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INTRODUCTION

Relevance. Persistently high and increasing levels of income inequality within coun-
tries continue figuring in political and academic debates. In 2013 Barack Obama, the
President of the United States, declared income inequality as the “defining issue of
our time”, since it has been undermining economic growth and social and political co-
hesion in the country. In 2017, on the other side of the Atlantic, the European Central
Bank’s President Mario Draghi labelled the inequality in Europe as highly destabi-
lizing. Following the recessions sparked by COVID, governments in EU and US
increased spending by 1.8 trillion euro and 1.9 trillion dollars respectively, and part
of this spending is being justified by lowering inequalities. Contemporary academics
such as Alvaredo et al. (2018), Piketty (2015), and Atkinson and Piketty (2010) all
note rising income inequality within countries and carry out research to identify its
causes, consequences, and efficient ways to address it.

Lithuania is also participating in this debate. Researchers and international orga-
nizations have found income inequality to be elevated and rising in Lithuania (Nav-
ické 2020; Rakauskiené et al. 2020; Lazutka 2017; Navické and Lazutka 2017,
2016; IMF R2016; Skuciené 2008) and above the ideal level of income inequal-
ity (Volodzkiené 2020; Grigoli and Robles 2017). In particular, authors note that
taxes and transfers do relatively little to reduce income inequality in Lithuania (Nav-
ické 2020; IMF 2016; Lazutka 2017). Reducing income inequality was even included
in the 2016-2020 and 2020-2024 governmental agendas with concrete policies aim-
ing to reduce it (LR Vyriausybé 2017; LR Seimas 2020). Nevertheless, a number of
outstanding issues prevent applying the optimal policies to reduce income inequality.

While the above-mentioned authors and policy makers are in favour of reducing
income inequality as one of the means for achieving a more equal society, it is im-
portant to mention that numerous other researchers regard income inequality as a tool
for producing economic incentives. According to this approach, policy makers may
overestimate the risks and underestimate the rewards associated with higher income
inequality. However, even this approach cannot deny the need to better understand,
monitor and manage the risks related to income inequality.

Assuming that both perfect (complete) income inequality and perfect income
equality (perfectly equal income distribution) are undesirable (and unsustainable),
defining and constructing a true “optimal” level of income inequality can be regarded
as the main challenge for both scientists and policy makers. This is especially relevant
when income is conceptualized as a broad concept that contains monetary (e.g., paper
money) and nonmonetary (in-kind) income. There are strong arguments that at least
a certain level of income inequality is desirable, since it rewards people for different



degrees of effort, risk, and forgone investment into physical or human capital. How-
ever, there are also strong arguments that “high” income inequality is undesirable, as
it is difficult to reconcile with contemporary values such as democracy, equality of
opportunity and “capabilities” — a term coined by Amartya Sen — a set of feasible out-
comes that individuals can choose to achieve. Without income, the capability set is
greatly reduced: one is less likely to receive a good education, receive quality health
services, have time to devote to civil and cultural activities or even take the time to
find a higher-paid job.

Current research tries to contribute to the process of addressing this challenge
through application of sets of different techniques to analyse the impact of selected
economic and demographic factors on growth and fluctuation of income inequality.
Moreover, this dissertation also provides analysis and compares income inequality
both within selected groups and between the groups of Lithuanian citizens, thus deep-
ening our understanding of the variety and complexity of different factors relevant to
different sectors of income inequality. Widening of the analytical scope, as well as
elaboration and specification of factors that influence different income inequality in-
dicators in Lithuania from different angles by using different techniques, contributes
to a deeper understanding of interdependencies among economic variables relevant to
general and specific forms of income inequality. The findings of this research might
be useful for further analysis, including that of the impact of income inequality on
the labour market and the development of the country’s economy, as well as for the
policy makers who are looking for effective means to reduce income inequality in
Lithuania.

The constructive approach within this dissertation predetermines a focus on mon-
etary income inequality rather than inequality in a broader sense (e. g. inequality of
capabilities). First, income inequality is heavily associated with other capabilities, as
already explained above. Therefore, a more equal society in terms of income is also
likely to be a more equal society overall. Additionally, monetary income is continu-
ous and easier to track and measure than other aspects, such as education, health, etc.,
so, it is more effective to focus first on the research of monetary income inequality
before expanding the scope.

Aim and novelty. The aim of this dissertation, which was started in 2017, is to
contribute to the debate on income inequality in Lithuania. It does so by assessing the
impact of selected taxes and transfers on income inequality in Lithuania in the hope
that policies will become more able to reduce the inequality. Nevertheless, the disser-
tation provides a positive understanding of the impact of selected taxes and transfers
on income inequality in Lithuania rather than proposing a normative approach on



how the tax and benefit system should operate. This is because much more follow-
up research is required to propose unambiguous policy recommendations. Therefore,
the dissertation provides answers to the four relevant questions and suggests possible
future research topics that could eventually lead to wanted policy recommendations.

Before outlining the four questions that are answered in the dissertation, let us
clarify the definitions and meaning of income and selected taxes and transfers. In
this dissertation, income refers to household disposable income, which is defined as
household market income (labour income and capital income of all household mem-
bers) plus public transfers (pensions, unemployment benefits, etc.) and private trans-
fers (transfers between households such as gifts or inheritance) minus income taxes
and social insurance contributions. The household income is equivalised (i.e., ad-
justed for household size) and therefore referred to as equivalised disposable income.
This definition of (equivalised disposable) income is used by EUROSTAT and there-
fore allows comparing the results of this dissertation with official statistics, which is
where income inequality in Lithuania was found to be elevated, and allows contribut-
ing to the debate. However, this means a focus only on selected taxes (income taxes
and social contributions) and not on value added taxes and excise taxes which are
relevant for a different definition of income (sometimes refereed to augmented dis-
posable income). Similarly, I largely focus on transfers in cash, and not on transfers
in kind, even though the provision of public health and public education clearly have
important distribution effects and matter for a yet another definition of income (or
well-being in general). In one case, however, I do consider transfers in kind specifi-
cally, government-funded pre-school education, when analysing whether this transfer
in kind helps reduce market income differences between males and females around
the birth of the child. Clearly, broadening the definition of income would open inter-
esting future research avenues.

With these definitions in mind, the dissertation answers two broader questions
and two specific questions to help evaluate the impact of selected taxes and transfers
on income inequality in Lithuania. The first broad question is why income inequality
in Lithuania was the highest among all EU-28 countries in 2015, the most recent data
at the time, and to what extent can taxes and transfers explain this. The second: why
did income inequality grow and fluctuate in Lithuania in 2007-2015 and, again, what
role did taxes and transfers play in this period. While both of these have been tackled
before (see, e.g., Navické 2020; IMF 2016, the current research addresses them more
extensively than previously, thereby providing a better understanding of the impact
of taxes and transfers on income inequality. The information obtained from the two
broader questions raised several specific questions, two of which are also answered in



the dissertation. The first specific question is why households pay a relatively small
share of their income in taxes and social contributions and how does this differ from
optimal amounts. The second specific question focuses on how the wage gap between
males and females is affected when the child is born and can childcare provision, a
type of transfer in kind, help reduce the wage gap. The reason for choosing these
topics is that they all contribute to a better understanding of the impact of taxes and
transfers on income inequality while maintaining the same definition of income (this
is particularly because the same data sets were used to answer these questions).

Research chapters and methods. The four questions are tackled in four research
chapters of the dissertation. These chapters present four separate studies that have
been submitted in the form of articles to academic journals. Each chapter has its
own introduction, methodology, conclusions, limitations, and suggestions for further
studies. Three of the four articles have been written with co-authors and have already
been accepted for publication, two of them have been published. The exact questions
answered, and the methods used in the chapters are outlined below.

Several steps are taken to answer why was income inequality in Lithuania one of
the highest among all EU-28 countries. First, the Gini Index is computed from the
EU-SILC survey data for Lithuania, several other EU-28 countries, and the EU-28 as
a wholell. Then, univariate decomposition techniques are used to decompose the Gini
Indexes into their income components (e.g., labour income, social transfers, and cap-
ital income) and subgroup components (e.g., employed, self-employed, and retired).
This allows breaking down overall income inequality between households into in-
equality contributions of specific incomes or subgroups. Finally, the redistribution
impact of taxes and benefits (as well as social insurance contributions) in Lithuania is
compared to that of the EU. This is done by calculating a redistribution index, which
is also decomposed into the Kakwani progressivity index and level components for
taxes, social insurance contributions and benefits.

The reasons for growing and fluctuating income inequality in Lithuania in 2007—
2015 are investigated in chapter P. Using a mixture of microsimulation and reweight-
ing techniques, the impact of the change of a single factor at a time on the change of
total income inequality found in EU-SILC data is quantified. The impact of changes
of four broad factors are quantified in this way: changes in the economic policy re-
lated to tax and benefit rules, the labour market structure, the economic returns in
labour and capital markets, and the demographics. Additionally, the demographic
factor was further decomposed into granular components of education, marriage, etc.

1. In the chapter, other decomposition measures are also calculated, such as the Atkinson Index, but
the conclusions do not change. Therefore, the Gini Index is used throughout the dissertation



The question of why do households pay a relatively small share of their income in
taxes and social contributions and how does this differ from optimal taxes is addressed
in chapter B First, the actual direct taxes and social contributions paid by households
as a share of their income are compared with the statutory rates that should be paid.
The actual rates are found in EU-SILC data. These are then compared to statutory
rates, i.e., the rates that these individuals would have to pay according to the law.
The statutory taxes and social contributions are obtained by taking income and eli-
gibility relevant information from EU-SILC data and the tax and benefits rules from
the tax and benefit simulator EUROMOD. Finally, optimal taxes were calculated us-
ing a model that considers the income distribution of the country, labour elasticities,
government’s budget constraint and society’s tolerance of (in)equality.

The effect of the child penalty and childcare on the wage gap is investigated in
chapter . Using the EU-SILC data set and an event study methodology, the earnings
and other labour market variables of men and women are compared up to 3 years be-
fore and up to 3 years after the birth of the first child for the Baltic countries. Then,
enrolment rates into early childhood education and care (ECEC) are regressed on
earnings on men and women. This allows comparing whether male and female earn-
ings react differently to their child’s enrolment into ECEC.

Acknowledgement of contributions. As the majority of work in this disserta-
tion is based on research papers compiled together with co-authors, I would like to
acknowledge each of our contributions. In preparing the paper which formed the
basis of chapter [I], I was responsible for obtaining the data, writing the literature re-
view, drafting the text, and carrying out most of the calculations. Andrius Ciginas
compiled the appendix, computed bootstrapped weights, edited the text, and advised
on math-related issues. We both tackled reviewers’ comments and agreed on the fi-
nal version of the paper. In preparing the paper for chapter B, Denisa Sologon and I
were responsible for adapting Denisa Sologon’s and her co-authors code (previously
used to analyse changes of income inequality in Luxembourg) for Lithuania. Denisa
also contributed to the introduction. In addition, I was responsible for data description
and analysis of the data. The methodology was written by Cathal O’Donoghue. Linas
Tarasonis described Lithuania’s economic context. All four authors have contributed
to drafting, editing, and reviewing the text following the responses from the refer-
ees. Regarding chapter [J, Alain Jousten supervised the project, and I carried out the
computations. We both analysed the data and have co-written the draft and the final
version of the paper. Chapter H, as well as other non-body chapters, were compiled
by me.

Statements for defence. Income inequality is higher in Lithuania than in the EU



irrespective of which popular inequality measure is used to estimate it and which of
the popular equivalence scales is used.

Income inequality within subgroups contributes more to total income inequality
than one between subgroups. This means that if we divide society into certain groups
(e.g., males and females, the young and the elderly) differences within the groups
will be much more significant than between the groups. Income inequality among
the unemployed is particularly large.

Inequality between those who are in employment and those who are not is much
larger in Lithuania when compared to other EU countries. This can be partly ex-
plained by unequal distribution of labour income and self-employment income as
well as by the low level of public benefits and low progressivity of income taxes and
social insurance contributions. Income taxes and social insurance contributions are
effectively regressive for the self- employed in Lithuania unlike in the EU.

The income tax progressivity is much smaller for the self-employed than the em-
ployed. A large portion of self-employment income is not reported to the tax author-
ities in Lithuania and, hence, is never taxed. The optimal tax rates are roughly in line
with the statutory rates for the employed but are much higher for the self-employed.
This suggests that, following more detailed investigation, the tax rates on the self-
employed can be raised.

In the 2007-2015 period, rising returns (wages and capital income) were most
responsible for growing income inequality. The tax and benefit system offset the
increase, but only during the period of 2007-2011. Income inequality also partly
increased due to the reducing share of married households and partly due to rising
share of people with higher education.

The male-female wage gap at least temporarily widens about twofold following
the birth of the child in the Baltics. Women who make use of formal childcare tend
to have higher earnings than those who do not even when earnings before the birth of
the child are controlled for.

Dissertation outline. The dissertation consists of this introductory chapter and
is followed by four research chapters. While each chapter has its own conclusions,
more general conclusions are presented in separate conclusions chapter .



1.MEASUREMENT AND DECOMPOSITION OF LITHUANIA’S
INCOME INEQUALITY

1.1.Introduction

Income inequality in Lithuania has been one of the largest in the EU and is still grow-
ing. Specifically, the Gini coefficient of equivalised disposable income, a common
measure of inequality, stood at 36.9% in 2018 for Lithuania (Eurostat 2018d). This
was the second-largest Gini coefficient among the surveyed EU countries, second to
Bulgaria, and exceeded the EU average income inequality by over 6 Gini points. Ad-
ditionally, income inequality in Lithuania has increased by 5 Gini points since 2012.
All this happened in the context of more general concern over rising income inequality
within major countries (Atkinson and Piketty 2010; OECD 20114, 2015a, 2015b) and
increasing empirical evidence that income inequality may hinder economic growth
(Aghion et al. 1999; Berg and Osrty 2011; Ostry et al. 2014; Cingano 2014; Grigoli
and Robles 2017). The size and dynamics of income inequality in Lithuania along
with warnings about its possible negative consequences encouraged political and eco-
nomic debate in Lithuania. There was an interest to re-examine whether income in-
equality in Lithuania is indeed one of the largest within the EU, what contributes to
income inequality, and what policy could be efficient at reducing it. This study fo-
cuses on these questions: how confident are we in claiming that Lithuania’s income
inequality is high, what factors lay behind such inequality and how much can redis-
tribution of direct taxes and public transfers reduce income inequality.

We first analysed the extent to which income inequality is high. Even though
the Gini of equivilised income does suggest this, a high Gini is not sufficient for
such a claim. Besides the issue of estimating standard errors and testing for differ-
ent equivalent scales, which can also change the ranking of countries according to
income inequality (Buhmann et al. [1988), the Gini index itself is subject to criticism.
This is because the Gini index, just like any summary inequality measure, entails so-
cial judgements on the undesirability of inequality (Anthony B Atkinson et al. 1970).
Specifically, the Gini is more sensitive to inequalities in the middle of the distribu-
tion rather than the tails. This is not necessarily a desirable property, especially for
Lithuania, where the highest level of inequality was found in the tails (IMF 2016).

For this reason, we employed several statistical tests to examine whether we can
claim that equivalised income inequality in Lithuania is one of the highest across the
EU. First, we have evaluated the sampling errors to verify that conclusions from the
sample data do not contradict the actual situation. Rao et al. (1992) bootstrapped stan-



dard errors based on survey design information reconstructed according to Goedemé
(2013) and Zardo Trindade and Goedemé (2016)) allow to estimate the likely biases.
Second, we have adjusted household income by alternative equivalence scales. We
use the OECD-modified equivalence scale and the square root equivalence scale.
Third, we have calculated inequality with other summary measures, thereby explic-
itly focusing on different segments of the distribution rather than the middle. We have
estimated inequality using alternative measures to the Gini index: the Atkinson in-
dex and the Generalized entropy index as in Jenkins (2017) with standard inequality
preference parameter values. We found that income inequality is statistically larger
than the income inequality in other countries regardless of the equivalence scale or
the summary measure used. This also strengthens the following analysis which is
based on the Gini index.

Next, we have investigated why equivalised income inequality is higher com-
pared to other countries using univariate factor and subgroup decompositions that
decompose inequality into parts. These decompositions are purely statistical: they
do not incorporate agent responses to any covariate. Nevertheless, these decompo-
sitions help identify the households amongst which inequality is acute and suggest
which aspects should be looked into deeper.

Factor component decomposition decomposes inequality measure by disaggre-
gating it into mutually exclusive and exhaustive income components, for example,
labour and capital income. Two versions of this method are well known: the natural
decomposition as in Anthony F Shorrocks (1982) that focuses on the decomposition
of the variance and the Lerman and Yitzhaki (1985a) decomposition that is used to
decompose the Gini coefficient. We use the latter method, as the Gini is a more con-
ventional index of inequality. This method was used by, for example, Garner and
Terrell (1998) to examine income inequality in Slovakia and Czechia in the early
transition period.

Subgroup decomposition decomposes inequality measures within and between
mutually exclusive and exhaustive subgroups, for example, inequality between males
and females and inequality amongst males and amongst females. There are many
ways to decompose subgroups as illustrated in Cowell (2011]) and Yitzhaki and Ler-
man ([1991). We apply the Yitzhaki and Lerman (1991)) method to decompose the
Gini in a way that is closer to the chosen factor decomposition technique.

From the decompositions, we see that labour income inequality is much higher in
Lithuania than elsewhere in Europe. Additionally, in line with previous findings (e.g.
IMF 2016), the tax and public transfers system plays less of a redistributive role in
Lithuania than in other countries. To understand why, we looked into marginal ef-
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fects: how does a 1% change in tax and transfers affect income inequality. We also
looked into redistributive effects: how much do taxes and transfers reduce inequality
according to Kakwani (1977). Finally, we decompose the redistributive effect into
the progressivity index and the average rate of tax and public transfers and compare
this with that of the EU. This lets us calculate how much can inequality be reduced
due to a change in progressivity and average tax and public transfer rates.

Overall, our results suggest that equivalised income inequality in Lithuania is one
of the highest in the EU and this finding is robust to various statistical tests. The de-
compositions reveal large inequalities between and within many groups of households
in Lithuania. The largest inequalities lie between the employed and the rest of the
population, and this kind of inequality has been rising over time. Inequalities within
the unemployed and those working in the agricultural sector are particularly distinct.
The factor decomposition shows that labour income, especially self-employment in-
come, is more unequally distributed in Lithuania than elsewhere. Public transfers and
taxes seem to reduce income inequality in Lithuania less than in other countries. This
is because taxes and public transfers in Lithuania are less progressive and the tax
and public transfer rates are lower than in the EU. Income taxes and social contribu-
tions are effectively regressive for the self-employed in Lithuania unlike in the EU.
It is found that to reduce income inequality in Lithuania via redistribution, the focus
should be placed on increasing the progressivity of taxes and average public transfer
rates.

The chapter is structured as follows: in Section 2, we give definitions of income
and describe the data set used throughout the empirical investigation. The other three
sections answer three research questions, each using its methodology and provide
comments on the results. The final section concludes.

1.2.Definitions and data on income

We focus on equivalised disposable income inequality. Let us explain each term in
more detail. Income is defined as a yearly disposable income. To get the disposable
income we subtract taxes and social contributions from gross income. We include the
social contributions of the employee and employer, as we see both of them affecting
the demand for labour. In addition, a new law in 2019 requested employees to pay
the majority of employees’ social contributions (see SODRA 2020). Gross income
is the sum of market income (labour income with social insurance contributions and
capital income) and transfers (both private and public). In cases when we refer to
public transfers to analyse redistribution, we add private transfers to the definition of
market income. The unit of observation is a household. This assumes that household
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members share their income and make joint decisions. To adjust for household size,
an equivalence scale is used.

Focusing on equivalised income rather than individual income affects the results
and this should be briefly justified. Research literature suggests that individuals make
economic decisions taking themselves as well as their household members into con-
sideration (see, among others, Vogler and Pahl 1994). For example, the income of all
household members comprises a common budget constraint (Chiappori and Meghir
2015) thereby influencing each household member’s behaviour. Additionally, some
transfers are only granted at a household level (e.g. social assistance transfer) mak-
ing the allocation of this transfer to any specific member artificial. Nevertheless, each
household member has their preferences and a typically unequal control of the house-
hold’s budget with evidence suggesting that decisions taken within a household are
rarely joint and more often dominated by a specific household member (Pahl [1995).
Therefore, while it is useful to look at equivalised income inequality to get a first
idea of how unequally income is distributed within society, specific questions require
looking into inequality within a household (for example, when determining how child
transfers should be allocated if mothers are more likely to spend on children rather
than fathers).

The data on income and covariates come from the yearly European Union Statis-
tics on Income and Living Conditions (EU-SILC) instrument running since 2004. The
data are compiled from a mixture of the survey and administrative sources. Each year
around 5 thousand Lithuanian households with around 10 thousand persons over 16
years old who agree to share information on their income are included. The exact
number of households and persons recorded in Lithuania and other countries in 2015
is shown in Table [I.1. Most of these persons provided all information on income, as
can be seen from column 5 titled "Observations”. As all EU member states collect
data using the same methodology, we can compare the inequality in Lithuania with
that of other EU countries.

While the data is explained by Eurostat (2018c¢), several features are mentioned
here. The survey captures household income and, therefore, certain income com-
ponents are available for the household rather than the individual level. Therefore,
the income of all household members is summed up and allocated to each household
member. While most covariates are recorded at the time of the interview, income is
recorded for a previous year (the reference year). In this chapter, all years represent
reference years. While the EU-SILC has a large survey component, some countries
make use of register (administrative) data and are referred to as register countries.
In 2015, the register countries included Cyprus, Denmark, Finland, Latvia, Lithua-
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Table 1.1: EU-SILC summary statistics for 2015 income reference year

Country Country Households  Household members ~ Observations ~ Average income  Median income Gini
code name (thousands) (thousands) (thousands)  (thousand euro)  (thousand euro) (percent)
1 2 3 4 5 6 7 8
AT Austria 6 10.8 10.8 26.1 23.7 27.2
BE Belgium 5.9 11.1 11.1 24.3 22.3 26.3
BG Bulgaria 7.3 15.6 15.5 3.9 3.2 37.7
CH Switzerland 7.8 14.9 14.9 50.9 44.3 29.4
CYy Cyprus 4.2 9.4 9.4 16.9 14 32.1
CczZ Czech Republic 8.5 16.2 16.2 8.8 7.8 25.1
DE Germany 13.3 23.3 23.1 23.9 21.2 29.8
DK Denmark 6.3 11.8 11.8 32.1 28.7 27.7
EE Estonia 6 12.5 12.5 10.1 8.6 32.7
EL Greece 18.3 38 37.9 8.7 7.5 34.3
ES Spain 14.2 30.7 30.7 15.8 13.7 34.5
FI Finland 10.6 20.7 20.7 26.4 23.6 254
FR France 11.5 21.3 21.3 25.3 21.7 29.2
HR Croatia 7.6 17 17 6.3 5.7 29.8
HU Hungary 8 15.9 15.8 5.4 4.8 28.2
1IE Ireland 5.2 10.2 10.2 25.5 224 29.5
IT Italy 21.3 41.5 41.5 18.3 16.2 33.1
LT Lithuania 4.8 9.6 9.6 7 5.6 37.0
LU Luxembourg 3.8 8.2 8.2 39.8 34.4 3L.5
LV Latvia 6 11.6 11.6 7.5 6.4 34.5
NL Netherlands 12.7 24.1 24.1 25.4 22.7 26.9
NO Norway 6.9 13.6 13.6 43 39.6 24.9
PL Poland 12 27.1 27.1 6.7 5.9 29.8
PT Portugal 10.6 22.7 22.7 10.6 8.8 33.9
RO Romania 74 15.8 15.7 2.7 2.4 34.8
RS Serbia 5.6 15.1 15.1 3 2.6 38.6
SE Sweden 5.8 11.2 11.2 27.3 25.2 27.6
SI Slovenia 8.6 21.9 21.9 13.2 12.3 24.3
SK Slovakia 5.7 14.1 14.1 74 7 24.3
UK United Kingdom 9.7 17.8 17.6 24.6 21.1 31.5

The variables "Households” and “Household members” are the unique number of households and household members in the data set. The variable
”Observations” refers to those household members for whom all income data is available. Columns 6 to 8 refer to the average, median and
the Gini coefficient of the population estimate of equivalized household disposable income.

nia, the Netherlands, Northern Ireland, Norway, Slovenia, Sweden, and Switzerland.
Finally, survey weights are used to form conclusions on the population from the sam-
ple data. The weights are further adjusted according to Eurostat (2018b): weights of
household members over 16 years old are scaled up by distributing weights of those
under 16.

1.3.1s income inequality in Lithuania high?
First, we have examined inequality from the full data sample and then analysed sub-
group inequality (inequality between- and within- subgroups) in Lithuania.
1.3.1.Inequality

The most popular measure of the level of inequality is the Gini coefficient. The higher
the Gini, the greater the level of inequality and it stood at G = 0.37 for Lithuania in
2015 (Eurostat 2018d). The Gini is represented, as in Lerman and Yitzhaki (19854d),
by two times the covariance between income y and the rank of income F'(y) divided
by average income L,
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g = 200w, Fly) (1)
I
which describes inequality within the entire population. Since we have sample data
only, we modify ([L.1)) to include sample weights, as shown in () in the Appendix.

Lithuania’s Gini coefficient has been compared with the Gini coefficients of all
countries that are included in the EU-SILC data set for 2015 in Figure and with
the Gini coefficients for a subset of all countries in Table [[.2. The subset of countries
includes the Baltic States, Finland as one of the Scandinavian countries, Germany—
which represents the average inequality in the EU and Slovakia, where inequality is
the lowest. As in previous studies (IMF 2016; Lazutka 2017), income inequality in
Lithuania is one is of the highest according to the EU-SILC. The estimated confidence
intervals (Figure [L.1)) and standard errors (Table [I.2) indicate that this is statistically
significant. For example, the Gini in Lithuania is about 7 Gini points higher than in
Germany. The latter also happens to be the median in terms of inequality within the
whole EU-SILC sample of countries.

Although Table focuses on fewer countries, it provides more statistics on in-
equality than Figure [I.1]. In Figure [.1], household disposable income is equivalised
by the OECD-modified equivalence scale. In Table [[.2, two different scales are used:
the OECD-modified scale and the square root equivalence scale. The square root
scale increases the Gini for Lithuania by 0.3 points, yet remains with the highest level
of income inequality among all countries and 7 Gini points higher than the median
country.

Furthermore, in Table [L.2, the generalized Gini coefficient, G (v) (Yitzhaki 1983),
where parameter v represents inequality aversion. This inequality parameter repre-
sents the dissatisfaction expressed towards inequality. With this parameter we can
model different societal preferences. The value v = 2 gives the standard Gini, v be-
tween 1 and 2 represent lower inequality dissatisfaction and v > 2 indicates higher
dissatisfaction. The measurement G(1.5) results in lower Gini values in all countries
for both equivalence scales (i.e. inequality is not as ’bad”). Additionally, the differ-
ence between the Gini in Lithuania and the median country shrinks to 5 Gini points
for both scales. Nevertheless, inequality in Lithuania remains significantly the high-
est out of the sample of 6 countries. Setting v = 4 increases the Gini index, but for
Lithuania it remains the highest among the selected countries.

Finally, the Gini is compared with other measures of inequality. Other prominent
measures include the Atkinson index (Atk) and General entropy index (GEI), see Das
and Parikh (]1982), Cowell (2000), and Plat (2012). Both of these measures show that
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Figure 1.1: The Gini coefficients of equivalised disposable income in all EU-SILC
countries

Cz1 Countries
BE1 LT
NL - —— Comparison

SE - Other

Country code
Q
m

25 30 35 40
Gini coefficient (%)

Household disposable income is equivalised by the OECD-modified scale (OECD 2012). Confidence
intervals are estimated by using Rao et al. (1992) bootstrap methodology. Information on survey
design is provided by Goedemé (2013) and Zardo Trindade and Goedemé (2016).

the higher the value, the greater the inequality. Both indexes also feature inequality
aversion parameters. In the Atkinson index, a parameter value close to zero means
indifference about inequality, while higher values show that people dislike it. In con-
trast, high GEI parameter values mean that people are indifferent about inequality. In

all cases, inequality in Lithuania remained significantly the highest.

1.3.2. Subgroup inequality

The previous subsection has shown that inequality in Lithuania is large when com-
pared to EU countries. Next, we will consider inequality between and within pop-
ulation subgroups, for example, between males and females and amongst males and
females. Then we will estimate stratification—the extent to which income of one group
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Table 1.2: Income inequality measures under different equivalence scales

Country Equivalencescale ~ G(2)  G(1.5)  G@) GEI0) GEL1) GEI2) Atk(l) Atk(0.1)
ty Eq

DE OECD 29764 19.602 46279  0.157  0.158 0220  0.146  0.016
(0.373)  (0.318) (0.388) (0.004) (0.006) (0.016) (0.004)  (0.001)

EE OECD 32738 21.096 51419 0192 0171 0188 0175  0.017
(0.358)  (0.256) (0.463) (0.006) (0.004) (0.005) (0.005)  (0.000)

FI OECD 25416 16897 40216 0112  0.116  0.150  0.106  0.011
(0.283)  (0.236) (0.340) (0.003) (0.004) (0.009) (0.003)  (0.000)

LT OECD 36957 24.644 55797 0254 0233 0306 0224  0.023
(0.755)  (0.609) (0.801) (0.012) (0.011) (0.022) (0.009)  (0.001)

LV OECD 34479 22756 53403 0217 0202 0255  0.195  0.020
(0.511)  (0.432) (0.563) (0.007) (0.008) (0.019) (0.006)  (0.001)

Median OECD 29764 19719 46279  0.158  0.63 0228  0.146  0.016
(0.373)  (0.538) (0.388) (0.008) (0.011) (0.039) (0.006)  (0.001)

SK OECD 24277 15624 40310  0.115 0106  0.136  0.109  0.011
(0.482)  (0.383) (0.682) (0.006) (0.007) (0.022) (0.005)  (0.001)

DE Sqr. 1t 30224 19.873 47169  0.163 0162 0223  0.150  0.016
(0.379)  (0.324) (0.389)  (0.004) (0.006) (0.016) (0.004)  (0.001)

EE Sqr. t 33158 21305 52399 0199 0175 0190  0.180  0.017
(0.354)  (0.253) (0.451) (0.006) (0.004) (0.005) (0.005)  (0.000)

FI Sqr. 1t 25918 17202 41213 0117 0120 0155  0.110  0.012
(0.288)  (0.240) (0.347)  (0.003) (0.004) (0.009) (0.003)  (0.000)

LT Sqr. 1t 37383 24854 56684 0261 0237 0307 0230  0.023
(0.763)  (0.625) (0.790) (0.012) (0.011) (0.023) (0.009)  (0.001)

LV Sqr. 1t 35039 23.063 54513 0226 0207 0259 0202 0.021
(0.521)  (0.447) (0.553) (0.007) (0.008) (0.021) (0.006)  (0.001)

Median Sqr. 1t 29699 19.873  47.169  0.161  0.162 0223 0149  0.016
(0.662)  (0.324) (0.389) (0.008) (0.006) (0.016) (0.007)  (0.001)

SK Sqr. 1t 25000 16043 41302 0120 0109  0.132  0.113 0.011

(0.447)  (0.350) (0.622)  (0.006) (0.006) (0.016) (0.005)  (0.001)

Table contains inequality measures for the median country (from all EU countries) and selected countries for each
equivalence scale. G(v) represents the Gini index with values v = 2, 1.5, 4 of parameter of inequality aversion,
GEI(a) stands for the General entrhopy index, and Atk (D) is the Atkinson index, where b =1,0.1 anda =0,1,2
represents the degree of inequality aversion. Bootstrapped standard errors are presented in the parenthesis.

overlaps income of other groups.

Continuing the discussion started in Section [.2, the interpretation of a subgroup
may not be straightforward, as we are dealing with equivalised income instead of indi-
vidual income, but can be explained with the help of an example. Imagine a household
composed of 1 male and 1 female. Then, comparing household income (i.e. adding
up household members’ income and allocating the summed household income to each
member) implies no income inequality between the male and the female in that house-
hold. However, this is only true if all households have the same number of males and
females. Some households are consisting of more males, while others have a higher
number of female members. If males tend to earn more than females, households with
more males will earn higher equivalised household income than equivalised house-
holds with more females. In aggregate, this will lead to inequalities between the sub-
groups. Inequality between this group should be interpreted as “inequality between
male and female-dominated households”. This way, we can combine information on
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household income and the composition with individual characteristics. Of course,
there could be other variables that are also correlated. For example, females tend to
live longer and are therefore more likely to be retired and hence receive lower income.
However, this approach abstracts from other variables.

The methodology used to estimate inequality between subgroups is similar to the
one used by IMF (2016) and is based on Eurostat (2018a). The methodology for
estimating inequality within subgroups and stratification are adapted from Yitzhaki
and Lerman (1991)). Additionally, the technique proposed by Yitzhaki and Lerman
(1991) is used to decompose total inequality into between, within and stratification
terms to see which of them contributes most to inequality.

Inequality between subgroups
Inequality between subgroups refers to measured inequality between households
grouped under certain criteria. For example, households can be grouped by ”Sex”
into two subgroups [ = 1 and [ = 2: "Males” and "Females”. To estimate between
subgroup inequality, we first estimate the weighted average income of a subgroup
m® and then divide by the average weighted income of all subgroups 77, see () in
Appendix [1], to get an income ratio (") /7. We then compare the ratio with that of
the EU, namely of its member states that joined the EU before 2004 (old EU states),
and with those Member States that joined it after 2004 (new EU states). Our method
is similar to that used in the IMF (2016), but has several differences: the IMF (2016)
analyse weighted income decile ratios while we compare weighted average income
ratios. The IMF (2016) compares Lithuania to the EU, while we additionally compare
it to new and old EU states to control for the development of countries. Finally, we
have more grouping criteria (a total of 9) and estimate standard errors.

Our findings are in line with those of IMF (2016), which also reviews between-
subgroup inequality in Lithuania. The IMF (2016 reveals large inequalities between
the top and the bottom income deciles, between the employed and the unemployed
and non-labour market participants, between the elderly and other age subgroups, as
well as between educated and less educated households subgroups, i.e. these ratios
are much higher in Lithuania than in the entire EU.

In addition to these findings, the results presented in Table allow adding the
following points:

* Differences of ratios are significant between many subgroups in Lithuania. The
subgroups include those grouped according to the IMF (2016)) criteria (activ-
ity status, age bracket, number of dependants, education) as well as ratios in
other subgroups. For example, we split households based on the main income
source. Those who receive largely self-employment income tend, on average,
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Table 1.3: Ratios of average subgroup incomes in 2015

Grouping Subgroup EU EU new EU old LT
activity status employed 113.2 (0.5) [25.5] 115.4(0.9) [9.8] 112.6 (0.6) [15.5] 123.2 (1.3) [5.2]
activity status unemployed 61.0(1.3) [3.3] 59.5(1.9)[1.2] 61.3 (1.6) [2.0] 54.0 (3.6) [0.6]
activity status retired 97.3 (1.0) [9.5] 95.2(1.3)[4.2] 97.9 (1.2) [5.6] 71.1 (1.7) [2.0]
activity status study 85.5(1.6) [3.5] 88.4(2.4)[1.3] 84.8 (1.8) [2.2] 86.8(3.2) [0.7]
activity status other 77.4 (1.3) [5.7] 70.5(1.9) [2.2] 79.2 (1.6) [3.5] 68.9 (3.1)[1.0]

nr working 0 78.3(0.9) [12.8] 75.1(1.2) [4.6] 79.0 (1.0) [8.0] 53.3(1.6) [2.4]
nr working 1 93.4(0.9) [15.1] 93.6 (1.6) [5.8] 93.3(1.0)[9.2] 94.1 (2.6) [3.1]
nr working 2 119.3 (0.9) [16.7] 117.8 (1.4) [6.7] 119.7 (1.0) [10.1] 131.4 (2.8) [3.3]
nr working 3 116.9 (2.3) [2.5] 115.6 (4.1) [1.5] 117.5(2.7)[1.3] 130.5 (4.8) [0.6]
nr working 4 124.3 (4.2) [0.6] 124.0 (5.3) [0.4] 124.5 (6.0) [0.3] 124.9 (8.6) [0.2]
main income employment 108.7 (0.6) [24.1]  112.2(0.9)[11.7]  107.4 (0.8) [13.6] 111.5 (1.4) [6.1]
main income self-employment 106.3 (3.2) [3.4] 84.3(3.2)[1.7] 114.8 (4.2) [1.9] 174.9 (10.7) [0.7]
main income other 88.7 (0.6) [20.4] 79.3 (1.6) [5.6] 90.4 (0.7) [13.4] 57.6 (1.6) [2.8]
occupation basic level 74.6 (1.3) [4.5] 78.1(4.1)[1.9] 73.7 (1.2) [2.7] 69.6 (2.5)[1.4]

occupation mid level 90.0 (0.6) [21.0] 91.9 (0.8) [9.6] 89.3(0.7)[12.2] 88.7 (1.7) [4.1]

occupation technicians , associates 112.9 (1.3) [6.0] 118.7 (2.1) [1.6] 111.9 (1.4) [3.9] 117.8 (4.6) [0.6]

occupation professionals 139.1 (1.8) [7.3] 145.8 (2.6) [2.4] 137.7 (2.1) [4.6] 129.1 (3.1) [1.9]

occupation managers 137.9 (3.3) [2.3] 153.0 (5.5) [0.8] 134.7 (3.8) [1.5] 162.7 (11.6) [0.6]

sector agriculture 74.2 (2.6) [1.0] 66.4 (2.5)[1.0] 83.4(4.7)[0.3] 99.5(6.7) [0.3]

sector industry 115.6 (1.9) [3.4] 116.2 (2.3) [2.0] 115.3 (2.5)[1.8] 113.9 (3.8) [0.8]
sector IT, finance, RE , admin 134.4 (2.7) [3.4] 158.2(7.9) [0.9] 130.6 (2.8) [2.2] 157.2 (10.9) [0.6]
sector public admin, education , health 118.0 (1.3) [5.8] 127.1 (2.3)[1.7] 116.4 (1.5)[3.7] 124.6 (3.2)[1.1]
sector other services 100.2 (1.1) [7.6] 109.5 (1.8) [3.0] 97.8 (1.3) [4.6] 119.3 (2.8) [1.8]

age bracket
age bracket
age bracket
age bracket
dependents
dependents
dependents
dependents
dependents
dependents
education
education
education
sex
sex

under 19
19-29
30 - 64

65+
0

1
2
3
4
5
up to secondary
post-secondary
tertiary education

male
female

83.8 (2.0) [1.8]
91.3 (1.3) [6.9]
103.9 (0.4) [30.1]
96.9 (1.1) [9.1]
105.2 (0.6) [24.5]
102.6 (1.3) [9.2]
942 (1.1) [9.7]
82.7 (2.1)[3.2]
73.0 (4.5) [0.8]
50.9 (4.5) [0.4]
87.8 (0.4) [32.4]
103.0 2.5) [1.5]
129.6 (1.0) [13.4]
1022 (0.5) [22.7]
98.0 (0.5) [25.2]

82.4 (3.5)[0.7]
95.5(1.9) [3.0]
104.0 (0.6) [12.0]
93.5(1.4) [3.3]
105.4 (1.1) [8.9]
107.0 (1.9) [4.3]
93.2(1.8) [3.9]
80.7 3.7)[1.2]
60.9 (6.2) [0.3]
40.0 (3.5) [0.3]
87.9 (0.6) [14.1]
107.3 (3.9) [0.6]
142.1 2.0) [3.9]
102.8 (0.9) [9.0]
97.4(0.8) [10.0]

842 (2.3)[1.1]
90.0 (1.5) [4.1]
103.9 (0.5) [18.1]
97.7(1.3) [5.6]
105.2 (0.7) [15.1]
101.1 (1.6) [5.3]
94.5(1.3) [5.8]
83.2 (2.5) [2.0]
75.9(5.3) [0.5]
58.7(6.1) [0.2]
87.8 (0.5) [19.0]
101.7 3.1) [0.9]
127.3 (1.2) [8.6]
102.1 (0.7) [13.7]
98.1(0.6) [15.2]

83.6 (4.1) [0.4]
104.2 3.8) [1.7]
107.7 (1.2) [5.7]
76.2(1.9) [1.9]
101.0 (1.8) [4.8]
106.7 (3.2) [2.1]
102.4 (4.8) [2.0]
73.9(6.9) [0.5]
55.6(5.5) [0.1]
47.1(11.8)[0.1]
782 (1.5) [4.6]
92.7 (2.3) [1.9]
138.1 (2.8) [3.0]
104.5 (0.8) [4.3]
96.4(0.6) [5.3]

Ratios are defined as weighted average income of a subgroup divided by weighted average income of all subgroups

within that grouping. Bootstrapped standard errors are in the parenthesis. Number of observations in thousands in brackets.
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to have more disposable income than those who work as employees or others-
—a trend not observed in the EU as a whole. Significant inequality also exists
between subgroups grouped by the number of people working in the household
(nr working) and the sector where one works (sector).

» Ratios between the majority of the 9 subgroups are also significantly differ-
ent from the ratios between their EU counterparts. Besides the subgroups in
the IMF (2016) (those grouped by activity status, age bracket, education), the
self-employed in Lithuania on average earn proportionally more than their EU
counterparts. Additionally, those who work in the information technologies,
finance, real estate, and administration sector (IT, finance, RE, admin) earn, on
average, relatively more income in Lithuania than one would in the EU.

» There are some groups between which inequality in Lithuania is smaller as
compared to the EU. For example, those working within the agricultural sector
are relatively better off in Lithuania compared to the EU. Additionally, income
ratios in Lithuania are more similar to those in the new EU states. In particular,
those who are under 19 years old have very similar relative incomes both in
Lithuania and in the new EU states.

In general, ratios between subgroups are largely persistent and slightly widening
since 2010. This can be seen in Table [1.4 which shows the ratio dynamics in Lithua-
nia. For example, there was a slowly widening gap between the employed and the
retired. This could be explained by rising market incomes due to a recovering econ-
omy that benefited the employed while statutory pensions, the main source of income
for the retired, did not increase in the period due to budget consolidation (Cerniauskas
et al. 2020). Once the recovery began, wages in the private sector started rising, es-
pecially IT, finance, RE, admin sector, while the government started raising public
sector wages (Public admin, education, health) much later. This could also explain
the rising ratio difference between the two sectors.

Inequality within subgroups
Inequality exists within subgroups in Lithuania. A common way to measure it is to
calculate inequality measures for subgroup income as is done for total income (see CA}l
in Formula (§) in Appendix [1). We have calculated the Gini coefficients for Lithua-
nia’s subgroups and compared them with the Gini coefficients of the EU, new and old
EU states in Table [1.3.

