is on income tax policy in circumstances of differentiated nominal wage growth,
it seems natural to take the Bargain and Callan (2010) approach as a reference point across the
examined countries. As Bargain and Callan (2010) have demonstrated wage indexation has
been shown to preserve the implications of the tax and benefit system for income inequality
when applied in a decomposition of factors influencing its evolution. This makes it a valid
reference scenario from the point of view of redistributional neutrality. In the analysis therefore
we consider the implications of leaving the system frozen relative to the rate of nominal wage
growth with four groups of countries differentiated by the rate of growth of nominal wages
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between 2009 and 2019: from Portugal and Ireland with the most sluggish growth to the Baltic
states where wage growth in this period was highest (see Table 1).
TABLE 1
Basic economic indicators across selected 12 European countries, 2009 -2019
Country

GDP/capita
(2019) EUR

Price level
change per
cent (2009 =
100)

Unemployment
rate, per cent
of total labour
force (2019)

Real wage
growth
(2009 =
100)

Nominal
wage
growth
(2009 = 100)

Wage
growth
group

Portugal

20,780

109

6.46

97

106

Very low

Ireland

72,158

111

4.95

100

111

Very low

Netherlands

46,714

116

3.38

99

115

Low

France

36,071

111

8.44

108

119

Low

Sweden

46,164

116

6.83

113

129

Low

Czechia

19,044

115

2.01

129

144

High

Slovakia

17,216

122

5.75

123

145

High

Hungary

14,951

139

3.42

114

153

High

Poland

14,013

123

3.28

133

156

High

Latvia

15,895

129

6.31

142

171

Very high

Lithuania

17,468

125

6.26

151

176

Very high

Estonia

21,187

143

6.31

135

178

Very high

Source: OECD; World Bank Data.

III.

Wage growth and fiscal drag in Europe

Fiscal drag is an inherent element of any progressive income tax system when the nominal value
of wages change. It occurs as a result of the increase in the nominal cost of labour (Altig and
Carlstrom 1993 , Immervoll 2005, Saez 2003) and is a side effect of progressive tax brackets,
the relative value of which falls with respect to the growing wages. As nominal wages rise, so
does the effective tax rate for many workers since an increasing proportion of income is taxed
at a higher rate. This phenomenon pertains not only to tax thresholds but to all commonly
observed nominal elements of the income tax system, such as family credits or the tax-free
allowance. It is important to note that while fiscal drag is often inequality reducing, it can still
be a significant burden for poorer households (Paulus and Tasseva 2019; Sutherland et al.
2008). When the universal basic allowance parameter is nominally frozen, the rate of change in
the effective tax rate can be greater for low-income households than for high earners, even if
7

the proportional and absolute increases are greater for the latter group. Encompassed by this
conceptualisation of bracket creep is a core issue of tax efficiency in times of rapid price
changes with the negative implications of the burden of increasing effective tax rates at the
micro and macro levels

.

These consequences of fiscal drag in times of poor economic performance have led many
countries, notably Belgium, Britain, Canada, the Netherlands, Switzerland and the USA, to
enshrine automatic tax parameter indexation in line with rising prices into law. In the countries
we have analysed such inflation driven form of system indexation is found in Portugal, Ireland
and the Netherlands.
FIGURE 2
Nominal wage growth in selected 12 European countries, 2009-19

Source: see Table 1.

For the purpose of our analysis, we have grouped the twelve analysed countries according to
the rate of nominal wage growth, allowing for an inter-group comparison of the impact of
indexation, as well as an intra-group analysis of dissimilarities in policy approaches with similar
underlying conditions and the variations in the effect of fiscal drag. This categorisation is
mapped in Figure 2. The three Baltic countries (Estonia, Latvia and Lithuania) experienced the
highest rate of nominal wage growth between 2009 and 2019, while wages in Portugal and
Ireland grew most slowly