* Most of the within-subgroup Gini coefficients examined in Table [L.§ are higher
in Lithuania than in the EU. Especially large subgroup inequality exists among
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Table 1.4: Ratios of average subgroup incomes in Lithunia

Grouping Subgroup 2006 2010 2015
activity status employed 120.2 (0.9) [6.2] 122.1 (1.1) [5.4] 123.2 (1.3) [5.2]
activity status unemployed 51.1(2.7)[0.4] 57.7(2.3)[1.1] 54.0 (3.6) [0.6]
activity status retired 70.4 (1.2) [2.0] 86.4 (1.3)[2.3] 71.1(1.7) [2.0]
activity status study 89.1(2.2)[1.1] 86.2 (2.3)[1.1] 86.8 (3.2) [0.7]
activity status other 70.7 (2.2) [1.1] 74.3 (1.9)[1.0] 68.9 (3.1)[1.0]

nr working 0 51.4(1.2) [2.1] 66.2 (1.3) [3.1] 53.3(1.6) [2.4]
nr working 1 86.5 (1.8) [3.0] 89.7 (1.8) [3.4] 94.1 (2.6) [3.1]
nr working 2 122.0 (1.6) [4.7] 128.9 (2.1) [3.6] 131.4 (2.8) [3.3]
nr working 3 137.5(5.6) [0.8] 144.7 (6.8) [0.7] 130.5 (4.8) [0.6]
nr working 4 138.7(11.2)[0.2]  122.2(11.5)[0.2] 124.9 (8.6) [0.2]
main income employment 114.9 (0.9) [7.5] 115.3 (1.1) [6.7] 111.5(1.4)[6.1]
main income self-employment 106.1 (5.6) [0.6] 127.1 (10.8) [0.4] 174.9 (10.7) [0.7]
main income other 59.0 (1.4) [2.8] 71.0 (1.2) [3.9] 57.6 (1.6) [2.8]

occupation basic level 72.1(1.8) [1.6] 72.6 (1.7) [1.5] 69.6 (2.5) [1.4]

occupation mid level 90.0 (1.1) [5.1] 87.6 (1.1) [4.8] 88.7 (1.7) [4.1]

occupation technicians , associates 120.0 (4.3) [0.7] 119.3 (3.8) [0.7] 117.8 (4.6) [0.6]

occupation professionals 146.4 (3.4) [1.5] 138.9 (2.8) [1.9] 129.1 (3.1) [1.9]

occupation managers 149.9 (4.6) [0.7] 146.0 (4.6) [0.7] 162.7 (11.6) [0.6]

sector agriculture 85.1(5.2) [0.5] 90.9 (5.9) [0.4] 99.5 (6.7) [0.3]

sector industry 109.9 (2.6) [1.1] 113.8 (3.9) [0.9] 113.9 (3.8) [0.8]
sector IT, finance, RE , admin 168.2 (8.0) [0.2] 137.2 (4.9) [0.5] 157.2 (10.9) [0.6]
sector public admin, education , health 131.2(2.7)[1.4] 138.1(3.1)[1.3] 124.6 (3.2)[1.1]
sector other services 117.0 (1.9) [2.2] 111.6 (2.2) [1.8] 119.3 (2.8) [1.8]

age bracket
age bracket
age bracket
age bracket
dependents
dependents
dependents
dependents
dependents
dependents
education
education
education
sex
sex

under 19
19-29
30 - 64

65+

N S =]

5
up to secondary
post-secondary
tertiary education
male
female

82.0 (2.6) [0.6]
111.2 2.9) [2.2]
105.1 (0.9) [6.4]
73.6 (1.4) [1.8]
104.0 (1.4) [5.3]
106.0 (2.3) [2.9]
95.0 (2.8) [2.0]
72.5 (4.6) [0.5]
45.7(10.5) [0.1]
35.9(6.4)[0.1]
81.5 (0.9) [5.8]
95.9 (1.6) [2.4]
148.5 (2.4) [2.5]
104.9 (0.6) [4.9]
96.0 (0.5) [6.0]

80.3 (2.8) [0.6]
101.7 (2.6) [2.0]
104.3 (0.8) [6.4]
90.4 (1.6) [2.0]
102.7 (1.4) [4.9]
102.9 (2.2) [2.8]
99.0 (3.3) [2.3]
81.8 (6.5) [0.7]
66.8(10.1)[0.2]
95.5 (16.1) [0.1]
81.7 (1.0) [6.0]
96.1 (2.0 [2.1]
140.6 (2.2) [2.9]
102.9 (0.7) [4.9]
97.6 (0.5) [6.1]

83.6 (4.1) [0.4]
104.2 (3.8) [1.7]
107.7 (1.2) [5.7]
762 (1.9) [1.9]
101.0 (1.8) [4.8]
106.7 (3.2) [2.1]
102.4 (4.8) [2.0]
73.9(6.9) [0.5]
55.6(5.5)[0.1]
47.1 (11.8) [0.1]
782 (1.5) [4.6]
92.7 (2.3) [1.9]
138.1 (2.8) [3.0]
104.5 (0.8) [4.3]
96.4 (0.6) [5.3]

Ratios are defined as weighted average income of a subgroup divided by weighted average income of all subgroups

within that grouping. Bootstrapped standard errors are in the parenthesis. Number of observations in thousands in brackets.
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Table 1.5: The Gini coefficient of income of subgroups in 2015

Grouping

Subgroup

EU

new EU states

old EU states

LT

activity status
activity status
activity status
activity status
activity status
nr working
nr working
nr working
nr working
nr working
main income
main income
main income
occupation
occupation
occupation
occupation
occupation
sector
sector
sector
sector
sector
age bracket
age bracket
age bracket
age bracket
dependents
dependents
dependents
dependents
dependents
dependents
education
education
education
sex
sex

employed
unemployed
retired
student
other
0
1
2
3
4
employment
self-employment
other
basic level
mid-level
technicians, associates
professionals
managers
agriculture
industry
IT, finance, RE, admin
public admin, education, health
other services
under 19
19-29
30-64
65+

N S =]

5
up to secondary
post-secondary
tertiary education
male
female

28.6 (0.4) [25.5]
35.1(0.9) [3.3]
27.4(0.5) [9.5]
32.2(0.8) [3.5]
32.5(0.8) [5.7]
32.2(0.6) [12.8]
31.6(0.6) [15.1]
26.5 (0.4) [16.7]
25.1(0.9) [2.5]
24.6 (1.3) [0.6]
27.2(0.3) [24.1]
42.6 (1.3) [3.4]
31.9 (0.4) [20.4]
28.7 (1.0) [4.5]
27.5(0.3) [21.0]
25.2 (0.6) [6.0]
29.2 (0. 8) 73

[
[2.
[1.
[3.
30 8 (1. 0) [3.
[5.
[7.
[1.
6.

30.8 (0.7 [
31.1(0.3) [30.1]
28.4(0.7) [9.1]
31.1(0.4) [24.5]
29.9 (0.6) [9.2]
28.4(0.6) [9.7]
322 (1.1)[3.2]
30.5 (2.6) [0.8]
25.8 (4.0) [0.4]
29.0 (0.3) [32.4]
27.8 (1.0) [1.5]
29.6 (0.5) [13.4]
31.0 (0.4) [22.7]
30.6 (0.4) [25.2]

29.7(0.7) [9.8]
36.9 (1.3)[1.2]
25.9(0.5)[4.2]
30.1(1.0) [1.3]
313 (1.1) [2.2]
31.1(0.9) [4.6]
322 (1.2) [5.8]
27.2(0.6) [6.7]
27.6 (1.7) [1.5]
25.2(1.9) [0.4]
27.0 (0.4) [11.7]
39.1(1.6) [1.7]
33.9(1.3) [5.6]
33.1(3.5)[1.9]
27.5(0.5) [9.6]
24.4(0.7) [1.6]
25.9(0.8) [2.4]
30.9 (1.7) [0.8]
352 (1.5) [1.0]
26.4(0.8) [2.0]
31.5 (3.2) [0.9]
25.0 (0.8) [1.7]
27.0 (0.8) [3.0]
32.8(1.5) [0.7]
31.0 (1.0) [3.0]
31.7(0.6) [12.0]
26.7(0.5) [3.3]
30.8 (0.7) [8.9]
29.2(0.8) [4.3]
29.2(1.0) [3.9]
3222.1)[1.2]
34.6 (3.0) [0.3]
21.9 (3.9) [0.3]
29.7(0.6) [14.1]
28.2(1.3)[0.6]
27.1(0.6) [3.9]
31.1(0.6) [9.0]
30.9 (0.7) [10.0]

28.3(0.4) [15.5]
34.6(1.1) [2.0]
27.8(0.7) [5.6]
32.7(0.9) [2.2]
32.7(1.0) [3.5]
32.4(0.6) [8.0]
31.4(0.6) [9.2]
26.3(0.5)[10.1]
23.8(1.0) [1.3]
242 (1.8)[0.3]
27.3(0.4) [13.6]
43.0 (1.5) [1.9]
31.5(0.5) [13.4]
27.4(0.7) [2.7]
27.5(0.4) [12.2]
25.3(0.7) [3.9]
29.8(0.9) [4.6]
31.9(1.3) [L.5]
34.0 (2.9) [0.3]
27.4(1.2)[1.8]
305 (1.0) [2.2]
25.7(0.6) [3.7]
27.9(0.7) [4.6]
30.6 (1.3) [1.1]
30.6 (0.9) [4.1]
31.0 (0.4) [18.1]
28.8 (0.8) [5.6]
31.1(0.4) [15.1]
30.1(0.8) [5.3]
28.1(0.7) [5.8]
322(1.3) [2.0]
29.1 (3.0) [0.5]
23.7(5.7)[0.2]
28.8 (0.4) [19.0]
27.6(1.2) [0.9]
30.0 (0.6) [8.6]
30.9 (0.4) [13.7]
30.5(0.5) [15.2]

33.0 (0.9) [5.2]
47.8 (2.2) [0.6]
29.6 (1.0) [2.0]
35.1(1.6) [0.7]
38.0 (1.5) [1.0]
31.5 (1.5) [2.4]
36.4(1.1) [3.1]
316 (1.3) [3.3]
21.0 (1.4) [0.6]
17.7(3.3)[0.2]
31.3(0.9) [6.1]
39.7 (2.2) [0.7]
33.0 (1.3) [2.8]
35.6 (1.4) [1.4]
34.8(0.9) [4.1]
31.0 (1.5) [0.6]
31.0 (0.9) [1.9]
39.6 (2.5) [0.6]
44.5 (2.4)[0.3]
30.3 (1.4) [0.8]
35.1(2.9) [0.6]
28.7(1.0) [1.1]
32.7(1.2) [1.8]
34.8 (1.9) [0.4]
35.8 (1.4) [1.7]
37.4(0.9) [5.7]
30.8 (1.1) [1.9]
38.4(0.8) [4.8]
30.8 (1.3) [2.1]
37.9 (2.3) [2.0]
36.2 (3.0 [0.5]
20.7 (3.9) [0.1]
24.7(9.9) [0.1]
35.0 (0.8) [4.6]
34.7(1.2)[1.9]
33.1(1.2) [3.0]
37.0 (0.9) [4.3]
36.8 (0.8) [5.3]

Bootstrapped standard errors are provided in the parenthesis. Number of observations are shown in thousands in brackets.

those working in the agricultural sector and the unemployed.

* The above-mentioned within-group inequalities are much higher in Lithuania

than in the EU. Additionally, households, where the main source of income

is self-employment income, are also unequal among themselves, even though

similar inequality within subgroups exists in new EU states. The Gini of house-

holds with many children is relatively small and we know from the between

analysis that these households earn a much lower income.

Over time, inequality within subgroups increased in many subgroups. Table

shows that the rise has been especially strong since 2010. In particular, the Gini co-
efficient of the unemployed rose from 39.8 in 2004 to 47.8 in 2015. This may be in
part due to unequal economic recovery, where some of the unemployed were able to
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Table 1.6: Gini of subgroup incomes in Lithuania

Grouping

Subgroup

2006

2010

2015

activity status
activity status
activity status
activity status
activity status
nr working
nr working
nr working
nr working
nr working
main income
main income
main income
occupation
occupation
occupation
occupation
occupation
sector
sector
sector
sector
sector
age bracket
age bracket
age bracket
age bracket
dependents
dependents
dependents
dependents
dependents
dependents
education
education
education
sex
sex

employed
unemployed
retired
study
other
0
1
2
3
4
employment
self-employment
other
basic level
mid level
technicians , associates
professionals
managers
agriculture
industry
IT, finance, RE , admin
public admin, education , health
other services
under 19
19-29
30-64
65+
0

1

2

3

4

5
up to secondary
post-secondary

tertiary education

male
female

30.9 (0.6) [6.2]
42.1 (2.0) [0.4]
25.1 (0.6) [2.0]
32,9 (1.3)[L.1]
34.8(1.2)[1.1]
26.7(1.2) [2.1]
31.9(0.8) [3.0]
29.5 (0.8) [4.7]
24.7(1.6) [0.8]
24.5 (3.8)[0.2]
30.4(0.6) [7.5]
372 (2.1)[0.6]
29.1 (1.2) [2.8]
31.0 (1.2) [1.6]
29.9 (0.6) [5.1]
30.5 (1.8) [0.7]
31.7(0.9) [1.5]
31.9(1.3) [0.7]
41.3(2.0)[0.5]
28.3 (1.1) [1.1]
29.8 (1.8) [0.2]
29.4 (1.0) [1.4]
304 (1.0) [2.2]
33.5(1.5) [0.6]
343 (1.3)[2.2]
33.2(0.6) [6.4]
27.5(0.9)[1.8]
35.6(0.7) [5.3]
30.7(0.9) [2.9]
29.1 (1.4) [2.0]
31.0 3.1)[0.5]
352(9.1)[0.1]
32.1(7.3)[0.1]
31.1(0.7) [5.8]
29.6 (0.7) [2.4]
30.7 (0.8) [2.5]
33.3(0.6) [4.9]
34.0 (0.6) [6.0]

30.6 (0.7) [5.4]
39.8 (1.8) [1.1]
24.2(0.7) [2.3]
34.0 (1.0) [1.1]
29.7(1.2) [1.0]
29.8 (1.0) [3.1]
32.5(1.0) [3.4]
27.8 (0.8) [3.6]
25.4(1.9)[0.7]
19.4 (3.3)[0.2]
30.0 (0.6) [6.7]
443 (2.3)[0.4]
29.3 (1.0) [3.9]
29.8 (0.9) [1.5]
30.2(0.7) [4.8]
28.3 (1.4) [0.7]
28.8 (0.9) [1.9]
32.1(1.5) [0.7]
37.2(2.4)[0.4]
31.1(1.6) [0.9]
28.3 (1.8) [0.5]
27.5(0.9) [1.3]
31.5(0.9) [1.8]
33.1(1.5) [0.6]
32.4(1.0) [2.0]
34.7(0.7) [6.4]
24.7 (0.9) [2.0]
33.2(0.7) [4.9]
31.2(1.0) [2.8]
33.5 (1.4) [2.3]
36.2(2.5)[0.7]
29.2(5.7)[0.2]
8.5 (8.3) [0.1]
30.6 (0.6) [6.0]
31.5(1.0) [2.1]
29.5(0.9) [2.9]
33.3(0.7) [4.9]
32.7(0.6) [6.1]

33.0(0.9) [5.2]
47.8 (2.2)[0.6]
29.6 (1.0) [2.0]
35.1(1.6) [0.7]
38.0 (1.5) [1.0]
31.5(1.5)[2.4]
36.4 (1.1) [3.1]
31.6(1.3)[3.3]
21.0 (1.4) [0.6]
17.7 (3.3) [0.2]
31.3(0.9) [6.1]
39.7(2.2)[0.7]
33.0 (1.3) [2.8]
35.6 (1.4) [1.4]
34.8(0.9) [4.1]
31.0 (1.5) [0.6]
31.0 (0.9) [1.9]
39.6 (2.5) [0.6]
44.5 (2.4)[0.3]
30.3 (1.4) [0.8]
35.1(2.9) [0.6]
28.7(1.0) [1.1]
32.7(1.2) [1.8]
34.8 (1.9) [0.4]
35.8 (1.4)[1.7]
37.4(0.9) [5.7]
30.8 (1.1) [1.9]
38.4(0.8) [4.8]
30.8 (1.3) [2.1]
37.9(2.3) [2.0]
36.2(3.0) [0.5]
20.7 (3.9) [0.1]
24.7(9.9)[0.1]
35.0 (0.8) [4.6]
34.7(1.2) [1.9]
33.1(1.2) [3.0]
37.0(0.9) [4.3]
36.8 (0.8) [5.3]

Bootstrapped standard errors are in the brackets. Number of observations in thousands in brackets.
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find some income sources, while others did not. Unemployment has risen substan-
tially since the crisis and there have been many unemployment transfers handed out.
However, these transfers were stopped to those who were unemployed for a longer
time. Additionally, as the economy recovered, it became easier for the unemployed
to be in employment for at least several months during the year. Similarly, there was
a rise in inequality among those who are neither employed, unemployed, retired, or
students (largely disabled). Additionally, there has been a rise in inequality among
those who are over 65 and, to a lesser extent, those aged 30-64. Inequality increased
within all the different education levels and within all occupations (managers in par-
ticular). Inequality increased in the agricultural sector as well as in the IT, finance,
real estate and administration sectors (IT, finance, RE, admin).
Stratification between subgroups

Inequality is linked to stratification. Stratification measures whether the income of
each member of a subgroup differs compared to the income of every member of all
other subgroups. We use the methodology proposed by Yitzhaki and Lerman (1991)),
which measures stratification on a scale from -100 to 100. Value 100 indicates high
stratification: all members of a subgroup have income that is different from members
of other subgroups. Value 0 indicates no stratification—there is a perfect income over-
lap between the subgroups. Negative numbers indicate that the subgroup should ac-
tually be multiple subgroups, i.e. income of some subgroup members is much higher
than that of members of other subgroups, however, some members also have much
lower income than members of other subgroups. The estimates of measures of strat-
ification in Table [1.7 allow us to make two more insights:

* Several subgroups in Lithuania are stratified. Families with more dependants
are detached in terms of income from other subgroups and the difference is
stark when compared to the EU. Households who are employed or have more
employed members are stratified from the unemployed and those who do not
participate in the labour market. Income stratification of these subgroups is
greater in Lithuania than in the EU. Additionally, several subgroups are strat-
ified in Lithuania to a similar extent as they are stratified in new EU states:
subgroups characterised by occupation, education, and age bracket. This could
signal that Lithuania, like in new EU states, is facing more labour market imbal-
ances, where the demand for highly educated professionals is especially high,
while redistribution channels are too weak to compensate for the income of
those out of labour force (e.g. elderly).

» There are several subgroups that should form several smaller subgroups in
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Table 1.7: Stratfication of subgroup income in 2015

Grouping Subgroup EU new EU states old EU states LT
activity status employed 17.7 (0.8) [25.5] 14.2 (1.5)[9.8] 18.6 (1.0) [15.5] 32.6 (2.0)[5.2]
activity status unemployed 6.3(2.3)[3.3] 73@3.1)[1.2] 5.9(2.8) [2.0] -10.0 (5.8) [0.6]
activity status retired 6.6 (0.8) [9.5] 10.4 (1.2) [4.2] 5.7 (1.0) [5.6] 11.7 (3.0) [2.0]
activity status student -3.5(1.2) [3.5] 0.8 (2.0) [1.3] -4.6 (1.5)[2.2] 1.3(2.3)[0.7]
activity status other -1.6 (1.7) [5.7] 7.6 (2.2)[2.2] -3.4(1.9) [3.5] -3.8(3.3)[1.0]

nr working 0 -1.0 (1.3) [12.8] 6.1 (1.7) [4.6] -2.7(1.5) [8.0] 25.3(6.6) [2.4]
nr working 1 -2.1(0.8) [15.1] -1.5(1.5) [5.8] -2.3(0.9)[9.2] -0.4 (2.2)[3.1]
nr working 2 23.2(0.9) [16.7] 174 (1.7)[6.7] 249 (1.1)[10.1] 34.8 (2.6) [3.3]
nr working 3 15.8 (2.7) [2.5] 8.4 (5.6) [1.5] 19.8 (2.5)[1.3] 42.8 (3.7) [0.6]
nr working 4 18.0 (3.4) [0.6] 15.6 (5.2) [0.4] 19.5 (4.6) [0.3] 46.2 (9.1)[0.2]
main income employment 16.3(0.8) [24.1]  25.5(1.6)[11.7]  14.4(0.9) [13.6] 33.7(2.4)[6.1]
main income self-employment -13.9(1.3)[3.4]  -124Q22)[1.7]  -11.9(1.8)[1.9] 14.8 (8.2) [0.7]
main income other -4.5(0.8) [20.4] -1.4 (2.2) [5.6] -4.8(0.9)[13.4] 18.4 (4.7) [2.8]
occupation basic level 6.9 (2.3) [4.5] 1.1 (6.0)[1.9] 8.9 (1.9) [2.7] 2.0(3.4)[1.4]

occupation mid-level 7.0 (0.9) [21.0] 10.1 (1.4) [9.6] 6.4 (1.0) [12.2] 2.5(1.8) [4.1]

occupation technicians, associates 13.5(1.1) [6.0] 14.9 (1.7) [1.6] 13.4(1.2)[3.9] 13.9 (2.8) [0.6]

occupation professionals 20.0 (1.6) [7.3] 27.0 (2.1) [2.4] 18.9 (1.9) [4.6] 22.3(2.2)[1.9]

occupation managers 10.4 (2.6) [2.3] 15.9 (4.2) [0.8] 9.4 (3.0) [1.5] 17.2 (4.3) [0.6]

sector agriculture -0.6 (3.8) [1.0] 9.9 (3.9)[1.0] -5.1(5.3)[0.3] -19.7 (3.7) [0.3]
sector industry 4.6 (1.2)[3.4] 7.6 (1.7) [2.0] 3.4 (1.6) [1.8] 3.7(2.5)[0.8]
sector IT, finance, RE, admin 5.5(1.7)[3.4] 16.4 (3.7) [0.9] 4.1(1.8)[2.2] 6.8 (3.9) [0.6]
sector public admin, education, health 8.8 (1.2) [5.8] 12.6 (2.0) [1.7] 8.2 (1.4)[3.7] 9.8 (2.4)[1.1]
sector other services 0.6 (1.1)[7.6] 5.8 (1.7)[3.0] -0.2 (1.4) [4.6] 0.2 (2.1)[1.8]
age bracket under 19 -1.0 (1.8) [1.8] -3.6 (3.1)[0.7] -0.3(2.2) [1.1] 1.0 (3.0) [0.4]
age bracket 19-29 -1.4 (0.9) [6.9] -1.1 (1.5) [3.0] -1.4 (1.2) [4.1] -0.6 (2.6) [1.7]
age bracket 30-64 0.0 (0.7) [30.1] -1.2(1.2) [12.0] 0.4 (0.8) [18.1] 2.7(1.6) [5.7]
age bracket 65+ 4.8(0.9)[9.1] 7.9 (1.3) [3.3] 4.1 (1.0) [5.6] 7.9 (2.6) [1.9]
dependents 0 2.3(0.7)[24.5] 43 (1.2)[8.9] 1.7 (0.9) [15.1] -4.5(2.0) [4.8]
dependents 1 1.7 (1.0) [9.2] 3.5(1.5)[4.3] 1.3(1.2) [5.3] 12.5(2.9) [2.1]
dependents 2 3.8(1.0) [9.7] 3.1(1.8)[3.9] 4.0 (1.1)[5.8] 1.2 (2.8) [2.0]
dependents 3 -3.1(2.0)[3.2] -1.1(4.2)[1.2] -3.6 (2.2) [2.0] -2.5(7.0)[0.5]
dependents 4 1.3 (6.5) [0.8] 3.3(7.3)[0.3] 0.7 (7.4) [0.5] 43.4(7.1)[0.1]
dependents 5 26.1(19.4)[0.4]  48.6(9.1)[0.3] 16.9(25.3)[0.2]  12.0(37.0) [0.1]

education up to secondary 7.4 (1.0) [32.4] 12.3 (2.0) [14.1] 6.5 (1.1) [19.0] 2.7 (2.1) [4.6]

education post-secondary 2.9 (2.0)[1.5] 3.0 (2.6) [0.6] 3.1(2.4)[0.9] 3.6 (1.9)[1.9]

education tertiary education 17.2(1.3)[13.4]  26.3(1.9)[3.9] 15.8 (1.4) [8.6] 27.7(2.4) [3.0]

sex male 1.0 (0.6) [22.7] 0.6 (1.0) [9.0] 1.1(0.7) [13.7] 2.4 (1.1) [4.3]
sex female -0.8(0.6)[25.2]  -0.2(1.0) [10.0]  -0.9(0.7) [15.2] -1.8 (1.0) [5.3]

Bootstrapped standard errors are provided in the parenthesis. Number of observations are shown in thousands in brackets.

Lithuania. The unemployed, for example, have a stratification value of -9.9,
meaning that some unemployed are relatively well off, while others are not.
This could reflect that some of the unemployed are still getting unemployment
transfers, can take on part-time work, or are simply living in a high-income
household, while others do not. Similar tendencies also exist in the agricultural
sector, with some being much better off than others.

Stratification between groups has been increasing, especially since 2010 (see Ta-
ble [.§). This is particularly apparent when considering activity status: the strati-
fication coefficient of those employed rose from 17.8% in 2010 to 32.6% in 2015.
However, this could be largely attributed to a market correction, as the stratification
coefficient was around 28.7% before the crisis.
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Table 1.8: Stratfication of subgroup incomes in Lithuania

Grouping Subgroup 2006 2010 2015
activity status employed 28.7(1.6) [6.2] 17.8 (1.9) [5.4] 32.6 (2.0) [5.2]
activity status unemployed 6.5 (4.7)[0.4] 4.0 (4.3)[1.1] -10.0 (5.8) [0.6]
activity status retired 15.6 (2.2) [2.0] 21.0(1.9)[2.3] 11.7 (3.0) [2.0]
activity status study 0.2 (1.8) [1.1] -4.5(1.9)[1.1] 1.3 (2.3) [0.7]
activity status other 0.5(24)[L.1] 9.1 (2.2) [1.0] -3.8(3.3)[1.0]

nr working 0 44.3 (3.8) [2.1] 22.7(2.5)[3.1] 25.3 (6.6) [2.4]
nr working 1 0.9 (1.8) [3.0] -0.4 (2.1)[3.4] -0.4(2.2)[3.1]
nr working 2 31.3(2.1)[4.7] 26.3 (2.6) [3.6] 34.8 (2.6) [3.3]
nr working 3 34.0 (5.7) [0.8] 33.1(5.5) [0.7] 42.8 (3.7) [0.6]
nr working 4 27.4(13.8)[0.2] 36.6(10.4) [0.2] 46.2 (9.1)[0.2]
main income employment 35.0(2.4)[7.5] 17.1 (2.4) [6.7] 33.7(2.4)[6.1]
main income self-employment -3.3 (3.0) [0.6] -16.9 (5.2) [0.4] 14.8 (8.2) [0.7]
main income other 23.3 (4.3) [2.8] 20.9 (2.5) [3.9] 18.4 (4.7) [2.8]
occupation basic level 5.2(3.1) [1.6] 11.4 (2.1) [1.5] 2.0(3.4)[1.4]

occupation mid level 9.0 (1.4)[5.1] 8.3 (1.7) [4.8] 2.5(1.8) [4.1]

occupation technicians , associates 13.9(2.8) [0.7] 11.1 (3.7) [0.7] 13.9 (2.8) [0.6]

occupation professionals 22.1(2.7)[1.5] 22.0(2.6)[1.9] 22.3(2.2)[1.9]

occupation managers 19.8 (3.4) [0.7] 14.7 (3.4) [0.7] 17.2 (4.3) [0.6]

sector agriculture -15.7 (4.3) [0.5] -10.7 (5.1) [0.4] -19.7 (3.7) [0.3]
sector industry 53 (2.1)[1.1] 0.9 (2.7) [0.9] 3.7 (2.5)[0.8]
sector IT, finance, RE , admin 17.0 (6.5) [0.2] 8.6 (4.4)[0.5] 6.8 (3.9) [0.6]
sector public admin, education , health 10.2 (2.2) [1.4] 13.0 (2.5)[1.3] 9.8 (2.4)[1.1]
sector other services 3.1(1.9)[2.2] -0.8 (1.9)[1.8] 0.2 (2.1) [1.8]
age bracket under 19 -0.3 (2.1)[0.6] 0.3 (2.8) [0.6] 1.0 (3.0) [0.4]
age bracket 19-29 1.9 (2.2)[2.2] -2.5(2.1)[2.0] -0.6 (2.6) [1.7]
age bracket 30 - 64 5.3 (1.3) [6.4] -6.8 (1.3) [6.4] 2.7 (1.6) [5.7]
age bracket 65+ 7.9 (2.5)[1.8] 19.3 (1.9) [2.0] 7.9 (2.6) [1.9]
dependents 0 -4.1 (1.7)[5.3] 3.5(1.7) [4.9] -4.5(2.0)[4.8]
dependents 1 7.2(2.1)[2.9] 2.1(2.3)[2.8] 12.5(2.9) [2.1]
dependents 2 8.4 (2.7) [2.0] -3.1(2.6) [2.3] 1.2 (2.8) [2.0]
dependents 3 3.1(7.0) [0.5] -9.6 (5.4)[0.7] -2.5(7.0) [0.5]
dependents 4 28.9(10.5) [0.1] 5.6 (17.7) [0.2] 43.4(7.1)[0.1]
dependents 5 48.1 (18.4)[0.1] 38.2(25.9)[0.1] 12.0(37.0)[0.1]

education up to secondary 6.2 (1.6) [5.8] 10.6 (1.5) [6.0] 2.7 (2.1) [4.6]

education post-secondary 8.0 (1.5)[2.4] 3.8 (1.7) [2.1] 3.6 (1.9)[1.9]

education tertiary education 29.6 (2.5)[2.5] 22.8(2.7)[2.9] 27.7(2.4)[3.0]
sex male 4.1 (1.0) [4.9] 0.0 (0.8) [4.9] 2.4 (1.1)[4.3]
sex female -3.0(0.8) [6.0] 0.3 (0.7) [6.1] -1.8(1.0) [5.3]

Bootstrapped standard errors are in the parenthesis. Number of observations in thousands in brackets.
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Subgroup decomposition
We have analysed between- and within-subgroup inequality and stratification sepa-
rately. Now, we will identify how much each of the terms contributes to the Gini of
disposable income in Lithuania and compare this to the EU, new and old EU states.
To do this, we will use the methodology provided by Yitzhaki and Lerman (1991]),
outlined in Appendix [1].

The subgroup decomposition results are presented in Table [I.9. The Gini coef-
ficient is decomposed into within, between, and stratification component for each of
the 9 groupings considered before. The following conclusions can be drawn:

Table 1.9: Decomposition of the Gini coefficient in 2015

Grouping Decomposition EU new EU states old EU states LT

1) (2 (3) “) () (6)
activity status between 3.3(0.2) [47.5] 3.8(0.3)[18.7] 3.1(0.2) [28.8] 7.0 (0.5)[9.5]
activity status stratification -1.7(0.1)[47.5] -1.9(0.2) [18.7] -1.6 (0.1) [28.8] -3.5(0.3) [9.5]
activity status within 29.2(0.3) [47.5] 29.3(0.5)[18.7] 29.2(0.3) [28.8] 33.4(0.7)[9.5]
nr working between 3.5(0.2) [47.9] 3.5(0.3)[19.0] 3.5(0.2) [28.9] 10.1 (0.7) [9.6]
nr working stratification -1.8(0.1)[47.9]  -1.7(0.2) [19.0] -1.8(0.1) [28.9] -5.0 (0.4) [9.6]
nr working within 29.1(0.3)[47.9] 29.3(0.5)[19.0] 29.0(0.3) [28.9] 31.9(0.8) [9.6]
main income between 1.1 (0.1) [47.9] 2.9(0.3)[19.0] 0.8 (0.1) [28.9] 8.4 (0.7) [9.6]
main income stratification -0.5(0.1) [47.9] -1.4(0.2) [19.0] -0.4 (0.1) [28.9] -4.1(0.4) [9.6]
main income within 30.2(0.3)[47.9] 29.6(0.5)[19.0] 30.2(0.3)[28.9] 32.6 (0.7) [9.6]
occupation between 4.6 (0.2) [41.1] 5.3(0.4)[16.2] 4.5(0.3) [24.9] 5.5(0.7) [8.6]
occupation stratification -2.4(0.1) [41.1] -2.6(0.2) [16.2] -2.4(0.2) [24.9] -2.8(0.4) [8.6]
occupation within 28.0 (0.3) [41.1] 27.5(0.5)[16.2] 28.0(0.3) [24.9] 34.1(0.7) [8.6]
sector between 1.9 (0.2) [21.2] 4.2 (0.5) [8.5] 1.5(0.2) [12.7] 1.2 (0.5) [4.5]
sector stratification -1.0 (0.1) [21.2] -2.1(0.3) [8.5] -0.7 (0.1) [12.7] -0.5(0.3) [4.5]
sector within 27.9(0.4) [21.2] 27.7(0.7) [8.5] 27.8(0.4)[12.7] 32.4(0.9) [4.5]
age bracket between 0.4 (0.1) [47.9] 0.3 (0.1) [19.0] 0.4 (0.1) [28.9] 1.4 (0.2) [9.6]
age bracket stratification -0.1(0.1)[47.9]  -0.1(0.1)[19.0] -0.2 (0.1) [28.9] -0.5(0.1) [9.6]
age bracket within 30.6 (0.3)[47.9] 30.8(0.5)[19.0] 30.5(0.3)[28.9] 36.1(0.8) [9.6]
dependents between 0.8 (0.1) [47.9] 1.6 (0.3) [19.0] 0.7 (0.1) [28.9] 1.1 (0.4) [9.6]
dependents stratification -0.4(0.1)[47.9]  -0.7(0.1) [19.0] -0.3(0.1) [28.9] -0.4 (0.2) [9.6]
dependents within 30.4 (0.3)[47.9] 30.2(0.5)[19.0] 30.4(0.3)[28.9] 36.3 (0.8) [9.6]
education between 3.4(0.2)[47.2] 4.6 (0.3)[18.7] 3.2(0.2) [28.5] 5.9 (0.6) [9.5]
education stratification -1.8(0.1) [47.2] -2.3(0.2)[18.7] -1.7 (0.1) [28.5] -3.1(0.4) [9.5]
education within 29.2(0.3)[47.2] 28.9(0.5)[18.7] 29.2(0.3) [28.5] 34.2(0.7)[9.5]
sex between 0.0 (0.1) [47.9] 0.1 (0.1)[19.0] 0.0 (0.1) [28.9] 0.2 (0.1) [9.6]
sex stratification 0.0 (0.0) [47.9] 0.0 (0.0) [19.0] 0.0 (0.0) [28.9] -0.1 (0.0) [9.6]
sex within 30.8(0.3)[47.9] 31.0(0.5)[19.0] 30.7(0.3)[28.9] 36.9 (0.8) [9.6]

The first figure in columns (3-6) represents the contribution to Gini coefficient of equivalised household disposable income.
Bootstrapped standard errors are provided in the parenthesis. Number of observations are shown in thousands in brackets.

* The majority of inequality decomposes into within-groups rather than between-
groups in Lithuania. The largest between-contribution is observed between dif-
ferent households which have a different number of people working (nr work-
ing, 10 Gini points), but even here the within-contribution is 3 times higher.
This finding is not surprising, as inequality within subgroups is often found to
matter more (see Elbers et al. 2008), suggesting that the majority of variation
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in income is between households of similar observable characteristics. Income
inequality within groups is also more important for the EU. Additionally, sev-
eral household characteristics seem to not contribute to inequality significantly
in Lithuania, for example, sex.

» Except for education, labour market characteristics of the household are more
important in explaining inequality than demographics. For example, the dif-
ferent number of people working, the main source of income of the house-
hold, and the occupation individually explain 5-10 Gini points. The between-
contribution, when grouping people according to activity status is 7 Gini points.
This means that if all household members were employed and would earn em-
ployment income, the Gini coefficient would fall by 7 points and become simi-
lar to the EU Gini coefficient. This between-contribution in Lithuania is about
2 times higher than the EU between-contribution, indicating that employment
is much more important in terms of income in Lithuania than in the EU. Low
redistribution (low taxes and transfers) in Lithuania could explain why it is very
costly to not participate in the labour market (IMF 2016; Lazutka 2017). Fur-
thermore, the number of those employed within a household matter in Lithua-
nia. Demographic characteristics (age, number of dependents, sex) determine
a relatively lower share (0.2-1.4 of Gini).

The within, between and stratification decomposition is decomposed further to
reveal the importance of the employed to income inequality each year from 2005 to
2015. Specifically, the within-contribution of activity status is decomposed to the
within contribution of the employed, unemployed, and non-participants. This de-
composition, along with the between and stratification contributions, is shown in Ta-
ble for Lithuania. The rise in disposable income household inequality in Lithua-
nia since 2011 can be primarily explained by a rise in income inequality among those
who are employed. This is partly determined by the fact that a larger share of the
population has become employed since the crisis (51% in 2011 and 55% in 2015), the
employed are taking a larger share of income (from 62% to 68%) and are themselves
more unequally distributed (the within-Gini rose from 29 to 33). To a lesser extent,
inequality is also rising due to greater between-subgroup inequality and stratifica-
tion, especially stratification of the employed vis-a-vis other groups. This is because
average wages rose faster than non-labour income during this period.
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Table 1.10: Decomposition of the first differences of the Gini coefficient of equiv-
alised disposable income in Lithuania in 2015

year employed unemployed other between stratification sum
2005 -0.80 -0.30 -0.20  -0.30 0.00 -1.60
2006 -0.20 -0.50 -0.40 0.20 -0.10 -1.00
2007 0.70 0.00 0.40 -0.50 0.20 0.80
2008 0.40 0.30 0.70 -0.20 0.20 1.40
2009 0.20 0.70 0.00 0.00 0.00 0.90
2010 -4.10 0.60 -0.40 0.00 0.20 -3.70
2011 -0.50 -0.70 -0.20 0.60 -0.40 -1.20
2012 2.30 -0.10 0.60 -0.10 -0.10 2.60
2013 0.40 -0.20 0.00 0.20 0.00 0.40
2014 2.80 0.10 -0.20 0.50 -0.30 2.90
2015 -1.00 0.10 -0.30 0.40 -0.20 -1.00

The sum indicates the first differences of the Gini coefficient, while other columns show the
contribution. In 2014, the Gini rose by 2.9 Gini points and 2.8 Gini points are explained
by the change in the contribution of the employed.

1.4. Structure of income inequality by income factors

We estimate the structure of income inequality by decomposing household disposable
income inequality by factors. Knowing which factors contribute to income inequality
help explain why income inequality in Lithuania is high. The four components of
disposable income are labour income, capital income, transfers, and taxes (including
social transfers). These are further broken down by more granular income factors.
We use the Lerman and Yitzhaki (1985a) method to decompose the Gini
coefficient. It allows decomposing G into income factors Zszl fk, where k
represents labour, capital, transfers and taxes. We further decompose fk into
(Ry;/100)(Gy / 100)Sy.. Here Ry, is the estimate of Gini correlation between house-
hold disposable income and factor k. The quantity }A?Lk ranges between -100 and 100.
The value ﬁk = 100 refers to high positive correlation. This means that households
with a lot of factor k also have a lot of total disposable income, while households
with little factor k£ have small disposable income. If ék is close to -100, it means that
households with little disposable income tend to have larger factor k£ income. Next,
Gr represents the Gini index of factor k£ and is approaching 100 if inequality of k& is
high. Finally, component §k is the share of factor k£ of the household disposable in-
come, meaning that factors which constitute a larger share of income matter more for
inequality. More details on this method are provided in Appendix [J. We provide the
estimates for Lithuania and the EU. Unfortunately, 4 countries, including Germany,
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did not provide all the necessary income factors, meaning that the data sample for the
EU differs from the previous analysis.

Table reveals the results for the decomposition of disposable income into fk
for Lithuania and the EU by factors and the further decomposition into ]/%kékgk is
available in Table [1.12.

Table 1.11: Factor decomposition of the Gini coefficient in 2015 by labour, capital,
transfers, taxes and their subfactors

Variable EU new EU states  old EU states LT
Gini 30.86(0.30)  30.55(0.44) 30.88 (0.38)  36.96 (0.76)
Labour 4391 (0.63)  42.51(0.78) 44.25(0.8) 53.63 (1.28)
employment 30.95(0.52)  33.90(0.78) 30.06 (0.65)  34.48 (1.18)
employer’s social insurance contribution 7.52(0.17) 5.47 (0.16) 8.03 (0.20) 9.67 (0.38)
self-employment 5.27 (0.36) 3.06 (0.33) 5.97 (0.45) 9.29 (0.86)
company car 0.16 (0.02) 0.09 (0.01) 0.18 (0.03) 0.19 (0.05)
income received by people aged under 16 0.00 (0.00) -0.01 (0.01) 0.01 (0.01) 0.00 (0.00)
Capital 2.76 (0.26) 0.96 (0.13) 3.29 (0.34) 1.32(0.29)
interests, dividends, etc. 1.63 (0.23) 0.48 (0.09) 1.96 (0.29) 1.11 (0.28)
rental income 1.13 (0.09) 0.49 (0.08) 1.32(0.11) 0.20 (0.05)
Transfers 4.66 (0.27) 2.56 (0.30) 5.24 (0.34) -0.25 (0.30)
old-age benefits 5.07 (0.26) 3.28(0.28) 5.62(0.33) -0.44 (0.25)
unemployment 0.19 (0.07) 0.02 (0.03) 0.20 (0.09) 0.04 (0.06)
survivor benefits 0.28 (0.06) -0.04 (0.07) 0.37 (0.07) -0.12 (0.03)
sickness benefits 0.06 (0.01) 0.10 (0.02) 0.05 (0.02) 0.47 (0.05)
education-related allowances -0.04 (0.01) -0.01 (0.02) -0.05 (0.01) 0.00 (0.01)
family/children related allowances -0.37 (0.04) -0.18 (0.07) -0.43 (0.05) 0.41 (0.15)
disability benefits -0.11 (0.03) -0.26 (0.07) -0.06 (0.04) 0.03 (0.11)
social exclusion -0.28 (0.02) -0.18 (0.02) -0.32(0.03)  -0.41(0.05)
housing allowances -0.23 (0.02) -0.05 (0.01) -0.3 (0.02) -0.03 (0.00)
regular inter-household cash transfers received 0.00 (0.06) 0.02 (0.04) -0.01 (0.08) -0.12 (0.05)
regular inter-household cash transfers paid -0.14 (0.03) -0.20 (0.08) -0.12 (0.02) -0.09 (0.04)
individual private pension 0.24 (0.04) 0.06 (0.01) 0.29 (0.05) 0.02 (0.01)
Taxes -20.46 (0.31)  -15.49(0.32) -21.89(0.39) -17.74(0.67)
tax on income and social insurance contributions -12.79 (0.20)  -9.98 (0.25) -13.69 (0.24)  -8.03 (0.30)
employer’s social insurance contribution -7.52(0.17) -5.47 (0.16) -8.03 (0.20) -9.67 (0.38)
regular taxes on wealth -0.15 (0.01) -0.04 (0.01) -0.17 (0.02) -0.04 (0.01)

Bootstraped standard errors are provided in the parentheses.

» Labour income contributes most to income inequality in Lithuania. It con-
tributes 53.63 Gini points to total inequality. Labour income contributes most
to income inequality on the EU level as well, yet about 9.72 Gini points less
than in Lithuania. The labour component is especially large as it includes an
employer’s social insurance contributions. Capital contributes only 1.32 and
transfers and taxes reduce income inequality by 0.25 and 17.74 points respec-
tively.

* All labour sub-factors contributions are larger in Lithuania than in new and old
EU states. The largest sub-factor contribution is employee income in Lithuania
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(34.48 Gini points). The contribution is about 0.58 Gini points higher than in
the new EU states and 4.42 higher than in the old EU states. Self-employed
contribute less to inequality in Lithuania (9.29 Gini points). However, this is
by 6.23 Gini points more than in new EU states and by 3.32 Gini points more
than in the old EU states.

Labour income has a greater contribution in Lithuania than in the EU largely
because this income is more correlated with disposable income in Lithuania. In
other words, those who get a lot of labour income tend to be the richest house-
holds in terms of disposable income also. This is seen from ﬁ, the value of
which is equal to 90.61 in Lithuania, while it is under 79.58 in new EU states
and 74.38 in old EU states. This is especially true for the self-employed: Ris
equal to 70.11 and this is 25.46 points more compared to the EU. High R means
that self-employment income is especially important for self-employed house-
holds. This may give rise to concern, as such income is generally less stable
than employment income. In contrast, for the labour income, G in Lithuania is
similar to G observed in other EU countries while S is only slightly larger.

Taxes (and social contributions) negatively contribute to income inequality in
Lithuania. Specifically, taxes reduce income inequality by 17.74 Gini points.
This reduction is a couple of percentage points less than the EU and the old EU
states in particular. The biggest difference is a lower S, which means that taxes
constitute a smaller share of disposable income in Lithuanian than in the EU.

Transfers seem to not contribute to income inequality in Lithuania. Specifi-
cally, transfers contribute -0.25 Gini points. At first this may seem surprising,
as transfers are known to be of much greater effect in reducing income inequal-
ity (see, eg., Joumard et al. (2013)). However, it would be more correct to say
that transfers do not contribute to inequality - i.e. they are not a part of the
structure of inequality, instead of saying that transfers do not affect inequality.
On the contrary, transfers can have a large effect. Upon closer inspection, we
see the low contribution is due to a low R which equals —1.84 for Lithuania.
Upon multiplying R by Gand S , the inequality contribution is close to zero.
Therefore, the larger the S going to transfers, the lower the inequality. Since
transfers do not contribute to inequality and taxes reduce inequality, their rela-
tive effect on inequality is not comparable using this method. This leads us to
Section [L.5 which discusses their relative effects.
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Table 1.12: Factor decomposition of the of Gini of disposable income in 2015

Variable Contribution EU new EU states old EU states LT
Labour 43.91 (0.63) 42.51(0.78) 44.25 (0.8) 53.63 (1.28)
Labour 75.55 (0.59) 79.58 (0.63) 74.38 (0.75)  90.61 (0.48)
Labour 52.7 (0.35) 49.26 (0.53) 53.66 (0.43)  52.22(0.91)
Labour 110.28 (0.67) 108.47 (0.74) 110.87 (0.86) 113.35(1.13)
employee 30.95 (0.52) 33.9 (0.78) 30.06 (0.65)  34.48 (1.18)
employee 70.43 (0.66) 75.68 (0.8) 68.87 (0.84)  81.44 (1.13)
employee 56.49 (0.37) 53.9 (0.59) 57.37 (0.46)  55.16 (0.93)
employee 77.8 (0.6) 83.12 (0.82) 76.07 (0.73)  76.77 (1.24)

self-employment
self-employment
self-employment
self-employment

527(0.36)  3.06(0.33)  5.97(0.45)  9.29 (0.86)
44.65(1.84)  30.06(2.51)  48.5(2.14)  70.11 (2.44)
92.06 (0.41)  89.43(0.39)  92.73(0.51)  91.13 (0.58)
12.82(0.43)  11.39(0.46)  13.28(0.54)  14.53 (1.01)

NOAFTHLATHNATHNNATINnQAINYnAT S

Capital 276 (0.26)  0.96(0.13)  3.29(0.34)  1.32(0.29)

Capital 67.94 (2.14) 6824 (3.15)  67.87(2.33)  76.41 (5.08)
Capital 92.89 (0.33)  98.06(0.14)  90.92 (0.44)  98.13 (0.29)
Capital 437(0.28)  1.44(0.13)  532(0.36)  1.75(0.31)

Transfer 4.66 (0.27) 2.56 (0.3) 524(0.34)  -0.25(0.3)

Transfer 2122(1.07)  1335(1.45) 22.98(1.28) -1.84(2.23)
Transfer 66.88 (0.35)  64.69 (0.74)  67.27 (0.41)  57.26 (0.86)
Transfer 32.84 (04)  29.65(0.52)  33.87(0.5)  23.47 (0.66)
Tax 2046 (0.31)  -15.49(0.32) -21.89 (0.39) -17.74 (0.67)
Tax 80.78 (0.47)  78.28(0.65)  81.43(0.56) 81.03 (1.14)
Tax 53.35(0.37)  50.02(0.56)  53.7(0.45)  56.75 (0.94)
Tax 4749 (0.35)  -39.56(0.3)  -50.07 (0.42) -38.57 (0.71)

G is decomposed into income factors Zé:l T}, where k represents labour, capital, transfers and taxes.
We further decompose T}, into (R/100)(Gy/100)Sy. Here Ry, is the Gini correlation between house-
hold disposable income and factor & that ranges between -100 and 100. The component G, represents
the Gini index of factor k& and Sy is the share of factor & of the household disposable income. Boot-
strapped standard errors are provided in the parentheses.

1.5.Marginal and redistribute effect of taxes and transfers on income inequality in
Lithuania

In this section, we answer how much do transfers and taxes affect income inequal-
ity. We do so first by calculating the marginal effects: how does inequality respond
to a percent change in an increase in taxes or transfers. Second, we estimate the re-
distributive effect of taxes and public transfers. Specifically, we analyse two ways
in which taxes and public transfers can affect income inequality: by increasing their
progressivity and their rate.

We use the Lerman and Yitzhaki ([1985a) decomposition to shed light on the
marginal contribution of each income factor to the Gini coefficient. We calculate the
amount by which the Gini changes if we raise the factor contribution by a small value
e and hold other income factors constant. This is approximately equal to evaluating
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how many Gini points will the Gini coefficient change if we increase an income factor
by 1%. The formula ([L0) in Appendix [2 quantifies the effects. If all income factors
are raised by the same e;, = e, the Gini would not change, as summarised in the first

row of Table [1.13.

Table 1.13: Marginal decomposition of the Gini coefficient in 2015 by labour, capital,
transfers, taxes and their subfactors

Variable EU new EU states old EU states LT

Gini 0.0000 (0.0000) 0.0000 (0.0000) 0.0000 (0.0000) 0.0000 (0.0000)

Labour 0.0987 (0.0038) 0.0938 (0.0038) 0.1001 (0.0049) 0.1174 (0.0062)
employment 0.0694 (0.0035) 0.0851 (0.0042) 0.0657 (0.0043) 0.0611 (0.0072)
employer’s social insurance contribution 0.0155 (0.0011) 0.0126 (0.0011) 0.0149 (0.0013) 0.0161 (0.0023)
self-employment 0.0131 (0.0025)  -0.0042 (0.0026)  0.0187 (0.0032) 0.0391 (0.005)
company car 0.0008 (0.0001) 0.0005 (0.0001) 0.0008 (0.0002) 0.001 (0.0003)
income received by people aged under 16 -0.0001 (0.0000)  -0.0002 (0.0001)  -0.0001 (0.0001)  0.0000 (0.0000)

Capital 0.0141 (0.0017) 0.0052 (0.0009) 0.0164 (0.0022) 0.0067 (0.0018)
interests, dividends, etc. 0.0087 (0.0015) 0.0028 (0.0006) 0.0102 (0.0019) 0.0063 (0.0018)
rental income 0.0054 (0.0006) 0.0024 (0.0006) 0.0062 (0.0007) 0.0004 (0.0003)

Transfers -0.0547 (0.0022)  -0.0650 (0.0025)  -0.0522 (0.0028)  -0.0892 (0.0029)
old-age benefits -0.0164 (0.002) -0.0311 (0.0022)  -0.0118 (0.0026)  -0.0544 (0.0023)
unemployment -0.0053 (0.0006)  -0.0020 (0.0003)  -0.0069 (0.0008)  -0.0031 (0.0005)
survivor benefits -0.0031 (0.0005)  -0.0053 (0.0006)  -0.0025 (0.0006)  -0.0041 (0.0004)
sickness benefits -0.0003 (0.0001)  -0.0001 (0.0001)  -0.0004 (0.0001)  -0.0007 (0.0003)
education-related allowances -0.0012 (0.0001)  -0.0006 (0.0002)  -0.0014 (0.0002)  -0.0003 (0.0001)
family/children related allowances -0.0114 (0.0005)  -0.0104 (0.0008)  -0.0116 (0.0006)  -0.0054 (0.0011)
disability benefits -0.0072 (0.0004)  -0.0101 (0.0009)  -0.0062 (0.0004)  -0.0112 (0.0014)
social exclusion -0.0047 (0.0003)  -0.0029 (0.0003)  -0.0053 (0.0004)  -0.0066 (0.0008)
housing allowances -0.0042 (0.0002)  -0.0008 (0.0001)  -0.0054 (0.0003)  -0.0004 (0.0001)
regular inter-household cash transfers received -0.0030 (0.0004)  -0.0029 (0.0004)  -0.0030 (0.0006)  -0.0037 (0.0008)
regular inter-household cash transfers paid 0.0010 (0.0003) 0.0007 (0.0008) 0.0011 (0.0003) 0.0007 (0.0004)
individual private pension 0.001 (0.0003) 0.0003 (0.0001) 0.0012 (0.0003) 0.0001 (0.0001)

Taxes -0.0581 (0.0017)  -0.0340 (0.0018)  -0.0643 (0.0021)  -0.0348 (0.0039)
tax on income and social insurance contributions ~ -0.0440 (0.0011)  -0.0224 (0.0015)  -0.0511 (0.0014)  -0.0189 (0.0017)
employer’s social insurance contribution -0.0155(0.0011)  -0.0126 (0.0011)  -0.0149 (0.0013)  -0.0161 (0.0023)
regular taxes on wealth 0.0014 (0.0001) 0.0009 (0.0001) 0.0017 (0.0002) 0.0002 (0.0001)

Bootstraped standard errors are provided in the parentheses.

Table shows the marginal contributions to the Gini for Lithuania and the EU.
Several conclusions can be drawn on taxes and transfers as well as labour and capital

income.

* Transfers and taxes reduce income inequality. Raising transfers by 1% reduces
inequality by 0.0892 Gini points while raising taxes (including social contri-
butions) reduces income inequality by 0.0348 Gini points. Additionally, rais-
ing transfers has a larger effect in Lithuania than in the EU. Increasing old-
age transfers alone would reduce inequality by 0.0544 Gini points—three times
more than in the EU. Other transfers have a much smaller impact individually.
Taxes, however, have less effect in Lithuania than in the EU, especially the
old EU states. Specifically, a 1% rise in income taxes and social contributions
paid by the household reduces inequality by 0.0348 Gini points—about half of
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the impact in the old EU states, which is 0.0643. However, the tax situation in
Lithuania is very similar to that of new EU states.

* Raising labour income would result in higher inequality in Lithuania and the
effect is stronger for Lithuania than for the EU. A 1% increase in labour in-
come means a 0.1147 rise in income inequality in Lithuania. This is almost
0.02 Gini points more than in the EU. The reason why inequality would rise
more in Lithuania than in the EU is self-employment income. A 1% rise in
self-employed income raises income inequality by 0.0391 Gini points in Lithua-
nia as compared to 0.0131 Gini points in the EU. Raising employment income
would raise income inequality by similar amounts in both economies.

The reasons why raising old-age benefits reduces inequality in Lithuania more
than in the EU are most likely related to the design of the pension systems in Lithua-
nia and the EU. First, the social expenditure on pensions in Lithuania is lower than
in the EU (Lis 2018). Because of this, the retired have lower incomes as compared
to the rest of the population and this difference is larger than for the EU (see Ta-
ble [1.3). This means that any transfers to this group will on average reduce inequality
more in Lithuania. Second, the old-age benefits that are handed out in Lithuania de-
pend on previous contributions but are not very elastic to it. This means that the
old-age benefits are relatively equally distributed amongst the retired and perhaps
more so than in other countries. As a consequence, the retired are relatively more
equal amongst themselves (see Table [1.3) as compared to inequality within other ac-
tivity status groups. Therefore, increasing the income share of the pensioners, the
most equal subgroup in society, will reduce overall income inequality also. How-
ever, whether the pensions in other EU countries are more or less elastic to previous
contributions than Lithuania remains to be tested.

Similarly, the reasons why raising tax income would reduce income inequality in
Lithuania less than in the EU is likely related to the design of the respective tax and so-
cial contribution systems. Lithuania’s social contribution constitutes over 3/4 labour
taxes. But they are not progressive. The social contribution rates are flat without a
ceiling and are therefore not redistributive among those who pay the contributions.
Income tax constitutes just a quarter of labour taxes and, apart from a non-taxable
minimum, has been non-progressive in 2005-2015 either. This means that while rais-
ing taxes will bring those with labour income closer to those without labour income,
it will not reduce income inequality amongst those who have labour income.

The reason why raising labour income results in more inequality in Lithuania than
in the EU may also be related to the tax system and tax evasion. In Lithuania, the
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self-employed benefited from a lower taxable base. Additionally, the self-employed
seem to evade taxes more often than employed in Lithuania (Cerniauskas and Jousten
2020). As aresult, there is very little redistribution for the self-employed taking place
in Lithuania. Given that self-employment income is effectively not taxed, it correlates
so well with disposable income and the Gini correlation coefficient R was so high in
Table [[.12|.

Next, we estimate the redistributive effect of taxes and public transfers for the total
population and self-employed separately. We follow Joumard et al. (2013)), which is
based on Kakwani (1977). This method also lets us decompose the redistribution
effect into the progressivity and average rate of taxes or public transfers in Lithuania
and compare these figures with the ones in the EU.

For ¢ denoting taxes or transfers, the redistributive effect is decomposed as fol-
lows (Joumard et al. 2013)):

redistribution; = %progressivityi, (1.2)
where r; represents the percent of taxes or public transfers in income and
progressivity; takes the values from -100 to 100, where -100 indicates regressive
17 and 100 indicates progressive i.

Specifically, we apply the following calculations to get the average rate r; and the
progressivity index. To compute 7, we divide the total taxes paid by the disposable
income of the population and multiply by 100. To compute 74,475 fers, we divide the
public transfers received by the market income after transfers of the population and
multiply by 100. To compute progressivity.., we subtract the concentration coef-
ficient of market income after public transfers from the concentration coefficient of
taxes. To compute the progressivityirqnsfers, We subtract the concentration coef-
ficient of public transfers from the concentration coefficient of market income. The
concentration coefficient is familiar to the Gini index. Like the Gini index, it is com-
puted using (), where y represents the variables tax or transfers. However, taz,
trans fers, and survey weights are sorted according to market income. It is also pos-
sible to sort by disposable income. In that case, the progressivity measures would
be much smaller. However, we prefer sorting by market income, because we see the
Lithuanian and EU system as transferring to and taxing from households primarily
based on their market incomes.

The redistributive effects of taxes with social security contributions are similar to
the redistributive effects of public transfers for Lithuania. The effects on the Gini of
market income, as well as the components of the effects, are available in Table
for Lithuania and the EU in 2015. Both taxes and public transfers have a very simi-
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lar effect on redistributing incomes. Interestingly, taxes excluding employer’s social
insurance contributions contribute much less to income redistribution in Lithuania
and the EU. Since other studies typically disregard employer’s social contributions,
it could explain why they find taxes to be playing a small role in redistribution (see,
e.g., OECD 20114; Causa and Hermansen 2017).

Taxes have a high redistributive effect because of the average tax rate, while pub-
lic transfers have a high effect because of their progressiveness in Lithuania. The
average tax rate constitutes 38.6% of disposable income which is more than double
the public transfer rates (16.7% of market income after transfers). However, taxes are
much less progressive (31.4%) as compared to public transfers (78.7%). This means
that raising tax progressivity will have a higher impact on reducing income inequal-
ity than raising public transfer progressivity, while raising the average public transfer
rate will have a higher effect on income inequality than raising the average tax rate in
Lithuania and, similarly, in the EU.

The redistributive effects of public transfers and taxes are much lower in Lithua-
nia than in the EU. The redistributive impact of taxes in Lithuania is almost two times
smaller than in the EU, while public transfers are about 50% smaller. All the sub-
components are smaller. Tax progressivity and the average rate of public transfers in
particular are lower in Lithuania as compared to the EU.

Table 1.14: Progressivity index for market incomes in 2015

EU new EU states old EU states LT

Redistributive effect of public transfers 19.8 18.5 20.2 13.2
Redistributive effect of taxes 239 16.3 26.8 12.1
Redistributive effect of taxes without ESC! 8.9 7.1 9.6 3.8
Average tax rate 47.8 41.2 50.1 38.6
Average public transfer rate 21.9 21.3 22.1 16.7
Tax progressivity index 50.0 39.6 53.5 31.4
Public transfers progressivity index 90.6 86.9 91.7 78.7

The redistributive effects of public transfers and taxes are calculated by multiplying their pro-
gressivity index with the average rates as in ([.Z). To compute the average tax rate, we divide
the taxes paid by the disposable income of the population. To compute the average public
transfer rate we divide the public transfers received by the market income after public trans-
fers of the population. To compute the progressivity of taxes, we subtract the concentration
coefficient of market income after public transfers from the concentration coefficient of taxes.
To compute the progressivity of public transfers, we subtract the concentration coefficient of
public transfers from the concentration coefficient of market income. Tax progressivity is mea-
sured using the Kakwani index, where 100 is a very progressive Tax system and -100 is a very
regressive tax system. The same is applied to transfers.

LESC - employer’s social insurance contributions.
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The tax system is much less distributive amongst the self-employed in Lithuania.
The redistributive effect of taxes is negative in Lithuania as shown in Table[1.15. This
means that the poorer households pay a larger share of their disposable income in taxes
than the richer households. This is in line with previous findings (Cerniauskas and
Jousten 2020). We additionally see that this is very different when compared to the
EU, wherein taxes do have a positive redistributive effect. Additionally, the average
tax rate of the self-employed for Lithuania is less than a third of the EU and almost
a quarter of the tax rates of the old EU states. Therefore, negative tax progressivity
can explain why the self-employed contribute more to inequality in Lithuania than in
other EU states.

Table 1.15: Progressivity index for market incomes in 2015 for self-employed

EU new EU states old EU states LT

Redistributive effect of transfers 1.3 1.9 1.1 2.0

Redistributive effect of taxes 4.9 1.7 5.6 -1.3
Redistributive effect of taxes without ESC 7.5 4.0 8.1 -0.5
Tax progressivity index 12.4 6.4 12.8 -11.3
Transfers progressivity index 19.1 20.5 17.1 25.8
Average tax rate 39.0 26.1 43.9 11.1
Average transfer rate 7.0 9.2 6.2 7.8

The redistributive effects of public transfers and taxes are calculated by multiplying their pro-
gressivity index with the average rates as in ([.Z). To compute the average tax rate, we divide
the taxes paid by the disposable income of the population. To compute the average public
transfer rate we divide the public transfers received by the market income after public trans-
fers of the population. To compute the progressivity of taxes, we subtract the concentration
coefficient of market income after public transfers from the concentration coefficient of taxes.
To compute the progressivity of public transfers, we subtract the concentration coefficient of
public transfers from the concentration coefficient of market income. Tax progressivity is mea-
sured using the Kakwani index, where 100 is a very progressive Tax system and -100 is a very
regressive tax system. The same is applied to transfers.

TESC - employer’s social insurance contributions.

The results suggest that raising tax progressivity and the average rate of public
transfers should reduce income inequality most. We run a simulation (for the full
population) to observe this. We simulate the effect of increasing the average rate
and changing the progressivity of taxes and public transfers on Lithuania using EU-
SILC data. The effect of changing the progressivity or average rate of tax and public
transfers on the Gini of Lithuania is illustrated in Figure [[.J. We simulate the average
rate of taxes by increasing the taxes for all those who are currently paying taxes.
We do a similar simulation for public transfers. We increase taxes and transfers by
up to 5 percentage points of market income after public transfers. We increase the
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progressivity of taxes by increasing taxes by up to 5 percentage points for the top
quintile of households that are sorted by market incomes and redistributing this gain
to all other quintiles. The redistribution is also progressive. For example, if we were
to increase taxes on the top quintile by 10%, then the 4th quintile will get to pay about
10% fewer taxes, the third will pay 20% less, the second 30% less and the first will pay
40% less. A scalar is added so that the reduction in taxes for the four bottom quintiles
equals the increase in taxes for the top quantile. We increase the progressivity of
public transfers by increasing transfers received by up to 5 percentage points for the
bottom quintile of households that are sorted by market incomes and redistributing the
cost to all other quintiles in a similar manner as for taxes. The simulations confirm
that increasing the average rate of public transfers has a much higher effect on the
Gini than raising taxes by the same amount. Increasing tax progressivity has a larger
effect than increasing public transfer progressivity.

Figure 1.2: Simulating the effect of changes in progressivity and average rate of
tax and public transfers on the Gini coefficient of equivalised disposable income in
Lithuania

Effect on the Gini in 2015
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1.6.Conclusions

We have tackled three questions and each of them is elaborated in this study. We have
also suggested possible improvements for future studies.

First, we have run three statistical tests and found that equivalised income in-
equality in Lithuania is in all cases one of the highest in the EU. Specifically, we
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have tested for accuracy of estimates by estimating their standard errors, the inequal-
ity measure used as well as different equivalence scales. In all cases, equivalised
income inequality in Lithuania is found to be one of the highest across the EU.

Second, we have investigated why equivalised income inequality in Lithuania is
higher compared to the EU by using univariate decomposition techniques. We have
found large inequalities between and within many groups of households in the coun-
try. In all cases, the within-group inequality contributes more to equivalised income
inequality in Lithuania and the EU. It means that this inequality is higher within house-
holds of similar observable characteristics rather than between households of different
characteristics. Inequalities within the unemployed and those working in the agricul-
tural sector are especially prominent. Nevertheless, between-contributions are also
significant for Lithuania, suggesting where policy can look into deeper. The largest
between-group inequalities lie between the employed and the rest of the population.
Moreover, this type of inequality has been rising over time. As the factor decom-
position shows, the large between-group inequality contribution can be explained by
unequal distribution of labour income, especially—self-employment income.

Third, we analysed the extent to which equivalised income inequalities stemming
from the market income are offset by taxes and transfers. Specifically, we analysed
the marginal and redistributive effects of Lithuania’s taxes and transfers and compared
this to the EU. The marginal decomposition of the Gini coefficient of equivalised dis-
posable income by factors confirms that an increase in tax and transfer income reduces
equivalised income inequality while an increase in labour income increases it. The
way that the tax and transfer system is currently designed, the average marginal con-
tribution is more than twice higher for transfers compared to taxes, and that among
the transfers the role of the old-age pensions is the highest. Similarly, the analysis of
the redistributive effect of the taxes and public transfer income also showed that these
two income sources reduce income inequality. However, the redistributive impact of
taxes in Lithuania is almost two times smaller than in the EU, while public transfers
are about 50% smaller. The redistributive effect of taxes for the self-employed is
negative in Lithuania and therefore reinforces income inequality, while taxes reduce
inequality amongst the self-employed in the EU. This means that the current tax sys-
tem and tax evasion/avoidance of higher-income households are likely to be respon-
sible for a larger self-employment income contribution to inequality in Lithuania as
opposed to EU.

We also decomposed the redistributive effect into the progressivity and the aver-
age rate of tax and public transfers effect. We find that the tax progressivity and the
average rate of public transfers in particular are lower in Lithuania as compared to the
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EU. The results suggest that raising tax progressivity and the average rate of public
transfers would reduce equivalised income inequality most.

The estimates of equivalised income inequality may have several drawbacks.
First, there is a large shadow economy in Lithuania, with some estimates exceeding
25% of GDP in 2013 and 2015 (see Schneider 2013; Zukauskas 2016). Even though
survey respondents are informed that their data will not be used for tax purposes,
some of them may still be unwilling to disclose information on their true income re-
ceived. It remains unclear how this affects equivalised income inequality because
it depends on the income distribution within the shadow economy together with the
income distribution of the observed economy. Additionally, this estimate may cause
problems when comparing households across countries, since the size of the shadow
economy is particularly large in Lithuania. Second, as has been already pointed out
various times, EU-SILC undersamples the income of rich individuals in all countries
(especially capital income (Navické and Lazutka 2017))-something that the survey
weights do not correct for. Including the rich will result in higher measures of equiv-
alised income inequality in Lithuania. However, equivalised income inequality will
rise in other EU countries as well. Therefore, the relative position of Lithuania vis-
a-vis other countries may not change so much. Nevertheless, the alternative House-
hold Finance and Consumption Survey (HFCN 2019) could partly correct for both of
these shortcomings, as it has data on consumption, which can be used to estimate the
shadow economy and oversample the wealthy households for Lithuania along with
many other EU countries. Furthermore, greater access to administrative data would
be yet another path to take.

Future studies can also consider using an alternative methodology, for example,
by using multivariate techniques to decompose equivalised income inequality. This
was not the focus of the current study because the results of a multivariate decom-
position depend on all variables by which the Gini is decomposed, and there is no
consensus on which should be included. Furthermore, variables available to some
countries are less available in others in the EU-SILC. Nevertheless, our additional
check using a multivariate decomposition technique as in Social Situation Monitor
(2017) does not contradict the results. Additionally, one may look into income in-
equality between individuals instead of households.
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2.INCOME INEQUALITY AND REDISTRIBUTION IN LITHUANIA:
THE ROLE OF POLICY, LABOUR MARKET, INCOME AND
DEMOGRAPHICS

2.1.Introduction

Economic inequality has been rising since the 1980s in most advanced economies, as
well as in post-Soviet countries and other emerging markets (Anthony B. Atkinson
et al. 2011; OECD R2011b; Nolan et al. 2014; Alvaredo et al. 2018). Concerns about
inequality have surged in the aftermath of the Great Recession, fuelled also by the
rise in economic distress caused by the unequal distribution of gains stemming from
globalization and economic growth. Rising inequalities in market incomes, changes
in taxes and benefits, changes in the structure of the labour market (e.g. increasing fe-
male labour market participation or occupational structure dynamics), and changes in
demographics (e.g. expansion of post-secondary education, spread of non-traditional
family structures) are highlighted among the main determinants of the increase in
income inequality in most OECD countries since the 1980s (e.g. Daly and Valletta
2006; OECD 2011b; Smeeding et al. 2011)).

The role of tax-benefits systems in tackling inequality increases has been exten-
sively studied, as disposable income is a product of both market incomes and tax-
benefit rules. Much less research has examined why redistribution did not manage to
tame the increase in inequality. The evidence is at odds with conclusions reached by
the majority of studies that tax-benefit systems have become more redistributive since
the 1980s (e.g. Immervoll and Richardson 2011f). This is due to a methodological lim-
itation that did not control for interactions between market incomes and tax-benefit
rules. Failing to control for changes in market income distributions may lead one to
wrongly conclude that redistribution has increased, when in fact the effect has been
driven by increasing market income inequality; any progressive system will show an
increase in redistribution with increasing inequalities in market incomes. The liter-
ature shows that inequality in market income grew twice as much as redistribution.
This implies that the redistributive effect has weakened over time in most countries,
which is consistent with redistributive policies’ failure to tackle inequality increases
(Immervoll and Richardson 2011; Alvaredo et al. 2018).

This question becomes even more important for countries where the increase in
inequality was striking, especially in the recovery period following the Great Reces-
sion. The post-Soviet countries stand out in the European context with respect to
their dramatic changes in the distribution of disposable income over time. Despite
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this, they have received little attention in the inequality literature. We contribute to
this literature with a systematic analysis that seeks to understand the trends in in-
come inequality and the redistributive effects of the tax-benefit system in Lithuania
by disentangling the role played by changes in policy design from changes in market
income distributions (and their driving forces: labour market structure, returns, and
demographics).

Since regaining independence from the Soviet Union in 1990, Lithuania has im-
plemented numerous liberal reforms, which allowed the country to move rapidly
from a centrally planned to a market economy. After joining the European Union
(EU) along with the other Baltic states in 2004, Lithuania enjoyed high growth rates
and economic convergence towards EU-15. The period of rapid economic expan-
sion came to a halt in 2008, when the country was hit by a deep recession due to
the Global Financial Crisis and the real GDP plummeted by almost 15% in 2009 as
compared to 2008. A rapid recovery followed, with a GDP growth of 6% in 2011.
Since then, the growth has stabilized but income inequality has shot up as well, de-
spite numerous changes in the tax and benefit system. According to Eurostat, the Gini
index of household equivalized disposable income in Lithuania grew by 5 points over
the period 2011-2015, the highest growth rate of income inequality observed in the
European Union (EU) (which saw an average increase in the Gini index of only 0.2
points over the same period). As aresult, as measured by the Gini index, Lithuanian
income distribution was the second most unequal in the EU in 2015. While unequal
economic growth could explain this rising inequality, there are also other possible ex-
planations. The Lithuanian economy was affected by important secular demographic
changes, namely, negative net migration, ageing, and declining marriage rates. The
goal of this chapter is to quantify what factors drove large changes in Lithuanian in-
come distributions over the period 2007-2015, which is a central issue for economic
research and policy analysis.

In order to answer this question, we apply the latest methodological advance-
ments in inequality decomposition techniques, which rely on counterfactual scenar-
ios to isolate the impact of relevant factors. We build on the approach developed in
Bourguignon et al. (2008) and Sologon et al. (2020), and adapt it to study changes in
income distributions over time instead of differences in income distributions across
countries at one given moment.? Traditional approaches compute one particular in-

1. Eurostat reports the Gini index based on the year the survey was conducted. By contrast, survey
respondents are asked to provide their previous calendar year’s income. Throughout the text, we report
statistics of the income year, not the survey year.

2. Sologon et al. (2019) use the same approach to study changes in the income distribution in Por-
tugal between 2007 and 2013, accounting for the distributional effects of the 2007-2008 crisis and the
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equality summary index over time, and then decompose it into the contribution of
specific characteristics, such as age, gender, labour market status or the source of
income (see Reynolds and Smolensky ([1977), A. Shorrocks (1980), A. Shorrocks
(1982), Anthony F Shorrocks ([1984) and Lerman and Yitzhaki (1985b)). Rather than
looking at summary measures, the main object of our analysis are changes in the
whole income distribution. Our method integrates micro-econometric and microsim-
ulation approaches into a flexible parametric household income-generation process
based on a system of equations for multiple income sources for the household and the
European tax-benefit micro-simulation engine EUROMOD (Sutherland and Figari
2013). Such an infrastructure permits an accurate representation of the relationship
between household characteristics, market incomes (from labour and capital), and
tax-benefit rules. This is used to generate counterfactual distributions of household
disposable incomes obtained via transformations of the income generation process,
by “swapping” the characteristics between different periods along four dimensions:
(i) labour market structure (e.g. employment, occupation, industry, sector), (ii) re-
turns structure (e.g. labour income, capital incomes), (iii) demographic composition
of the population, and (iv) tax-benefit rules. The comparison of these counterfactual
distributions allows us to quantify the contribution of each factor to the changes in
the income distribution observed over time.

By applying this approach, we provide a more detailed decomposition than ex-
isting studies that seek to unpack the drivers of inequality changes. Most research
on the topic follows the approach proposed by Bargain and Callan (2010) and Bar-
gain (2012), which uses two “swaps”: market incomes and tax-benefit rules. For
Lithuania, Navické (2020), besides the policy and income effect, also added the de-
mographic effect via re-weighting following DiNardo et al. (1996) to decompose the
changes in the Gini index. The findings suggest that while the income effect dom-
inated the increase in the Gini index, the rising income inequality was partly offset
by the policy effects. Across the EU, Paulus and Tasseva (2020) identified the di-
rect effect of policy changes, as well as the effect of automatic stabilizers and of
changes in market incomes and demographics. For Australia, Li et al. (2020) iden-
tifies the policy, demographic, and market income effect, with the extension that the
income effect captures both a semi-parametric re-weighting of the industrial and oc-
cupational distribution, besides the income adjustment, similar to the semi-parametric
approach in Biewen and Juhasz (2012b). Tasseva (2020) decomposes disposable in-
come changes in the United Kingdom, focusing on the role of education on income
inequality. Specifically, the study used policy swaps to identify the tax and benefit

aftermath policies.
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effect, re-weighting techniques to identify the compostion effect of education, and
parametric techniques to identify the effect of returns to education, while other mar-
ket income components were allocated to the residual. We, however, engage in a
higher level of disaggregation by breaking up market income into institutional struc-
tures in terms of employment rates, the number of people with income sources, the
distribution of income sources, the distribution of the returns, and the demographics
using both parametric and semi-parametric techniques. B we clearly need to trade off
parsimony and complexity. Given the novelty of the work, the computational time,
and the limit of how much we can disaggregate, we tried to ‘optimize’ the balance
between model complexity and degree of disaggregation. Future work will assess
the sensitivity to different degrees of disaggregation. We have more disaggregation
than Bargain and Callan (2010) and Bargain (2012), as we wanted to decompose the
drivers of market incomes. The model is constructed on the basis of the European
Union Statistics on Income and Living Conditions (EU-SILC) survey, a household
survey that is available in a harmonised form for all European Union (EU) countries.

The next section presents the evolution of income inequality and of the economic
climate in Lithuania. This is followed by section .3 which discusses the income
generation model used to characterize and simulate the distribution of household dis-
posable income, the decomposition methodology, and the data. Section R.4 discribes
the changes in the income distribution and redistribution between 2007 and 2015
in Lithuania. In section R.§ we present the results of the decomposition analysis in
Lithuania between 2007 and 2015, followed by a concluding section that discusses
several policy implications.

2.2.Evolution of income inequality in Lithuania

Lithuania displayed one of the highest levels of income inequality across the European
Union (EU) in 2015. According to the European Union Statistics on Income and
Living Conditions (EU-SILC), the most reliable data on income inequality currently
available, the Gini index of household equivalized disposable income was 37 Gini
points in Lithuania in 2015 (see Figure R.1). This made Lithuania the second most
unequal country in the EU, ranking 6.2 Gini points higher than the EU average and
a staggering 12.7 Gini points higher than Slovakia, a country with the most equal
income distribution in the European Union and another country formerly behind the
Iron Curtain.

3. We could potentially break it up even further, namely, in terms of individual markets; for exam-
ple, we could swap different industries, swap different parts of the tax-benefit system, swap taxes and
benefits separately.
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Figure 2.1: Gini index, European Union,  Figure 2.2: Gini index, Lithuania, 2007-
2015 2015

Gini coeflicient
o = 8 )
———————

S S—
 ——
e ——
O —
4% I — |
i ——
———
Gini points
& B & 8 M &

e ey ey
ﬁsﬁgiéa&-& \.%zfé E A SN

= & &
S N &7 5 = 2007 2008 2008 2010 2011 2012 2013 2014 5
B o Year

Source: Eurostat. Note: Gini index refers to equivalized disposable income.

Income inequality in Lithuania has been on the rise over the past two decades.
Figure 2.2 portrays the dynamics of the Gini coefficient for Lithuania, Slovakia, and
the European Union as a reference from 2007 to 2015. In Lithuania, the rise in in-
come inequality (as measured by the Gini index) has not been monotonic, displayinga
strong procyclicality. It fell during the crisis and then grew rapidly during the post-
crisis expansion. Moreover, it appears to be significantly more volatile than the Gini
coefficient in Slovakia. Overall, income inequality in Lithuania has consistently ex-
ceeded income inequality in Slovakia and the EU in general. In what follows, we
discuss potential drivers of changes in the Lithuanian income distribution: demo-
graphics, structural and cyclical changes in the economy, and changes in the tax and
benefits system.

Demographics

The demographic situation of Lithuania has been affected by three important trends
over this period: negative net migration, ageing, and changing household composi-
tion. Outmigration, which accelerated significantly after Lithuania’s accession to the
EU, had a sizeable negative effect on the total size of the population. Specifically,
the population of Lithuania decreased by 18% from 2004 to 2016, most of which
was due to the negative net migration over the period. This trend has also affected
the composition of the population: according to Statistics Lithuania, young work-
ers (those between 15 and 34) are significantly more likely to migrate, causing an
increase in the share of elderly in Lithuania. In addition, and similarly to most of Eu-
rope, life expectancy has been on the rise. As a result of these two trends, Lithuania’s
population has become older. In 2004, there were 22 people over 65 for every 100
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working-age persons. This number rose to 28 by 2016. This shift might have had
important consequences for income distribution, since a greater fraction of the popu-
lation became dependent on pension income. Finally, the household composition in
Lithuania changed. In 2007, almost 60% of households had dependent children, but
this has fallen to 51% in 2015. Likewise, there were fewer (legally) married house-
holds: 48% of the households indicated that they were married in 2007, but only 39%
in2015. Since the income of married households tends to be more equallly distributed
this could also contribute to income inequality.

Cyclical and structural changes in the economy

Looking at Figure .2, the Gini coefficient in Lithuania appears to be strongly pro-
cyclical, much more so than in Slovakia or the average in the EU, which appears
highly stable in the period under discussion. The Gini in Lithuania grew somewhat
during 2005-2008, peaked at 37% in 2009 and then fell to a low of 32% in 2011,
before starting to rise again, reaching 37% in 2015. This pattern coincides with the
business cycle of Lithuania, with a bit of a lag.

The financial and economic turmoil that emerged in the global economy follow-
ing the eruption of the 2007-2008 crisis in the US hit Lithuania particularly hard.
Figure .3 portrays GDP growth of the Lithuanian economy versus the average in
the EU. During the peak of the crisis in 2009, the Lithuanian economy contracted
by almost 15% in real terms. Although similar contractions where observed in other
Baltic states, this is about three times as severe as in the EU overall. The contraction
in Lithuania was due to both internal and external reasons. The economic expansion
preceding the crisis was characterized by significant imbalances: double-digit infla-
tion, a housing boom, appreciating real exchange rates, and accelerating wage growth
— which exceeded productivity growth. The domestic bubbles burst in early 2008,
when the credit supply decelerated and banks started tightening credit conditions. The
downturn was further exacerbated by negative developments in the external economic
environment after the Lehman Brothers’ bankruptcy. The sharp decline was followed
by arapid recovery in Lithuania, with growth rates above the EU average in the early
2010s.

Labour market conditions following the the financial crisis of 2008 worsened dra-
matically. As shown in Figure 2.4, the unemployment rate rose steadily between 2008
and 2011, from 4% to almost 18%. For the sake of comparison, the fluctuations in the
average unemployment rate in the EU were significantly less pronounced. Again, the
labour market bounced back rather quickly during the expansion period: the unem-
ployment rate fell below the EU average in 2015. In the face of economic turbulence,
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Figure 2.3: GDP growth Figure 2.4: Unemployment rate
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the government of Lithuania had to choose between internal and actual devaluation.
Internal devaluation was chosen to tackle the external and domestic macroeconomic
instability. This generated sharp declines in public and private earnings in the labour
market: top public salaries were cut by more than 20 percent and the gross average
wages declined by 12.4 percent from the pre-crisis peak to the bottom.

The labour market has also experienced several important structural changes com-
mon to most developed countries. One of the most significant changes was a gradual
move away from employment in agriculture towards employment in the service sec-
tor. The share of employed in agriculture almost halved, from 14% in 2004 to 8%
in 2016. As agriculture is the least productive sector, these structural changes in
the economy might have affected the income inequality. Additionally, around 8%
of Lithuania’s population is self-employed and subject to different tax regimes. The
share of self-employed has been rising steadily since 2011.

Reforms in the tax and benefit system

The government implemented a large number of reforms in the tax and benefit system
during this period.

In 2007-2009, many existing benefit levels were increased. The largest increase in
benefit expenditure was due to old age pensions, which constituted 62% of all social
protection benefits in 2007. This was partly due to the 35% increase in the state-
approved social insurance basic monthly pension. Since pensioners are bunched at
the bottom of the income distribution, this had an important redistributive impact. The
second highest change in benefit expenditure was due to family/child benefits. The
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length of parental leave benefit payout duration increased from one to two years. The
effect was particularly strong because parental leave benefits are calculated based on
the basis of average monthly reimbursable income (AMRI), which largely consisted
of earnings. Since 1 July 2009, AMRI was averaged over 9 months, and since 1
October 2009 — over 12 months, one month before the right to parental leave benefits.
This implies that payouts in 2009-2010 were paid based on the all-time-high pre-crisis
earnings of 2007-2008. In addition, several child benefits were also increased in this
period. The combined result was that expenditure on family/child benefits increased
by 2.6 times in 2009 as compared to 2007, and constituted close to 16% of social
protection benefits paid in 2009, up from 9% in 2007. State Supported Income, which
affects social benefit payouts and unemployment insurance payouts, also increased by
70%.

The legislation which took effect in the 2007-2009 period was largely accepted
prior to the crisis and proved unsustainablein a crumbling economy. Therefore, the
government cut the spending on benefits substantially in an effort to stabilize the
budget deficit by passing the Provisional Law on Recalculation and Payment of Social
Benefits. The plan was to reduce the benefits, but only provisionally — between 1
January 2010 and 1 December 2011. The new law capped or reduced a number of
benefits in Lithuania. For example, unemployment benefits were capped at 188 euro
and old-age pensions either were frozen or decreased. Additionally, a lower ceiling
was applied to parental leave benefits. While most of these temporary provisions
expired at the end of 2011, several of them, such as reduced state pensions for officers,
soldiers, and academic workers, remained in effect until the end of 2013.