by 6 and 11 percent respectively (see Table 1). Real wage growth

was also highest in the Baltic states, and was negative or stagnant in Portugal, Ireland and the
Netherlands (Table 1).
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All twelve countries implemented income tax reforms of various magnitude and scope between
2009 and 2019, ranging from the introduction or withdrawal of a linear income tax system to
small adjustments in tax allowance criteria (European Commission 2009b). Table A1 in the
Appendix outlines the state of the income tax system in each country in 2009 and summarises
the most important reforms that were implemented during the following decade. As the
transition from central planning to a market economy allowed greater flexibility in policy
design compared to established fiscal systems, introduction of a flat income tax has been
widespread in the countries of Central and Eastern Europe over the past 30 years (Bernardi,
Chandler, and Gandullia 2005). Even though none of the studied countries have attempted the
implementation of a pure flat tax (i.e. a system without any credits or allowances), these
overhauls have had dramatic impacts on the redistributive nature of the entire tax benefit system
of these countries.
The design of the direct tax system in many Central and Eastern European (CEE) countries has
for a long time been driven primarily by efficiency and much less by equity concerns, with the
objective to attract high skilled workers, encourage entrepreneurship and intensive labour
supply, and to limit incentives for tax evasion in conditions when tax enforcement has been
highly imperfect (Hall and Rabushka 2007). The result of this was the implementation of linear
or quasi-linear tax systems in many European transition countries. While of the countries
studied here by 2019 Slovakia, the Czech Republic, Lithuania, and Latvia reverted from the flat
tax to progressive taxation (respectively in 2013, 2013 and 2017), Estonia kept a quasi-linear
system in place, and Hungary in turn instituted a flat tax in 2011. A
was never fully linear, since 2009 most tax-payers have faced only two tax rates, and the selfemployed have operated under a linear PIT since 2004. Another major development in the
examined transition countries over the analysed period have been increases in financial support
for families through the tax system. This can be in part attributed to the increasing demographic
challenges resulting from population ageing, a development accelerated in part by stubbornly
low fertility rates (Sobotka 2016).
The five older free market countries included in our sample had significantly more
redistributive and progressive systems in the 2009 baseline. These characteristics are
manifested by, on average, a larger number of tax brackets, targeted credits and income
dependent allowances compared to the transition countries. There are also many national
specificities that are well ingrained into the system, such as the division of income tax collection
between the central and local government in Sweden, which can act as a limitation on the range
9

with which
post-communist countries entered the 1990s. All five countries had numerous tax brackets in
2009, while Portugal had the highest number with an eight-tier progressive income tax system.
Ireland and Sweden technically had two tax brackets, but in practice the Additional Income
Levy in the former and the Municipal Tax in the latter signify a larger number of increasing tax
rates for higher earners. Since systems with a higher number of tax brackets can be more
effective in lowering income inequality and shifting the tax burden towards top earners
(Andrienko, Apps, and Rees 2014), these five countries were already better prepared for
counterbalancing increasing income inequality in 2009, and moreover, had many elements that
could be easily adjusted if needed.
France and Portugal had the highest number of differentiated tax brackets in 2009, and also
implemented the most changes to their systems over the following decade. By 2013 France had
increased the tax rate for the 5th income bracket and added a 6th bracket, implementing a new
top marginal tax rate of 45 per cent. Starting in 2017, low-income earners also benefited from
the introduction of an additional tax reduction of 20 per cent. In Portugal the number of tax
brackets was increased in 2010, reduced in 2013, and restored back to seven in 2018. However,
by 2019 all seven rates had increased, with the top marginal rate of 48 per cent replacing a rate
of 42 per cent from 2009. Portugal, Ireland and France either implemented or reformed some
form of additional tax levy for high income earners to fund the social protection system, which
essentially functions as an increase in tax rates for some households. It is worth to note that of
the transition countries, Poland also implemented a similar scheme in 2019. In the Netherlands
tax rates were subject to minimal adjustments on an annual basis, but these usually amounted
to fractions of a percent in one direction or the other. The government also increased the
progressivity of tax credits and allowances between 2014 and 2017 by raising the value for low
earners and implementing a tapered withdrawal for higher earners. In 2018 the Netherlands
reduced their number of tax brackets from four to three, but the top rate remained nearly
unchanged from its state in 2009. The Swedish system underwent the fewest major structural
changes, but the income tax parameters were subject to significant nominal adjustments of
bracket thresholds and allowances. While the scale of reforms varied, what can be observed is
a variety of easily accessible options that multiple tax brackets provide in adjusting the
progressivity of the system without the need for an implementation of new mechanisms which
may be more complicated to design.
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Thus the examined countries adopted very different approaches with respect to the adjustment
of their tax systems, and these changes in turn cannot be separated from the background of
strongly differentiated overall economic dynamics of the post crisis recovery and the related
growth of individual incomes. The varying pace of economic growth over the analysed decade
combined with very different distributional nature of different tax systems provides interesting
conditions for a closer examination of reform decisions undertaken by respective governments
and analysis of the cost and distributional consequences of the implemented changes.

IV.

Results

We examine the developments in the tax systems for the twelve countries from two
perspectives. Results reported in Section 4.1 show differences between the actually adopted
policy approaches and the nominal wage system indexation from the point of view of overall
tax revenue consequences. In Section 4.2 we then look at the differences between these
scenarios from the perspective of progressivity of the system and its implications for inequality.

1. Revenue effects
Regular indexation of the income tax system is disadvantageous from a revenue perspective
due to the passive growth in the average tax rate that occurs when nominal parameters remain
frozen. This effect comes out clearly in our analysis in the comparison of the frozen 2009 tax
indexation system and results on the one hand, from the scale of the indexation,
which reflects nominal wage growth, and on the other, from the progressivity of the baseline
tax system and the scale of income tax revenues, both of which deepen the effect of fiscal drag
(Immervoll 2005).
In Figures 3a and 3b, where countries are ranked from top to bottom according to the rate of
nominal wage growth, we present the annual budgetary impact of nominal indexation and of
actual income tax reforms in Euros and as a percentage of GDP. The effect of indexation on tax
revenues that can be observed in Latvia, Estonia and Lithuania, the three countries with the
highest wage growth in our sample, varies greatly between -1.3 per cent and -0.4 per cent of
GDP. While all three countries had a quasi-linear system in the 2009 baseline, the greater
number of allowances in Latvia and Estonia led to a much higher fiscal drag effect compared
to Lithuania.
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FIGURE 3A
Annual tax revenue effects of reforms vs
indexation in 2019, EUR millions

FIGURE 3B
Annual tax revenue effects of reforms vs
indexation in 2019, per cent of GDP

Source: Own calculations using the EUROMOD model run on EU-SILC 2016 data.

Sweden, two countries with relatively low wage growth, which over the same period saw an
even greater effect of indexation than the Baltic states. The Netherlands, for example, had the
third from lowest wage growth, and yet the highest indexation effect (-1.7 per cent of GDP),
and in Sweden we observe a very similar effect (-1.6 per cent of GDP) with fifth from lowest
wage growth. This demonstrates how susceptible these highly progressive systems are to
increases of the tax burden on households as a result of nominal wage growth. Another factor
that causes such a notable effect is the large scale of income tax revenues in 2009, with the
Netherlands collecting 8.6 per cent and Sweden collecting 16.4 per cent of GDP through the
income tax (European Commission 2009-19). Over the examined period both countries
conducted some form of indexation of their nominal tax parameters, although in the Netherlands
the parameters were only indexed in some years. In Sweden the parameters were adjusted
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annually, and indexation even slightly outpaced the rate of nominal wage growth. These
indexations are reflected partly as the reforms effect in Figures 3a and 3b.
The different revenue effects of income tax reforms in each country reflect the variety of
reforms presented in Table A1 and discussed in Section 3. In many countries we see moves
directed at the reduction of the income tax through tax reforms. At the same time income tax
policy in Poland during the decade leading up to 2019 was nearly stagnant with the most
significant adjustment in the form of the amendment of the tax-free allowance in 2017. The
reform raised the allowance for low-income earners, while implementing a staggered
withdrawal for richer households. Ultimately it had a slightly redistributive effect, but
essentially remained revenue neutral. Thus, the revenue effect of the reform system in Poland
amounts to a mere -0.3 per cent of GDP. Importantly, the small budgetary loss that could be
observed did not outpace the effect of the alternative indexation scenario, indicating that the
government still increased the average tax rate.
Similarly, as in Poland, the Czech Republic, Latvia, the Netherlands saw a lower cost of
implemented income tax interventions when compared to the indexation of the tax system.
While the implemented reforms reduced the average tax rate, wage-linked indexation would
have been more beneficial to households. This difference between indexation and reforms was
most pronounced in the Czech Republic, where indexation would have reduced tax revenues
by 1.0 per cent of GDP annually, while the actual reforms only cost the government 0.2 per
cent of GDP. Thus, after accounting for changing wages, in the Czech Republic the tax burden
on households increased by 0.8 per cent of GDP, when compared to the 2009 baseline.
In Portugal income tax revenues increased by 1.2 per cent of GDP as a result of tax reforms,
the highest increase out of all twelve countries, resulting from an increase in tax rates across all
seven brackets. In Estonia the changes to the income tax system effectively mirrored the
additional revenues from fiscal drag; indexation would have cost the government 1.2 per cent
of GDP, while the reformed system led to decline of 1.4 per cent of GDP in tax revenues. Both
Estonia and Latvia introduced a progressively scaled tax-free allowance to replace the universal
version, while Latvia also abolished the flat tax in 2018 and introduced a progressive scale. In
Latvia this combination of reforms cost the government 0.8 per cent of GDP, which was still
0.5 percentage points less than simple indexation. Hungary, on the other hand, reduced its
income tax revenues by 3.0 per cent of GDP as a result of its newly implemented flat tax. Even
with a very high indexation effect on tax revenues of -1.6 per cent of GDP, the reforms outpaced
these budgetary losses by a further 1.4 per cent of GDP. To a varying degree, in every country,
13