During 2011-2015, the benefit system gradually recovered and extended payouts.
The Provisional Law on Recalculation and Payment of Social Benefits ended, result-
ing in higher payout ceilings. Additionally, in 2015, the sickness benefit, which is
paid from the State Social Insurance Fund, was increased. Moreover, the economy
started to recover, leading to higher earnings and payouts linked to them.

Overall, benefit payouts increased in nominal terms much more in the 2007-2011
period as compared to 2011-2015. The average benefit payouts for the two periods are
found in Table R.1|. As can be seen, social assistance increased by 95%, maternity and
paternity benefits by 83%, and old age pensions by 26% in the first period in nominal
terms. This means that the increase in benefits in 2007-2009 greatly outweighed the
provisional cuts in 2009-2011. In contrast, we see much milder increases or even
declines in average payouts in the 2011-2015 period (with sickness benefits being the
exception). Changes in real terms are harder to interpret in this case, as they crucially
depend on the deflator. The relative decline of real growth rates would be just as
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apparent if we deflate the benefit payouts by wages (e.g. old age pensions grew in the
first period by 11%, but fell in the second by 6%), but less apparent if we deflate by
the harmonized index of consumer prices (e.g. old-age pensions grew by 3% in the
first and by 9% in the second). This is because wages have grown much faster than
inflation in Lithuania since 2011. This table does not allow us identify the extent to
which changes in the tax structure (such as changing social insurance basic monthly
pension or prolonging parental leave benefits) and market forces (such as dynamics
of earnings) affected these payouts. However, it is expected that both factors should
play a strong role and that the decomposition procedure should help disentangle the

two.
Table 2.1: Nominal growth of average benefit levels

2007-2011 2011-2015

Old-age pension 26% 13%

Work incapacity and invalidity pensions 27% 4%

Maternity and paternity benefits 83% -29%

Sickness benefit 1% 31%

Social assistance 95% -13%

Benefits for bringing up children 49% 1%

Notes: the figures represent percent changes over the period 2007-2011 and 2011-2015
for average social protection expenditures in current prices by selected benefit types.
Old-age pension refers to average old-age state social insurance pension payout per per-
son per month. Sickness benefits refer to average expenditure on state social insurance
sickness benefit per sick day. Other calculations are available on request. The statis-
tics were calculated by the authors using administrative data on social protection from
Statistics Lithuania.

There were important changes in retirement policies over the period. First, from
2006 to 2011, the old-age pension age in Lithuania was 62.5 for men and 60 women.
From 1 January 2012, the state pension age gradually increased by 4 months annually,
from 60 to 65 years, for women, and by 2 months annually, from 62.5 to 65 years,
for men. In 2015, it was 63 years and 2 months for men and 61 years and 4 months
for women. Second, in 2004, the pension system was reformed to allow for an op-
portunity to accumulate and invest a part of the funds in the private sector. Every
person insured for full pension insurance was allowed to voluntarily choose either to
stay only in the public social insurance system or to switch to the 2nd pension pillar
by directing a part of social insurance contributions to a personal account in a chosen

privately managed pension fund.
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In addition, there have been a number of reforms in the tax system. The personal
income tax rate was decreased from 33 to 24% during the course of 2005-2008. Since
2011, all income, except income from distributed profit and income which is subject
to a tax rate of 5%, is subject to a uniform tax rate of 15%. During the period of
2011-2013, income from distributed profit was taxed at a 20% rate. Since 1 January
2014, this tax rate was lowered to 15%.

There were also changes in one of the largest components of labour costs, namely,
social insurance contributions. These contributions are flat-rate without ceilings, but
they differ for employees and self-employed. Employees contribute 3% of gross
wages and salaries as contributions to pension social insurance and, since 2009, an
additional 6% to health social insurance. Employers, for their part, pay on behalf of
their employees 31% of gross wages and salaries to pension social insurance, sick-
ness and maternity social insurance, unemployment social insurance, health insur-
ance, employment injuries, and occupational diseases social insurance. Until 2009,
self-employed persons paid contributions only to pension social insurance, depending
on their income. Since 2009, self-employed persons additionally contribute to sick-
ness and maternity social insurance. Starting in 2009, social insurance contributions
had to be paid on income from sports, performing or authorship/copyright agreements
(until 2009, those were only taxed by the personal income tax).

In what follows, we focus on the period between 2007 and 2015, which was a
very dynamic period for the Lithuanian economy. We further divide this period into
two sub-periods. We are particularly interested in the 2011-2015 sub-period for two
reasons. First, the business cycle was in the economic expansion phase throughout the
period, making the results easier to interpret. Second, income inequality in Lithuania
has increased dramatically during this period. This naturally leaves us with the 2007-
2011 period as the second sub-period, which is dominated by the financial crisis of
2008 8

2.3.Methodology and data

The objective of this chapter is to decompose changes in the income distribution over
time in Lithuania. Given the complex drivers of the income distribution, including
demographics, factor markets, market income, and public policy, we require a multi-
dimensional framework to undertake the decomposition. Decomposing by population
characteristics, income sources, and policy drivers, we utilise the simulation-based
approach developed in Sologon et al. (2020)(for disposable income) and Bourguignon
etal. (2008) (for market income) for the purpose of cross-national decompositions and

4. We also avoid analysing the period before 2007 as fewer variables were available in EU-SILC.
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extended in O’Donoghue et al. (2020) to "nowcast" the distributional impact of the
COVID-19 crisis. We used the generic household income-generation model (IGM)
developed by Sologon et al. (2020) to simulate the labour market situation and house-
hold market income distribution as a function of personal and household attributes
and to generate counterfactual distributions under alternative scenarios. The IGM re-
lies on a system of hierarchically structured, multiple equation models for detailed
income sources, combining: a set of personal characteristics, parameters describing
how the receipt and level of income sources vary with personal characteristics, and
residuals linking model predictions to observed income sources. Taxes and benefits
are partly calculated using the EUROMOD microsimulation model (Sutherland and
Figari 2013) and partly with the help of equation models, as done for IGM. The frame-
work is flexible in comparing disposable income distributions across countries, across
regions, or over time to disentangle the role of labour market structure, returns, demo-
graphics, and tax-benefit rules. The same factors identified as driving cross-national
differences are valid when studying changes in inequality over time.

This framework allows us to decompose overall changes in inequality to changes
into 4 factors. The first factor is called “demographics”, which captures changes in
income distribution due to changes in the distribution of demographic characteristics
such as age, sex, and family composition. The second factor is called “labour market
structure”, which assesses the impact of a changing distribution of the employed,
unemployed, the industry at which people work, and their occupations on the income
distribution. The third factor is called “prices and returns”. This factor quantifies the
returns due to demographic factors and labour market factors. Therefore, it includes
wages per hour worked, returns for a given occupation, industry, and capital returns
(the price of rent and dividends). The fourth factor is the “tax-benefit” system. It
quantifies changes in the tax-benefit policy rules on the distribution of disposable
income.

All 4 factors and their components vary over time, and crucial to consider when
trying to disentangle the factors influencing the distribution of income over time.
The methodology simulates counterfactual incomes associated with market, policy,
and demographic characteristics of the alternative year, and assesses the impact of
changes in these individual components on the total household disposable income
distribution. Specifically, we take the underlying demographic structure in time pe-
riod (s) and simulate the presence of counter-factual market incomes and their level as
well as incomes from public policies that exist in the alternative year (t). Doing this
in sequence allows us to assess the impact of replacing the market structure, the dis-
tribution of market incomes, or the structure of public policies of time (s) with time
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(t), holding all other components constant. This enables us to work out how much
of the change in the distribution of disposable income was due to individual com-
ponents (see Sologon et al. 2020) for a detailed description of the micro-simulation
micro-econometric approach using the household income distribution model).E

In this section, we describe the individual simulation components of the IGM and
the mechanism for decomposing disposable income inequality.

2.3.1.Components of the income distribution

We consider 5 broad components of disposable income:
* gross labour incomes, y,f (including employee, self-employed incomes),
* household capital incomes, yff (including capital, rental incomes),

+ and other household non-benefit pre-tax incomes, y,?(including private pen-
sion, private transfers, and other incomes),

* public benefits, y,? ,and

household direct taxes, y,{, which include social security contributions.

We define household disposable income as:

U= Uk + YR YR+ Uk — i 2.1)
—_—— ———
Market Non—market

Some market income components are aggregates of smaller components, which
are modelled separately to achieve a fine level of disaggregation. Gross labour in-
come is aggregated from employment and self-employment income, while capital
income - from investment and property income. Each component of market income
1s estimated at the individual level. For each household, the incomes of all individual
members are added to obtain the household’s income. For each income source, we
follow two steps. First, we estimate a binary participation indicator Ij;() equal to
one if the individual ¢ of household h receives that type of income, and zero other-
wise.Second, for the individuals receiving it, we estimate the level yp;(). For labour
income, we first estimate a binary indicator equal to one if the individual is working,
and zero otherwise. Then, for those individuals working, we assign the estimated

5. It is important to note that model parameters do not capture causal relationships between the vari-
ous endogenous and exogenous variables considered. Rather, parametric relationships are reduced-form
projections which describe statistical relationships between basic conditioning variables and various
components of income.
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income, either from employment or self-employment. Other non-benefit pre-tax in-
come are not modelled at such a granular level because too few households had such
income. Formally, this is represented by:

n

v = Zh: L (L Py + L™y ™) 2.2)
in:hl

uit =D (i wi” + I ™) 2.3)
i:hl

o = 2_ I 2.4)
i=1

where: ny, is the total number of individuals in household h; I }ng is an indicator
equal to one if individual ¢ belonging to household A (individual hi from now on) is
working; and for S' € {emp, semp, inv, prop, other}, I }i is an indicator equal to one if
individual A receives any income from source .S, and yﬁl refers to the level of income
received from source S.

To simulate counterfactual distributional characteristics, we first statistically es-
timate individual equations for the presence and level of each of the income sources.
For the presence of a market incomes source, we first estimate a binary participation
using a logistic model. We model occupation (8 categories, based on the ISCO-08
classification) and industry (primary, secondary, or tertiary) using a multinomial lo-
gistic regression model.

For the distribution of wages, we utilise individual characteristics conditional on
the whole wage distribution and not only on the conditional mean, as in the regressions
used for other income sources; assuming a Singh-Maddala distribution, F'x:

w ) —q(2)
1+ <b(2)) ] (2.5)

where X indicates that the distribution is conditional on a vector of characteristics

Fx—.(w) = SM(w;a(z),b(2),q(z)) =1 —

z; q(z) is a shape parameter for the “upper tail’; a(z) is a shape parameter (‘spread”)
affecting both tails of the distribution, and b(z) is a scale parameter. a,band ¢ pa-
rameters are allowed to vary log-linearly with individual characteristics, following
Biewen and Jenkins (2005) and Van Kerm (2013). The approach utilises a flexible
unimodal three-parameter distribution which provides a good fit to wage distributions
(Van Kerm et al. 2016). The wage, estimated separately for males and females, is then
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given by: .
1
wy; = FyL (vp™) = b(2)[(1 — vy )" a@) — 1]e= (2.6)

emp
where v hi

is a random term uniformly distributed and z contains both demographic
variables, xp; occupation, occy; and industry sector, indy;. The female wage model is
participation-corrected (Van Kerm 2013)). The level of non-wage income sources are
estimated using a log-linear model for those individuals receiving the income source.

Non-market incomes resulting from public policy such as income taxes, social
insurance contributions, social assistance benefits (including housing support), so-
cial insurance benefits, and universal benefits are simulated using the EUROMOD
tax-benefit microsimulation model (see Sutherland and Figari (2013)). EUROMOD
incorporates the tax-benefit schemes of EU member countries, with harmonised input
datasets. It simulates social benefits, taxes, and social insurance contribution entitle-
ments, utilising the actual legal rules of the individual policies. Encompassing present
and historic tax-benefit policies, EUROMOD allows a user to swap policies between
different periods (see e.g. Levy et al. (2007),Bargain and Callan (2010) and Bargain
(2012)). We sum income derived from household benefits (y}lf) and household di-
rect taxes (y,:lr) individually. Household benefits are defined as the sum of household
pension income, means-tested benefits and non-means tested benefits:

pens mtb

yr =y gttt 4yt (2.7)

Direct taxes are defined as a combination of income taxes and social security
contributions (ssc):

np
Ui = UK U (2.8)
=1

All direct taxes and some of the benefits are modelled by EUROMOD. We use
regression techniques to model the partially simulated and non-simulated variables.
A summary of the variables modelled by EUROMOD and by regression models is
available in Appendix Tables [A3 and [Ad.

2.3.2.Simulating counterfactual distributions

As outlined at the start of the section, we utilise these market and non-market models
to simulate counterfactual distributions and to undertake a decomposition of changes
in the income distribution over time, between period ¢ and period s. The income
generation model (IGM) can be defined as:

Y = m(X, T;¢) (2.9)

53



where:
* Y is household disposable income,
» X is a vector of exogenous characteristics,
* ¢ is the vector of parameter values and
» T is a vector of unobserved heterogeneity terms.

The income generating process is not a ‘structural’ model, but rather a statistical rep-
resentation of the structure of the presence and the level of market incomes, as well
as the the tax-benefit rules.

The objective of this approach is to understand how the distribution F' of a random
variable Y (such as disposable income) as well as any functional of interest 6(F') (such
as inequality indices, quantiles) varies over time, to answer the question: ‘What would
the income distribution of time ¢ be if its /GM was the one of time s along one or
more of the dimensions considered?’. In particular, we are interested in the degree
to which changes in the individual components affect changes in the distribution of
disposable income.

The change depends on the (joint) distribution of X and Y in the population
through m and & resulting from differences in the distributions of observable charac-
teristics as well as unobservable residual heterogeneity and differences in the model’s
parametric structure and parameter values. We assume that all years can be repre-
sented by a common parametric model of the form m but that years differ in the
values taken by the parameters £&. We undertake the decomposition in the income
distribution over time by swapping individual income components between periods,
one at a time. To do this, we estimate the IGM for each year separately and calibrate
transformations so as to replace components of the IGM of year ¢ with components of
the IGM of year s.This is analogous to the standard Oaxaca-Blinder decomposition
but implemented in a multiple equations model and over time.

In swapping components between periods, there are many combinations that are
possible, given the range of different incomes and income components. In this study,
we focus on four ‘transformations’:

* a labour market structure transformation;
* areturns transformation;
» a demographic transformation; and

* a tax-benefit system transformation.
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Below we outline the transformation in a general form and leave the exact variables
on which the transformations are applied to the Appendix tables [AJ and [A§ (see
columns “variables” and “factors” in particular). We also included the main model
tables (Tables [Ag to in the Appendix) while the rest of the model tables are
available on request.

The labour market structure transformation changes important characteristics of
the labour market structure such as employment, occupation, and industry sector, and
involves swapping between periods the elements of the parameter vector £ character-
ising the labour market to simulate an alternative parameter vector, [ (&),which will
result in an alternative outcome Y':

Y= m(X,T;1(€)). (2.10)

Y is the counterfactual distribution that would prevail in period ¢ if we "import" the
labour market structure of period s, while keeping everything else the same.

The returns transformation acts through the parameter vector £, changing the pa-
rameters of the equations for each market income source (employment income, self-
employment income, capital income, modelled benefit income, other income) to pro-
duce an alternative parameter vector, 7(§), which would result in an alternative out-
come Y :

YT =m(X,T;7(€)). (2.11)

Y is the counterfactual distribution that would prevail in period ¢ if we "import" the
structure of returns of period s, while keeping everything else constant. This follows
the logic of the manipulation of the vector of coefficients in Mincerian earnings re-
gressions aimed to capture ‘price’ effects (as distinct from ‘composition’ effects) in
traditional Oaxaca-Blinder decomposition exercises. It resembles the decomposition
of Juhn et al. (1993)) in the way residual variances are accounted for: it swaps the vari-
ance terms by rescaling the residuals of time ¢ for each of the five income components,
but preserves the rank correlation of the residuals.

The demographic transformation changes the values of variables relating to socio-
demographic characteristics of the population (education, age, sex, number of chil-
dren by age, legal marital status, citizenship, and whether the individual is over 65
without any children to account for single elderly households) and involves a modi-
fication of the distribution of the random variables in X as in Sologon et al. (2020).
We reweigh the population at time ¢ to resemble the population structure at time s
by a factor obtained semi-pametrically following DiNardo et al. (1996) and Barsky
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et al. (2002):
w(X) = = ) (2.12)

The alternative distribution of X (X) results in obtaining a counterfactual outcome
for income,Y ¢

Y4 =m(X(X),T;€). (2.13)

Y% is the counterfactual distribution that would prevail in period ¢ if we "import" the
demographic structure of period s, while keeping everything else constant.

The tax-benefit system transformation modifies the level and eligibility of bene-
fits and tax liabilities, simulated by EUROMOD, to produce an alternative parameter
vector t~b(§ ). This involves swapping model parameters as above for the equations
describing the benefits not fully simulated by EUROMOD, and using EUROMOD
to apply the tax-benefit rules and parameters of period s onto the market incomes
and household characteristics of period ¢. For these simulations, pre-fiscal monetary
variables are inflated (deflated) to the year of the tax-benefit system being considered
by using the EUROMOD uprating indices. Most non-benefit monetary variables, in-
cluding employment and self-employment incomes, are uprated by the average gross
monthly earnings index. Several income components, such as investment income,
private pensions, private transfers, and some benefit monetary variables are uprated
by the harmonized index of consumer prices. Most benefit monetary variables are up-
rated by benefit specific indices (for example, social assistance benefits are uprated
by an index that captures the change in the average amount of monetary social assis-
tance benefit received between years). Similar swapping of tax-benefit policy rules
and parameters were implemented for analysing trends in income distributions (see
Herault and Azpitarte 2016; Bargain and Callan 2010; Bargain 2012; Paulus and Tas-
seva 2020) and cross-country differences (see Sologon et al. 2020; Levy et al. 2007;
Dardanoni and Lambert 2002).

The resulting counterfactual is formalized as:

Y% = m(X,YT;th(€)) (2.14)

Y'*™ is the counterfactual distribution that would prevail in period ¢ if we import
the tax-benefit rules of period s, while keeping everything else constant.

For each of the four transformations, the impact is assessed by comparing the
original distribution in period ¢ with each counterfactual. We can compute the impact
on any distribution functional of interest, 6, such as the Gini index or the quantiles.
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This type of measure is called a partial distributional policy effect in Rothe (2012) or
simply a policy effect in Firpo et al. (2009). For transformation k£ with & €{L, r, d,
tb}, this impact is given by:

AL(FY = 0(F) — 0(F%). (2.15)

In our approach, the incomes obtained in the simulations are aligned to the year of the
tax-benefit system being applied. For example, when we apply the period ¢ tax-benefit
system, the resulting incomes are in period ¢ values. This implies that counterfactuals
obtained by importing in period ¢ the demographics, labour market structure, and
returns from period s are aligned with period ¢ values.

When we import the tax-benefit rules from period s, however, the resulting simu-
lated incomes are aligned with period s, in terms of both productivity level and prices.
As we need to compare this counterfactual with the original ¢ distribution using a
scale-variant distributional functional, such as the quantiles, we need to index dispos-
able incomes by the average market income index to ensure all incomes are expressed
in period ¢ values (in terms of productivity and prices), in line with the other counter-
factual differences. As the aim of the tax-benefit transformation is to evaluate actual
policy changes, we use a distributional neutral benchmark given by the actual change
in average market income levels between period ¢ and s (Bargain and Callan, 2010).
Specifically, we adjust the simulated incomes expressed in 2011 values by the ratio
between the mean market income in 2015 and 2011. We perform a similar adjustment
for 2007. This way we account for the price changes and for the productivity growth
between the years. This ensures that the tax and benefit effect measures the change in
relative position of those who do get market incomes and those who do not (e.g. wel-
fare payments), thereby capturing the change in generosity of the system. That is, we
measure the marginal effect of the tax and benefit system on disposable income when
we control for the level of productivity growth and prices (as well as demography and
labour market structure). When we compare distributions using scale-invariant distri-
bution functionals, such as the Gini index, inflating (deflating) disposable incomes

has no impact on the comparison.

2.3.3.Decomposition of changes in the income distribution over time

Next, we decompose the observed differences between income distributions and their
corresponding functionals in years ¢ and s. We compute a certain functional 6( F’) for
each of the two years, §(F") and 0(F*). Our procedure aims to decompose the total
observed difference, (F') — 0(F*), into the contributions of each of the individual
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determinants k& of a set K:
K
Ay(F' F®) = 0(F") — = Aj(F', F?) (2.16)
k=1

One approach is to apply each transformation sequentially, one after the other,
from the original distribution, I, to the target distribution, F'*, and take the differ-
ence between two consecutive steps of the sequence. The drawback of such a sequen-
tial decomposition is path-dependence, i.e. the estimated contribution of each factor
depends on the chosen sequence. To reduce issues of path-dependenceﬂ, we focus on
“direct effects’ following Biewen and Juhasz (2012a) and Biewen (2014). The direct
effect assesses the impact of each factor from the same initial benchmark distribution:

Di(F', F*) = 0(F") — (F) (2.17)

where FF is the counterfactual distribution obtained by applying one transformation
k to the initial distribution F*. Comparing direct effects is a natural way to assess
the effects of alternative transformations (Biewen and Juhasz 2012a). The sum of
all direct effects and unexplained factors does not add up to the overall observed
difference. The discrepancy reflects interactions between components.

In the context of our decomposition, we have four direct effects of each transfor-
mation, the unexplained component, and an interaction term:

DY(F', F*) = (F") — 0(F] (2.18)
Dy(F', F%) = 0(F") — 0(F]) (2.19)
DY(Ft F$) = 0(F') — O(F) (2.20)
DY (F', F%) = 0(F') — 0(F) (2.21)
AYy(F! F*) = (F') — g(FLmdtb) (2.22)
Iy(F', F*) = (0(F") — 0(F*)) — Z DE(F' F*) | + AYo(F!, F?)
ke{l,r,d,tb}
(2.23)

The term AYy(F", F'*) captures the contribution of differences in the distribution of
scaled residual or unobserved heterogeneity terms YT between period ¢ and s. Fol-

6. We do not eliminate path-dependence completely. For example, our results are conditional on the
choice of the reference year.
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lowing the original approach in Sologon et al. (2020), we did not perform specific
transformations involving the residual terms since they do not have clear-cut eco-
nomic interpretations: they mostly reflect the correlation of scaled residuals across
all income sources and differences over time in residual distributions that may be due
to unmodelled heteroscedasticity or model misspeciﬁcation.[j Iy(F, F®) is an inter-
action term. Following Biewen (2014) and Sologon et al. (2020), it is calculated as
the total difference in @ (net of the unexplained effect) minus the sum of direct effects,
accounting for all two-way and three-way interactions between the four components
in the model.
The total observed change over time is decomposed into:

Ng(F', F*) = Dy(F', F*) + Dy(F', F*) + D§(F', F*) + Dif(F*, F*)+
AYo(F', F%) + Io(F', F*) (2.24)

As a robustness check, we also use the Shapley value approach, as in Anthony
F Shorrocks (2013) and Sastre and Trannoy (2002) ((see, e.g., Deutsch et al. 2018,
for a recent application)). The procedure calculates marginal contributions of each
component in all possible decompositions, and then averages them out. We report
the Shapley value decomposition results for the full sample period in the Appendix,
while we use the direct effects throughout the text. Our conclusions are robust across
the two approaches.

2.3.4.Data

We use the nationally representative household survey for Lithuania: the European
Union Statistics of Income and Living Conditions (EU-SILC) for period 2007 to
2015. This yearly survey contains detailed information about income in the preceding
year as well as the socio-economic characteristics of households and their members,
largely during the survey year. Therefore, we focus on 2008, 2012 and 2016 EU-SILC
survey waves for Lithuania.

Given that a central component of our income generation process is the tax-benefit
microsimulation engine EUROMOD, we use the ‘EUROMOD input data’ versions of
the EU-SILC dataset for Lithuania, which have been standardized for common defini-
tions of income variables and household characteristics (Sutherland and Figari 2013).
The disposable household income in EUROMOD is composed of the sum across all
household members of market incomes and public pensions plus cash benefits, minus

7. ATy (F*, F®) is obtained by swapping residuals across periods. Starting from time s we jointly
apply all four transformations calibrated to period ¢ parameters. Subtracting this construct from time ¢’s
original distribution we capture the difference between the residuals of period ¢ and period s.
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taxes and social insurance contributions. The ‘EUROMOD input data’ that we feed to
EUROMOD are already modified by the IGM. That is, the labour market transforma-
tion, the returns transformation, and part of tax and benefit transformation (for values
not modelled by EUROMOD) have been applied to the data to derive hypothetical
income distributions.

Additionally, the values have been uprated (i.e. indexed to nominal averages of
respective system years) before being fed to EUROMOD. The uprating values dif-
fer depending on the monetary value (for example, pensions are uprated to average
statutory pension each year, while labour income is uprated to average gross wages
of that year). Then, direct taxes, social insurance contributions and a part of cash
benefits are calculated by EUROMOD. EUROMOD assumes full take-up of benefits
(no tax evasion). All incomes are expressed in single adult equivalent by dividing
total household income by the square root of household size. Sample sizes exceed
10 thousand individuals, corresponding to just under 5 thousand households in each
year.
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Table 2.2: Population socio-economic characteristics (shares of total population)

2007 2011 2015 2007-2011 2011-2015
Demographic
Tertiary Education 0.287 0.332  0.358 0.045(0.014) 0.026 (0.015)
People 16-65 0.684 0.670 0.665 -0.014 (0.008) -0.005 (0.008)
People >65 0.148 0.173 0.179 0.024 (0.007)  0.006 (0.008)
Child 0-3 0.038 0.037 0.039 -0.001 (0.005) 0.002 (0.005)
Child 4-11 0.080 0.073 0.081 -0.007 (0.006) 0.008 (0.006)
Child 12-15 0.049 0.047 0.036 -0.002 (0.004) -0.011 (0.004)
Married 0.578 0.530 0.469 -0.048 (0.011) -0.061(0.012)
Citizen 0.995 0.995 0.992 0.000(0.002) -0.002 (0.002)
Male 0.444 0.450 0451 0.006 (0.007) 0.000 (0.007)
Household size 3316 3.091 2991 -0.225(0.074) -0.101 (0.068)
Labour market structure
Months worked 6.629 5903 6.479 -0.726(0.121) 0.576(0.124)
Employee/Self-Employed  0.897  0.942  0.910  0.045 (0.007) -0.032 (0.007)
Occupation
Managers 0.139 0.115 0.115 -0.024 (0.009) 0.000 (0.009)
Professionals 0.168 0.233 0.229 0.064 (0.012) -0.003 (0.013)
Associate Prof. 0.104 0.084 0.071 -0.021 (0.008) -0.013 (0.007)
Clerks 0.041 0.038 0.043 -0.003 (0.005) 0.005 (0.005)
Service 0.118 0.125 0.122  0.007 (0.010) -0.003 (0.009)
Craft 0.204 0.193 0.189 -0.011 (0.011) -0.003 (0.011)
Plant 0.112 0.103 0.103 -0.009 (0.008) -0.001 (0.008)
Unskilled 0.113  0.110 0.129 -0.003 (0.008) 0.018 (0.009)
Industry
Agriculture 0.078 0.058 0.052 -0.020 (0.007) -0.006 (0.006)
Industry 0.246 0.155 0.151 -0.091 (0.012) -0.003 (0.010)
Services 0.676  0.788 0.797 0.111 (0.013)  0.009 (0.012)
Business certificate 0.262 0.191 0.215 -0.071 (0.040) 0.024 (0.038)
Price and returns
With wage income 0.615 0.606 0.653 -0.009 (0.011) 0.047 (0.011)
Wages 4263 3750 4.624 -0.513(0.097) 0.874(0.105)
With capital income 0.085 0.075 0.164 -0.010(0.007) 0.089 (0.008)
Capital income 9.004 4.883 9.174 -4.122(2.620) 4.291(2.035)
Nr. of observations 12130 12659 10895

Notes: The estimates are weighted. The shares for education refer to age-group 25-64; for mar-
ried, sex to age >= 16; for months worked to ages 16 to 80; for employees, occupation, industry
and sector to those in work aged 16 to 80; for citizen to the entire sample; for buisness sertificates
to self-employed. The shares for capital refer to age>= 16. Wages and capital income deflated by
the harmonized index of consuer prices. Standard errors in parenthesis.
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The demographic, cyclical, and structural changes discussed previously are visi-
ble in the EU-SILC data. Table 2.2 shows several population socio-economic char-
acteristics for each of the three years, based on the samples in our database.

In terms of demographics characteristics, we see a relative increase in education
attainment and life expectancy and a decline in the presence of children, especially
those aged 12 to 15 and a relative decline in (legal) marriage rates (from 58 percent
in 2007 to 47 percent in 2015).

Changes in the labour market structure are more nuanced. In 2007, an average
respondent worked for 6.6 months during the year; this fell to 5.9 in 2011. This con-
stitutes a greater than 10% reduction in employment time during the crisis years. The
economy recovered in 2015, when an average person worked for 6.5 months. The cri-
sis has also changed the composition of employees and self-employed among those
who were employed. In 2011, self-employment plummeted by about half, reflect-
ing the vulnerability of this type of work during turbulent times. The distribution
of workers across types of occupation also experienced some changes: the economy
experienced an increase in the share of professionals and a decrease in the share of
associate professionals.

This change in composition of occupations relates to an increase in the share of
people with tertiary education: a larger share of high-skilled workers were able to
take more qualified jobs. There was also a large shift towards the service sector at the
expense of the agricultural and industry sectors, as expected.

Finally, looking at the participation and returns in the labour and capital markets,
we can see that the share of people with capital income doubled since 2007. Average
capital income increased by about 87 percent after accounting for inflation, while it
decreased by 46 percent during the first sub-period. We observe similar dynamics
in the labour market: wages have fallen by 12 percent and increased by 23 percent
during the first and second sub-periods, respectively.

We take this as evidence of significant changes in the returns of investments in
both the labour and the capital markets.

2.4.Changes in the income distribution and redistribution between 2007 and 2015 in
Lithuania
2.4.1.Changes in disposable income inequality

We start by characterizing the changes in the distribution of equivalised household
disposable incomes in Lithuania between 2007 and 2015, considering both the period
2007-2015 as a whole and two sub-periods: 2007-2011 and 2011-2015.

Table .3 shows the mean and median monthly disposable incomes and the Gini
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index associated with each of these periods. We present both nominal and uprated
values in order to assess the evolution of incomes relative to price developments (the
harmonized index of consumer prices, HICP). Nominal values do not differ a lot be-
tween 2007 and 2011, but there is a rapid increase in 2015. The HICP uprated mean
and median income values, however, were significantly lower in 2011 as compared
to 2007. Therefore, we observe a decline in purchasing power during the economic
crisis period.

In contrast, the mean and median income rose roughly by 34% increase since
2011. The Gini moved in tandem with real incomes. It slightly fell between 2007 to
2011, but then increased by 2.9 Gini points in 2015.

Table 2.3: Summary statistics of household disposable income

Nominal HICP adjusted
Mean Median Mean Median Gini
433 369 549 467 0.339

2007434y (3.84) (5.50) (487) (0.0041)

sorp 438 364 455 378 0.331
(3.59) (3.89) (3.73) (5.63)  (0.003)

S5 611 508 611 508 0.360

(6.66) (5.82) (6.66) (5.82)  (0.0039)

Note: Standard errors in parenthesis.

The rise of the Gini alongside rising mean and median incomes suggests that
incomes rose unevenly for the population, particularly from 2011 to 2015. We see
this in Figure .3 in the form of Pen’s parades. When comparing the distributions
of 2007 and 2015, it can be seen that almost all quantiles experienced an income
increase, including the quantiles at the bottom of the income distribution.

Furthermore, income increased the most since 2011 and barely changed in the
previous period. What we also see is that the income of different quantiles increased
by different absolute amounts - those at the top gained significantly more than those
at the bottom.

The relative increase in income is presented in two panels of Figure R.6. Panel
shows the pairwise differences between the three distributions shown in Fig-
ure P.3, as a percentage of the 2015 distribution. For each percentile, the change
between 2007 and 2015 is equal to the sum of the change between 2007 and 2011
and the change between 2011 and 2015. Therefore, for each percentile, the change
over the whole period can be decomposed into the contributions of each of the two
sub-periods. The 2007-2015 period comprised two very distinct sub-periods in what
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Figure 2.5: Distribution of equivalised household disposable income (nominal values)
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concerns the evolution of incomes across the income distribution. The years between
2007 and 2011 brought mild increases in the income of some of the poorer and the
richer, while the bottom 5% and the 40-50% actually lost income. This contrasts with
the 2011-2015 period, where income of the entire distribution rose. However, the rise
in income in 2011-2015 period differs along the distribution: it rose by around 20%
for the bottom 20% of the population and around 30% for the top of the population.
The top 10% of the distribution gained even more than 30% in their disposable in-
come. Therefore, the economic upturn increased inequality between the tails of the
distribution.

Panel contains the HICP deflated quantile differences. Therefore, it captures
the drop in purchasing power from 2007 to 2011 across the income distribution. Even
though this was followed by a rapid recovery, incomes at the bottom of the income
distribution increased by far less that those at the top. As a result, the purchasing
power of those at the bottom of 25 percent of income distribution was the same in
2015 as in 2007.
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Figure 2.6: Relative changes in the distribution of equivalised household disposable
income

(a) Nominal values

) 50
Qo
@
0
o
Q.
8
© —
T
=
28
X
=]
g2
s
oL
So
SE
9
O ©
o<
o
8
c
o}
<
)
o
10 20 30 40 50 60 70 80 90 100
Cumulative proportion of the population ranked from poorest to richest
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Note: The shaded area represents bootstrapped 95% confidence intervals (N=500).
Incomes are adjusted by the harmonized index of consumer prices.

2.4.2.The redistributive effect of the tax and transfer system

An important determinant of the disposable income distribution is the redistributive
action of the tax and transfer system, which typically cushions developments in the
market income distribution. In Table R.4 we provide summary indicators of the effect
of the system as a whole, as well as the partial effects of taxes and transfers. The
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effectiveness of the system as a whole is measured by net redistribution, which is de-
fined as the difference between the Gini of market income and the Gini of disposable
income. Next, the effectiveness of each component of redistribution, i.e. transfers and
taxes, is evaluated separately. Specifically, we present measures of (i) redistribution,
given by the Reynolds-Smolensky index; (ii) average tax (transfer) rates, defined as
the ratio between the total amount of taxes (transfers) paid (received) and the total
pre-tax (transfer) income; and (iii) progressivity/regressivity effect, measured by the
Kakwani indexE.

Table 2.4: The redistributive effect of the tax and transfer system

2007 2011 2015 2007-2011 2011-2015 2007-2015

0.473 0.513 0515 0.040 0.002 0.042
[0.463 - 0.483] [0.505-0.521] [0.505-0.525] [0.028-0.053] [-0.011-0.015]  [0.028 - 0.056]

Gini Market Income (1)

T 0339 0331 0360 -0.008 0.029 0.021
it Disp [033-0.349] [0.325-0.338] [0.352-0368] [-0.020-0.002]] [0.017-0.038]  [0.008 - 0.032]
0.134 0.182 0.155 0.048 -0.026 0.021

Net Redistribution (1)-(2) [0.128 -0.139] [0.175-0.188] [0.149-0.161] [0.039-0.057] [-0.036--0.018] [0.012-0.029]

Gini Market Income (+ Transfers) (3) 0.369 0.364 0391 -0.005 0.026 0.021
[0.36-0.379] [0.358-0.371] [0.383-0.399] [-0.017-0.005] [0.015-0.037]  [0.009 - 0.034]

Average Transfer Rate 0.186 0.252 0.223 0.066 -0.029 0.037
[0.178 -0.195] [0.241-0.263] [0.213-0.233] [0.053-0.081]  [0.016-0.046] [-0.052 --0.024]

Transfer Regressivity 0.768 0.845 0.801 0.078 -0.044 0.034
[0.745-0.791] [0.832-0.860] [0.782-0.820]  [0.05-0.104]  [-0.066-0.021]  [0.003 - 0.062]

0.104 0.148 0.124 0.045 -0.024 0.021

Transfer Redistribution (RS) (1)-(3) [0.099 - 0.108] [0.142-0.154] [0.119-0.129]  [0.037-0.053]  [-0.032--0.016]  [0.013 - 0.028]

. 0341 0343 0372 0.002 0.030 0.032
Gini Market Income (+ Transfers - Taxes) (4) 1 337" 3501 [0.337-0349] [0364-0381] [-0.01-0.012]  [0.018-0.040]  [0.02-0.043]
Average Tax Rate 0.177 0.100 0.107 0.077 0.007 0.070
[0.175-0.179] [0.099-0.101] [0.105-0.108] [-0.08--0.075]  [0.005-0.008] [-0.073 - -0.068]
Tax Progessiviy (K) 0.144 0.199 0.161 0.055 -0.038 0.017
[0.139-0.149] [0.193-0.205] [0.154-0.165] [0.047-0.063] [-0.047--0.032]  [0.009 - 0.024]
0.029 0.022 0.019 -0.007 -0.003 -0.010

Tax Redistribution (RS) (3)-(4) [0.028-0.03] [0.021-0.022] [0.018-0.019] [-0.009 - -0.006] [-0.004 - -0.002] [-0.012 - -0.009]

Notes: K = Kakwani; RS = Reynolds-Smolensky. Bootstrapped 95% confidence intervals (N=500) are reported in squared brackets.

The analysis of these indicators suggests several findings. First, in terms of over-
all redistribution, the tax and transfer system as a whole was a crucial determinant of
the level of disposable income inequality in Lithuania. In each of the three years con-
sidered, the net redistributive effect was around 15 Gini points, or about 30% of the
Gini of market income. However, the system was not equally redistributive through-
out the whole period. The tax and benefit system became more redistributive in 2011
as compared to 2007, as the net redistributive effect increased by 35%, from 0.134
to 0.182. The effect was large enough to dominate the increase in market income
inequality by more than 13%: the resulting disposable income inequality was smaller
than in 2007. The system, however, became less redistributive in 2015 as compared to

2011: disposable income inequality increased, even though market income inequality

8. Note that in the case of transfers, higher regressivity means more transfers being received by lower
income households, while in the case of taxes, higher regressivity means more taxes being paid by
lower-income households. Therefore, an increase in transfer regressivity increases redistribution while
an increase in tax progressivity (and therefore a decrease in tax regressivity) increases redistribution.
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did not change during this period.

Second, considering the redistributive effects of each part of the system, one can
see that the bulk of redistribution was due to transfers. In 2007, transfers accounted for
78% of the total redistribution effect, whereas the tax system was responsible only for
21%. In addition, transfers became even more important in 2011: the average transfer
rate and the benefit regressivity increased as compared to 2007 while average taxes
fell. However, the increase in the importance of benefits in 2011 was partly undone
by 2015, when average transfer rates and regressivity decreased.

2.5.Drivers of changes in the income distribution between 2007 and 2015

This section decomposes the changes of total income inequality presented in Sub-
section 2.4 into the contributions of the main factors considered in our model, as de-
scribed in Subsection R.3.3. This helps us understand why income inequality changed.

Decomposing changes in incomes

Figure 2.7 shows the contribution of each factor to the total changes in income distri-
butions (i.e., the decomposition of the total changes in income distribution that were
depicted in Figure R.6b). Analogously to the results presented in Figure .6, for each
percentile in each graph, the change in the period 2007-2015 is equal to the sum of the
changes in the periods 2007-2011 and 2011-2015. Furthermore, for each percentile,
and each period, the total change in the income distribution given in Figure 2.4 is
equal to the sum of the four factor contributions as portrayed in Figure 2.7 as well as
the the interaction effects and the residuals. The joint effect of the latter two can be
found in Figure A 1| in the Appendix.

All four factors contributed to changing household disposable income distribu-
tion in Lithuania. The biggest effect was due to the price and returns effect, as well as
changes in the generosity of the tax and benefit system. Changes in price and returns
increased disposable income of the median household by about20% during the whole
period, whereas changes in the tax and benefit system generosity contributed another
12%. Changes in labour market structure increased income by 5% and the demo-
graphic effect generated a negative change in the disposable income of the median
household.

Changes in the transfer system, the prices and returns as well as the demographics,
appear to have affected the income inequality: the size (and the sign in some cases) of
the effects vary, depending on the position on the income distribution. As expected,
changes in the tax and benefits increased the income of the bottom deciles more than
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the top of the income distribution. The effect generated a decrease in income inequal-
ity. Nonetheless, the top of the income distribution has benefited significantly more
from the changes to the price and returns of the markets, which has contributed to the
rise of the income inequality. Although the demographic effect had a smaller impact
on the level of disposable income, its effect on inequality appears to be very signif-
icant over the analysed period. This is because changes in the demographics of the
population affect the bottom and the top of the income distribution unequally: due
to the demographic effect, the income of the bottom 30% of the population was 5%
lower in 2015, whereas the income of the top has increased by 5%. The size of the
contribution of the demographic effect to increasing income inequality is comparable
to the size of the tax and benefit effect acting in the opposite direction.

Looking at the two sub-periods, neither changes in the tax and benefit system nor
the prices and returns had the same effect throughout the whole period. The largest
gains for the bottom of the income distribution was due to the changes in tax and
benefits over the crisis period. This was partly because benefits were substantially
raised in this period, as well as because market incomes have dropped. In contrast,
the tax and benefit became much less generous during the upturn, because benefits
increased less or not at all, while market incomes rose rapidly. Furthermore, benefits
that target the bottom of the income distribution, such as social assistance, actually
decreased during the 2011-2015 period and as a result the bottom 20% benefited less
than the rest of the distribution. In contrast, the price and returns played a modest role
in 2007-2011; most of the effect came during the years of economic expansion. This
speaks to the nature of the prices and returns effect and is consistent with a procyclical
nature of that effect. Overall, the emerging picture implies that the measures adapted
by the tax and benefit system could not deliver sufficient redistribution at a time when
incomes were rising rapidly, i.e. during the upturn of the business cycle. In contrast,
the demographic effect appears to be less sensitive to the business cycle conditions. It
slowly but gradually increased inequality in both sub-periods, likely due to the secular
nature of the demographic shifts.

Finally, the effect of changes in the labour market structure appear to be mostly
concentrated at the bottom of the income distribution. There is a positive effect on the
bottom 5% of households: their income increased by almost 10% during the whole
period, with most change happening in second period. The income of households in
the middle of the income distribution also increased slightly. Interestingly, the top of
the income distribution either did not gain or lost income because of changes in the
labour market structure.
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Figure 2.7: Decomposition of changes in the distribution of equivalised household
disposable income

Further decomposing of the demographic effect

To further decompose the demographic effect, we calculated the contribution of each
observable that we use to calculate the demographic effect. The results are presented
in Table in the Appendix. For the sake of brevity, we only report the contribu-
tions of the most important demographic factors: age, education, and marital status.
Table discloses that declining (legal) marriage rates contributed the most while
increasing rates of education, defined as tertiary level education versus all lower ed-
ucation levels, rates had an important role as well. The marriage effect generated a
very unequal and negative effect across almost the whole of the income distribution.
The rising education rates, by contrast, resulted in a positive and significantly more
equal effect across the distribution.