the fiscal drag effect worked as a revenue raising mechanism and granted additional budgetary
leeway to policymakers to reduce income taxes through reforms. This shows how in times of
economic expansion fiscal constraints can be reduced, providing greater flexibility in policy
design. Estonia, Hungary and Sweden were the only three countries in which the cost of
implemented reforms outweighed the simulated cost of indexing the system with nominal wage
growth, indicating that in all other cases the government still made a net fiscal gain in income
tax as a result of wage growth. The reforms implemented in Portugal, Ireland, France, Slovakia
and Lithuania raised revenues over and above the effect of fiscal drag. In Portugal government
revenues grew by 1.2% of the GDP as a result of the entire 2009-2019 reform package, while
in the other three countries respectively by 0.4%, 0.4%, 0.3% and 0.7% of the GDP.

TABLE 2
Implications for income inequality and progressivity of the income tax systems:
Gini and Reynolds-Smolensky indices
Baseline (2009)
Country

Gini

RS

Gini

Czechia

25.04

0.031

24.78

Reform (2019)
in
RS
Gini
-0.26
0.032

in
RS
0.001

Indexation (2019)
in
in
Gini
RS
Gini
RS
24.98
-0.05
0.029 -0.002

Estonia

31.75

0.022

30.65

-1.11

0.033

0.011

31.12

-0.63

0.028

0.006

France

28.88

0.033

27.97

-0.91

0.041

0.008

28.98

0.10

0.032

-0.001

Hungary

26.94

0.062

30.17

3.23

0.021

-0.041

26.97

0.03

0.058

-0.004

Ireland

30.09

0.071

29.48

-0.61

0.078

0.007

30.46

0.37

0.067

-0.004

Lithuania

35.09

0.022

34.07

-1.02

0.033

0.011

34.82

-0.27

0.024

0.002

Latvia

34.60

0.024

34.07

-0.53

0.030

0.006

34.01

-0.59

0.030

0.006

Netherlands

25.20

0.072

24.96

-0.24

0.062

-0.010

25.68

0.48

0.066

-0.006

Poland

28.72

0.015

28.31

-0.40

0.019

0.004

28.89

0.17

0.013

-0.002

Portugal

34.07

0.050

33.25

-0.82

0.058

0.008

34.22

0.15

0.048

-0.002

Sweden

26.34

0.050

26.56

0.22

0.047

-0.003

26.94

0.60

0.043

-0.007

Slovakia
22.77
0.022
22.73
-0.04
0.022
0.000
22.73
-0.04
Source: Own calculations using the EUROMOD model run on EU-SILC 2016 data.
Notes: RS: Reynolds-Smolensky Index.

0.020

-0.002

2. Inequality reduction through the PIT system
The distributional consequences of income tax system adjustments in each country are
considered from the perspective of changes in the Gini index on the one hand, and through the
Reynolds-Smolensky (RS) Index on the other (Reynolds and Smolensky 1977). In Table 2 we
present these two measures for the three simulated systems. In the 2009 baseline system
Lithuania, Latvia, Portugal and Estonia, in descending order, had the highest levels of
disposable income inequality, with a Gini coefficient of over 31 per cent in all four countries.
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Conversely, Slovakia, Czechia, and the Netherlands had the most equal income distribution in
2009.
In Figure 4 we combine the information from Table 2 and present the redistributive effect of
the baseline tax system and the change in the Gini coefficient as a result of indexation and
reforms.
disposable income indicate that of the twelve countries, in descending order, Portugal,
Lithuania and Ireland had the highest level of inequality of disposable income before direct
taxes. However, the Irish and Portuguese baseline tax systems were relatively efficient in
lowering income inequality, with a reduction in the Gini coefficient of 7.0 and 4.9 percentage
points (p.p.) respectively, making them the first and third most redistributive systems, with the
Dutch system in between (reduction of 6.80 p.p.). The performance of the Lithuanian quasilinear direct tax systems was far poorer at reducing income inequality, and despite the high
levels of underlying income inequality only managed a reduction in the Gini coefficient of 2.1
p.

was the least redistributive in the baseline scenario, accounting for a

meagre reduction of 1.4 p.p. in the Gini index.

FIGURE 4
PIT reforms and indexation: Gini indices before and after

Source: Own calculations using the EUROMOD model run on EU-SILC 2016 data.
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The Gini index is known to be insensitive to policy adjustments, thus the scale of change
resulting from individual reforms is often minimal in absolute terms (Gale, Kearney, and
Orszag 2015). However, the direction of change in income inequality as a result of the tax
system over the course of the decade provides indication of the policy priorities of the
government. Once again, most notable is the case of Hungary, which is the only country which
considerably reduced the progressivity of its tax system. Hungary had the most drastic shift in
the Gini coefficient among all twelve countries, amounting to a decrease in the redistributive
effect of the income tax system by 3.2 p.p. of the Gini Index (see Table 2). It is also the only
country which saw a significant increase (from 18.1 per cent to 20.4 per cent) in the at-risk-ofpoverty rate, set at 60 per cent of the national median equivalised disposable income (See Table
A3 in the appendix for all AROP rates). These two indicators demonstrate the well-established
consequences of the flat tax

erosion of the redistributive quality of the tax system and, as a

consequence, greater divergence of disposable incomes between the top and bottom earners.

FIGURE 5
Redistributive effects of PIT systems

Source: Own calculations using the EUROMOD model run on EU-SILC 2016 data.

Furthermore, in every case apart from Hungary and Latvia, the implemented reforms where
more redistributive than indexation would have been. Latvia also lowered tax rates for most of
the population while markedly increasing them for the highest earners, thus increasing the
redistributive effect of the system. However, in Latvia fiscal drag had an especially regressive
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effect on the system, and despite the progressivity of the reforms, regular indexation of the 2009
parameters would have been a slightly more effective method for inequality reduction.

3. Redistributive effect of reforms
The strength of the redistributive effect of direct taxes is markedly larger in the older freemarket economies as opposed to the seven post-communist countries (see Figure 5). In 2009,
the highest RS index could be observed in the Netherlands (0.072) and Ireland (0.071). The
power of these systems was more than three times as effective in redistributing incomes than
the tax systems in Estonia, Lithuania, or Slovakia (RS of 0.022), and nearly five-fold than that
of Poland (RS of 0.015). While in the Netherlands the RS index declined to 0.062 by 2019, in
Ireland it further increased to 0.078, the largest redistribution that any of the tax systems in this
analysis achieved. Apart from Hungary, the other post-communist countries have all used the
additional revenue from fiscal drag to increase the redistributive effect of the tax system. For
example, policy interventions in Estonia focused on PIT allowances expanded the capacity of
the tax system for inequality reduction by 50 per cent, increasing the RS index from 0.022 to
0.033. Hungary, on the other hand, drastically reduced the redistributive effect of the income
tax system, cutting the RS index from 0.062 to 0.021. This change resulted in a drop from the
3rd most redistributive PIT system in 2009 to 11th out of twelve in 2019. Of note, the countries
with the lowest nominal wage growth, Portugal and Ireland, both increased the redistributive
effect of their already highly progressive baseline systems, indicating a continued commitment
to inequality reduction despite the lowest growth in their tax base between 2009-19. Moreover,
the Netherlands, Hungary and Latvia were the only countries where indexation would have
implied more redistribution than the reforms.

4. Decile decomposition
In this Section we look in more detail at the implications of the adopted reforms for incomes
across the income distribution in comparison to the nominal indexation scenario. In Figure 6
we present decile distribution graphs showing the proportional change in disposable incomes
resulting from tax reforms and the counterfactual indexation system. Unsurprisingly, the most
significantly affected decile group can be observed in Hungary, where the richest 10 per cent
of households have benefited by as much as 19.2 per cent of their disposable income due to the
introduced flat tax and the expansion of family allowances. Furthermore, the percentile
distribution sheds a new light on the aforementioned rising relative poverty measure by
demonstrating that the driving factor of this effect is an outcome of both increased taxation of
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low-earners through the erosion of personal credits and tax allowances for some households in
the 2nd and 3rd deciles. Our analysis is in line with the findings of Bartha's (2014) ex-post study,
which found that Hungary had to levy other taxes to support the deficit created by the flat tax;
the foremost cited arguments in support of the flat tax, namely improvements in efficiency,
increased labour force participation and lower administrative costs, have not compensated for
the distributive and budgetary consequences of the reform (Bartha 2014).

FIGURE 6
Proportional effect of reforms and indexation on disposable income

Source: Own calculations using the EUROMOD model run on EU-SILC 2016 data.
Notes: income deciles calculated using equivalised disposable income in the baseline (2009) scenario.