The combination of these two effects, displayed in Figure [A2d, explains the total-
ity of the demographic effect. Interestingly, the ageing of society does not appear to
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have played a significant role in explaining the recent increase in income inequality.

The reason why marriage had a large effect on income inequality seems to stem
from the fact that inequality among married households is smaller than among house-
holds with a single adult. This means that as a smaller share of population becomes
married, income inequality increases. This finding is consistent with Burtless (]1999),
who found a similar result for the United States in the late 20th century. There are
several factors that might generate this effect.

The low earnings of one partner can be offset by the higher earnings of the second
partner — an insurance mechanism that non-married households (which are largely
also single-person households) do not have. Alternatively, marriage can be a “luxury”
into which higher income earners self-select. Additionally, our results show that fewer
married households are linked to lower household disposable income.

While our decompositions are not causal, other studies do tend to suggest that
this link may be causal: as summarized by Lundberg et al. (2016), married men tend
to work longer hours and get higher earnings. This is related to changing behaviour
(reducing risky activities such as drug use or drinking and increasing preferences for
work). As such, falling marriage rates among the poorest households maybe espe-
cially problematic, as this pushes them into even deeper poverty.

Education has an overall positive effect for incomes, although the effect is slightly
stronger in the upper tail of the income distribution. This means that the rise in the
number of people with tertiary education is associated with higher income overall,
even though the richest individuals benefit more. This result is in line with Magda
et al. (2020), who show that education contributed to wage inequality in Lithuania in
the similar period due to the composition effect (more educated people).

Importantly, the demographic effect only captures a part of the overall education
effect. This is because the demographic effect only considers the share of people with
tertiary education, but does not consider the returns to education. Magda et al. (2020)
finds that returns to education in terms of wages indeed declined in Lithuania in a
similar period, and that this decline was strong enough to offset the composition ef-
fect (more people getting tertiary education). As a result, more education also means
more equal wages and subsequently more equal incomes. Additionally, those with
higher education tend to receive more equal incomes than those who do not have it
(Cerniauskas and Ciginas 2020). Because of this, even if between-group inequality
increases (that is, the income gap between those with a tertiary degree and those with-
out rises), the higher share of educated results in lower the within-group inequality in
Lithuania. This finding contrasts Lemieux (2006 results obtained for the US, where
the more educated (albeit defined at a more disaggregated level) tended to be more
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unequal than those who were educated, in which case more education means less
equality. One possible explanation for different levels of within inequality could re-
late to more homogeneous universities in Lithuania than in the US, resulting in more
equal outcomes. For example, all but one university in Lithuania are public, and the
government (now and in soviet times) provides heavy subsidies to enter. However,
this should be explored further. Similarly, the stronger effect for the top of income
distribution could be examined further. This would be problematic if higher income
families have certain privileges of obtaining education. Contemporary reports do not
suggest unequal access to higher education per se, but there are signs that supply of
early education is unequal, which could allow wealthier families to access it, and then
subsequently find it easier to enroll into higher education (OECD 2017a).

Decomposing changes in inequality and redistribution

Here we quantify the contributions of the four factors as well as their interactions to
the changes in income inequality and net redistribution. That is, we decompose Table
R.4, found in section 2.4.2. Table R. shows the contributions to the changes in Gini of
disposable income and the Gini of market income. The contributions to the changes
of the net redistribution, which is the difference between Gini of market income and
the Gini of disposable income, is found in Table 2.6. All decompositions are based on
direct effects, as shown in Section . As a robustness check, the decompositions
based on the Shapley value can be found in Table [A7 in the Appendix.

Starting with the contributions to the changes in disposable income inequality, we
can see that the effects of the four factors were heterogeneous. In terms of the size
of the effect, the contribution of the prices and returns factor was the most important,
and the totality of the effect is concentrated in the second period. Over the period of
economic recovery, the Gini of disposable income rose by 3.2 pp due to higher prices
and returns. This number is consistent with Figure .7d, which shows that the upper
tail of the disposable income distribution benefited significantly more than the lower
tail. Demographic changes were another important contributor to the growing income
inequality in Lithuania. Unlike the effect of prices and returns, trends in the Lithua-
nian demographic situation appear to be secular and independent from the business
cycle conditions: the impact in both periods is similar quantitatively, amounting to a
total contribution of 1.3 pp to the Gini index.

The remaining two factors acted in the opposite direction and were responsible
for taming the growing income inequality due to the returns and the demographic ef-
fects. Specifically, changes in the tax and benefit system managed to counter half
of the increase in market income inequality. Its contribution to reducing the Gini of
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disposable income amounted to 2.0 pp, and the effect is concentrated in the period
of financial crisis. As discussed in Section .2, no additional measures were imple-
mented during the years of economic expansion, as most of the transfers, such as
pensions, were frozen.

This means that the amount of redistribution remained the same, and the tax and
benefit system was not able to accommodate rising disposable income inequality dur-
ing the economic upturn. Finally, the labour market structure is shown to make a
smaller but also significant contribution to lowering income inequality, which oc-
curred during the first sub-period.

Moving to market income inequality, one can observe that it has grown signif-
icantly over the whole period, but most of it occurred during the financial crisis of
2008: the Gini grew by 4.2 pp, with 95% of the growth concentrated in the first sub-
period.E Interestingly, demographics was the most important factor, contributing to
about half of this increase. Going back to Table R.2, this was a period when the share
of married households decreased while the number of those with tertiary education
increased, suggesting that household and education composition was behind this rise
in inequality.

Not surprisingly, the effect of prices and returns in the labour and capital markets
on income inequality portrays procyclicality. The effect of prices and returns was
negative during the crisis years (-0.7 pp) but positive and significant in size during
the years of economic expansion (1.3 pp). Looking at the whole period, the two phases
cancel each other out, and the total effect is only 0.6 pp.

Changes in labour market structure appear to be the only factor that has re-
duced market income inequality substantially, and the effect is mainly concentrated
in the first sub-period. It is important to note that the component unexplained by our
methodology amounts to a significant share of the total change, especially so during
the first sub-period. This implies that factors not modelled by our methodology (e.g.,
regional composition of workers and jobs) also played a role.

9. The small effect of the tax-benefit transformation on market income inequality is due to adjust-
ments to minimum wages, which are included in the taxes and benefit transformation. Regarding the
compliance rules implemented in EUROMOD, we are not bringing in second-order non-compliance and
we are not assuming differential compliance. We assume, thus, no tax-evasion, compliance in benefit
take-up, and compliance with minimum wage regulations.
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Table 2.5: Decomposition of changes in equivalised income inequality

Gini Disposable Income Gini Market Income

2007-2015 2007-2011 2011-2015 2007-2015 2007-2011 2011-2015
Total change 0.021 -0.008 0.029 0.042 0.04 0.002
Demographics 0.013 0.008 0.006 0.020 0.017 0.003
Labour Market Structure -0.012 -0.017 0.005 -0.015 -0.015 -0.001
Prices and Returns 0.030 -0.002 0.032 0.006 -0.007 0.013
Taxes and Benefits -0.020 -0.021 0.000 0.002 0.004 -0.001
Interactions 0.017 0.002 0.016 0.003 0.009 -0.006
Unexplained -0.008 0.022 -0.030 0.026 0.033 -0.007

Notes: Columns indicate the time period over which statistics where calculated (e.g. 2007-2011 refers to the change
from 2007 to 2011).

Next, we examine net redistribution to assess whether the changes in the income
distribution were due to changes in policy design or changes in the distribution of
market incomes. Here, market incomes refer to all factors (except the tax and benefit
factor) plus interactions and the unexplained residual. We decompose the changes in
the redistributive indices marking the transition from market to disposable income.
Specifically, we decompose redistributive indexes into total a) net redistribution, b)
benefit redistribution (benefit regressivity, average benefit rate), and c) tax redistri-
bution (tax progressivity, average tax rate). Our infrastructure allows us to assess to
what extent the observed changes in these indices are due to changes in policy design
over time, as captured by the tax-benefit effect in Table R.6. Controlling for changes
in market income distributions between 2007 and 2015, we find that net redistribution
increased. The increase was driven by an increase in benefit redistribution, as seen
in Table R.7d, where all the increase took place in the period 2007-2011. In contrast,
changes to the tax system reduced income redistribution. Again, the policy changes
predominantly took place in 2007-2011.

We then split the benefit and tax redistribution further into average tax/benefit
rate effect and a progressivity effect with the help of the STATA package compiled
by Peichl and Kerm (2007). The results are found in Table R.84. From this, we see
that the benefit redistribution increased due to higher benefit generosity. Higher ben-
efits were paid out, particularly in the period of 2007-2011. Had market incomes not
risen in that period also, inequality would have been even lower. Although benefits
became less regressive, benefit redistribution increased. As shown in Cerniauskas
and Ciginas (2020), this is because it is more effective to change benefit level than
benefit regressivity, as benefits are already regressive. Although tax rates did be-
come more progressive (partly due to rising tax-exempt amount of income), the level
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of taxes decreased substantially due to lower tax rates. As a result, taxes became less
redistributive.

The tax-benefit system during the period from 2011 to 2015 did not generate suf-
ficient redistribution for prevention of income inequality, which resulted from rapid
increases in market incomes. Comparatively low levels of benefits and reluctance
to introduce an increasingly progressive income tax were the main factors of rising
income inequality.

2.6.Concluding remarks

This chapter studies the drivers of changes in the income distribution in Lithuania
from 2007 to 2015 by adapting a methodology developed by Sologon et al. (2020).
We assess the role played by changes in the labour market structure, the economic
returns in labour and capital markets, the demographics, and the economic policy re-
lated to tax and benefit rules. The case of Lithuania is especially interesting, given
the country’s recent transition from a planned economy to a market one, its ongoing
convergence to the EU-15, and large fluctuations in disposable income over the busi-
ness cycle. During the period under discussion, the Lithuanian economy experienced
a global financial crisis which significantly affected household disposable income, a
series of tax and benefit reforms, and a changing demographic structure.

Income inequality reached unprecedented levels as a result. To address this chal-
lenge, one must first understand the factors that contribute to income inequality and
determine whether the tax and benefit system in place is able to reduce it.

Our results suggest that the growing returns in the labour and capital markets, as
well as large structural changes in the demographics of the population, played the
main role in explaining the observed increase in income inequality. Changes in the
tax and benefit system reduced income inequality overall, but only during the period
2007-2011. In particular, the benefit system became more redistributive because of
larger benefit pay-outs that were increased in this period. By the year 2011, those who
lost work had access to relatively high unemployment benefits, parental benefits, sick
leaves, old age pension, and other benefits, as compared to 2007. However, benefits
only slightly increased thereafter, while in some cases (e.g., due to increasing pension
age) fewer benefits have been handed out altogether. Tax rates have been lowered in
2007-2011 and were not raised in the later period. As a consequence, disposable
income inequality increased sharply over the next period. Although the returns effect
was the main contributor to increasing income inequality, especially during 2011-
2015 period, other important factors played a significant role as well. Our results
show that the demographic effect persistently increased income inequality over the
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analysed period. Specifically, we found that declining marriage rates were mostly
responsible for the increase.

Several lessons can be drawn from the analysis of the Lithuanian economy during
2007-2015. First, implementing fiscal consolidation by reducing the generosity of the
benefits system can have important negative distributional consequences. Falling re-
gressivity of benefits during the economic expansion in the aftermath of the financial
crisis was one of the main contributors to increasing disposable income inequality
in Lithuania. Second, the Lithuanian tax system is designed in such a way that its
progressivity declines in response to unequal growth in income distribution. As the
economy continues to converge towards EU-15, we can expect this mechanism to
continue unless the tax system is reconsidered. Third, changing demographic com-
position of the population can have important consequences on the income inequality
as well. As marriage rates continue to decline (most likely due to a change in the
preferences with respect to the size of the household), we can expect to see rising
income inequality in the future.

75



Table 2.6: Decomposition of the changes in redistribution

(a) Net redistribution, benefit redistribution and tax redistribution

Net redistribution Benefit redistribution Tax redistribution
2007-2015 2007-2011  2011-2015 2007-2015 2007-2011 2011-2015 2007-2015 2007-2011 2011-2015
Total 0.021 0.048 -0.026 0.021 0.045 -0.024 -0.010 -0.007 -0.003
Taxes and 0.023 0.024 -0.001 0.027 0.028 -0.002 -0.008 -0.008 0.000
Benefits
Market -0.001 0.024 -0.025 -0.006 0.017 -0.022 -0.002 0.001 -0.003
incomes

Notes: Columns indicate the time period over which statistics where calculated (e.g. 2007-2011 refers to the change
from 2007 to 2011).

(a) Detailed tax and benefit redistribution

Benefit regressivity Average benefit rate Tax progressivity Average tax rate
2007-2015  2007-2011  2011-2015  2007-2015  2007-2011  2011-2015 2007-2015 2007-2011 2011-2015 2007-2015 2007-2011  2011-2015
Total 0.034 0.078 -0.044 0.037 0.066 -0.029 0.017 0.055 -0.038 -0.070 -0.077 0.007
Taxes and -0.017 0.015 -0.032 0.070 0.060 0.010 0.029 0.033 -0.004 -0.071 -0.071 0.000
Benefits
Market 0.051 0.062 -0.012 -0.033 0.006 -0.039 -0.012 0.022 -0.035 0.000 -0.006 0.006

incomes

Notes: Columns indicate the time period over which statistics where calculated (e.g. 2007-2011 refers to the change
from 2007 to 2011).
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3.STATUTORY, EFFECTIVE AND OPTIMAL NET TAX SCHEDULES
IN LITHUANIA

3.1.Introduction

Although it is widely accepted that taxes are necessary to finance government expen-
ditures and social transfer programs, there is a great deal of disagreement concerning
who should be paying these taxes. Regarding labor income taxation, the optimal
tax literature considers three factors (income distribution, labour elasticities and soci-
ety’s preferences) when determining who should pay taxes and how much should they
pay (see, e.g., Saez 2001)). Oftentimes, however, statutory tax rates - the rates that are
inscribed in the law - are smaller and less progressive than optimal ones (Saez 2002).
Additionally, tax avoidance and fraud lead to further divergence between taxes that
are actually paid (i.e. effective tax rates) and optimal ones. These three concepts (op-
timal, effective and statutory rates) are interrelated in a complex way: optimal taxes
inform us about the desirable rate structure, whereas effective rates show how the tax
system effectively taxes people based on rules set out by statutory rates, as prescribed
by law. The interplay between these concepts is key to addressing urgent public pol-
icy questions: how do statutory rates effectively impact on individuals?; how does
the tax system fare as compared to optimality principles?; etc.

We perform this analysis for the case of Lithuania. Our objective is twofold: first,
we establish the extent to which the real world labour tax structure of the country is
aligned with lessons from the optimal tax literature. Second, we compare the three
schedules for employees and the self-employed. Governments utilise the tax system
to encourage various types of behaviours - including the choice of self-employment.
While this may have favourable effects on the labour supply or taxable income of
those concerned, it may cause additional difficulties. For example, the self-employed
usually face lower statutory income tax rates and are more likely to evade taxes as
compared to employees, which leads to smaller government coffers and questions
of social justice (Milanez and Bratta 2019). Lithuania is a particularly interesting
case study in this regard. First, it applies rather distinct rules for employees and the
self-employed. Second, it enjoys good survey and administrative data availability.

This chapter relates to two bodies of tax literature. The first is the optimal tax
literature, particularly the sub-branch which compares optimal tax schedules with
statutory ones. The literature of optimal taxation started with partial equilibrium mod-
els based on individuals, most notably Mirlees (1971)). He demonstrated that higher
marginal tax rates generate labour responses that cause employees to spend less time
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in employment. The Mirlees model was modified by Saez (2001)) by replacing theo-
retical labour responses with observable income-dependent labour supply elasticities.
This methodology was first used to argue that optimal gross income (which excludes
social contributions) tax rates of top incomes in the USA could exceed 50%. More
recent studies have replaced the labour elasticity with elasticities of taxable income.
These are considered broader than labour elasticity, as they include other behaviour
responses, such as tax evasion and avoidance, and not only labour supply. Klemm
et al. (2018), also using Saez (2001) methodology and estimates of taxable elastici-
ties, suggest that optimal income tax rates for top incomes exceed 60% for 27 global
countries. A slightly modified version by Saez (2002) considers optimal tax rates at
the bottom of the income distribution, by incorporating labour market responses at
the intensive and extensive margin throughout the income distribution.

Subsequent authors have shown that optimal taxes rates differ, depending on the
optimal tax schedule model. For example, Immervoll et al. (2011) extends Saez
(2002) model (which includes only individuals) to couples, and suggests lower taxes
on secondary earners versus primary earners for a sample of 15 EU countries. Ad-
ditionally, the income tax schedule also depends on the existence of non-income tax
schedules. For example, Huang and Rios (2016) shows that countries with a non-
linear income tax and a linear non-income tax (such as the value-added tax in Russia)
should have lower marginal income tax rates. However, if a country also exhibits
high income under-reporting, then marginal income taxes should be lifted again. Us-
ing general equilibrium models, other authors such as Heathcote et al. (2017) find that
incorporating skill investment and public good provision suggest lower progressivity
(although high poverty rates that prevent skill investment undermine such claims).
There are also models that look at employment and self-employment simultaneously,
for example, Zawisza (2019). This model incorporates own-elasticities to declare em-
ployment or self-employment income and evaluates the cross-elasticities of switch-
ing between employment and self-employment. He found the elasticities of the self-
employed to be three times higher than the elasticities of the employed in Poland. The
lack of consensus leaves the researcher puzzled as to which model to use, but the lack
of elasticity and other parameter estimates constrains the model choice to that of Saez
(2002). This means that we work with the same elasticity for the self-employed and
employed, which may lead to an over-estimation of the optimal tax schedule for the
self-employed.

Furthermore, the optimal tax literature has attempted to analyse different tax and
income concepts. Mirlees (1971)), Saez (2001)), and Immervoll et al. (2011)) focused
on income tax and employment income. Saez (2002) considered net taxes (income
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taxes minus public benefits), which means that individuals take into consideration
their income taxes and (instantaneous) benefits when making employment decisions.
This is useful when analysing optimal taxes at the bottom of the income distribution,
since high public benefits (such as unemployment benefits) may discourage work as
much as high taxes. However, for most OECD countries (OECD 2019), income tax
constitutes a small part of the ”tax” burden. For them, social contributions are both
higher and not necessarily actuarially fair, meaning that this, too, can be seen as a tax.

We also relate to the tax literature which examines statutory and effective tax rate
differences between employees and the self-employed. Studies focusing on labour
taxation show that statutory tax schedules for employees (OECD 2019) and for the
self-employed (Milanez and Bratta 2019) vary across OECD countries and across
different households types within countries. Estimates of effective tax rates largely
come from the tax evasion literature, which implicitly compares statutory and effec-
tive tax rates, although the focus is often on the individual. The closest work to our
chapter is by Matsaganis et al. (2013), who estimate income misreporting in Greece
of wages and of self-employment income in the period 2005-2009. They find that
about 43% of self-employment income was under-reported in 2009 and that the tails
of income distribution under-reported income more often. They do this by compar-
ing EU-SILC data on income coupled with administrative data on income, and use
EUROMOD to streamline the definitions. They face the challenge of having differ-
ent samples of people in the EU-SILC and the administrative records. In a different
study, Johns and Slemrod (2010) finds that top income-earners tend to avoid taxes,
leading to lower effective tax rates in the USA, and Alstadsater et al. (2017) find
that the most wealthy Scandinavians also exhibit a similar trend. Even though the
evidence suggests that employees do evade income, up to 20% of the top incomes
in Estonia do so (Paulus 2015), the self-employed tend to engage in tax evasion and
avoidance substantially more (see, e.g. Baldini et al. 2009; Slemrod 2016) with some
estimates showing that more than half of income may be concealed from the author-
ities (Artavanis et al. 2016).

We find that the three net tax schedules diverge much more for the self-employed
than for employees. In fact, the optimal, statutory and effective tax rates for employ-
ees largely coincide for all but the tails of the income distribution. In contrast, for
the self-employed, the effective tax rates are well below the statutory tax rates, while
statutory rates are also below the optimal rates for most of the income distribution.

The chapter is structured as follows. In section B.J, we present the data sources
and the definitions used throughout the chapter. The following three sections cover
the statutory, effective and optimal net tax schedules. The results are presented and
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discussed in section B.¢, while the conclusions, recommendations and limitations are
presented in section B.7.

3.2.Data and definitions

We use the European Union Statistics on Income and Living Conditions (EU-SILC)
dataset to estimate statutory, effective, and optimal net tax schedules for Lithuania.
This is the only publicly available source of data with sufficient information for our
analysis in one dataset for Lithuania, as it contains key information on employment
income, taxes, benefits, household composition and information that can help to clas-
sify individuals as employees or self-employed. The yearly EU-SILC has been run-
ning since 2004 and is the reference for comparable data on personal income in Eu-
rope. Each year, around five thousand households encompassing around 10 thousand
household members over 16 years of age who agree to share information on their
incomes are includedl, We pool data from surveys carried out in 2015-2016, which
contain income data (reference years) of 2014-2015. While the data is well explained
on the Eurostat Websiteg, some features are mentioned here.

Firstly, certain income components are only available for the household level in
the survey. Notably, income tax and social contributions are calculated at the house-
hold level. This restricts the analysis to the concept of household (equivalised) in-
come rather than individual income, which can be considered a blessing or a curse.
On one hand, the literature suggests that individuals make economic decisions taking
themselves as well as their household members into consideration (see, among others,
Vogler and Pahl [1994). For example, the incomes of all household members comprise
a common budget constraint (Chiappori and Meghir 2015), thereby influencing each
household member’s behaviour. Additionally, some benefits are only granted at the
household level (e.g. social assistance benefit), making the allocation of this benefit
to any specific household member artificial. Nevertheless, each household member
has his/her own preferences and a typically unequal control of the household’s bud-
get, with evidence suggesting that decisions within households are rarely joint and
more often taken by specific household members (Pahl 1995)5. To partly account for
the limitations of working with household data we carry out an analysis of single’s
households as a robustness check, but our results still hold.

1. For 2015 reference year, 5142 households out of 6161 households participated in the survey-
interview. This means that at least one respondent was willing to fill in the survey on behalf of the
household. For those 5142 households, information on all household members was collected.

2. https://ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-living-
conditions

3. Future studies should also compare them with net tax schedules for individual incomes or the
interactions between individuals within a household.
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Second, EU-SILC has a large survey component, but, since 2012, Lithuania has
made heavy use of register (administrative) data. The State Social Insurance Fund
Board data and the State Tax Inspectorate under the Ministry of Finance of the Re-
public of Lithuania data have been linked to sample data and used for checking cash
or near-cash employee income, social insurance contributions and taxes on income,
as well as old age benefits. Maternity and maternity/paternity allowances, care al-
lowance, social assistance, old-age, and survivor’s pensions have been taken from
the administrative data. See country reportE for more information. Register data is
directly imputed from the registers for households which agree to participate in the
survey. If register data is not available, then survey data is used. In the case of in-
come, particularly employment income and income from self-employment, data is
taken from both administrative and survey sources, and the greater value of the two
is used. This “true” income is later used to estimate statutory taxes. In this way,
we can observe actual incomes and not just income that has been reported to the tax
authorities. In the case of taxes and benefits, we mainly rely on administrative data.

Third, survey weights are used to partly adjust for probability of selection, non-
response and, as appropriate, to adjust the sample to external data. Currently, the
sample is adjusted for demographic and geographic external data only. The weights
are further adjusted according to Eurostat 2018b: weights of household members who
are over age 16 are scaled up by distributing weights of those under age 16. For most
of the calculations, we only considered households that had at least one non-student
household member aged 18-62. This means we kept one observation per household
whose weight was the sum of the individual weights in that household.

Fourth, there is evidence that income inequality is underestimated in EU-
SILC (Hlasny and Verme 2018; Toérmilehto 2017). Callan et al. (2020) find that
in Ireland only the top 1% of income is missing from household surveys as compared
to register data, after accounting for concept differences. In line with this, Navické
and Lazutka (2016) show that capital income is under-reported for Lithuania in EU-
SILC, which is usually concentrated at the top of income distribution, while other
income components are much less under-reported. A study of Estonian Household
Finance and Consumption Survey by Merikiill and Room (2019) showed that the rich
as well as the poor usually do respond to surveys and so unit non-response is a smaller
problem, but income is under-reported due to item-non-response. That is, the richer
individuals do participate in household questioners but tend to avoid questions re-
lated to specific income/wealth questions. Since employee income, taxes and social
contributions for those who agree to participate in the survey are taken from regis-

4. https://circabc.europa.eu/faces/jsp/extension/wai/navigation/container.jsp
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ters in Lithuania, item non-response should be a smaller problem here. One major
exception is self-employment income, which is not imputed from registers and has
been often found omitted in the mentioned study. Unfortunately, Merikiill and Room
(2019) do not succeed in replicating register data with survey data using data impu-
tation techniques, citing lack of common support as the key issue. Furthermore, as
self-employment income is often under-reported to tax authorities, such imputation
are unhelpful in the first place. As we focus on labour rather than capital income and
we see self-employment income as problematic to weight, we refrain from reweighing
our data.

Finally, EU-SILC is compatible with Euromod. Euromod is a European tax-
benefit simulator which takes in EU-SILC data and calculates how much tax each
individual should pay or how many benefits he should receive based on his market
income and other characteristics (e.g. age, whether he has any dependants, employ-
ment status, etc.). This allows us to estimate statutory tax schedules. It should be
noted that while EU-SILC is used for EUROMOD, there are adjustments made in the
processﬂ.

This data and Euromod allows us to estimate the three net tax schedules. Specifi-
cally, we estimate household equivalised net taxes as a share of household equivalised
gross employment income. Let us explain each term in more detail. Gross employ-
ment income is defined as yearly gross employee and self-employed income (includ-
ing social contributions of the employee, the self-employed and the employer). Net
tax is the difference between taxes paid and public transfers received. Gross employ-
ment income minus net taxes is net labour income. The unit of observation is a house-
hold to which we allocate an equivalised incomef. To obtain equivalised income, we
first sum the incomes of all household members for a given household. Then, we ad-
just the sum by an OECD-modified equivalence scale, where 1 is attributed to the first
household member, 0.5 to the second and each subsequent person aged 14 and over
and 0.3 to each child aged under age 14. Henceforth, any reference to income or taxes
in this text relates to equivalised household income and taxes. Finally, we construct
a working sample which includes only households with at least one member who is
not a student and is between 18 and 62 years of age. This allows us to focus on the

5. For example, 20 household members who were born after the income period were removed in the
EUROMOD 2015 and 2016 input files. This meant that survey weights add up to different totals and
equivalence scales also differ for those households. Unfortunately, the household id’s differ in the two
data sets and we were not able to identify which are the household members that should be removed
from EU-SILC to generate the same weights.

6. The alternative would be to have different tax rates for different types of households (e.g. single,
married, married with children) as done in Guner et al. (2014), but using equivalised income allows us
to have a single summary statistic and worry less about sample size.
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Table 3.1: Average yearly equivalised income and net taxes in Lithua-

nia, euro
. Full sample Working sample
Variable (population) (18-62, non student)
gross employment income 7663 8952
net taxes (minus) 1045 1944
net labour income 6618 7008
number of households 9657 6459

Data for 2014-2015 income reference years comes from the EU-SILC
dataset. Gross employment income and net taxes include employer’s
and employee’s social contributions.

working-age population and excludes pensioners - implicitly also reducing the role
of these benefits in household income. We do not remove them completely, because
many households have at least one pensioner or student, and they contribute to the
household income. Income and net tax statistics from EU-SILC for 2014 and 2015
reference years for the full sample, which represents Lithuania’s population, and the
working sample is summarised in Table B.1.

We focus mainly on gross employment income and net labour income. These
variables relate most closely with one’s work incentives!. EU-SILC has more in-
come variables that also relate to work incentives, but we refrain from discussing
thosef Gross employee income is defined as the total remuneration in cash payable
by an employer to an employee in return for work done by the latter during the in-
come reference period, plus the employer’s social insurance contribution. Gross self-
employment income is defined as the income received during the income reference
period by individuals, for themselves or in respect of their family members, as a result
of their current or former involvement in self-employed work. Self-employed work
covers those jobs where the remuneration is directly dependent upon the profits (or
the potential for profits) derived from the goods and services produced (where own
consumption is considered to be part of profits).

7. Other possible strategies could include looking at taxes only or net taxes, taking into account
inter-temporal benefit accrual such as for pensions. We leave this aside for future research.

8. For example, disposable income includes all the variables that fall under net labour income as well
as other incomes, such as private transfers, and other taxes, notably capital tax. These variables play a
minor role in this survey and do not impact the results. EU-SILC also includes several non-cash items
that may have a larger impact on income and decision-making, but it is not clear to what extent this can
be taxed. For example, non-cash items, especially imputed rent, which is the approximate income one
would receive if one was to rent his/her residence, constitutes about 18% percent of gross employment
income of the working sample.
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We include social contributions and all benefits in our definition of net tax in or-
der to better reflect the incentives Lithuania’s households face when participating in
the labour market. Social contributions constitute a relatively large share of labour
costs as well as the biggest source of revenue for the government (11.9% of GDP in
2015 according to Eurostat, while income tax makes up only 5.4%, even lower than
VAT - 7.7%). Although contributions are used to finance social benefits, and could
be seen as tax-neutral, there are also reasons to think of them, at least in part, as a
tax. In their book, Frolich et al. (2014) argue that some people may either not want
the benefits associated with social contributions or want less of them, in which case
only the difference between the desired benefits and the paid contributions should
be considered as tax. For example, using USA data Chetty et al. (2016) finds that
poor people tend to live shorter lives, meaning they have less chance of getting any
benefits despite their contributions. Knowing that the largest share of social contri-
butions is to insure against old-age, not paying social insurance contributions may
be a very rational response for these people. In such cases, people may either work
less if the contributions are perceived as too high or turn to informal work to avoid
paying them (Frolich et al. 2014). Since we cannot identify the part of social con-
tributions that are paid willingly, or how much of other taxes people willingly pay
in exchange for public goods and services, we include social contributions into our
definition of tax. We include all benefits (old-age, sickness/health, disability, family,
unemployment and other benefits) into the definition of equivalised income.

Detailed statistics of income and net taxes as a percent of gross employment in-
come are shown in Table B.2. 88% of gross employment income is derived from gross
employee income, with the residual derived from self-employment income. Public
transfers increase income, resulting in 21% higher gross labour income than gross
employment income for the full sample, but only 13 % in the working sample. Public
transfers increase income by less in the working sample because we exclude a large
share of pensioners together with their old-age public transfers. Other public trans-
fers? still constitute a sizable share of income in the working sample. Tax on income
and social insurance contributions reduce gross employment income by just over a
third. As a result, net labour income is 86% of gross employment income on average
(resp. 78% of working sample). Therefore, the net taxes as a percent of income gross
employment income is 34% in the working sample.

As Lithuania’s tax system treats employees and the self-employed differently, we
also examine different types of households. In total, there are three non-overlapping

9. Disability benefits and family/children related allowances each constitute about a third of the other
public transfers. While unemployment benefits only make up 10% of other public transfers.
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Table 3.2: Detailed equivalized income and net tax in Lithuania, % of gross employment
income

Full sample Working sample

Variable (population) (18-62, non student)
gross employee income 88 88
gross self-employed income 12 12
gross employment income 100 100
old-age public transfer 12 4
other public transfers 9 8
gross labour income 121 113
tax on income and social insurance contributions -34 -34
net labour income 86 78
number of households 9657 6459

All variables are in percent of gross employment income. Data for the income reference
years of 2014-2015 comes from EU-SILC. Gross employment income and it’s components
include employer’s and employee’s social contributions.

groups of households: employees, self-employed and other. We use two definitions
to define a household. The preferred is the Income definition, where we sum house-
hold members’ gross labour income components (employee, self-employed and pub-
lic transfer income) in a household and see which of the three components is dominant.
Additionally, employee/self-employed households must have received or made a loss
of at least 10 euros of gross employee/self-employed income in the reference year;
otherwise, they are classified as other”. The alternative is the 7ime definition, where
the total household member’s months spent in an activity is considered. Specifically,
each household member had to identify his/her main activity in each month of the in-
come reference year, be it an employee, self-employed or other. We then sum all the
months of all household members, note which is the largest, and label that household
accordingly.

Using the income definition results in a higher net labour income of the self-
employed households, as summarised in Figure B.1. Under the income definition,
self-employed households receive around 14% more gross employment income than
employee households, but pay only 17% of the net taxes that employee households
pay. This results in 52% higher net labour income of the self-employed as compared
to employees. Under the time definition, the self-employed pay less net taxes than
employees, but they also earn much less gross employment income. More generally,
while self-employment is not the activity that households report spending most of
their time on collectively, it is the one that generates the largest net labour income. In-
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Figure 3.1: Average equivalised yearly income in Lithuania for 2014-2015 reference
years

124

104

Gross employment income (thousand euro)
(2}

empI'(Jyed self—en;ployed empli)yed self—err;ployed
(income def.) (income def.) (time def.) (time def.)

. net tax net labour income

Bars represent average equivalised income for employee and self-employed households under two
grouping definitions: income definition and time definitions. The sum of equivalised net labour
income and equivalised net tax is equivalised gross employment income. Calculations are based on the
working sample. There are 264 households that fall under the time definition for the self-employed

and 545 under the income definition (4566 and 4889 for the employees respectively).

deed, only 3.3% of households report spending most of their time in self-employment,
while 7.4% report gaining most of their gross labour income from self-employment.
This is largely because over half of household members who earn their own self-
employment income also earn employee income, and 60% cohabit with someone who
earns employee income. Those who earn their own employee income are much less
likely to earn self-employment income (10%) or cohabit with someone who does
(14%).

Finally, we compute average and marginal tax rates throughout the chapter.
The formula for the average tax rate for the gross employment income decile ¢ =
1,2,...,101s

n
Zk;h taxesy * wy

atr; =  Fa—
Zk;h incomey, * Wy,
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defined by the sum of taxes paid by households k£ = 1;, 2, ..., n; and n; would mean
the n*" household member of decile 7. We adjust the distribution of taxes using survey
weights wy. Then, we divide the weighted taxes paid by the income of all households
multiplied by their weights in decile 7.

Similarly, marginal taxes for gross employment income decile ¢ = 2, 3, ..., 10

i ni—1
Zkzli tavesy * Wy — Zk:li—l taxresy * wy

mitr; = ]

Zk;h INCOMER * Wi — ) p—. | VNCOMEE * W
3.3.Statutory net tax schedule

We proxy the characteristics of the statutory net tax schedule in Lithuania by apply-
ing the tax and benefit rules applicable in the country to the observations from EU-
SILC. Specifically, we utilise Euromod - a tax and benefit simulator - to estimate the
amounts of taxes and benefits that would be due if we simply apply the statutory rules
to the data at hand for all households, and for the separate groups of employees and
self-employed. We use the income definition to allocate households into employee
and self-employed throughout this section. Finally, we present statutory average tax
schedules for Lithuania for the two groups.

Lithuania’s tax and benefit system is complex. First, it incorporates various taxes,
social contributions and benefits. We consider income tax, all social contributions,
and a wide range of benefits. Most benefits, including pensions, are related to house-
hold members’ previous income, although various coefficients, ceilings and floors en-
sure some income redistribution in the system. Second, there are various household-
member and household-level characteristics that determine how much net taxes a
household member should pay. This results in a wide range of net taxes to consider.

Figure B.2 presents the statutory social contribution rates and bases that we derive
for the household member in our sample@. Different contribution rates and bases are
applied to employees and the self-employed; gross employee taxable income is sub-
ject to a monthly minimum wage (MMW) floor, while most forms of self-employed
income benefit from a 50 percent tax base reduction. Therefore, the effective taxes
paid by the self-employed can be much smaller than those paid by employees. A
likely possible weakness of our data is that some tax-relevant information for prop-
erly applying the statutory rules may not be factored in, hence inducing a potential
bias of an a priori unknown sign. For example, the self-employed may benefit from
carried-forward losses, a factor that would effectively further widen the difference in
statutory rates between employees and the self-employed@.

10. These social contributions were effective before a large tax reform that took place in 2019.
11. Other examples are tax exemptions for specific disabilities, economic activity or information that
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Figure 3.2: Statutory social insurance contributions excluding the statutory health
insurance contributions prior to 2019 reform

Social contributions

Self-employed
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Rate: 30.48/32.48% + 0.2%

Sportsmen, receiving income not from employer
and individual activities

guarantee fund + 0.5 % long term
job benefit fund. May rise an extra
3.02 p. p. if the job contract is
temporary and job is risky.

Rate: 28.9/30.9%.

Base: tax applies to 50% of taxable income. Tax ceiling 28
AMW.

Managers of small
partnerships who are not their]

members and receive income
based on a civil contract.
Managers, members of

monitoring board or lending

committee wages or bonuses

Rate: 25.3/27.3%.

Base: subject to MMW floor.

Individual agricultural actiivity
Rate: 28.9/30.9%.
Base: if size of farm exceeds 4 EDV, tax applies to 50% of
taxable income. Tax ceiling 14 AMW. If income is not taxed|
by income tax and agricultural income is not declared,
base is fixed at 12 MMW.

ISportsmen, receiving income from|
employer

Rate: 30.48/32.48%. May rise an

extra 1.8 p. p. if the job is risky.

ase: if one has an artist status, ta
applies to 50% of income.

Business sertificates
Rate: 25.3/27.3% from MMW.
Base: 0 if the business is rent.

Individual enterpreise owners, real members of the general
partnerships and limited partnerships, members of small
partnerships
Rate: 30.3/32.3%.

Base: tax applies to 50% of work related income. Tax ceiling -
28 AMW.

MMW - monthly minimum wage, AMW - average monthly wage. Sources: based on state tax

inspectorate of Lithuania.

Euromod and EU-SILC dataset for Lithuania is able to estimate the majority of
taxes and a portion of benefitsi2. For example, family benefits that depend on the
number of children and their ages are simulated. Furthermore, simulations are made
for anumber of contributory (social insurance-based) benefits, such as maternity leave
or benefits assigned to low-income household members. A number of benefits with
entitlement rights dependent on contribution history (i.e. pensions, sickness benefit,

is not collected in EU-SILC survey. If these were fully accounted for, the statutory rates would be lower
and closer to the effective tax rates. It is also likely that these specificities will be more important for
the self-employed.

12. Euromod input files are slightly modified versions of EU-SILC data. In the case of Lithuania, 10
household members that were not yet born in the reference period were dropped in the 2016 and 2015
survey. Euromod also reads country-specific files which describe the statutory taxes and benefits of
those countries that are then applied on the input files. More information on Euromod can be found at
http://www.euromod.ac.uk and in Navické and Cizauskaité (2018) in particular.
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disability benefits, etc.) are not simulated due to the lack of data on previous employ-
ment history and salaries received, some event occurrence (i.e. disability or accident
at work), or lack of information on previous partner entitlements (i.e. survival pen-
sions). In those cases where potential benefits are not simulated, they are replaced
with effective benefits from the input file. We run the simulations at a household-
member level, after which we aggregate to household-level and adjust incomes by
an equivalence scale. Finally, we construct a working sample by keeping house-
holds with at least one household member who is 18-62 years of age and is not a stu-
dent. We use EUROMOD version’s H1.0+ 2014 and 2015 Lithuania’s system files
on LT 2015 al and LT 2016 a2 input data respectively.

The relation between two simulated variables is plotted in Figure B.3. On the x-
axis is the gross employment income, and on the y-axis is net labour income (gross
employment income minus net taxes). The figure thus links the mechanisms which
transform gross employment income into net labour income. The diagonal line repre-
sents no transformation: what a household earns from employment income becomes
its net labour income. Anything below the diagonal line refers to income that is taxed
away. Anything above the diagonal line means that the household received public
transfers that exceed paid taxes. The colours and shapes of the points represent the
groups according to their main source of income: gross employee income, gross self-
employment income, and public transfer income.

Many households that receive hardly any gross employment income are legally
entitled to substantial public transfers which raise their net labour income above the
diagonal line. This is largely because some or all households are able to apply for
old-age benefits or disability benefits. Once households start earning some gross
employment income, their net labour income becomes dispersed and their main source
of income is increasingly likely to be employment income. As gross employment
income rises, the majority of households tend to be below the diagonal line, as they
have to pay taxes and receive fewer benefits.

The self-employed households receive higher net labour income as compared to
the employee households, especially at higher gross employment income levels. This
is because employees are legally subject to higher statutory average tax rates than the
self-employed for the same level of gross employment income. In part, this is due
to the lower taxable base of the self-employed. Furthermore, the self-employed have
access to more types of tax treatment. For example, the self-employed may purchase
business certificates. This requires their holders to pay a one-off fee determined by the
municipality if they receive under 4500 euro from the activity. For a couple with two
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Figure 3.3: Statutory equivalised incomes of households grouped using the income
definition in Lithuania

Main souce of income
gross employment
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Equivalised gross employment income and net labour income is in thousands of euro per year.
Households are allocated to groups according to the income definition for 2014-2015 income reference
years and are represented by dots in the graph (see Section B.2). The diagonal line illustrates that
household employment income is equal to net labour income. Any dot above the diagonal line
illustrates that the household receives additional benefits, while dots under the horizontal line means

that the household pays additional taxes or social contributions..

business certificates, this could lead to 9000/1.5 = 6000 euro equivalised income
that is barely taxed, while other types of incomes could be declared under different
activity forms or taxed at a different rate thereafter.

Not only do the self-employed earn more net labour income on average due to
lower taxes, but self-employed households are concentrated at the top of the income
distribution. For example, in the bottom 20% of the net labour income distribution,
only 5% of households can be considered self-employed under the income definition.
The share of households that are self-employed almost triples in the top 20% of the
income distribution, and reaches 30% for the top 5% in Lithuania. Such a distribution
of self-employed households also encourages us to make stronger claims on the richer
self-employed rather than the poorer ones. Nevertheless, the data suggests that the
self-employed are faring worse at the bottom of the income distribution. As seen in
Table B.3, employee households grouped using the income definition in the second
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(pseudo) decile receive 1.77 thousand euro net labour income, and do not pay any net
taxes. The self-employed receive less net labour income (0.83 thousand euro) and pay
more net taxes. This is because the self-employed receive fewer benefits as compared
to employees at the bottom of the income distribution, but they pay similar taxes.