Portugal and Ireland, the two countries with the lowest rates of wage growth, both targeted
households across all decile groups with increased taxes, but the richest deciles most heavily.
In these countries households in the 10th decile lost 4.5 per cent and 3.1 per cent of their
equivalised disposable income to the PIT reforms, respectively. With the lowest revenue effect
from fiscal drag out of all twelve countries, Portugal and Ireland increased taxes on the highest
earners to consolidate their fiscal position, while simultaneously reducing income inequality.
France, which has a notably less progressive income tax system than the other four Western
European countries, increased the redistributive effect of its tax system by nearly 30 per cent
(see Table 2) through a similar raise of the income tax on top earners, accompanied by small
reductions in taxes for households that were lower in the distribution. Estonia on the other hand,
which had one of the highest revenue effects of systemic indexation (-1.2 per cent of GDP),
was able to introduce highly redistributive reforms that lowered taxes across the entire
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distribution and concentrated most of the gains among middle income households, with the
average household in the 5th decile benefiting by 7.5 per cent of their disposable income.
Slovakia, despite adding a second tax bracket to their linear tax system, implemented a package
of reforms that ultimately had a minimal effect on disposable incomes and was essentially
neutral in terms of income redistribution. However, out of the twelve countries, Slovakia had
the lowest income inequality across all three tax systems due to very low pre-tax income
inequality. Reforms in Poland and Lithuania aimed at decreasing inequality by lowering the
income tax on the poorest households. While the scale of redistribution in the examined
countries differs, in most of them in the examined period we see some efforts to increase the
progressivity of the income tax system, a shift which is particularly visible in the majority of
the countries from Central and Eastern Europe.

V.

Conclusions

The financial crisis of 2008 spurred an intensive discussion about growing levels of inequality
in many developed countries (O.E.C.D. 2011). In response to that one could have expected to
see significant reforms in the design of income taxation

one of the most obvious instruments

governments can use for redistribution. Such expectations have been raised again recently in
light of the consequences of the crisis caused by the COVID-19 pandemic and the economic
uncertainties related to the consequences of the Russian invasion of Ukraine.
In our paper we compare income tax policies implemented in the decade following the financial
crisis (2009-2019) in twelve European countries setting the scale and the distributional
character of the introduced packages against the fiscal leeway the respective governments could
take advantage of. We show that the degree of this leeway has been heavily differentiated and
depended, on the one hand, on the dynamics of nominal wages, and on the other, on the baseline
progressivity of the income tax system. In the analysis we compare developments in seven postcommunist countries who joined the EU in 2004, with those in five older free market
economies.
As we show, none of the countries considered implemented reforms which would substantially
increase the redistributive character of its income tax system

both in comparison to the 2009

baseline and relative to a wage-indexed benchmark. Moreover, in 2019 the two groups of
countries continue to be differentiated by the degree of progressivity of their income tax
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systems. These are significantly more redistributive in the western EU countries, compared to
the EU member states from Central and Eastern Europe. In fact, the introduction of a linear tax
systems of the
other CEE countries, compared to the 2009 baseline which had been significantly more
redistributive. High income dynamics between the financial crisis and the outbreak of the
COVID-19 pandemic in all seven of the CEE countries offered some fiscal leeway facilitating
tax reforms, and all these countries took advantage of it. In Estonia, Latvia and Poland the
reforms essentially redistributed this leeway, while in Lithuania and Slovakia they were
designed in such a way as to actually further increase the revenues from direct taxation. In
Hungary reforms implied a revenue loss of 3.0% of GDP, i.e. twice as much as the extra
revenues resulting from income growth. Among the five Western European countries reforms
in Portugal, Ireland and France resulted in additional government revenues form income tax,
the Netherlands redesigned its system within the leeway offered by fiscal drag, while Sweden
is a country which reduced revenues from income tax beyond it.
Income tax reforms introduced in most examined CEE countries led to small increases in the
degree of redistribution relative to the baseline, with most progressive changes implemented in
Lithuania and Estonia. Even in these two countries, however, redistribution extended through
income tax continues to fall significantly short of that in countries such as Ireland or the
Netherlands. For example, the Reynolds-Smolensky index in Estonia between 2009 and 2019
went up from 0.022 to 0.033, compared to the baseline figure of 0.071 in Ireland, which
increased by 2019 to 0.078. Still, even though progressivity of income tax in such countries as
Ireland, Portugal and France increased, despite much discussion about the need for greater
redistribution in the follow up of the 2008 financial crisis, we find little evidence of major
breakthroughs. In fact, reforms in the Netherlands and Sweden resulted in systems which are
characterised by a lower degree of progressivity.
Our results showing the degree of differentiation of the fiscal drag in income tax across
countries are noteworthy given the context of redesigning income taxes in the follow up of the
COVID-19 pandemic and of the uncertain economic conditions related to the Russian invasion
in Ukraine (O.E.C.D. 2021). Nominal increases in incomes generate additional revenues for the
government and, conditional on income dynamics, the design of income tax is a strong
determinant of the extent of this leeway. These additional revenues may facilitate further
reforms including those which can increase the degree of redistribution through income tax.
Paradoxically thus, at times of high dynamics of incomes whether nominal or real countries
20

with strongly redistributive income tax systems may find it easier to increase redistribution
further relative to those with low tax progression. In conditions of high inflation and at times
requiring tight fiscal policy, the countries of Central and Eastern Europe may thus find it
difficult to implement large scale reforms required to bring the progressivity of their income
tax systems to the levels observed in Western Europe.
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Appendix
TABLE A1
Summary of income tax systems and major reforms between 2009-19
Country

Baseline system (2009)

Reforms Summary (2009-19)

Czech

Flat tax of 15 per cent, with

2013: Introduced a 7 per cent solidarity tax for those earning 48 times the

Republic

some credits and allowances

average salary.
2015: Increased Child Tax Credit for second and subsequent child.
2017: Increased Child Tax Credit for second and subsequent child.
2018: Increased Child Tax Credit for the first child.

Estonia

Flat tax of 21 per cent, tax

2016-17: Increased the basic allowance.

free allowance, additional tax

2018: Increased basic allowance for low earners, but implemented

free allowance for second and

withdrawal according to increasing income. Joint declaration replaces

subsequent children

with supplementary basic allowance for spouse. Non-payable tax credit
for low-income earners abolished.

France

5 tax brackets, various family

2011: raised the tax rate for the top bracket from 40 per cent to 41 per

tax allowances, system unique

cent

in that allowances capped for

2013: added an additional (6th) tax bracket with a rate of 45 per cent

entire the family

2017: introduced a 20 per cent income tax reduction for low earners
2018(compensated by a decrease in employees' social contributions)

Hungary

2 tax brackets (18 per cent
and 36 per cent), employment

2011: Implemented a flat tax. Implemented a tax credit on employment

tax credit

income. Abolished tax credit for non-taxable emolument (progression
proviso).

Ireland

2 tax brackets (20 per cent
and 41 per cent),

2011: Replace the 'Additional Income Levy' with the 'Universal Social
Charge' - 0 per cent

per cent for income up

per cent

per cent for

two additional tax brackets,

income above the latter amount

personal tax credit, earned

2017: reduced all rates of the Universal Social Charge

income tax credit, rent tax

2018: increased tax credits. Further reduction of the top two rates of the

credit, single parent tax credit

Universal Social Charge, and increased thresholds
2019: further adjustments of the Universal Social Charge
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Latvia

Flat tax of 23 per cent, tax

2010: Increased PIT rate to 26 per cent.

free allowance, additional tax-

2011: Reduced PIT rate to 25 per cent. Increased non-taxable minimum.

free allowance for children

Increased allowances for dependant persons.
2013: reduced PIT rate to 24 per cent.

allowance

2015: reduced PIT rate to 23 per cent.
2016: Introduced income dependent tax-free allowance.
2018: Abolished the flat tax and introduced a three-tier progressive
system of 20 per cent. 23 per cent, and 31 per cent. Introduced a PIT
allowance for non-working spouse. Increased allowance for dependents.

Lithuania

Netherlands

Flat tax of 15 per cent + 6 per

2015-17: Increased the basic allowance.

cent HIC = 21 per cent, tax

2018: Increased the basic allowance. introduced income tax credit for the

free allowance withdrawn for

self-employed. Abolished additional tax allowance for families with

high earners,

dependent children.

additional tax-free allowance

2019: Abolished the flat tax and introduced a two bracket system of 20

for children

per cent and 27 per cent.

4 tax brackets (2.35 per cent,

2009-17: the system was subject to a large number of minimal rate

10.85 per cent, 42 per cent, 52

adjustments (generally amounting to less than 1 per cent).

per cent), progressive tax free

2014-17: various small reforms to the system that increased the general

allowance with many

tax credit and earned income tax credit, increasing their maximum value

brackets, child tax credit

but also adding withdrawal with increasing incomes (greater
progressivity).
2019: reduced 4 tax brackets to 3.