Table 3.3: Statutory equivalised gross employment income, net taxes and net labour income in thousand euro
per year.

ercentile 27058 employment net taxes net labour income
P N income all  employees self-employed all  employees self-employed
0-7 0.00 -2.25 225
7-20 1.41 -1.12 0.25 0.42 2.53 1.72 1.19
20-30 3.59 0.07 0.76 0.70 3.52 2.86 2.95
30-40 5.10 0.78 1.29 1.01 432 3.81 4.14
40-50 6.61 1.54 1.80 1.32 5.07 4.79 5.27
50-60 8.22 2.29 2.48 1.86 5.93 5.73 6.34
60-70 10.08 3.03 3.16 2.83 7.05 6.96 7.03
70-80 12.36 4.08 4.28 291 8.28 8.08 9.39
80-90 15.69 5.67 5.86 4.09 10.02 9.84 11.50
90-100 27.65 10.29 10.91 7.02 17.36 16.65 21.21

Data is sorted according to equivalised gross employment income (includes social contributions). Net taxes in-
clude tax minus public benefits (public transfers). Net labour income is gross employment income plus benefits
minus taxes. We report averages of percentile ranges. Gross employment income is taken from EU-SILC, while
net taxes are estimated by Euromod, which takes into account various individual and household characteristics
(e.g. age, health status). All figures are taken from Euromod and are weighted to include only those households
with at least one member who is aged 18-62 and is not a student. The number of observations per decile is avail-
able in Table A1 in the Appendix.

Table B.4 contains data on the composition of average statutory net tax rates. As
gross employment income rises, average net tax rates rise as well. In particular, aver-
age net taxes are negative for the bottom percentiles (as people receive more benefits
than they pay in taxes), and they rise to 36.7% of gross employment income.

At the bottom of the income distribution, both groups pay similar taxes as a share
of gross employment income, even though reasons differd. As gross employment
income rises, employees receive less benefits and start paying more taxes as a share
of gross employment income (due to the diminishing effect of non-taxable minimum
for employees). The self-employed also receive less benefits but are not required to
pay higher taxes. As aresult, the richest employee households pay 39.3% for the their
income in tax, while the self-employed households pay 23.8%.

Similar observations can be made when considering marginal net tax rates. Statu-
tory marginal net tax rates increase from 39% to 43% for employee households, while
they fluctuate around 25% for most self-employed households. Two observations, in

13. The employees pay less tax because of a non-taxable minimum, which gradually diminishes as
income rises. The self-employed tend to pay less social contributions because of a lower tax base and
exemptions.
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Table 3.4: Household statutory average net tax rates in Lithuania, net taxes as a share of gross employment income

. net taxes taxes public transfers
percentile all employees self-employed employees self-employed employees self-employed

0-7

7-20 -1.121 -0.106 0.171 0.336 0.340 0.442 0.169
20-30 -0.018 0.076 0.104 0.369 0.303 0.293 0.199
30-40 0.130 0.168 0.104 0.379 0314 0.211 0.210
40-50 0.222 0.237 0.138 0.395 0.287 0.158 0.149
50-60 0.270 0.281 0.200 0.400 0.286 0.119 0.086
60-70 0.293 0.301 0.277 0.400 0.318 0.099 0.041
70-80 0.326 0.335 0.226 0411 0.293 0.076 0.068
80-90 0.355 0.366 0.257 0.412 0.300 0.046 0.043
90-100  0.367 0.393 0.238 0.419 0.276 0.026 0.037

Percentiles are sorted by gross employment income (includes social contributions). Taxes include income tax and
social contributions. public transfers include old-age, disability, unemployment and other benefits. Net taxes are
taxes minus public benefits. Gross employment income is taken from EU-SILC, while all other figures are esti-
mated by Euromod, which takes into account various individual and household characteristics (e.g. age, health
status). Number of observations per decile is available in Table [A1] in the Appendix.

particular, are worth mentioning. The first is that the self-employed in the sixth decile
face marginal taxes as high as 46%. This is partly related to public transfers which
are capped at these levels. The second observation is that business certificates are no
longer allowed at such high levels, and income composition changes. If we remove
all households which have both self-employed and employee incomes and remove
households with business certificates, the marginal statutory tax rates fluctuate be-
tween 24 and 36% for the self-employed.

Our results may be influenced by income concepts and definitions used. In par-
ticular, taxes are applied to individuals and not to households in Lithuania, so it is
important to consider individuals in the analysis instead of equivalized households.
As mentioned, EU-SILC data bundles several income components at the household
level, most notability income taxes and social contributions, which are difficult to dis-
entangle. Thus, while EUROMOD can model individual level taxes, the same does
not apply to effective taxest.

14. As a validity check, we restrict the sample of households to those where there is only one person
aged 18-62, although other individuals can also live there. We label this as single households as this
removes the issue of married households. The results presented in Table [A3 in the appendix are similar
to our previous analysis even though the small sample size requires smaller bins. In particular tax rates
are very similar in magnitude. Public transfer rates, however, became larger when considering single
households as these households tend to contain pensioners or dependants. If we further restrict house-
holds to pure one person households, where the one person must be aged 18-62, tax rates remain similar
but public transfer rates become closer to those observed in Table B.4. Moving to single households
removes both the issue of focusing on households instead of individuals and remove equivalization ef-
fects. Unfortunately, there would be too few observations to allow reporting. Nevertheless, it seems
that the results are not significantly affected by the choice of the concepts and we proceed further with
our initial ones.
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3.4 Effective net tax schedule

We estimate effective equivalised net tax schedule for Lithuania in a similar fashion
as was done for statutory tax section. We use EU-SILC data for the period 2014-2015
and simply compare the net taxes that each household paid with the gross employment
income that each household received. The vast majority of net taxes paid by house-
holds in EU-SILC come from administrative sources and therefore represent effec-
tive taxes paid. Gross employment income in the EU-SILC represents actual income,
rather than the income that the tax authorities observel3. We find that there is little
difference between the statutory and effective net tax schedules for employee house-
holds, but the self-employed households pay even less net tax than statutory rates pre-
dict. For example, self-employed households effectively pay 29 percent points less
net tax on average than employee households at the top of the income distribution.

As in Section B.3, we plot gross employment income against net labour income
for different employment groups in Figure B.4. In many respects, the effective graph
depicting effective tax schedule is similar to Figure B.3 depicting the statutory tax
schedule. The main difference is that self-employed households receive even greater
net labour income than employee households. Furthermore, in Figure B.4, for a large
number of households, gross employment income is equal to or even above the diag-
onal line, irrespective of the amount of gross employment income they earn.

The effective average net tax rates for the self-employed are much below the statu-
tory rates. The top decile of the self-employed pay 7% of their gross employment
income as net taxes, as shown in Table B.3, even though statutory rates suggest that
they should be paying 24% (see Table B.4). While statutory rates might be some-
what overstating taxes because of carried-forward losses, or other tax-relevant fea-
tures imperfectly captured by the EU-SILC data, the difference is sufficiently large to
be noteworthy. In fact, the main drivers are lower effective taxes and social contribu-
tions paid by the self-employed (whereas effective and statutory benefits received by
the self-employed are similar). In contrast, the statutory and effective net tax rates for
employees are similar. This results in a large effective net tax rate difference between
the two groups: effective average net tax rates are up to five times lower for the self-
employed as compared to employees. Additionally, self-employed average net tax

15. This is because in producing the EU-SILC data for Lithuania, households are asked to report their
gross employment income in the questionnaire. Gross employment income is also taken from adminis-
trative records for the same household. The two sources (administrative and survey) are compared for
each household by the EU-SILC team, and only the larger value of gross employment income is kept
in the EU-SILC data that is available to us. Therefore, if respondents revealed more gross employment
income in the questionnaire than to authorities, a gap arises between the effective and statutory net tax
schedules.
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Figure 3.4: Effective equivalised incomes of households grouped using the income
definition in Lithuania
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Equivalised gross employment income and net labour income is in thousands of euro per year.
Households are allocated to employment groups according to the income definition for the 2014-2015
income reference years and are represented by dots in the graph (see Section B.2). The diagonal line
illustrates that what a household earns from employment is what it receives as its net labour income.
Any dot above the diagonal line illustrates that the household receives additional benefits, while dots

under the horizontal line means that the households pay additional taxes or social contributions.

rates are less progressive: effective average tax rates are flat, with some progressivity
coming from public transfers. The lack of progresivity of effective tax rates for the
self-employed can be seen in Figure B.3.

As in the section of statutory net taxes, our concepts and definitions may influence
the results, but moving to an individual analysis is problematic given our EU-SILC
data. Nevertheless, the results for this restricted subsample of ”’single” households as
in section .3 are in line with the fuller sample - if anything the difference in net tax
rates between employees and self-employed is larger meaning that our results can be
seen as conservativeld.

16. We test a subsample of households with one household member aged 18-62, but allow older and
younger members to coexist in Table A4 in the appendix. We label this as single’s households. Again, tax
rates are similar as to the previous analysis, although the difference in tax rates between the employed
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Table 3.5: Household average effective net tax rates in Lithuania, net taxes as a share of gross employment income

. net taxes taxes public transfers
percentile all employees  self-employed  employees  self-employed  employees  self-employed

0-7

7-20 -0.812 -0.095 -0.113 0.320 0.122 0.416 0.235
20-30 -0.041 0.041 -0.101 0.331 0.130 0.290 0.231
30-40 0.074 0.119 -0.144 0.327 0.167 0.207 0.310
40-50 0.191 0.205 0.006 0.352 0.141 0.147 0.135
50-60 0.219 0.241 -0.005 0.365 0.103 0.123 0.108
60-70 0.242 0.267 0.083 0.364 0.124 0.097 0.041
70-80 0.278 0.297 0.048 0.373 0.106 0.076 0.058
80-90 0.313 0.336 0.057 0.387 0.098 0.050 0.041
90-100 0.313 0.359 0.070 0.385 0.101 0.026 0.032

Percentiles are sorted by gross employment income (which includes social contributions). Taxes include income tax and
social contributions. Public transfers include old-age, disability, unemployment and other public benefits. Net taxes are
taxes minus public benefits. All figures are taken from EU-SILC and are weighted to include only those households with
at least one member aged 18-62 and is not a student. The number of observations per decile is available in Table A in
the Appendix.

3.5.Optimal net tax schedule

In this section, we estimate an optimal net tax schedule for Lithuania. This allows us
to evaluate whether the statutory net tax schedule described in Section .3 is in line
with the economic fundamentals of the country. Additionally, it could shed light on
whether the difference between the effective and statutory rates is likely due to overly
high (economically unsustainable) statutory rates, or to low tax compliance. We use a
model developed by Saez (2002): it provides the whole optimal net tax schedule given
anumber of elasticities, government preferences for redistribution and its budget, and
a pre-existing income distribution.

3.5.1.The model

The model is taken from Saez (2002), with the exception that individuals are replaced
with households (see Section B.2). The model starts by indexing households by m €
M. The measure of households on M is denoted by dv(m). The household’s utility
depends positively on net labour income ¢, and the chosen occupation ¢ € 0, 1, .., 10,
thus u(c,i). ¢ = 0 denotes unemployed or inactive households. The higher the i,
the higher the gross employment income w associated with that occupation and the
higher the net labour income. In our study, the ¢ represents the same (pseudo) deciles
used in Sections B.3 and B.4.

and the self-employed becomes even more apparent. Public transfer rates (and subsequently net tax
rates) become higher in the single’s households because of many co-inhabiting pensioners or dependants.
Removing them and keeping only households with a single household member aged 18-62 brings public
transfers closer to initial estimates found in Table B.3, while tax rates are closer to those found in Table [A4
in the appendix. These results are not presented due to too few observations.
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Figure 3.5: Net taxes are higher and more progressive for employees than for the
self-employed
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Standard errors were compiled taking into account survey design with the help of codes from
Goedemé 2013; Zardo Trindade and Goedemé 2016 and computed using Lumley 2018 R package as

described in Lumley 2004. We use 95% confidence intervals.

The fraction of households choosing i is denoted by h(co, c1, ..., ¢;), meaning
that households weight the net disposable income associated with each job before
choosing the best one for them.

The government chooses the net taxes, 75, that each household should pay or the
benefits it should receive and maximises welfare:

W = / w1 U (w; — Ty, 0)dv(m)
M

where ;™ are positive weights and subject to a budget constraint (B.1]) described be-
low.

The rest of the derivations are found in Saez (2002), but they eventually lead to a
system of three equations
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that show how the government chooses T" to maximise W. Let us go through each
equation separately.

Equation (B.1)) is the government’s budget constraint mentioned previously. H is
the per capital government’s budget net of redistribution. In the simulation, h;(c; —
¢p), meaning that each household considers the relative gain in net labour income of
becoming employed ¢; — ¢p.

Equation (8.2) is a normalisation of the welfare function expressed in terms of
social welfare weights. Specifically, g; denotes the value (in terms of public funds) of
giving an additional dollar to a household in occupation ¢. That is, the government is
indifferent regarding giving one more dollar to a household in occupation ¢ and getting
g; of public funds. The higher the g;, the happier the government is to give money
to this occupation and, assuming the government values redistribution, g; decreases
as ¢ increases. Additionally, g depends on net labour income ¢, the marginal value
of public funds p and the distributional tastes of the government v as shown in (B.4).
If ¢ is already equally distributed, then there is less reason to further redistribute and
so g should be equal across 7’s. The higher the p, the more the government values
its public funds and the less keen it is to redistribute income. The higher the v, the
keener the government is to give money to the poorest members of society instead of
to the wealthiest.

1
ey

9i = (3.4)

Equation (B.3)) defines the optimal net tax schedule of a change in net tax rate
for occupation ¢ by a small amount d7'. Three effects are at work here, which have
to be balanced to reach optimal net tax rates. First, there is the mechanical effect
of a change in net tax rate. The rise in 7; causes the government to collect more
revenue from all those in occupation ¢ and all richer occupations ¢ + 1,7 + 2, ..., 10.
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This is represented by Z;gz hj. Second, we include the effect of social weights, g;
attached to each occupation. This is done by stating that the government values each
dollar collected by occupation ¢ at 1 — g;, since the government may prefer not taking
money from some groups in the first place (e.g. the very poor). Third, it includes two
behavioural responses: the extensive response and the intensive response.

The extensive response is captured by the extensive labour supply elasticity (tech-
nically, the extensive mobility elasticity),

o Cc; — Co ahl
= hl a(cl — Co)

(3.5)

which refers to 7; becoming so large that some people working in ¢ may choose to
become unemployed or inactive ( ig). It measures the percentage change in num-
ber of employed in occupation ¢ when the difference between net labour incomes
of employed in occupation ¢ and unemployed/inactive changes by 1%. For example
1; = 0.5 means that if ¢; — cg increases by 1%, employment in ¢ will rise by 0.5%.

The intensive response is captured by the intensive mobility elasticity (akin to the
intensive labour supply elasticity)

C; — Ci—; 8hz
hi 8(@ - Cifi)

G = (3.6)
which refers to people moving from one occupation to another in search of lower net
taxes. It measures the percentage increase in supply of job ¢ when ¢; —c¢;_1 is increased
by 1%. This specification ignores income effects, or the effect of rising incomes for
all occupations simultaneously. In the literature, however, income effects are in any
case found to have a small impact (Saez 2002).

Finally, ; represents the optimal i distribution given the empirically observed h!
distribution

C; — Co .
hi = h?(CO — 0 )772 (3.7)
i 0

where the hY are reconfigured to account for the extensive response to change in net
taxes. Here, ¢, represent the actual net income and ¢; represent the optimal net in-
come which is estimated simultaneously with (B.1], B.2, B.3). Whenever net taxes are
lowered for households of occupation 7, so that ¢; — ¢y becomes bigger, more house-
holds should be working in ¢, given extensive elasticity n; and actual net incomes
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C, — Co.

3.5.2.The parameters

There are several parameters that need to be chosen for Lithuania: the labour supply
elasticities (or, actually, long-run taxable income elasticities), societies’ preferences
and other. We use taxable income elasticities, e, defined as

6_177' 0z
Tz 1 -1)

the percent in reported income when the net-of-tax rate increases by 1 percent. The
benefit of this ”sufficient” elasticity is to capture directly all behavioural effects or
raising taxes, including real responses (e.g. labour supply adjustments), tax avoidance
(e.g. claiming deductions or (legal) income shifting between tax bases) and illegal tax
evasion behaviour (see Saez et al. 2012, for example). Nevertheless, we also rely on
the available labour supply elasticity estimates for Lithuania.

Elasticities

We start with choosing (uncompensated) intensive and extensive labour mobil-
ity elasticities for (B.9) and (B.€) respectively. Income effects are usually found to
be small on aggregate (Saez 2002; Bargain et al. 2014)), which justifies considering
uncompensated labour supply elasticity instead of compensated labour supply elas-
ticity. Additionally, we require different extensive and intensive mobility elasticities
for high and low income households. If these differ, this should produce a kink in the
optimal tax schedule: higher extensive elasticities for low incomes calls for subsidies
to the poor.

First, it should be noted that ¢ is not observed empirically, but can be calculated

€ W5

Wi — Wi—1

by first estimating

64_1—7' ow
ow §(1—1)

where € show how much wage responds to the net-of-tax rate change.
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Second, as the magnitude of elasticities is uncertain, Saez (2002) proposed a wider
range of €’s and 7)’s for the upper and lower tail of distribution based on the summary
of literature (see Table B.6). Unfortunately, the ranges are large, are based mainly on
US data, are ambiguous about being short- or long-run elasticities and refer to labour
supply responses only (i.e. are not elasticities of taxable income). This has been partly
remedied by newer studies.

Table 3.6: intensive and extensive elasticities as proposed by Saez
(2002)

High income (w > 20,000%) Low income (w < 20,000%)

U 0 [0-1]
€ [0.25 - 0.5] [0.25-0.5]
The table indicates a range of possible elasticities for the United

States.

Barrios et al. (2019) estimated Lithuania’s short-run labour supply elasticity,

w 0h

-2 (3.8)

€h

denoting a percent change in net-wage on the number of hours worked, to be between
0.15 for high-skill individuals and 0.3 for low-skill individuals. This elasticity cap-
tures the main behaviour effect: the real response of labour employment and work
duration (the sum of € and 7). While there are no estimates for Lithuania’s inten-
sive, ep;, and extensive, ey, margin, Bargain et al. (2014) study these distributions
across income quantiles countries largely comparable to Lithuania, such as Estonia,
Hungary, Finland and Poland. For the four countries, the extensive labour elastici-
ties for the lower quantiles, ej; range between 0.08 to 0.26 (an exception is Finland,
with 0.8). For the higher end, ey¢;, range between 0.05 to 0.23. For the same four
countries, intensive labour elasticities range between 0 to 0.03 for the lower, ep;;,
and -0.04 to 0.03 for the higher ep;;, deciles. The extensive elasticity was found to
vary between 0.3 to 0.65 in Stachr (2008) for Estonia, while intensive elasticity was
negligible. This suggests that for Lithuania, also, most of the labour supply would
come from the extensive margin for both the lower and higher income households,
even though there may not be large differences between the upper and bottom income
distributions.2

17. The unresponsiveness of elasticities to income deciles was explained in a more recent study for
Slovakia by Senaj et al. (2014). There, e falls to 0.06 from 0.16 ep.; when only prime age workers
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Lithuania’s long-run labour supply elasticity could be much higher, and long-run
taxable income elasticities are larger still. We opt for long-run elasticities to capture
long-run effects on the economy. Jéntti et al. (2015), who has access to long-term data
for largely Scandinavian countries, finds ep. to range between 0 and 0.4, while ey;
ranges between 0 and 0.28. This suggests that a fair long-run range for Lithuania’s
ep 15 0.1 to 0.7. It is expected that e, >= ej,. Empirical studies such as Jongen and
Stoel (2019) for the Netherlands show that ey, is only 0.05, while e, is 0.21 in the
long run. Lithuania’s long-run elasticity of taxable income should also have a similar
range, but is more likely to be from 0.2 to 0.8, with the most likely elasticities at 0.5 at
the top and the bottom of the income distribution (the intensive margin more relevant
for the top and the extensive margin for the bottom). This falls within the range of e,
estimates, although it exceeds the average of 0.3 (Neisser 2017).

One reason for the larger e, in Lithuania could be the tax system. The narrower
the tax base, hence many tax avoidance possibilities, the higher is the elasticity (Saez
et al. 2012). The statutory net tax of Lithuania shows that avoidance possibilities
exist, especially for the self-employed. Another reason could be the low level of law
enforcement (Saez et al. 2012). The large shadow economy in Lithuania suggests
that tax rules there are not enforced sufficiently. The final list of e, is presented in
Table B.7. We assumed that the high income corresponds to 12000.

While elasticities in Table B.7 apply to the general population, which is domi-
nated by employed households, it does not necessarily apply to average self-employed
households. For instance, tax evasion can be higher amongst the self-employed,
since they are not subject to third-party reporting. Indeed, the elasticities for the
self-employed are found to be up to three times larger in Spain by Almunia and Lopez-
Rodriguez (2019) and in Poland by Zawisza (2019). Other studies also show that elas-
ticities of self-employed income are roughly two times higher than for other types of
income (Neisser 2017). However, since we have no available elasticities for Lithua-
nia, we leave this for future work.

Society s preferences and other parameters

Another parameter is the society’s preference parameter v. Saez (2002) in most
cases used v = 1, which already has a high preference for redistribution, while
v = 0.25 would be a lower point estimate. According to surveys, 92% of Lithua-
nians believe income inequality is too high, one of the leading countries in the EU.
Additionally, Lithuania’s government explicitly tries to reduce poverty and income

are considered, but not when a larger share of older workers are included. For Lithuania, then, where
pensions are relatively low compared to the average wage, potential pensioners are also more likely to
respond strongly to wages.
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Table 3.7: Ranges of elasticities of taxable income for Lithuania

High income (w > 12000euro) Low income (w < 12000euro0)

n [0.2, 0.3, 0.5] [0.2, 0.4, 0.6]
€ [0.1, 0.2, 0.3] [0.02, 0.1, 0.2]

The preferred taxable income elasticities for Lithuania are bolded while
the range of possible elasticities are in brackets. w is equivalised employ-
ment income, which includes employer’s and employee’s social contribu-
tions.

inequality (LR Vyriausybé 2017). Therefore, v should be clearly positive and rela-
tively high. We set v = 1 in the baseline and v = 0.7 as an alternative scenario.

The other parameters are derived from EU-SILC data itself. H = 2199 as this
was the sum of net transfers from the EU-SILC survey, ¢! and h{ was taken from the
EU-SILC survey as well. ¢ = 1,2, ..., 10 so that each occupation constitutes about
10% of population, although the first bin is smaller, so that wy = 0.

3.5.3.The simulations

Given the model and the parameters, we utilise an R-package by Hasselman (2018) to
run the simulations for Lithuania. We obtain four key variables: net labour income,
population distribution by income, and average and marginal net tax rates. Informa-
tion about each variable is presented in four graphs in Figure 3.6 and in Table B.§. In
each graph, the preferred parameter specification is depicted by a blue line, and al-
ternative parameter choices are presented as a shaded area around the blue line. The
green dashed line represents the effective net tax schedule, and the black dotted line
is the statutory tax schedule. Let us go through what messages each graphs suggest
in turn.

The effective and statutory net tax schedule coincides with the optimal net sched-
ule for the middle of the income distribution, but less for the tails. The figure on the
top- left holds the transformation from gross employment income to net labour in-
come. Effective net labour income and statutory schedule coincides with the optimal
net labour income for middle (gross employment) incomes, and, in most cases, falls
within the range of optimal schedules. At higher incomes, the optimal net labour
income is slightly below the net labour income of the statutory and well below the
effective net tax schedules. For those earning little gross employment income, the
optimal tax rates suggest that more can be done to increase labour market participa-
tion and reduce unemployment: less income should be directed to the very poorest,
and in-work credits should be provided. Unemployment and non-participation would
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then drop (from 6.9% to close to 0.9%) while the share of households employed at
lower income levels rises (from 13.0% to 20.0%) because of more in-work credit,
as illustrated by the top-right figure. The unemployment and non-participation drop
should be taken with caution. The optimal net tax model does not distinguish between
work capacity and household preferences. For example, some households may suf-
fer from severe disability or wish to attend to their own children. In these cases, it
may not make sense to fully remove benefits or expect that in-work incentives would
encourage these people to work.

Figure 3.6: Optimal, effective and statutory net tax schedules
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In each graph, the optimal net tax schedule with the preferred parameter specification (see Table B.7) is
depicted by a blue line while alternative parameter choices are presented as a shaded area around the
blue line. The green dashed line and the black dotted line represents the variables distributions in line
with the effective and statutory tax schedules respectively. The diagonal red line on the top-left figure
is a 45 degree line depicting zero net taxes.

Effective/statutory average and marginal tax rates are close to their optimal lev-
els in the middle of the income distribution, but not the tails. Optimal marginal tax
rates for the bottom deciles are strongly negative: 112.4% of their gross employment
income. This contrasts markedly with the effective positive 67.7% marginal tax rate
for the bottom deciles. Additionally, the optimal marginal tax rate for the top of the
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gross employment income distribution is 48.7% while the effective marginal tax rate
is 31.3% or about 11% below statutory. Empirical studies suggest that optimal tax
rates tend to be much higher than statutory rates at top incomes. Saez (2002) shows
that the majority of estimates of optimal tax rates for top incomes for the USA lie
above 50%. Klemm et al. (2018) also find that the top optimal marginal tax rates
exceed 50% and tend to be 10 - but sometimes even 30 - percent points above the
statutory marginal tax rates in 27 countries. Therefore, the 11% difference is on the
lower side of the estimates. Part of the reason for the gap is the large extensive labour
elasticity in Lithuania for top incomes, which prevents taxing high incomes too high.
Another reason is a large presence of self-employed.

Table 3.8: Effective and optimal variables for Lithuania

gross employment net labour net labour percentof  percentof average average marginal marginal

percentile income income® income®  households® households® tax rate® tax rate® tax rate®  tax rateP

0-7 0.0 2.1 0.6 6.9 0.9

7-20 1.4 2.5 3.6 13.0 20.0 -81.2 -158.5 67.7 -112.4
20-30 3.5 3.7 44 10.0 11.5 -4.1 -23.5 46.4 64.8
30-40 5.0 4.6 49 10.0 10.7 7.4 0.8 354 60.1
40-50 6.5 5.2 5.5 10.0 10.1 19.1 14.7 57.9 60.7
50-60 8.0 6.3 6.2 10.0 9.8 21.9 23.6 334 60.1
60-70 9.9 7.5 6.9 9.9 9.3 24.2 30.5 34.6 60.9
70-80 12.1 8.8 8.0 10.1 9.4 27.8 34.1 433 49.7
80-90 15.4 10.6 9.9 10.0 9.2 31.3 36.0 445 42.9
90-100 27.1 18.6 15.9 10.0 9.1 31.3 41.4 313 48.7

2 Effective variable.  ® Optimal variable.  Gross employment income and net labour income are in thousand euro per equivalized
household in Lithuania in the period 2014-2015. Share of households, average tax rates and marginal tax rates are in percentages.
Number of observations per decile is available in Table A in the Appendix.

3.6. Statutory, effective and optimal net tax schedules for employees and the
self-employed

Here, we compare statutory, effective and optimal (equivalised) net tax schedules for
employee and self-employed households. The three net tax schedules coincide more
for employees than the self-employed. This can be seen in Figure B.7 where the two
groups are distinguished. The effective and statutory net tax schedules for employees
lie close to the optimal tax schedule, while the self-employed are further away - in
most cases, outside of the optimal net tax schedules range. The self-employed are sub-
ject to lower statutory net tax rates which exceed the range of optimal net tax schedules
for higher gross employment income deciles. Additionally, the self-employed effec-
tively pay even lower effective tax rates than they are required. This holds true for
the whole gross employment income distribution. There is also a smaller difference
between the two groups at the bottom. The self-employed face relatively higher net
tax rates than employees due to lower public transfers (compare Tables B.4 and B.9).

There are several possible ways to explain the large gap between the effective
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Figure 3.7: Statutory, effective and optimal equivalised tax schedules for households
grouped according to income

Employees: effective
Employees: statutory

e Self-employed: effective
A Self-employed: statutory
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The graph illustrates how household’s equivalised gross employment income translates into
equivalised net labour income for three tax schedules: effective, statutory and optimal. The effective
and statutory tax schedules are presented as points (for each decile) for employees and the
self-employed. The optimal tax schedule is calculated for the the total population aged 18-62, and
excludes students. The shaded area around the dashed blue line illustrates a range of optimal tax
schedules using a range of parameters as shown in Table B.7. The data comes from EU-SILC, the
simulation was carried out with the help of Euromod and the optimal tax schedule was computed along
the lines of Saez (2002).
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and statutory net tax schedules for the self-employed. The most likely explanation
is tax evasion. In Lithuania, there is a tendency to under-report self-employment in-
come or to not declare being self-employed at all, as previously noted by Navické
and Cizauskaité (2018). Assuming that survey respondents are more willing to re-
veal their true self-employed incomes in questionnaires, we can compare the effec-
tive and statutory tax rates to obtain an estimate for evaded taxes in Lithuania, as
done in Table B.9. Employee households may not pay up to about 5.6% to 14.4%
of their taxes, while the self-employed may evade as much as 69.9%, depending on
the gross employment income distribution. Assuming that missing taxes arise from
under-reported income, we see that these numbers are high, but plausible, given the
empirical literature. An estimate for Lithuania is found in Kukk et al. (2019), who es-
timated income under-reporting of the self-employed in surveys to be around 25% to
30%, depending on the definition of ”self-employed”. The study, however, uses the
consumption approach to estimate tax evasion, which should give a lower bound of
under-reporting estimates. Also, income under-reporting in surveys does not neces-
sarily mean that people equally under-report income to authorities. For example, the
same study estimated that, in Estonia, the self-employed under-report 22% of their in-
come, while Paulus (2015) estimated that as much as 71% of self-employment income
is unreported to authorities, which is what matters for tax collection. Estimates from
other countries are generally in line with what we expect given our results. Paulus
(2015) finds that, in Estonia, up to 20% of employees under-report income. Paulus
(2015) also finds that under-reporting is greatest at the tails of the income distribu-
tion, something also found by Johns and Slemrod (2010) for the USA. While there is
greater under-reporting at the lower percentiles for Lithuania, the message is less clear
for the top. However, this may be due to failure to capture top incomes in the survey
for Lithuania. Many more studies find that the self-employed evade much more taxes
than employees by under-reporting income. Baldini et al. (2009) finds that, in Italy,
the self-employed tend to evade more income tax than employees. Pissarides and
Weber (1989) find that the self-employed in UK actually have 1.55 times the reported
income, meaning that they under-report income by 35% in the UK, while Slemrod
(2016)) cites IRS studies in the USA, where 56% of income may be unreported for
the self-employed. A study by Artavanis et al. (2016) in Greece shows that the self-
employed in certain professions, such as doctors, lawyers, engineers and scientists, as
well as accountants and financial service agents, under-report more than half of their
income.

Even though tax evasion is a likely explanation for the difference between effec-
tive and statutory tax rates for the self-employed, it is also reasonable to assume that
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Table 3.9: Estimated difference between statutory and effective tax sched-
ules per equivalised household per year

. % of statutory tax th. euro
percentile employees self-employed employees self-employed

0-7

7-20 4.76 64.12 0.02 0.28
20-30 10.30 57.10 0.14 0.62
30-40 13.72 46.82 0.27 0.75
40-50 10.89 50.87 0.28 0.96
50-60 8.75 63.99 0.29 1.50
60-70 9.00 61.01 0.36 1.96
70-80 9.25 63.95 0.47 2.33
80-90 6.07 67.33 0.39 3.17
90-100 8.11 63.41 0.94 4.83

The figures are derived from the difference between statutory and effec-
tive average tax rates from Tables 3.4 and B.9 respectively. Percentiles are
sorted according to the equivalised household gross employment income
of all non-students aged 16-62.

some of this difference is due to measurement error. However, it is not clear if in
aggregate the error under- or overestimates the difference. First, Euromod does not
model all taxes and contributions, which would result in lower tax evasion. Second,
there might still be some income, particularly self-employment income, that is not
reported to the authorities and not revealed in the questionnaire, which would mean
greater tax evasion.

The difference in statutory rates between employees and the self-employed could
be accounted for in several ways. For example, the government may perceive the self-
employed more favourably than employees. There could be at least two reasons for
this. One is that the self-employed would not be able to become employees, and this
scenario is better than being unemployed. A second reason is that the government be-
lieves that the self-employed tend to contribute more to society, either by themselves
producing significantly more earnings due to lower taxes, by supporting the rest of
the economy by being entrepreneurs and eventually hiring more labour, or by produc-
ing other positive externalities (see Scheuer and Slemrod (2019)). However, the first
theory does not stand up to the data and the literature, while the second lacks credible
evidence. Regarding the first reason, the self-employed are bunched at the top of the
income distribution. If these households tend to earn high incomes, it is not clear why
they could not become employees or pay higher taxes as self-employed. Regarding
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the second reason, a minority of the self-employed, according to EU-SILC, could be
considered entrepreneurs and less than 10% of self-employed at the top of income
distribution have employees of their own.

This leaves the possibility that the self-employed are especially responsive to tax
rate changes or bring about large positive externalities - something that has not yet
been tested for Lithuania. At the same time, a review of the literature suggests that
a major reason for becoming self-employed is not entrepreneurship, but greater tax
evasion/avoidance opportunities (Baliamoune-Lutz and Garello 2014)). Additionally,
the empirical literature is mixed concerning whether the self-employed respond to
tax changes, thereby placing lower statutory rates into question (Baliamoune-Lutz and
Garello 2014). For example, Bruce (2002) show that higher statutory tax rates on self-
employed income in the USA did not lead to the closing of small businesses. On the
contrary: higher proportional taxes on the self-employed, together with the possibility
of offsetting losses, actually encourage entrepreneurship via a risk-sharing channel,
as first explained by Domar and Musgrave ([1944) and later found in empirical work
(e.g. Baliamoune-Lutz and Garello 2014). What seems to deter self-employment is
progressive self-employment taxes, as shown by Gentry and Hubbard (2000) for the
USA and by Baliamoune-Lutz and Garello (2014) in Europe.

3.7.Conclusions, limitations and recommendations

We compared the statutory, effective and optimal net tax schedules for Lithuania for
the period 2014-2015. We did this for all Lithuanian households and then looked at
employee and self-employed households separately to investigate different forms of
employment.

We found that the three schedules largely coincide for the middle of the income
distribution for all households. The three diverge, however, at the tails of the income
distribution. At the bottom of the income distribution, the optimal net tax schedule
suggests that more in-work benefits should be provided for the least paid, to encourage
employment. At the top of the income distribution, more effort could be made to
extract tax revenue in order to improve tax compliance. The results for employee
households were similar to that of all households.

We found that the three net tax schedules coincide more for employee households
than for self-employed households. Except for those at the very bottom of the income
distribution, the self-employed are subject to lower statutory net tax rates and very low
progressivity, as compared to employees. Unfortunately, using the same elasticities
for the employed and the self-employed does not allow us to draw strong conclusions
about optimal taxes for the self-employed. Nevertheless, the self-employed do ef-
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fectively pay much lower taxes than the statutory tax schedule would suggest. This
holds throughout the income distribution and could mean that as much as 70% of
self-employed taxes are not paid.

Our conclusion can be viewed as a conservative one. If we were to exclude pen-
sion contributions or consider all social contributions as generating actuarially fair
benefits, the inadequacy in taxation levels would likely be even larger. The diver-
gence would be greater still if we were to consider income taxes only, and not social
contributions or benefits. Additionally, we considered a budget-neutral tax schedule.
Finally, the fact that statutory rates differ substantially can explain why optimal taxes
are also relatively low. Were there fewer opportunities to avoid taxes by having a
broader tax base, measured elasticities would be smaller and optimal taxes would be
higher.

As this is an initial step in comparing the three schedules, there are ways to im-
prove the estimates. First, the EU-SILC is known to poorly capture top incomes;
greater access to administrative data could help solve this problem. Second, the fact
that the statutory tax schedule differs from the effective tax schedule for the self-
employed means that the household misreport their employment status and incomes
to the authorities, to EU-SILC or both. Third, we were not able to find Lithuania-
specific long-run estimated elasticities, meaning that the current ones had to be taken
from other studies. Nonetheless, such elasticities can be eventually estimated, par-
ticularly as a large income tax reform took effect in 2019. Obtaining taxable income
elasticities for the self-employed and the employed separately would be especially
beneficial. Fourth, one may consider a different set of elasticities or/and preferences
for the optimal net tax schedules of employees and the self-employed. For exam-
ple, society could value the self-employed more, or they themselves could be more
responsive to wages.

The findings presented in this chapter point to several recommendations.

First, the effective net tax schedule indicates that less taxes and social contribu-
tions are collected than households are statutorily required provide. Therefore, more
effort can be placed on the auditing of households, especially at the upper tail of
the income distribution, to extract more government revenue. Before doing so, the
marginal cost of the audit and the marginal value of public funds should be estimated.

Second, the optimal net tax schedule recommends providing tax credits to those
who receive low wages. Upon obtaining better estimates of the bottom of the dis-
tribution, this policy could be considered further. This is especially relevant with
the resurgence of discussions on universal incomes, which counters in-work credit

suggestions.
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Third, the optimal tax schedule recommends less benefits to unemployed and non-
active households. With the combination of lower out of work benefits and higher
tax credits, households would be more inclined to seek employment. However, one
would first have to consider at least the health and preferences of households, as many
benefits relate to health, disability and children.

Fourth, the benefits of the current lower statutory taxes for the self-employed
should be closely weighted alongside the associated costs of lower tax revenue. As
the majority of the self-employed are found at the upper tail of the income distri-
bution, a great deal of tax revenue is not collected. Furthermore, international ev-
idence shows that some companies start hiring and individuals start choosing self-
employment purely for the purpose of paying less taxes. In such cases, it may be in
the general interest to raise statutory tax rates for the self-employed closer to, or even
above, the tax rates of employees.
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4.CHILD PENALTY AND CHILDCARE IN THE BALTICS

4.1.Introduction

Inequality in earnings between genders remains large and relatively unexplained in
the Baltics, which can cause a headache for policy makers. In 2018, the unadjusted
gender pay gap was 21.8% in Estonia (the highest in EU), 19.6% in Latvia and 14%
in Lithuania which is close to EU27 average of 14.1% (Eurostat 2021)). A measure of
the adjusted” gender pay gap, when observables such as industry, occupation, hours
worked, age and education are controlled for, reduced the wage gap for Estonia and
Latvia but increased that of Lithuania (Boll and Lagemann 2018)2. Without under-
standing where the gender gap is coming from, it is difficult for policy makers to
choose adequate policies.

In this chapter, I measure the impact of having children on the wage gap in the
Baltics. That is, I quantify the child penalty — the income forgone due to bringing up a
child — and its contribution to the wage gap in the first years after childbirth. Follow-
ing Kleven, Landais, and Sggaard (2019), I conduct an event study by observing the
dynamics of men’s and woman’s earnings up to 3 years before and after childbirth.
The EU-SILC data allows me to observe a 29-53% decline of earnings for females
when the first born child is up to 3 years old, while male earnings fall by half of this
amount (0 - 27%)).

Noting the widening wage gap after childbirth I further quantify whether access
to early childhood education and care (ECEC) B could offset it. For this, I merge
the longitudinal EU-SILC data with the cross-section version of EU-SILC data, en-
compassing respondent’s answers to questions on the use of formal ECEC, which
includes pre-school education care provided by professionals in other locations, as
well as informal childcare provided by non-parents (e.g. grandparents, friends, etc.).
Regression analysis suggests that formal and informal ECEC is associated with lower
wage child penalty for women, but not for men. I then test whether expansion of pre-
school ECEC results in a lower wage gap. Specifically, I test whether higher overall
enrolments, which are driven by higher access to pre-school ECEC, affect earnings

1. The difference between male and female average gross hourly earnings as a percent of average
gross hourly earnings of men

2. The adjusted gender pay gap may be higher than the unadjusted one if women have better endow-
ments than men (e.g. are more educated), but receive less returns from the endowments.

3. In the EU context, ECEC is defined as ’provision for children from birth through to compulsory
and primary education that falls within a national regulatory framework, i.e. it has to comply with a
set of rules, minimum standards and/or undergo accreditation procedures” (Vandenbroeck et al. 2018).
However, in this chapter, ECEC is defined more broadly to also include informal ECEC.
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of men and women differently. Unfortunately, the results are model-dependent, al-
though the more flexible regressions suggest that women benefited more than men.

In doing so, I contribute to the empirical literature on the wage gap in the Baltics.
Limited work has been done on estimating the child penalty or the wage gap just be-
fore and after childbirth in the region directly, despite it being recognized as the major
cause of the wage gap in developed countries, such as Denmark (Kleven, Landais, and
Segaard 2019). Anspal et al. (2011)) found that women with children earn on average
1.2% less than women without children in Estonia, while no comparable loss of earn-
ings was observed for men. However, unlike the methodology used in this chapter,
the methodology used by Anspal et al. (2011)) cannot address two issues related to the
correlation between earnings and childbirth. The first is the issue of reverse causality.
That it, that earnings could influence childbirth and not vice versa. The second is the
issue of unobserved heterogeneity. This refers to the issue that women with children
are systematically different from women without children in terms of innate ability or
willingness to work. Instead, the empirical literature looked at other factors behind
the wage gap in the Baltics.

Other factors contributing to the wage gap that were studied in the Baltics include
labour market segmentation and the reasons for it. Researchers conclude that hori-
zontal and vertical labour market segregation — i.e., males and females concentrating
in certain industries and occupations — contributes to about a third of the gap (see,
e.g., Rakauskien¢ et al. 202(; Boll and Lagemann 2018; Anspal et al. 2011; Anspal
et al. 2015)5. Several reasons for this segregation have been evaluated. The human
capital theory-based explanation, that men invest more into their human capital than
women and are able to pick the better paid industry, is at least partly rejected for the
Baltics. This is because women tend to be more educated than men and have similar
work experience (Anspal 2015; Boll and Lagemann 2018). Instead, more evidence
favours a gender identity theory, whereby women'’s preferences and perceptions differ
from those of men. One way in which these preferences differ is that women seem
to associate themselves with certain societal expectations and derive utility if they
meet these expectations. In line with this theory, Redmond and McGuinness (2019)
found that job preferences explain around 10% of the wage gap for the Baltics. More-
over, the higher the income, the more the job preferences contribute to the wage gap.
Another study that supports the identity story is by Merikiill and Mdtsmees (2017).
They found that women in Estonia ask for lower wages before entering employment
as compared to men and the magnitude of the requested wage gap matches the ad-

4. Although Boll and Lagemann (2018) find that this segmentation can explain much less of the wage
gap for Lithuania than in the other two Baltic countries.
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justed wage gap. Therefore, this may suggest that women expect lower wages and
undervalue themselves or that they value being employed more than men do, even if
it means forgoing higher wages. Vahter and Masso (2019) found that the wage gap
is larger within foreign firms compared to domestic firms and provide tentative evi-
dence that higher willingness to work among men compared to women allows men
to be compensated for working longer or inconvenient hours. While gender identity
theory is the strongest candidate to explain the wage gap, it is not conclusive. For
example, the results of Merikiill and Mdtsmees (2017) can also be interpreted to sup-
port that discrimination exists in the labour market. It could be that women know
that they will be discriminated against and not bother asking for higher wages. Even
though discrimination is difficult if not impossible to observe directly, Rakauskiené
et al. (2020) attempted to estimate it within medium sized firms in Lithuania but no
systematic evidence was found. Finally, there is the institutional explanation that cer-
tain arrangements can favour women rather than men. While legal matters have been
attended to by Rakauskiené et al. (2020), there exist differences in maternity/paternity
benefits which are yet to be examined.