Poland

2 tax brackets (18 per cent

2017: Increased the tax free allowance for low income earners.

and 32 per cent), tax free

Implemented a scale for withdrawal for those with higher incomes.

allowance, earned income tax

2018: Increased progressivity of the tax free allowance

credit,

Portugal

- individuals whose total

child tax credit depending on

income in the fiscal year will exceed PLN 1 000 000 will pay a solidarity

number of children

levy of 4 per cent of the excess over this amount.

7 tax brackets (10.5 per cent,

2010: added an 8th tax bracket with a rate of 45.88 per cent, minor

13 per cent, 23.5 per cent, 34

increase in the rate of the other 7 brackets

per cent, 36.5 per cent, 40 per

2011: increased progressivity of the system by lowering rates on bottom

cent, 42 per cent), personal

tax brackets and increasing rates on top brackets. Implemented solidarity

tax credit which is linked to

surcharge of 2.5 per cent.

the minimum wage and to the

2013: Reduced number of brackets to 5. Implemented additional

family situation of the

surcharge of 3.5 per cent on all aggregated categories of income subject to

taxpayer

individual income tax. Solidarity surcharge (introduced in 2011), has
become progressive: as of 2013 the rate of 2.5 per cent is applicable to
taxpayers with a taxable income between EUR 80 000 and EUR 250 000,
while a rate of 5 per cent is applicable to taxpayers with a taxable income
higher than EUR 250 000
2017: eliminated solidarity surcharge
2018: increased number of tax brackets to 7
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Slovakia

Flat tax of 19 per cent, tax

2011: cut basic tax allowance from 22.5*minimum subsistence level to

free allowance, employee tax

19.2*minimum substance level

credit (operates as a negative

2013: abolished the flat tax of 19 per cent and implemented a two-bracket

income tax)

system of 19 per cent and 25 per cent. Introduced spouse allowance
eligibility criteria (must be disabled, unemployed, caring for a child up to
3 years old or 6 years old if disabled)
2019: increased child tax credit for children up to the age of 6

Sweden

Income Tax divided between
central and local: national
rates of 20 per cent and 25 per
cent (2 brackets)
with municipal rates that vary
(on average around 30 per
cent),

2009-19: annual indexation of income tax parameters.
2016: Reduction of income tax for pensioners, additional tax of 6.15 per
cent for employees over 65 that are receiving their pensions.
2018: Increased basic allowance for the pensioners.
2019: Increased basic allowance for pensioners. Increased in-work tax
credit. Upward adjustment of threshold for state income tax.

tax free (basic) allowance,
earned income tax credit

Source: Eurostat, 2009-19.
Notes: For clarity only the most significant structural reforms with distributional consequences were selected to
be presented here. For a country-by-country detailed yearly summary of all the changes to the income tax systems
see the Taxation trends in the European Union statistical book published by Eurostat.

TABLE A2
Sample size of individuals and households by country
Country

Number of individuals

Number of households

Czechia

18,934

8,507

Estonia

15,160

6,026

France

26,560

11,459

Hungary

18,796

8,003

Ireland

13,107

5,219

Latvia

13,833

6,042

Lithuania

10,895

4,808

Netherlands

29,454

12,748

Poland

32,510

11,982

Portugal

26,507

10,616

Slovakia

16,480

5,738

Sweden

14,010

5,787

236,246

96,935

Total
Source: EU-SILC 2016 data.
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TABLE A3
Disposable income at-risk-of-poverty rates across the three simulated tax systems
Country

Baseline (2009)

Reforms (2019)

Czechia
Estonia
France
Hungary
Ireland
Latvia
Lithuania
Netherlands
Poland
Portugal
Slovakia
Sweden

10.21%
20.95%
12.93%
18.09%
15.25%
21.47%
22.38%
10.08%
15.40%
19.12%
16.16%
12.02%

10.04%
20.66%
13.28%
20.41%
15.12%
20.90%
22.21%
10.43%
15.09%
18.25%
15.75%
11.81%

-0.17%
-0.29%
0.36%
2.32%
-0.13%
-0.57%
-0.17%
0.35%
-0.31%
-0.88%
-0.41%
-0.21%

Indexation
(2019)
10.75%
20.26%
13.40%
18.46%
16.39%
21.88%
21.93%
10.54%
15.66%
19.24%
16.54%
12.04%

0.53%
-0.70%
0.47%
0.38%
1.15%
0.41%
-0.44%
0.46%
0.26%
0.12%
0.38%
0.03%

Source: Own calculations using the EUROMOD model run on EU-SILC 2016 data.
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