Additionally, I contribute to the empirical literature on ECEC. Studies find that
formal ECEC affects outcomes of the child, the parents and the society in various
dimensions (see, e.g., Vandenbroeck et al. 2018, for an overview of the literature). I
only focus on the effects of ECEC on the parents’ labour market outcomes.

Studies, which examine the effect of formal ECEC on parents’ employment, must
resolve the endogeneity issue and the issue of prices of formal ECEC and informal
care (see Blau and Currie 2006). That is, researchers have to know whether those
parents who choose to take their children to formal childcare arrangements are not
special compared to those that do not (e.g., have higher potential earnings, like to
work longer) and that parents do not substitute formal childcare with informal (such
as that provided by grandparents). Without this, the often-observed correlation be-
tween formal ECEC and positive labour outcomes cannot be considered causal and,
therefore, expansion of formal ECEC would not necessarily improve labour market
outcomes. To sidestep this problem, researchers sought out quasi-experiments, where
large reforms were implemented. Some studies look at reforms that affected only part
of the country. In this case, outcomes of parents in the affected part of the country
could be compared with outcomes in the unaffected parts of the country. Examples
of such studies include Baker et al. (2008) and Lefebvre and Merrigan (2008) for
Canada, Gathmann and Sass (2018) for Germany and Carta and Rizzica (2018) for
Italy. Other studies look at country wide expansion, but exploit either different expan-
sion times in municipalities, as the case for Norway by Havnes and Mogstad (2011),
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or school eligibility conditions, as the case for USA by Gelbach (2002). All of the
mentioned studies, apart from Havnes and Mogstad (2011)), find large positive effects
on the labour market.

The remainder of the chapter is structured as follows. The child penalty in the
Baltics is estimated in section #.2, where the data used, the methodology applied and
the results obtained are presented in separate subsections. Section §.9 also includes
a subsection on parental leave policies in the Baltics, so that these results could be
easier compared to results in other countries. The effects on parents’ earnings of the
expansion of formal ECEC in the Baltics is examined in section §.3. Finally, the
conclusions are formulated in section §.4.

4.2.Estimating child penalty in the Baltics

Child penalty in the Baltics is estimated in this section. First, I describe the EU-SILC
dataset which is used in this section and section §.3.1. Then, I present the relevant
descriptive statistics which I use throughout this section only. Furthermore, I present
the methodology used to estimate the child penalty and the estimation results. I also
include a short subsection on maternity, paternity, and parental leave policies at the
end.

4.2.1.EU-SILC data

The data on earnings of men and women as well as the year of birth of a child and other
relevant demographic and labour market variables come from the yearly European
Union Statistics on Income and Living Conditions (EU-SILC) instrument. In this
chapter, I use data from 2005 to 2017. The data are compiled from a mixture of the
survey and administrative sources. Since all EU member states collect data using the
same methodology, I obtain comparable data on the three Baltic states.

Including three Baltic countries allows utilizing a larger comparable sample. Each
year, around 5 thousand households per a Baltic country with around 10 thousand per-
sons over 16 years old, who agree to share information on their income, are included.
My sample is much smaller, as I only focus on those households which experience
a first childbirth during one of the years. Specifically, I need to observe households
at least 1 year before childbirth (f = —1) and one year after childbirth (f = 1) to
see how their incomes change. Table 4.1| shows that the sample size for an individual
country would be small but remain reasonable for the region as a whole. The sample
size is particularly small for Lithuania and that can be explained by an overall small
sample size of the survey and no explicit targeting of such observations. Because the
countries are often seen as very similar but not identical, this also allows exploiting
additional variation in the study.
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Table 4.1: Number of observations by event time and sex

Female Male
Event time ¢ -2 -1 0 1 2 -2 -1 0 1 2
EE 154 287 288 180 88 106 211 211 139 71
LT 61 117 117 76 43 35 77 77 50 30
LV 118 242 258 167 84 96 199 211 144 68
Baltics 333 646 663 423 215 237 487 499 333 169

Note: Event time denotes the number of years before (t < 0), during (¢ = 0)
and after (¢ > 0) birth of first child.

As the EU-SILC is a yearly survey, it is not possible to state the actual age of the
child in £ = 1 or t = 2. If the child is born at the start of the previous year, he or she
will be 1 year and 1 day old at the beginning of ¢ = 1 and 2 years old at the end of
t = 1. If born at the end of the year, then the child may be just 1 day old at the start
oft = 1 and 1 year and 1 day by the end of £ = 1. On average, the child is expected
to be 1 year old, but the parent will have periods when the child is much younger and
older. Due to similar reasoning, the child is expected to be 2 years old in period ¢ = 2.

EU-SILC data is available in two versions which I merge for the chapter. One
is the longitudinal rotational panel. In it, the same household appears up to 4 times
for up to 4 different years. Each year a quarter of the households (those which have
already been tracked for 4 years) are replaced with new ones. The second is cross-
sectional, which contains all the respondents in a single year. Both versions reference
the same individuals, but there are variables available in the cross-section variant
(e.g., industry, variables related to childcare) that are not present in the longitudinal
version. I merge them with several common variables.

While the data is explained by Eurostat (2018¢), several features are mentioned
here. Most covariates are recorded at the time of the interview, but income and months
worked are recorded for the previous year (the reference year). In this chapter, all
years represent reference years. Age is recorded at the end of the reference year. Un-
fortunately, the number of hours worked is recorded during the survey year, which
means that it is not possible to calculate actual wage rates for the reference year. Fi-
nally, survey weights are used to form conclusions on the population from the sample
data.
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4.2.2.Descriptive statistics

Before presenting statistics of earnings of males and females separately, it is worth-
while to observe the general dynamics of earnings and income in general at the house-
hold level. Therefore, household earnings, along with other types of income for the
Baltics are presented in Figure f.1. Event time is plotted on the x-axis denoting the
number of years before (t < 0), during (¢ = 0) and after (¢ > 0) birth of the first
child. Income, which consists of earnings, family benefits, and other income, is plot-
ted on the y-axis. Income is demeaned to the average income of that country for that
year. The general observation is that overall household income is similar before and
after birth. Even though earnings fall in all three countries at t = 0, this effect is
offset by rising family benefits. Therefore, households as a whole do not seem to lose
income. The next step is to see how earnings evolve for males and females.

Figure 4.1: Household income and event time
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The descriptive statistics from the EU-SILC survey are presented in Table §.2.
The columns indicate event time. The rows refer to values of demographic and labour
market variables related to females and to the difference of values of variables related
to females and males. Three observations can be made from the descriptive statistics.

The descriptive statistics point to a large impact of childbirth on labour market
activities of females. For example, 77-78% of females earn positive earnings 2 years
and 1 year prior to the birth of the child — a sign of high participation in the labour
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market. At year 0, the year of the birth of the first child, fewer females earn any
income (62%) and the share falls further in £ = 1 to 35%. The decline is followed
by a partial recovery in ¢ = 2 as 59% of females participate in the labour market.
Other labour market activity variables (normalized mean earnings, months worked
and weekly hours) also follow a similar pattern and can be found in Annex Tables.

Descriptive statistics also indicate a widening labour market activity gap between
females and males around the time the child is born. Two years prior to the birth of a
child, 13 percentage points fewer females earn positive earnings as compared to men.
This gap widens to 48 percentage points by ¢ = 1. Widening of the labour market
outcome gaps can be observed by comparing other labour market variables as well,
such as mean monthly earnings, mean yearly earnings, mean months worked and
mean weekly hours worked. This suggests that females’ labour market participation
is much more affected by childbirth as compared to that of men.

Finally, descriptive statistics suggest that several female variables that do not mea-
sure labour market outcomes also differ from those of men before childbirth. It is
important to control for these differences to correctly estimate the effect of child-
birth on labour market outcomes. On average, females are younger, more of them
are still in education, have less work experience and tend to be more educated than
men. Females and males also work in different sectors and in different occupations
(see Table in appendix). Males tend to work in construction, transport, and in-
dustry sectors while females tend to work in public administration, education, and
the health sector. Similarly, men tend to occupy more management positions, while
women occupy more professional positions before childbirth.

4.2.3.Methodology

The child penalty is estimated by treating childbirth as an event time study follow-
ing Kleven, Landais, and Segaard (2019). That is, I observe the individual’s labour
market variables before ¢ < 0, during ¢ = 0 and after ¢ > 0 birth of first childf. I do
this separately for men and women using a baseline equation specification in (§.1]),

Yie= Y of qj=t]+> BTk = ageics| + > A1 [y = s+
Jj#—1 k y

Z 69 L [ent =+l (4.1)

cnt

5. This implies that I can only use data for which the event did occur - i.e. individuals with a first
child birth. Including individuals without children would not allow me looking at the changes to earnings
before and after childbirth.
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Table 4.2: Descriptive statistics by sex and event time

Event time ¢ -2 -1 0 1 2

Positive earnings during the reference year
Females 0.77 0.78 0.62 0.35 0.59
Females-Males  -0.13%*** -0 12%%*  Q28%**  .048%**  _(3]***

Mean earnings during the reference year (1 represents mean earnings for each country)
Females 0.45 0.46 0.20 0.11 0.26
Females-Males -0.31***  -0.36***  -0.60%**  -0.62%**  -0.66%**

Mean monthly earnings during the reference year
Females 1.03 1.02 0.75 0.48 0.68
Females-Males  -0.52%**  -0.48%**  .0.62***  -0.87***  -0.68***

Mean months worked during the reference year
Females 8.25 8.62 5.83 4.84 6.86
Females-Males -1.91%**  _] 5]%¥*% 4 52%x% 5 (Q7*** 4 3%%%

Weekly hours worked during the survey year
Females 27.26 22.64 12.34 18.00 24.56
Females-Males -6.83***  _]2.45%%* 23 57*¥%  _]595%**  _]].84%**

Highest eduction attained

Females 0.48 0.50 0.53 0.52 0.51

Females-Males 0.12%%* 0.09%* 0.12%** 0.09 0.01
Age at the end of the reference year

Females 25.22 26.02 26.93 27.84 28.59

Females-Males ~ -3.33%** 3 J7#&% 3 Jqxxk ) e2%**  _F g5k

Percent living in an urban region

Females 0.53 0.57 0.57 0.56 0.56

Females-Males -0.04 -0.02 -0.02 0.01 0.02
Number of months spent in paid work during lifetime

Females 54.40 58.18 62.37 68.67 74.88

Females-Males  -43.48***  _40.65%** -46.57*%* -40.32%** .52 42%**

Number of months spent studying in the reference year
Females 2.29 1.80 0.88 0.25 0.19
Females-Males  1.87#%* 1.39%#* 0.75%*:* 0.18** 0.13

Note: Table shows females statistics and the differences between female and male statistics.
Event time denotes the number of years before (¢ < 0), during (¢ = 0) and after (¢ > 0) birth
of first child. Stars (***, **_ *) indicate signicance at the 1%, 5% and 10% respectively and are
calculated using r Survey package and Z critical values.
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where Y represents earnings or another labour market outcome variable (e.g.,
hours or months worked), g represents gender and thus the equation is estimated sep-
arately for males and females. At one moment in time, we observe individual 7 in
country c at year s and event time ¢. The key variable of interest is « in front of the
event time dummies, I[j = ¢]. If «; takes on different values for j = ¢ > 0 as com-
pared to 5 = ¢ < 0 this would mean that the birth of a child had an impact on labour
market outcomes. Without any other controls, the results of (4.1)) would be the same
as those in Table §.2. However, adding controls allows to more accurately estimate
the child penalty. The remainder of the terms are age, year and country dummies and
the coefficients in front of them are denoted 3, v and § respectively. The intercept is
also included although not shown in the equation. Dummy trap is prevented by omit-
ting the event time ¢ = —1 from the regression. This technique effectively sets a_;
to zero, allows comparing the effect of childbirth on labour market activities before
and after childbirth.

While (.1)) is the baseline specification and similar to the equation used
by Kleven, Landais, and Segaard (2019), with the addition of country dimension,
I construct an extended specification to account for additional controls. I fix the
controls at their ¢ = —1 levels. This allows controlling for occupation, education
level and sector before the child was born. Admittedly, it is not clear whether these
should be included. On the one hand, they allow to control for more factors, but on
the other hand, they may also increase the risk of under evaluating the child penalty.
This would be the case if men and women prepare for childbirth differently and well
in advance.

I then follow Kleven, Landais, and Segaard (2019) to use (4.1 to visualize the
child penalty. I use the regression coefficients from the equation to estimate two
versions of ng . for males and females. In the fist version, I model the counter factual
Y9 where there is no child penalty (i.e. set o; = 0, Vj). In the second, I estimate the
child penalty by setting all other estimated coefficients to zero.

While equation (B.1]) allows looking at how labour market activity changed for
men and women separately, it does not allow to test whether the changes are signif-
icantly different for men and females. For this, I modify (4.1)) by pooling men and
women together. I add a dummy variable male which takes the value of 1 if the ob-
servation is a man and zero otherwise. I also interact the male dummy with event
time dummies as summarized in (4.2)

119



Yiest = malejest + Z gj -1y =tNmale =1] + Z a; -Ij =t +... (42)
J#—1 J#—1

While occupation and sector controls are also considered in alternative regres-
sions, one has to be aware that including then can underestimate the effect of child
penalty. This is the case if the choice of profession and sector is chosen expecting
childbirth. For example, one can decide on a less rewarding but stable career if one
was expecting to have children.

4.2.4.Results

The results suggest that there is a large child penalty in the Baltics for women. As
shown in Table §.3, there is no difference between normalised earnings for females
leading up to childbirth(the coefficient in front of ¢ = —2 is not statistically differ-
ent from zero, hence, from t = —1). However, normalised earnings start declining
rapidly thereafter. Female earnings fall by around a third in the year the first child is
born (29.7 to 34.9 percentage points depending on the number of controls). The de-
cline is even greater in one year after childbirth with about half of earnings declining.
The decrease is still felt two years after childbirth, even though the effect is milder.
There, again, women forgo around a third of their earnings following childbirth.

There is also a smaller child penalty for males. In Table #.3 we again see that male
earnings do not change much leading up to childbirth, but then fall by 11 to 15 per-
cent points (depending on the number of controls) in ¢ = 0. This can be explained by
males often taking at least a paternity leave and sometimes paternity benefits (e.g., in
Lithuania in 2011, around 60% of fathers took a paternity leave and 7% took parental
leave based on national statistics and author’s calculations). Male earnings further
decline in £ = 1 and become around a quarter smaller than pre-childbirth male earn-
ings. The results are ambiguous about what happens with men earnings in ¢ = 2.
Using the baseline model specification, the earnings return to their pre-birth levels.
However, the extended model specification suggests that male earnings remain 27
percent points lower than they were before the first child was born.

As a result, the labour market activity gap doubles for the first two years after
child birth. In the final two columns of Table §.3 we see that males tend to earn 25.6
percent points more than females in the Baltics under the baseline specification and
37 percent points more under the extended specification. These gaps widen in all
post birth periods. By ¢t = 2 the gaps increase by 29.6 percent points and 26.5 percent
points respectively. The gap is also shown visually in Figure §.2.
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Table 4.3: Estimating child penalty on earnings

Dependent variable:

Normalised earnings (1 represents average earnings for the country in that year)

Female Male Pooled
1) 2) 3) “ (5) (6)
t=-2 0.027 —0.021 0.010 0.030 0.040 0.024
(0.024) (0.057) (0.045) (0.088) (0.025) (0.059)
t=0 —0.297*** —0.349*** —0.110** —0.150** —0.324*** —0.437***
(0.019) (0.037) (0.046) (0.059) (0.022) (0.051)
=1 —0.410%* —0.531*** —0.191*** —0.241** —0.461*** —0.631***
(0.026) (0.045) (0.068) (0.104) (0.033) (0.071)
=2 —0.294*** —0.359*** —0.124 —0.270** —0.348*** —0.429***
(0.043) (0.059) (0.096) (0.124) (0.050) (0.097)
male 0.256*** 0.370***
(0.062) (0.123)
t=-2:male —0.061 —0.018
(0.053) (0.095)
t=0:male 0.246*** 0.304***
(0.045) (0.084)
t=1:male 0.306*** 0.408***
(0.069) (0.125)
t=2:male 0.296*** 0.265*
(0.111) (0.160)
Age dummies T T T T T T
Year dummies T T T T T T
Country dummies T T T T T T
Sector dummies T T T
Occupation dummies T T T
Education dummies T T T
Constant 0.012 -0.220 —0.408*** 1.167* —0.153 0.424
(0.135) (0.335) (0.155) (0.592) (0.113) (0.669)
Observations 2,280 485 1,725 603 4,005 1,088
Log Likelihood —1,139.439  —175.680  —2,133.676  —626.591  —3,952.701  —1,013.283
Akaike Inf. Crit. 2,388.877 483.360 4,397.353 1,413.182 8,051.401 2,198.566

Note: Standard errors (found in parenthesis) incorporate information on the strata (country) and primary sample
unit (individual) and therefore are clustered at the individual level. *p<0.1; **p<0.05; ***p<0.01
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While the above examples are centred around earnings, similar conclusions can be
drawn for other labour market variables. Appendix Tables |A23, A2€, A27, A28 con-
tain results for regressing on positive earnings, number of months worked, monthly
wages and hours respectively. Females suffer a child penalty in all cases and the re-
spective gaps widen. Men usually also experience a penalty, although they are more
likely to get lower monthly wages or work fewer hours than not work at all. Women,
however, are very likely to work fewer months or even not work at all during the year.

Figure 4.2: Child penalty on earnings
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Note: Baseline specification refer to regression specification (1) and (3) in Table f.3 for females and

males respectively, while extended specifications refers to columns (2) and (4).

4.2.5.Maternity, paternity and parental leave policies

As the child penalty estimated here only focuses on the first three years of childbirth
the results may be dependent on the leave policies. While I do not explicitly control
for them (except via an intercept), the reader may be interested to know how the
leave policies in the Baltics compare to his or her country. In particular, one should
consider the duration, eligibility and compensation of three leave policies: maternity
leave (when only the mother can temporarily leave work to take care of the child),
paternity leave (when only the father can temporarily leave work to take care of the
child), and parental leave (when either parent can temporarily leave work to take care
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of the child). Since paternal policies last longer, they are likely to have the biggest
impact on labour outcomes. I comment on policies that existed between the years of
2005 to 2017 (the year of the data that is investigated). In general, the leave policies
were quite similar throughout the 2000s but became less generous due to cuts and
ceilings introduced as a consequence of the 2008-2009 economic crisis.

The duration of parental leave lasted up to 3 years in the Baltics and the benefits
were generous for those with previous earnings, at least for the first year (see, e.g.,
Karu and Brazien¢ 2014)). In Estonia, the parent was compensated for 100% of pre-
vious earnings for the first 1.5 years and received a small monthly payment until the
child was 3 years old. In Latvia, the parent had a choice whether to receive 60% of
previous earnings for the first year and a small amount for the next half of the year or
receive 43% of previous earnings for 1.5 years. In Lithuania, parents could choose
whether to receive 100% of earnings for the first year or receive 70% for the first
and 40% for the second. All countries had benefit ceilings or reduced payouts after
a threshold and all have benefit floors. In Estonia, all parents are eligible, in Latvia
— only the employed/self-employed and in Lithuania — only those with an insurance
record. In most cases, parental leave benefits are reduced if parents choose to work
while on parental leave. In Estonia, earnings are reduced if they exceed a threshold.
In Latvia, only 30% of benefits are paid. In Lithuania, 1st year benefits are reduced,
while second year benefits are not.

Mothers took parental leave much more often than fathers, although fathers were
increasingly willing to do so. According to national statistics, in 2011, for example,
mothers were 16 times more likely to go on parental leave than fathers in Estonia.
However, this ratio fell steadily to 10 by 2017. In Lithuania, the situation is more
nuanced. As long as the child did not reach 1 year of age, the age at which paternity
benefits are reduced upon receiving earnings, mothers in Lithuania were 12 times
more likely to be the ones on parental leave throughout the 2011-2017 period. How-
ever, mothers are increasingly less likely to be on parental leave in the second year
after childbirth (ratio fell from 15 in 2011 to 1,9 in 2017), presumably because the
father can continue working and still receive benefits.

In the Baltics, maternity benefits provide more incentives for mothers to take care
of children than do paternity benefits for fathers in the first few months around the
birth of the child (see, e.g.,). Maternity leave policies typically last 3 to 4 months
around the birth of the child while paternity benefits last 28 days in Lithuania and 10
days in other two Baltic states. In all countries maternity and paternity benefits are
all linked to previous earnings (typically 80% to 100% of previous earnings, except
for 2009-2011 in Estonia, when no paternal benefits were paid). There are ceilings
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(except for maternity benefits in Estonia) and no floors (except for maternity benefits
in Estonia). Eligibility rules are the same for both paternity and maternity benefits:
all employed and self-employed are eligible, while parents in Lithuania must have an
insurance history.

4.3. Offsetting the child penalty with formal early childhood education and care

In this section, I test whether the child penalty can be reduced by providing formal
early childhood education and care (ECEC) to families. Specifically, I compare the
labour market outcomes for parents with children of ages 1 and 2 who did and who
did not receive formal ECEC services. I control for both contemporaneous variables
and labour market outcomes before birth. Including the latter allows accounting for
the issue of reverse causality (that higher earnings lead to higher use of formal ECEC
services and not vice versa). I also test whether expansion of formal ECEC services
in the Baltics resulted in lower wage gap. For this, I apply the instrumental variable
(IV) approach.

4.3.1.Early childhood education and care in the Baltics

ECEC services play an important role in the Baltic countries, even for children of
1 and 2 years old. Panel a in Figure .3 shows register data from official statistics,
according to which the enrolment rate into official ECEC in Lithuania has increased
from about 20% of all children aged 1-2 in 2005 to 40% in 2017. Similarly, the rates
increased from around 37% to 50% in Estonia. Enrolment rates rose in Latvia also,
although less data is available.

Even though register data on enrolment rates is not available for Latvia before
2010, I predict it using EU-SILC enrolment rates. Panel b of Figure §.3 shows EU-
SILC survey data. Although enrolment rates are lower (especially for Lithuania for
the period before 2010) in EU-SILC data as compared to the register data, the trends
are similar. Therefore, I predict register values for Estonia and Latvia in panel c based
on the correlation between enrolment rates in the register and EU-SILC data. Upon
combining register data from panel a with data predictions from panel ¢, I obtain
estimates of register data prior to 2010 for Latvia. The final results are in panel d.

In all three states the vast majority of ECEC services are public and are provided
by the municipalities (OECD 2016, 2017b, 2020). Additionally, the public ECEC
services are offered at a very low cost. ECEC is free in Latvia (from 18 months) and
in Lithuania (from 0 months, but only 20 hours per week, although some municipal-
ities offer 40-hour free services) and the fees are very low in Estonia, where parent
contributions are capped at 20% of the minimum wage and low income families are
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Figure 4.3: Enrolment rates of children aged from 1 to 3 (excluding 3) into formal
ECEC in pre-schools in the Baltics

a) Official statistics b) EU-SILC
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Note: all four panels present information on enrolment rates of children of ages of 1 to 3 (excluding 3)
into formal ECEC in pre-schools. Panel a contains information from official statistics (actual number
enrolled into pre-school institutions, establishments or into pre-school education divided by the
population in the respective age group). In panel b the enrolments rates are calculated from EU-SILC
survey. In panel c enrolment rates of official statistics are predicted using EU-SILC enrolment rates for
Estonia and Latvia with country fixed effects. Panel d contains the same information as panel a with
the missing values for Latvia taken from panel c.

exempted (Motiejunaite-Schulmeister et al. 2019). Parents in all countries have to
pay additional expenses (such as transport and food), but these are relatively low and
should not be a barrier to entry (Motiejunaite-Schulmeister et al. 2019). Provision of
ECEC services has become guaranteed for children 18 months old and older in Estonia
since 1999 and in Latvia since 2011 (OECD 2016), which means that the municipali-
ties must provide enough places for the children if parents request it, and the provision
of services has expanded since 2009 (Motiejunaite-Schulmeister et al. 2019)

Under such conditions, demand for ECEC services has been exceeding supply.
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Table 4.4: Places at pre-school institutions and the number of pre-school institutions

Years Growth rate (%)
country 2006 2010 2013 2016 2006-2010 2010-2016
Places, ths.

LT 87 92 113 123 6 34
Institutions, nr.

EE 620 638 652 635 3 0

LT 652 626 675 737 -4 18

LV 557 591 617 647 6 9

Source: National statistics and author calculations.

Parents who wanted to take their kids to formal ECEC had to wait in long queues,
especially in the cities (Aidukiené 2014; OECD 2016, 2017b, 2020). To meet the
demand, governments have been increasing the supply of ECEC services. In Estonia
since 2009, extra funds have been allocated to create new places for children under 3
in urban areas. Even though formal ECEC is not guaranteed in Lithuania for children
of such a young age, the municipalities in Lithuania, along with the municipalities
in other Baltic countries, have expanded provision of services either themselves or
via co-financing arrangements with third parties (OECD 2016€, 2017b, 2020). This
is most visible in the case of Lithuania, where the number of places at preschool
education rose by 34% in 2010-2016 alone (see Table #.4) and 80% of this expansion
was due to public placesﬂ. Unfortunately, such statistics are not available for other
Baltic countries, which requires looking at the number of institutions as a proxy for the
dynamics of capacityﬁ. We see in Table 4.4 that the number of institutions increased
by 18%, 9% and 0% in Lithuania, Latvia and Estonia respectively since 2010.
While enrolment into ECEC services of ages 1-2 have been growing during in the
2005-2017 period in all three Baltic states, the growth was observed in different times.
For example, there is a clear jump in enrolment rates in Estonia from 2008 to 2009,
which coincides with the expansion of ECEC in urban areas. Judging from panel d
of Figure #.3, ECEC enrolment rates decreased in this period in the two other Baltic
countries. There was a gradual increase in enrolments since 2011 in Lithuania and

6. Private pre-schools started playing a bigger role only very recently. There were very few private
preschools before 2010.

7. Pre-school institutions provide ECEC services for children of all ages, not just 1-2. Additionally,
there have been simultaneous structural changes. Many rural pre-school education institutions closed
down as people moved to the cities. This is why there is a net decrease in the number of pre-school
education institutions in the 2006-2010 period in Lithuania and no increase in the number of institutions
for Estonia in the 2010-2016 period.
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Latvia, which also coincides with expansion of ECEC services, as seen in Table @
This enforces the assumption that rising enrolment rates were driven by supply factors
(a mixture of legislature changes and increasing capacity).

Besides formal childcare, informal childcare should be also accounted for par-
ent market outcomes. The only data on non-preschool childcare that exists comes
from EU-SILC, although this data is not very reliable (Vandenbroeck et al. 2018).
Nevertheless, EU- SILC data suggests that unofficial childcare was also important in
this period, especially in Lithuania and Estonia. Unofficial childcare is childcare by
grand-parents, other household members outside of parents, other relatives, friends,
or neighbours. Additionally, unofficial childcare may have increased in this period.
In 2016, 42% of Lithuanian children aged 1 and 2 and a third of Estonian children
received such childcare. This compares to a mere 4% and 14% in 2006 respectively.
Unofficial childcare grew in Estonia too, although the growth was much less pro-
nounced. Even though other forms of official care outside of ECEC exist, its role was
negligible by 2010 in all three Baltic countries.

4.3.2.Estimating the effect of early childhood education and care

In this section, I estimate the effect of formal ECEC in pre-school on earnings of
parents. First, [ run several regressions and then I implement an instrumental variable
(IV) approach. In both cases, I focus on the outcome of parent’s earnings at the time
when their first child was, on average, 1 or 2 years old. The data comes from the EU-
SILC data set for the Baltic states described in subsection |.2.1]. In the estimations, I
include the original survey weights and stratify the data at a country level.

II first regress whether or not a parent enrolled his or her child into formal ECEC
on that parent’s earnings. Specifically, the dependent variable is the level of earnings
ofindividual ¢ of sex g in country cin year s. The independent variable is an enrolment
dummy, signifying whether or not his/her first 1-2-year-old child was enrolled in
ECEC. I also include country, year, and age dummies. While this regression is simple,
its results should be treated with caution as it does not yet address the issues of reverse
causality.

The results of the first regression suggest that pre-school has a greater impact on
female earnings than on male earnings. The correlation is positive and significant for
females with a point estimate of 0.1 (see column (1) of Table |.6) but not significant
for males (see column (3) of Table §.6).

Next, I supplement the regression with additional controls. Specifically, I add ed-
ucation dummies and earnings 1 year before the birth of a child. The second control is
particularly important, as it is a quick test for reverse causality — it tests whether peo-
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Table 4.5: Early education and childcare of ages 1-2 in EU-SILC, percent

Years Difference

country 2006 2010 2013 2016 2006-2010 2010-2016

Education at pre-school

EE 13 25 21 36 12 10
LT 0 10 22 54 10 44
LV 14 16 29 48 3 32
Other official childcare
EE 3 2 0 8 0
LT 22 1 7 0 -20 -1
LV 1 3 0 4 2
Unofficial childcare
EE 14 25 23 32 11 6
LT 4 16 20 42 13 25
LV 3 10 11 12 6 2
Total
EE 26 40 38 56 14 16
LT 25 26 38 80 1 53
LV 18 27 33 52 9 26

Note: other official childcare refers to childcare at day-care centre,
by a professional child-minder at child’s home or at child-minder’s
home. Unofficial childcare refers to childcare by grand-parents,
other household members (outside parents), other relatives, friends
or neighbours.
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Table 4.6: Estimation of the effect of pre-school enrolment on parent’s earnings

Dependent variable:

Normalised earnings (1 represents average earnings for the country in that year)

Female Male Pooled
@ &) 3) (€] 6] ©
enrolment 0.101*** 0.149** 0.053 —0.012 0.096*** 0.122*
(0.022) (0.061) (0.076) (0.056) (0.024) (0.067)
enrolment:male —0.031 —0.156*
(0.078) (0.087)
male 0.547*%* 0.266%**
(0.035) (0.063)
earnings (before child) 0.167** 0.499*** 0.095
(0.070) (0.081) (0.074)
other official childcare 0.219* 0.355%** 0.295%**
(0.117) (0.134) (0.094)
unofficial childcare 0.068* 0.056 0.073*
(0.041) (0.078) (0.042)
male:earnings (before child) 0.432%%*
(0.101)
age dummies T T T T T T
year dummies T T T T T T
country dummies T T T T T T
education dummies T T T
Constant 0.214*** —0.291*** 1.116%** 0.346 0.380%** —0.146
(0.069) (0.109) (0.159) (0.400) (0.088) (0.232)
Observations 2,767 568 2,223 460 4,990 1,028
Log Likelihood —1,426.255 —161.722  —2,735.288  —359.343  —4,933.933  —656.962
Akaike Inf. Crit. 2,950.509 423.443 5,592.575 832.686 9,995.867 1,435.924

Note: Standard errors (found in parenthesis) incorporate information on the strata (country) and primary sample unit
(individual) and therefore are clustered at the individual level. *p<0.1; **p<0.05; **p<0.01
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ple with higher earnings are the ones who used ECEC services, which would explain
why their earnings are higher. Additionally, I add dummies for use of other official
and unofficial means of childcare.

The results of the second regression indicate that child’s attendance of pre-school
education increases earnings of females even more than suggested by the previous
regression. Not only does the coefficient in front of the enrolment dummy remain
significant for females and insignificant for males, but the point estimate for females
becomes bigger — it rises to 0.15 (see columns (2) and (4) of Table §.6).

In the third regression, I run a pooled regression model with males and females
in a single regression. The upside of this approach is that I test whether earnings
of females increase more than males while simultaneously benefiting from a higher
number of degrees of freedom. The downside is that this model is more restrictive,
because it assumes that all other coefficients are equal for men and women (e.g., the
effect of education is the same for males and females). In this model, earnings of
females increase significantly more than that of males, but only if additional controls
are included (see columns (6) and (5) of Table }.6). It seems especially important
to include previous male earnings to avoid suffering from severe forms of reverse
causality.

Although the above regressions support the hypothesis that women benefit more
from ECEC than men, it does not suggest that increasing formal ECEC in pre-schools
has benefited women earnings. For example, it could be that more pre-school edu-
cation simply crowded out other forms of childcare. Indeed, the regression estimates
suggest that other official and unofficial childcare is also positively correlated with
earnings. On one hand, the EU-SILC data suggests that there was a simultaneous
increase in official ECEC and unofficial ECEC meaning that this is unlikely. On the
other, EU-SILC data on unofficial ECEC is less reliable. Therefore, an additional test
could help investigate this.

To address this issue, | take an instrumental variable approach. In theory, this
allows me to see what happened to earnings of males and females at a time when
enrolments into formal pre-school ECEC increased and all other factors remained the
same. In other words, we expect to see earnings increase only if parents would have
otherwise stayed home with their kids. This is done in two stages.

In the first stage, I regress whether individual ¢ of sex g in country c in year s
has enrolled his 1-2 year old child into formal pre-school ECEC on the overall for-

g
1CS”

mal pre-school enrolment rate in the country in year ENR Since most of the
changes in pre-school education can be explained by supply side effects, this as-

sumption seems reasonable. This implies that greater access to ECEC services in the
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country should have increased individual’s probability of enrolling his or her child

to preschool. Therefore, equation (#.3) allows me to obtain an estimate of whether
an individual did enrol his or her 1-2-year-old child into pre-school, enrolAmentfcs,
at times when access increased. | also add controls that are the same as those in the

second stage.

enrolmenty,. = aq + B{ENRY, + ~icontrols + v{,,, 4.3)

cs

In the second stage, I estimate whether enrolAmentfcs had an impact on earnings.
Specifically, I regress individual’s i of sex g in country c in year s predicted child’s
on the individual’s earnings Y,/

A9
enrolment enr ics

ics

Yg

ics

= ay + Blenrollment,, + yacontrols + v, (4.4)

and examine the value of 52. A positive 32 suggests that earnings increased due
to enrolment. I control for age, country, education. I try adding both year dummies
and more precise variables such as unemployment rate and GDP per capita.

The estimates for the first stage suggest positive correlation between country en-
rolment rates and individual enrolment rates. Furthermore, the coefficient of enrol-
ment is close to 1 when only the instrument and the constant are included (see columns
(1) and (3) in Table §.7). This is expected, as the average enrolment rate in the coun-
try should match the average probability of an individual enrolling his/her child in
EU-SILC data. Additionally, the instrument is strong, as indicated by the F-test. For
an instrument to be strong, the F test of removing the instrument should be above 10,
while in this case, it is 88 and 74 respectively.

Nevertheless, the instrument becomes weak if more controls are added. In
columns (2) and (4), the F-statistic of excluding the instrument fall to 5.7 and 1.0
for females and males respectively. Therefore, the results are only suggestive. In-
terestingly, adding more control variables reduces the magnitude of the enrolment
coefficients, but they remain significant.

Moving to the second stage, the results are very dependent on the model specifi-
cation. If we do not include earnings before the birth of the child, then results suggest
that enrolment rates do not significantly affect earnings of women but increase the
earnings of men (see line 1 on column (1) and (3) in Table K.§). If we do include
earnings before the birth of the child, the results reverse: higher enrolments lead to
higher earnings for women, but not for men (see column (2) and (4)). The message
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Table 4.7: First stage: effect of pre-school institutions on enrolments

Dependent variable:

enrolment into pre-school

Female Male
(Q)) (@) 3 “ (&) ©
enrolment (combined) 1.039*** 0.991** 0.975%** 0.506 1.188*** 0.837**
(0.110) (0.414) (0.113) (0.494) (0.180) (0.330)
age 0.088** 0.047** 0.053***
(0.040) (0.019) (0.019)
age? —0.001** —0.001** —0.001***
(0.001) (0.0003) (0.0003)
male 0.012 0.063
(0.051) (0.111)
real GDP 0.0001* 0.00005 0.0001**
(0.00003) (0.00003) (0.00002)
unemployment rate 0.017** 0.014** 0.015%**
(0.008) (0.007) (0.006)
earnings (before child) 0.014 —0.040 —0.001
(0.070) (0.028) (0.067)
combined:male —0.068 —0.212
(0.157) (0.281)
male:earnings —0.022
(before child) (0.069)
country dummies T T T
education dummies T T T
Constant —0.178*** —2.534*** —0.167*** —1.693*** —0.273%** —1.940***
(0.037) (0.864) (0.037) (0.530) (0.077) (0.462)
F-test of removing instruments 88.49 5.72 74.13 1.05 43.73 6.42
Observations 2,767 568 2,223 460 4,990 1,028
Log Likelihood —1,691.368  —350.893  —1,307.790  —279.049  —2,975.133  —634.570
Akaike Inf. Crit. 3,386.736 727.786 2,619.581 584.098 5,962.266 1,301.141

Note: Standard errors (found in parenthesis) incorporate information on the strata (country) and primary sample unit (in-
dividual) and therefore are clustered at the individual level. *p<0.1; **p<0.05; ***p<0.01
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is even less clear in the pooled model. If earnings before the birth of a child are not
included, then earnings of both men and women increase upon enrolment, but men’s
earnings increase more (see the line 2 on column (5) in Table }.8§). If earnings before
the child are included, then women do not seem to benefit from earnings at all, while
men do (column (6)). Therefore, it is not clear whether this is an issue of the pooled
model being too restrictive or that women indeed do not benefit as much as suggested.
Even though the results are not shown, adding year dummies makes the results also

insignificant.

Table 4.8: IV regression: effect of pre-school enrolment on parent’s Earnings

Dependent variable:

earnings
Female Male Pooled
@ 2 3) “) ®) )
enrolment 0.139 0.164* 1.560* —0.183 0.459** —0.125
(0.109) (0.100) (0.811) (0.772) (0.225) (0.226)
age 0.062*** —0.010 0.099*** 0.034 0.070*** 0.028*
(0.007) (0.013) (0.030) (0.043) (0.013) (0.017)
age2 —0.001*** 0.0004* —0.001** —0.0004 —0.001*** —0.0003
(0.0001) (0.0002) (0.0005) (0.001) (0.0002) (0.0002)
unemployment rate —0.006** —0.009*** —0.017 0.001 —0.011** —0.004
(0.002) (0.003) 0.012) (0.014) (0.004) (0.006)
GDP per capita —0.00001 —0.00001 —0.0001* 0.0001 —0.00005*** 0.00002
(real) (0.00001) (0.00001) (0.00005) (0.0001) (0.00002) (0.00003)
earnings (pre-birth) 0.154* 0.591* 0.194*
(0.023) (0.062) (0.032)
male 0.547*** 0.134**
(0.093) (0.054)
enrolment:male 0.682* 0.494*
(0.369) (0.299)
male:earnings (pre-birth) 0.392%*
(0.054)
Constant —0.860*** 0.244 0.035 —1.219 —0.580* —0.688
(0.157) (0.304) 0.901) (1.602) 0.317) 0.615)
Degrees of freedom 1814 365 1461 292 3281 665
Observations 2,767 575 2,223 464 4,990 1,039
R? 0.109 0.215 —0.468 0.528 0.088 0.558
Adjusted R? 0.106 0.204 —0.473 0.520 0.086 0.553
Residual Std. Error 10.236 (df =2759)  9.642 (df=566)  27.691 (df =2215) 17.193 (df=455)  18.670 (df =4978) 14.221 (df = 1027)

Note: Standard errors (found in parenthesis) incorporate information on the strata (country) and primary sample unit (individual) and therefore are clustered
at the individual level. *p<0.1; **p<0.05; **p<0.01

4.4.Conclusion

This chapter examines the size of the child penalty at times when the first child is
up to three years old in the Baltics. I find that women’s labour market outcomes
respond to childbirth much more strongly than those of males. Earnings of women
decrease by 30—43% while male earnings decrease by 5-27% on average two years
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after childbirth, depending on the model specification. Since there exists a 26-37%
wage gap before childbirth, this effectively doubles the gap for several years. The
widening wage gap is observed on other variables (months and hours worked, wages).
Men usually also experience a penalty, although they are more likely to get lower
monthly wages or work fewer hours than not work at all. Women, however, are very
likely to work fewer months or even not work at all during the year.

I then examine how much does enrolment into pre-school education (a type of
formal early childhood education and care) offset the child penalty when the child
is up to 3 years old. I find that women tend to earn up to 15% more if they enrol
children into preschool while men do not, even when controlling for earnings before
childbirth. Men do not seem to benefit in this case. This suggests that ECEC can
reduce the widening wage gap by up to a half. However, other forms of childcare seem
also to be prevalent in the Baltics and widening access to formal ECEC can simply
means that informal childcare becomes less used with no actual effect on earnings.
On the one hand, this does not seem to be the case as there is a rise in both formal and
informal childcare. Additionally, an instrumental variable regression, when country-
wide enrolment rates are included as a proxy for access to child care, are sometimes in
line with simple regressions. On the other hand, the instrumental variable regressions
are very sensitive to the model and the controls that are included, suggesting a need
for more granular data to cement the conclusions.

Therefore, this study faces several data limitations. I do not have access to longer
term data, which prevents examining when and to what extent does this additional
wage gap fade. Additionally, the instrumental variable test could benefit from more
granular data (e.g., on ECEC capacity and children’s enrolment into ECEC by region).
Finally, I only consider the effect of ECEC on parent’s earnings. Other factors are also
important to consider when evaluating whether more formal ECEC is indeed a good
tool to avoid the widening wage gap several years after childbirth. But this requires
more data on the children who enrol into ECEC. Hopefully, increasing access to the
register in the Baltic countries will address these issues.

CONCLUSION

The overall conclusion is that income inequality in Lithuania has been relatively high
as compared to other countries in 2007 to 2015 and this is partly due to a low role
played by the tax and benefit system.

As shown in chapter [I, equivalised disposable income inequality in Lithuania has
been higher than in the EU and even the new EU states (those Member States that
joined it after 2004). Income inequality has been high irrespective of the inequality
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measure used or the equivalence scale used. This means that households differed in
terms of their incomes in Lithuania more than in other EU states.

Additionally, income inequality was found to be higher due to within-group in-
equality rather than between-group inequality. For example, there was high income
inequality amongst the unemployed, i.e., some households with unemployed house-
hold members had very little incomes while others had quite high incomes, and the
inequality within this subgroup was larger than in other EU countries. A similar ob-
servation was made for those working within the agricultural sector which seems to
be particularly unequal in Lithuania. However, inequalities within most subgroups
were larger in Lithuania than in the EU, suggesting that reducing income inequality
within a particular subgroup would have a limited effect on overall income inequality.

Among the groupings that were constructed in this research, income inequality
between the employed and the rest of the population was especially large. This was
partly due to the relatively unequally distributed labour income in Lithuania, which
became even more unequal. In addition, there has been little progressivity in the taxa-
tion of labour income (the tax system redistributes income two times less in Lithuania
than in the EU). Furthermore, there were few alternative sources of income available
for those not employed. Many households with little or no labour income were depen-
dent on public transfers (e.g., pensions or unemployment benefits). However, these
were about two times lower in Lithuania than in the EU.

There are potentially two ways to reduce income inequality between those in and
out of employment. One is to increase transfers to those who are out of employment.
The other, is to encourage those out of work to start working. Based on the model
proposed in this dissertation (see chapter ), it is optimal to encourage people to start
working. This means that out of work benefits (unemployment benefits, poverty relief
benefits, family benefits and other benefits) should be reduced for working-age people
while in-work benefits, e.g. via income tax credit, should be provided. If more people
become employed, income inequality should diminish. However, it is important to
note that the proposed model suffers from several limitations. It does not consider
the supply of jobs or the ability of those currently out of work to start working. The
importance of supply of jobs is especially relevant during crisis periods, when the
number of vacancies falls, and unemployment rises. While this special case can be
avoided by increasing unemployment benefits during crisis periods, this model should
be improved prior to enacting it in practice.

While labour income has been more unequally distributed and less redistributed
in Lithuania as compared to the EU, the situation has been even more acute for self-
employment income. There were three main issues identified with self-employment
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income and the taxation of it. First, up to 2/3 of self-employment income may have
not been revealed to tax authorities, which meant a large portion of this income was
untaxed. Second, the tax rates for the self-employment income are much lower than
for the employed. Third, the tax rates are not progressive for the self-employed and
are regressive in some cases (e.g., health insurance contributions have floors while
business certificates are lump sum taxes). Finally, a large share of those who have
self-employment income tend to be at the top of the income distribution. Therefore,
closer auditing of the self-employed and reconsideration of the term structure would
have been, and still is, appropriate.

Higher tax rates and a more progressive tax regime for the self-employed should
reduce income inequality in Lithuania. The self-employed are a very heterogeneous
group, with many self-employed earning little and relatively few earning very high
incomes. Therefore, income inequality amongst the self-employed is large. Tax and
benefit policies should recognize this. While, upon obtaining reliable tax rate elastic-
ities of taxable self-employment income, it should make sense to raise the tax rates
of high-earning self-employed, this is not true for the self-employed earning little in-
comes. The case for treating low-earning self-employed differently would be even
stronger if in-work benefits would be provided for the employed.

Future studies could also investigate how tax and benefit policies impact within-
and between-subgroup inequality of other groupings. For example, it would be inter-
esting to learn why income inequality amongst the unemployed is large in Lithuania.
One possible reason is that unemployment benefits are of relatively short duration
and are dependent on work history. Therefore, only about a third of registered unem-
ployed were eligible for unemployment benefits during COVID-19 pandemic in 2020
(Lazutka 2020). Additionally, unemployment benefits depend on previous earnings.
This means that the short-term unemployed with high previous earnings would enjoy
much higher benefits than others. Another reason is that there is a lack of informa-
tion on unemployment benefits as well as unwillingness to apply for unemployment
benefits. A fourth issue is the issue of long term unemployed who are not eligible for
unemployment benefits and often suffer from complex conditions preventing them
from re-entering the labour market (Ministry of Social Secuirty and Labour 2020).
With the help of a specialized data set, one can quantify the relative contributions of
these issues. Similar in-depth studies would be needed for each separate grouping.

Not only has income inequality in Lithuania been high as compared to other coun-
tries, but it has also tended to increase over the period. The main reason for the
increase has been growing returns — wages and capital income. As average wages
rose during the period, particularly after 2011, there was an increasingly widening
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gap between those who had access to labour income and those who did not. During
this period social transfers were not increased sufficiently (they increased less than
the nominal wage growth). This was both because public transfers were not indexed
to nominal wage growth and because discretionary spending was not adjusted ac-
cordingly. The situation was even more difficult for those who were not eligible for
transfers, such as the long term unemployed.

While rising wages and the slowly-responding tax-and-transfer system were
found to be the main reasons behind rising income inequality in 2007-2016, un-
favourable demographic dynamics also increased income inequality. As decomposi-
tion techniques have revealed, income inequality was also associated with declining
marriage rates in Lithuania and rising higher education attainment rates.

There are several possible ways to explain the link between declining marriage
rates and income inequality. It is possible that income inequality affects marriage
rates: if richer individuals would be less inclined to marry poorer individuals, then
higher income inequality would limit partner choice and lead to fewer marriages.
However, it is also likely that declining marriages rates influence income inequality.
Because income inequality is larger amongst non-married households than amongst
married households, a rising share of non-married households drives up income in-
equality.

Unfortunately, the methodology was not able to reveal why income inequality
amongst married households is smaller than between non-married households. One
possible explanation is purely mathematical. Non-married households typically have
a single working aged individual who may face an extreme outcome (be very rich
or very poor). Married households have two or more individuals and their outcomes
(positive or negative) average out. Therefore, married households have a lower prob-
ability to face extreme outcomes, because this would require both household members
to be very rich or very poor. Another explanation is a behavioural one: married males
tend to work longer and more intensely than not married households, which means
that fewer married households should deal with unemployment or low incomes. A
third explanation could be that each partner can better compensate for each other’s
weaknesses and lead to fewer mistakes that lead to very poor outcomes.

Similarly, the reasons why rising education increased income inequality are also
not clear. One likely explanation is the transition effect: until a certain fraction of
individuals receives higher education, income inequality will increase. But once that
fraction is reached, income inequality will start decreasing. However, other possibil-
ities also exist, and this could be an interesting avenue for future work.

Not only does income inequality change between and within subgroups, but it
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also changes across the lifetime of a person. For example, earnings were reduced
upon retirement and low pension replacement rates resulted in a wide gap between
those with and those without labour income. Incomes were also affected by the birth
of the child. Women earnings declined by almost 50 percent 2 years after the birth of
the child (largely because they left the labour market), double the 25 percent decline
observed in Scandinavian and English-speaking countries, but slightly below that of
German speaking countries (Kleven, Landais, Posch, et al. 2019).

Even though most research within this dissertation was focused on the tax-and-
benefit policy to lower income inequality in Lithuania in 2007-2016, it is not the only
way forward. In many cases specific targeted measures can be better. For example,
the rising inequality in earnings between males and females following childbirth dis-
cussed in chapter J can be offset by measures other than providing more benefits. In
fact, higher parental benefits alone may further increase income inequality between
genders by keeping women away from the labour market longer. Instead, more fo-
cus can be placed on redesigning the parental benefits so that fathers participate in
childcare more, make it easier for parents to simultaneously work and take care of
small children or provide early childhood education and care (ECEC). Even though
conclusive evidence was not obtained during the investigation, the collected evidence
suggests that women did tend to suffer smaller earning losses if they used ECEC ser-
vices. Furthermore, the limited available evidence suggests that societal norms, rather
than benefits, have a far larger impact on child penalty (Kleven, Landais, Posch, et
al. 2019).

A lot is still left to do on the subject on income inequality in Lithuania. With the
advent of opening of administrative data, the methods applied in this dissertation can
be carried out with much greater accuracy and detail. One will be able to obtain a
more accurate estimate of tax rate elasticity of taxable income for Lithuania, more
granular decompositions, better estimates of income inequality at the top of the in-
come distribution and an estimate of long-term child penalty. Moreover, other factors
behind income inequality can also be examined, such as the effect of the change of
minimal wage or the decision to freeze public wages. One will be also able to go be-
yond individuals and investigate income inequality at the firm level. This will allow
broadening the concept of inequality even further by including wealth, public goods,
and consumption taxes. Therefore, this seems like the beginning and not the end of
this empirical examination of income inequality in Lithuania.

Finally, since income inequality seems to be an important indicator for Lithuania,
regular analysis of its dynamics could be useful. For example, income inequality has
been declining since 2015 in Lithuania. Gini coefficient of equivalised disposable
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income before social transfers declined from 52.6 to 50.3 in 2018. Similarly, Gini
coefficient of equivalised disposable income fell from 37.0 to 35.4. Such a decline
is very welcome by those advocating for less income inequality. However, future
studies are needed to understand why this has happened.
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APPENDIX

= {1,..., N} is the set representing elements of the finite survey population,
and y1, ..., yn are values of the variable of interest (income) in {/. The subset s =
{i1,...,in} of U is the sample, while w; and i € s are the corresponding survey

weights. We use the estimator

(3:—< S wiiF(y:) Zwlyzzwl yz) (%)

1ES 1€ES 1€ES

of the Gini coefficient (B.2), constructed in line with Berger (2008), where F (y;) are
values of the estimated distribution function

Zw]]l{y]<y} with N = wj, (6)
JGS jEs

and

== ijyj

]Es

Here I{-} stands for the indicator function. Estimators of the subgroup and factor
decompositions are constructed using similar plug-in principles.

.1.Subgroup decompositions

We give the decomposition of () by groups as in Yitzhaki and Lerman (1991)). Let
s = s1 U---U sy, be adivision of the sample by non-overlapping groups. Denote

Zw]7 ]Dl m = /\Zw]yja

JES; ]Gs
A(l 7
W;5Yj, Uh (vi), (1)
]Esl 16&

where ]Vl is the estimated population size in the subgroup [, the quantity 135 is the
estimated population share, 7 is the estimated mean of the survey variable in U,
) is the estimated mean in the subgroup, and F is the estimate of the average of
global ranks in the subgroup . Consider the values Fj(y;) and ﬁL\l (yi), 1 € s, of the
estimated distribution functions

1

1 ~
Fiy) = =Y wil{y; <y} and Fp(y) = 5 > wilfy; <y}
ljes - les\&
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in the subgroup [ and outside this subgroup, respectively. Introduce the notations

L L L
&ov(m®, F0) = 3" B(m® - 3 B (B0 -3 AR )
=1 =1 =1
and
1 OV (B — 3
svily, Fiy)) = = > wilys — ) (Filyi) — = D wifi(wi))
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and

covi(y, Fi(y) — Fry(y )) = covi(y, Fi(y))—
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Then the estimated decomposition by groups is written as

L L —~

~ ~ ~ ~ o~~~ 2cov(m(l) F(l))

G= S;G S,G P-1 : 8
lE_l ! H—; 1GiQu(P - 1)+ = ; ®)
SN—— Between

Within Stratification

& sl G 2l AW) 5 _ covi(y, Fi(y) — Fru(y))
’ i ’ covi(y, Fi(y))

Here the component §l represents the share of the survey variable, (A}l is the estimated
within-group Gini coefficient, and the part (); is the estimated stratification term.

.2.Factor decompositions

We write down an estimate of the factor decomposition by Lerman and Yitzhaki
(1985a). Write y; = Zle ygk), where k is a factor of the survey variable. Con-
sider the values ﬁ(yl) and F (ygk)), i € s, of distribution function () and denote the
expressions
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and

cov(y®), F( Zw ylk)F k) szy ZwF

€S 1€ES 1€ES

Also, introduce the weighted means

Z Wi y]

]Es

Then the estimated decomposition by factors is

=> Tp =Y RyGiS, 9
k=1 k=1

where

5o vy Fy) 5 200vyW FER) 5 AW
R Gy = - , Sp=—.
cov( (k) F( (k ))) Iu(k) n
Here Ry, is the estimate of the so-called Gini correlation between the survey variable
and its kth component, G i represents the Gini index of factor k, and §k is the share
of factor. For a small change in the kth factor, the expression of marginal effects is

~

oG

S (R.G. — G 1
Der = Sip(RiGy, — Gy), (10)

see Lerman and Yitzhaki (1985a).
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Table A1: Number of observations per decile from EUROMOD output

percentile gross employment income total observations employed self-employed

0-7 0 690 0 0
7-20 1,413 784 174 20-49
20-30 3,588 649 385 59
30-40 5,102 649 462 20-49
40-50 6,609 641 543 20-49
50-60 8,219 635 559 20-49
60-70 10,080 626 557 20-49
70-80 12,357 615 545 52
80-90 15,690 635 578 20-49
90-100 27,651 572 461 107

Data is sorted according to equivalised gross employment income (includes social contribu-
tions which are evaluated by Euromod). All figures are taken from Euromod and are weighted
to include only those households with atleast 1 member who is 18-62 year old and is not a
student. Deciles are based on weighted observations, which results in different number of
observations per quantile. 20-49 indicates that there are between 20 and 49 (inclusive) num-
ber of observations, although the number is not publishable due to confidentially reasons.
The first 7 percentiles do not have any gross employment income.

Table A2: Number of observations per decile from EU-SILC

percentile gross employment income total observations employed self-employed

0-7 0 680 0 0
7-20 1,395 787 300 20-49
20-30 3,525 629 501 60
30-40 4,972 636 557 20-49
40-50 6,470 653 602 20-49
50-60 8,047 631 576 20-49
60-70 9,888 623 569 20-49
70-80 12,141 619 557 55
80-90 15,425 625 569 20-49
90-100 27,143 576 467 107

Data is sorted according to equivalised gross employment income (includes social contribu-
tions). All figures are taken from Euromod and are weighted to include only those house-
holds with atleast 1 member who is 18-62 year old and is not a student. Deciles are based on
weighted observations, which results in different number of observations per quantile. 20-49
indicates that there are between 20 and 49 (inclusive) number of observations, although the
number is not publishable due to confidentially reasons. The first 7 percentiles do not have
any gross employment income.
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Table A3: Household statutory average net tax rates in Lithuania, net taxes as a share of gross employment income. Sample
restricted to households with 1 household member aged 18-62, but can include older and younger household members as
well.

net taxes taxes public transfers
all employees  self-employed employees self-employed employees self-employed

percentile

0-24
24-50  -0.946 [996] -0.006[281] -0.012[60]  0.354[281]  0.327[60]  0.361[281]  0.339 [60]
50-75  0.116[720] 0.170[599]  0.003[53]  0.398[599]  0.303[53]  0.229[599]  0.300 [53]
75100 0.293[653] 0312[577]  0207[68] 0419[577]  0295[68]  0.106[577]  0.088 [68]

Percentiles are sorted by gross employment income (includes social contributions). Taxes include income tax and social con-
tributions. public transfers include old-age, disability, unemployment and other benefits. Net taxes are taxes minus public
benefits. Gross employment income is taken from EU-SILC, while all other figures are estimated by Euromod, which takes
into account various individual and household characteristics (e.g. age, health status). All figures are taken from EU-SILC
and are weighted to include only those households with one member aged 18-62 and is not a student, but older and younger
household members may be present. The number of observations per quantile is in [].

Table A4: Household average effective net tax rates in Lithuania, net taxes as a share of gross employment income. Sample
restricted to households with 1 household member aged 18-62, but can include older and younger household members as well.

net taxes taxes public transfers
all employees self-employed ~ employees  self-employed = employees  self-employed

percentile

0-24
2450 -0.522[996] -0.064[287]  -0.190[55]  0.316[287]  0.117[55]  0.380[287]  0.307 [55]
50-75 0.142[721]  0.173[605]  -0.115[51]  0.362[605]  0.105[51]  0.188[605]  0.221[51]
75-100  0.285[653]  0.323 [576] 0.018[68]  0.399[576]  0.082[68]  0.076[576]  0.064 [68]

Percentiles are sorted by gross employment income (which includes social contributions). Taxes include income tax and social
contributions. Public transfers include old-age, disability, unemployment and other public benefits. Net taxes are taxes minus pub-
lic benefits. All figures are taken from EU-SILC and are weighted to include only those households with one member aged 18-62
and is not a student. The number of observations per quantile is in [].

.3.Additional tables and figures

Tables [A3 and |A{ list income generation process components. Table [A3 contains the
examined income sources and states whether the variable was aggregated or mod-
elled. In case the variable is modelled, it contains the conditioning variables. The
corresponding model transformation is also included. The same is done for demo-
graphic and labour market variables in Table [A6.

Table A5: Definition of income components and summary modelling information

Variable Definition Level Treatment Factor Model Conditioning
variables
Yh total household household aggregate - -
disposable  in-
come
yF gross labour in- household aggregate - -
come

Continued on next page
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Table A5 — continued from previous page

Variable Definition Level Treatment Factor Model Conditioning
variables
I, employee individual aggregate Returns — -
yp? income (wage
(wage*hours) rates)
and
/LM
struc-
ture
(hours)
I, self- individual modelled Returns logitlog-  xp,,
yre employment linear firm —
income (receipt, sizep;,
amount) oCChi,
ndp;,
work —
historyn;,
Iseni,
Lsep fhi
yff capital income household aggregate Returns —
(investment,
property)
v, investment in- individual modelled Returns logitlog- =z
yinv come (receipt, linear
amount)
I"P,  property in- individual modelled Returns logitlog-  xy;
yn' " come (receipt, linear
amount)
y,?i other in- individual aggregate, Returns logit, log- =z,
comes (receipt, modelled linear
amount)
yp public transfers ~ household aggregate TB - -
I ﬁéCk"ess,sickness (re- individual modelled TB logit, log-
ygickness ceipt, linear
amount)
I fflwusing ,housing benefits household modelled TB logit, log- =z
yzousmg (receipt, linear
amount)

Continued on next page
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Table A5 — continued from previous page

Variable Definition Level Treatment Factor Model Conditioning
variables
I3, yi® social assis- household modelled TB logit, log-
tance  (receipt, linear
amount)
I¢d yd education ben- individual modelled TB logit, log- 3,
efit (receipt, linear
amount)
yznb maternity and individual modelled TB EUROMOD xhi,yﬁi,y{fi,
paternity bene- work —
fits historyp;
yid’ pregnancy and individual modelled TB EUROMOD zy,;,yk, i,
childcare benefit work —
historyp;
L7"P unemployment  individual aggregate, TB logit, log-  p;, un —
Y™ benefits (receipt, modelled linear, employedp;
amount) EURO- (for  re-
MOD ceipt)
1", state old age individual aggregate, TB logit, log-  zp;,
yhe"®  benefits (re- modelled linear, work —
ceipt, amount) EURO- historyp;,
MOD retiredy;
(for re-
ceipt)
I,‘ffsabilitydisability (re- individual aggregate, TB logit, log-  p;,
y%sabimyceipt modelled linear, disabledp;
and amount) EURO-
MOD
Ipw™,  survivor  ben- individual aggregate, TB logit, log-  xy;
ypitv efits  (receipt, modelled linear,
amount) EURO-
MOD
th taxes and social individual aggregate, TB EUROMOD yf;, yk,
security contri- and modelled y}%»yﬁ,xhi,
butions house- erpen —
hold diturep,lbly;
yrt child allowance  family modelled TB EUROMOD xh,y,f ,y,f R

yB work—
historyp;

Continued on next page
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Table A5 — continued from previous page

Variable Definition Level Treatment Factor Model Conditioning
variables
! birth grant Individual modelled TB EUROMOD z,;,yE, vk,
work —
historyp;
yff; social benefit individual modelled TB EUROMOD x;Li,yﬁi,y,{( ,
Yrs
assety,work—
historyp;
Table A6: Demographic and labour market variable
Variable Definition Level Treatment Factor Model Conditioning
variables
Tp household-level  household observed  Demo - -
demographic
characteristics

(number of chil-
dren aged 0-3,
4-11 and 12-15)
and individual
characteristics
of the household
head
status,

age

(marital
gender,
and age
squared, univer-
sity education),

assets

Continued on next page
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Table A6 — continued from previous page

Variable Definition

Level

Treatment

Factor

Model Conditioning
variables

Lhi

ocCh;

indhi

Shi

Whys

individual-level
characteristics:
gender, age and
age squared,
university edu-
cation, marital
status, number
of children in
the  household
(aged 0-3, 4-11
and 12-15),
citizenship,
age*university,
age

squared*university,

sex,
sex*university,
age*sex, work-
history
occupation
(1-digit ISCO);
for working
individuals only
industry  sec-
tor (primary,
secondary  or
tertiary);  for
working  indi-
viduals only
number of hours
worked

average  wage
rate; for em-
ployees only

retiredyretired

ue

unemployed

nemployedp;

individual

individual

individual

individual

individual

individual

individual

observed

modelled

modelled

modelled

modelled

modelled

modelled

Demo

LM
Struct

LM
Struct

LM
Struct
Returns

LM
Struct
LM
Struct

multinomial z,;
logit

multinomial x,;
logit

linear Thi

Singh- Thi

Maddala oceh;
indhi

logit Thi

logit Thi

Continued on next page
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Table A6 — continued from previous page

Variable Definition Level Treatment Factor Model Conditioning
variables
occ — pays voluntary individual modelled LM logit Thy
pensionpension Struct
lsep; owner of en- individual modelled LM logit Thi
terprise with Struct
employees
(sub-group  of
self-employed)
Ibly; has business individual modelled LM logit Thy
certificate Struct
(sub-group  of
self-employed)
lsepfr; engaged in indi- individual modelled LM logit Thy
vidual activities Struct

(sub-group  of
self-employed)
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Figure A2: Decomposition of the demographic effect
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Table A7: Comparison of direct effects and Shapley value effects

Direct effect Shapley

Demographics 0.013 0.014
Labour Market Structure -0.012 -0.006
Prices and Returns 0.030 0.037
Taxes and Benefits -0.020 -0.021

Unexplained and interactions 0.010 -0.004

Table A8: Employment

Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se coef se coef se coef se
univ -0.183 3133 1.168 2,550 2.454 2,197 5.800% 2.702 1,547 2.858 -1.032 2136
nch03  0.435 0.427 0.723 0.500 0377 0.302 0344 0.357 0.004 0.42 0.263 0.418
nehdll  -0.246 0.229 -0.092 0.330 0424 0.240 0.282 0.168 0.374 0.258 -0.199 0173
nchl215  -0.308 0.224 -1.007%%% 0.256 0.393 0.350 -0.318 0.199 -0.302 0.444 0.142 0.265
marr 0.173 0.225 -0.018 0.233 -0.347 0.188 -0.564 0.36 0.420 0.315 0.022 0.255
0.038 0.058 0.068 0.044 0.132%% 0.042 0.161%% 0.058 0.003 0.053 0.049 0.046
-0.001 0.001 -0.002%%% 0.000 -0.002%+% 0.000 -0.002%+% 0.001 -0.001 0.001 -0.001* 0
0.023 0.154 -0.017 0.109 -0.056 0.092 -0.279*% 0.121 -0.157 0.123 0.053 0.092
age2univ  0.000 0.002 0.000 0.001 0.001 0.001 0.003* 0.001 0.002 0.001 -0.000 0.001
constant  2.618% 1.238 3537 1.036 1.117 1.030 0.298 1.23 1.104*+% 1.142 2.180* 0.953
N 2834 3166 2856 2844 2045 2630
chi2 101.809 245.04 153.779 144.341 81.85 51.207
p 0 0 0 0 0 0
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Table A9: Average wage rate- females

2007 2011 2015

coef se coef se coef se
a
age: (.,.) -0.016 0.031 0.057*** 0.010 0.049 0.044
age: (30,.) 0.010 0.040 -0.098*** 0.019 -0.065 0.067
age: (40,.) 0.009 0.020 0.085%** 0.017 0.058 0.046
age: (50,.) -0.021 0.011 -0.087*** 0.013 -0.081** 0.031
univ -0.145 0.078 -0.280%** 0.074 -0.242%%* 0.067
marr 0.224%** 0.056 0.079 0.064 -0.027 0.125
nch03 0.413 0.231 -0.115 0.116 -0.641%** 0.162
nch411 0.056 0.092 0.048 0.088 0.132 0.086
nch1215 -0.062 0.069 0.145 0.107 0.142 0.113
firm_ sizel -0.253%** 0.075 -0.352%** 0.068 -0.154 0.130
Constant 1.730 0.913 0.128 0.246 0.187 0.989
b
age: (.,.) 0.056 0.030 0.015 0.016 -0.004 0.043
age: (30,.) -0.056 0.041 0.000 0.023 -0.013 0.058
age: (40,.) -0.018 0.027 -0.062%** 0.019 -0.016 0.025
age: (50,.) -0.006 0.024 0.056%* 0.018 0.032 0.019
univ 0.615%** 0.076 0.414%%* 0.085 0.445%** 0.088
marr -0.134%* 0.068 -0.171%* 0.056 -0.053 0.070
nch03 -0.431%%* 0.079 -0.236%* 0.089 0.227 0.162
nch411 -0.067 0.081 -0.077 0.064 -0.191%%* 0.055
nch1215 0.026 0.100 -0.141 0.073 -0.053 0.084
firm_ sizel 0.070 0.120 -0.043 0.066 -0.070 0.102

0.129* 0.054 0.397%** 0.084 0.461%** 0.048
occ_eur== 2.0000 0.095* 0.047 0.289%** 0.051 0.308%** 0.063

eur== 3.0000 0.033 0.045 0.157** 0.051 0.210%** 0.049

-0.240%%* 0.047 -0.115% 0.054 -0.105 0.057
oc -0.157 0.111 -0.109 0.062 0.027 0.045
oce -0.177* 0.087 0.085 0.074 -0.082 0.052
occ__eur== 8.0000 -0.315%** 0.055 -0.243%** 0.049 -0.133%** 0.040
ind_saps== 1.0000 -0.337H%* 0.085 -0.085 0.101 -0.077 0.059
ind_saps== 3.0000 -0.075 0.055 0.057 0.041 0.004 0.038
Work history (length of time in months)  0.001 0.000 0.001* 0.000 0.001%** 0.000
Constant -0.796 0.804 0.258 0.452 1.227 1.171
citizen 0.095 0.136 0.015 0.169
q
age: (.,.) 0.053 0.064 -0.033 0.029 -0.060 0.097
age: (30,.) -0.054 0.086 0.074 0.049 0.037 0.137
age: (40,.) -0.040 0.052 -0.139%* 0.045 -0.062 0.073
age: (50,.) 0.027 0.036 0.145%** 0.036 0.120* 0.055
univ 0.373* 0.160 0.427* 0.182 0.518%* 0.161
marr -0.265% 0.124 -0.370%* 0.141 -0.042 0.189
nch03 -0.894%** 0.270 -0.248 0.242 0.506%* 0.164
nch411 -0.113 0.185 -0.119 0.153 -0.363%* 0.139
nch1215 0.029 0.223 -0.202 0.226 -0.227 0.206
firm_ sizel 0.360 0.251 0.290 0.151 0.078 0.284
Work history (length of time in months) 0.001 0.001 0.001 0.001 0.001** 0.001
Constant -1.443 1.799 0.657 0.721 1.722 2.267
m
age: (.,.) -0.163%** 0.023 -0.132%%* 0.024 -0.118%%* 0.011
age: (30,.) 0.160%** 0.045 0.134%** 0.049 0.152%** 0.024
age: (40,.) 0.015 0.042 -0.018 0.031 -0.099%** 0.025
age: (50,.) 0.102%* 0.034 0.144%%* 0.013 0.194%** 0.015
univ -0.748%** 0.083 -0.645%** 0.078 -0.742%%* 0.059
nch03 0.269* 0.109 0.692%** 0.109 0.557*%* 0.121
nch411 0.173%* 0.066 0.039 0.078 0.195%** 0.058
nch1215 0.043 0.074 0.204** 0.068 0.108 0.076
citizen -0.329 0.443 -0.649** 0.226 -0.281 0.206
no_ partner -0.184 0.130 -0.262%* 0.080 -0.159 0.089
spuniv -0.141 0.125 -0.143 0.130 -0.053 0.102
spinwork -0.309** 0.119 -0.288** 0.105 -0.271%* 0.101
Constant 4.490%** 0.757 3.903%** 0.561 3.035%** 0.312
theta
Constant 0.536 0.321 -8.847F** 0.515 -9.105%** 0.571
N 5365 5864 5039
P 0
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Table A10: Average wage rate - male

2007 2011 2015
coef se coef se coef se
a
age: (.,.) -0.012 0.020 0.022 0.016 0.061%** 0.018
age: (30,.) -0.001 0.025 -0.016 0.024 -0.113%** 0.030
age: (40,.) 0.017 0.022 -0.026 0.021 0.096** 0.029
age: (50,.) -0.001 0.020 -0.005 0.015 -0.075%** 0.023
univ 0.210%* 0.080 -0.138* 0.064 -0.061 0.091
marr 0.191 0.144 0.198** 0.063 0.015 0.097
No of children -0.008 0.044 -0.097* 0.040 -0.006 0.049
firm_ sizel -0.071 0.068 -0.280%** 0.058 -0.142 0.086
Constant 1.645%* 0.503 0.864* 0.406 0.122 0.440
b
age: (.,.) 0.025 0.025 0.001 0.020 -0.008 0.014
age: (30,.) -0.051 0.030 -0.020 0.029 0.032 0.021
age: (40,.) -0.000 0.022 0.012 0.019 -0.066** 0.020
age: (50,.) -0.000 0.019 0.006 0.016 0.030 0.016
univ 0.020 0.065 0.266%** 0.071 0.143* 0.057
marr -0.002 0.155 -0.113 0.069 0.113 0.059
No of children 0.006 0.043 0.022 0.040 -0.081%* 0.030
citizen -0.011 0.099 0.135 0.109 0.048 0.108
firm_ sizel -0.184** 0.068 -0.185%* 0.058 -0.176%** 0.051
occ__eur== 1.0000 0.339%** 0.063 0.213%** 0.058 0.213** 0.068
0.155% 0.063 0.189%** 0.056 0.226%** 0.066
0.095 0.065 0.018 0.058 0.172* 0.068
-0.191%* 0.066 -0.127* 0.061 -0.038 0.069
occ_euw 0.041 0.058 -0.149%* 0.053 0.027 0.063
occ__eur== 7.0000 0.021 0.060 -0.161** 0.053 -0.027 0.063
-0.182%* 0.063 -0.219%%* 0.057 -0.132* 0.066
-0.285%%* 0.042 -0.232%%* 0.045 -0.273%%* 0.044
ind_saps X 0.013 0.020 -0.066%* 0.023 -0.062%* 0.024
Work history (length of time in months)  0.001*** 0.000 0.001%** 0.000 0.001** 0.000
Constant 0.553 0.641 1.048 0.538 1.284%%* 0.386
q
age: (.,.) 0.024 0.058 -0.047 0.041 -0.119%%* 0.034
age: (30,.) -0.076 0.072 0.010 0.062 0.203%** 0.054
age: (40,.) 0.046 0.053 0.045 0.047 -0.171%* 0.055
age: (50,.) -0.013 0.046 0.013 0.035 0.111* 0.043
univ -0.798*** 0.169 0.180 0.154 -0.108 0.157
marr -0.191 0.353 -0.343* 0.150 0.081 0.174
No of children 0.081 0.108 0.004 0.087 -0.180* 0.087
firm_ sizel -0.101 0.168 0.067 0.141 0.108 0.152
Work history (length of time in months)  0.001 0.001 0.002** 0.001 0.001 0.001
Constant -0.202 1.473 1.291 1.060 2.404%* 0.873
N 2514 2784 2383
P 0.039 0 0
Table A11: Number of hours worked
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se coef se coef se coef se
univ 17.884 6.467 7.498 18.910%  7.090 5.319 8247 328445 71 16. 8.219
nch03  -4.652%%* 480645 1.293 599854 1364 0.492 1.347 1.430 1.083 0520 1124
nchdll  -0.808 -1.091 0.686 -1219 0.692 0.039 0.6 0576 0.707 -0.046 0.743
nch1215  0.083 -1.162 0.905 -2.189% 0.902 1272 0.664 0223 0813 -2.001 1.109
marr 1.231 2.273%% 0.788 -0.389 0.658 37755 0.934 2.804% 1.207 41067 0.962
1,103 L7507 0.206 L920%F% 0,185 0.639%* 0214 L7155 0.206 : 0.226
-0.014%%% -0.019%%%  0.002 -0.020%%  0.002 20.0077F 0.002 0.018°F% 0,002 - 0.003
1014 0.118 0.354 0.435 0.325 -0.153 0385 SLITSFRE0.326 -0.520 0375
age2univ  0.014 -0.003 0.004 0.00: 0.004 0.001 0.004 0.011%% 0.004 0.005 0.004
Constant__15.120 -8.673% 1278 -12.369%*  3.977 22461%%F 4155 -7.899 4041 4687 4754
N 2834 3166 2856 2844 2945 2630
2 0.076 0.153 0172 0.04 0.133 0.109
p 0 0 0 0 0 0
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Table A12: Self-employment income (receipt, amount)

For receipt, see A21,/A22 and |A23.

(a) Amount

2007 2011 2015 2007 2011 2015
marr 0.108 0.166 0.389*% 0.167 0.115 0.204 0.807%** 0.224 0.225 0.164 0.241
0.039 0.029 0.033 0.052 0.108* 0.045 -0.023 0.025 0.084 0.063 0.045
-0.000 0.000 -0.001 0.000 -0.002%+* 0.000 -0.000 0 0.001 -0.001% 0
2.181%%* 0.645 0.648 -0.132 0.369 -0.484 0.303 0 -1.035 0.603
1 0.633 0.541 0.807 -0.585 0.437 -0.467 0.263 0 -0.017 0.359
oce_ew 5.0000 0.247 0.576 0.389 0.253 0.334 0.819 0.931 0.986 1.045% 0.448
oce_eur== 8.0000 0.048 0.593 0.070 0.359 -0.095 0.460 0479 0.932 0.948 0.598 0476
ind_saps==1.0000 13335 0.359 -0.235 0.491 0.030 0550 0.238 0.181 0.602 0.623 0.495
Owner of individual enterprise with employees: 1 yes, 0 no employees  0.763*** 0.180 0.615%* 0.176
People engaged in individual activities: 1 yes, 0 no 0.250 0.263 0,470 0.867 -0.061 0.276 0.293 0.183 0.015 0.384 -0.287 0.360
ageuniv -0.195% 0.092 0.057 0.128 0255 0137 0.036 0.052 0.010 0226 0114 0.073
Constant 0.390 1.156 1.994*% 1.669 4.149%* 1.435 5.446%% 18 1.050 2.266 5.970%** 1.231
Owner of inidvidual enterprise with employees: 1 yes, 0 no employees 0.264 0.480 155744 0.322 1.3474% 0.489 -0.032 0.282
N 290 245 307 330 161 247
Table A13: Investment income (receipt, amount)
(a) Receipt
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se se coef se coef se
univ 0.899 2.498 1.891 3.161 0.259 1.768 2.66 5.302% 2.142 2.795 1.858
nch03 -0.371 0.521 0.466 0.357 0.037 0.246 0.54 0.319 0.346 -0.182 0.269
nch411 -0.180 0.232 0.121 0.203 0.163 0.154 0.257 0.182 0.201 0.067 0.169
nchl215  0.010 0.252 0.193 0.236 0.038 0.196 -0.004 0.262 0.165 0.242 0.050 0.223
marr 1.059%+% 0.238 0.638++% 0.188 0811+ 0.137 1.270%% 0.4 0.742% 0.336 1.106%** 0.21
age 0.086 0.049 0.259%* 0.082 0.216%+* 0.045 0.107 0.067 0.306%%* 0.066 0.244%%% 0.045
age2 -0.001 0.000 -0.002%* 0.001 -0.002%%* 0.000 -0.001 0.001 -0.002%%* 0.001 -0.002%%* 0
ageuniv -0.010 0.095 0.010 0.108 0.065 -0.105 0.098 -0.130 0.081 -0.074 0.07
age2univ  0.000 0.001 -0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
constant  -6.217++* 1.258 -11.904%%% 2,424 1.255 -6.984%%* 1.668 -12.951%%%  1.665 -8.7T52%%F 1.209
N 5659 6109 5346 4814 5115 4268
chi2 74.507 132.948 245.965 119.573 105.83 195.298
P 0 0 0 0 0 0
(b) Amount
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se coef se coef se coef se
univ 1.022 2.884 -0.619 3.660 -2.083 -0.493 3.306 549 57 -4.793 4.664
nch03 -0.877 0.529 -0.476 0.449 -0.561 -0.684 0.469 -0.29  0.38 -0.178 0.602
nch41l -0.178 0.413 -0.165 0.373 -0.076 -0.110 0.444 0.00 0417 0.093 0.435
nchl215  -0.650 0.572 -0.731 0.398 -0.291 -0.927 0.548 -0.17  0.386 0.058 0.563
marr -0.494 0.302 0.347 0.264 0.418 -0.930 0.621 -0.78  0.585 -1.355%*% 0.488
0.094 0.076 -0.237 0.125 0.182 0.108 0.194%% 0.073 0.10  0.176 0.321% 0.127
-0.001 0.001 0.002*% 0.001 -0.001 0.001 -0.002%* 0.001 0.00  0.001 -0.002* 0.001
-1.452%%% 0.405 -2.421%%% 0.458 -4.101%F% 0.655 -1.744%%% 0.343 0.00 0 0.819 1.84
ageuniv -0.027 0.117 0.033 0.135 0.140 0.149 0.084 0.129 <021 0.201 0.294 0.177
age2univ 0.000 0.001 -0.000 0.001 -0.001 0.001 -0.001 0.001 0.00  0.002 -0.003 0.002
Constant  1.194 1.764 10.142%* 3.634 3.311 -0.950 2.177 -0.04  5.125 -10.499*% 4.119
N 359 328 314 275.00
2 0.097 0.082 0.219 0.08
P . . 0 0.09
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Table A14: Property income (receipt, amount)

(a) Receipt

Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se coef se coef se coef se
univ 1411 2.847 3.541 2 -4.055 3.21 2.830 -0.827
nch03 -0.262 0.362 0.248 7 0.629 8 -0.016 0.386 0.265 0.384
nch411 0.427% 0.199 -0.150 0.280 0.307 0.241 0.410% 0.207 -0.217 0.312 0.387
nch1215  0.482% 0.244 0.402 0.262 0.266 345 0.419 0.269 0. 0.292 0.104
marr 0.732%% 0.240 0.386 0.215 0.524% 0.226 1.113%* 0.378 0. 0.291 0.564
age 0.132% 0.058 0.211%+% 0.054 0.140% 0.064 0.117*% 0.052 0.239%%% 0.054 0.201%%% 0.054
age2 -0.001 0.001 -0.002*+* 0.000 -0.001* 0.001 -0.001 0 -0.002%%* 0 -0.002%* 0.001
ageuniv -0.051 0.106 -0.112 0.085 0.171 0.091 0.123 0.12 -0.044 0.108 0.059 0.097
age2univ  0.001 0.001 0.001 0.001 -0.002 0.001 -0.001 0.001 0.000 0.001 -0.001 0.001
constant  -8.452%+* 1.550 -10.282%%* 1455 ST.511%F% 1.942 -8.685%F* 1.391 -11.374%FF  1.559 -9.819%+F 1.372
N 5659 6109 5346 4814 5115 4268
chi2 64.267 66.376 40.714 87.378 58.955 68.519
P 0 0 0 0 0 0
(b) Amount
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se coef se coef se coef se
univ. 2.736 5.118 12.321F%% 3.624 -7.30  5.019 -10.844* 4.546 5.276
nch03 0.387 0.663 -0.843% 0.85  0.465 2.104** 0.669 0.469
nch411 0.182 0.310 -0.117 -0.16  0.211 0.090 0.365 0.266
nch1215 0.240 0.318 0.201 0.018 -0.25 0.331 0.687%* 0.26 0.558
marr 0.241 0.184 -0.222 <021 0.333 -0.566 0.298 0.696
age 0.062 0.072 -0.123 -0.06  0.088 0.066 0.074 0.193
age2 0.001 0.001 0.001 0.00  0.001 -0.000 0.001 0.002
citizen 0.000 0.000 0.00 0 0.000 0 0.606
ageuniv 0.108 0.182 032 0.184 0.407* 0.162 0.195
age2univ -0.001 0.001 0.000 0.002 0.001 0.00  0.002 -0.003* 0.001 -0.000 0.002
Constant  3.811% 1.857 1.751 2.152 5.510%* 1.811 3.91  2.538 0.529 2.049 17.523%* 5.294
N 234 226 213 183.00 169 166
2 0.122 0.122 0.272 0.15 0.218 0.319
P 0.006 0 0 0.05 0.001 B
Table A15: Other incomes (receipt, amount)
(a) Receipt
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se se coef se coef se coef se
univ 2.272 2.064 1.273 2.295 2.087 4.146 5.874 5172 0.784 4.337
nch03 -0.825 0.582 0.046 0.502 0.906 0.476 0.727% 0.332 -0.524 0.637
nch411 -0.080 0.235 0.557% 0.325 -0.254 0.401 -0.111 0.348 0.416 0.288
nchl215  0.005 0.293 0.063 . 0.469 0.127 0.342 -0.790 0.731 -0.184 0.423
marr -1.389%+% 0.243 -2.680%+% -2.355%F% 0.349 0.603 0.601 -0.427 0.482 -0.711 0.456
age 0.069* 0.031 0.173%+% 0.031 0.016 0.031 0.099 0.069 0.131 0.069 0.040 0.042
age2 -0.001% 0.000 -0.002%+% 0.000 0.000 0.001 -0.002 0.001 -0.000 0
ageuniv -0.120 0.087 -0.079 0.081 0.094 0.172 -0.233 0.261 0.020 0.197
age2univ  0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.003 -0.000 0.002
constant  -4.719%+* 0.820 -3.565% 1.570 1.380 -5.790%** 1.261 -4.931%* 1.807 1* 1.8
citizen -3.037+* 1.100 -0.150 1.063 -1.054 1.107 -1.408 1.222
N 6044 6434 5606 5275 5451 4533
chi2 44.681 105.278 66.101 35.459 57.426 22,011
p 0 0 0 0 0 0.015
(b) Amount
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se coef se se
univ 0.233 2.553 -4.937+* 1.664 3.311 243 1.622 3.216 2.22
nch03 -0.101 0.377 0.533 0.345 -0.030 0.255 0.010 0.367 - 0.689
nch411 -0.667%* 0.2: 0.371 0.256 -0.219 0.206 0.008 0.268 -0.667 0.401
nchl1215 -1.620%%% 0.466 0.898%* 0.310 -0.200 0.297 -0.283 0.692 0.533
marr -0.432 0.302 0.051 0.200 -0.127 0.285 0.683% 0.323 0.472 0.303 0.448
age 0.005 0.043 -0.018 0.063 -0.052 0.038 0.077 0.045 -0.084 0.043 0.073
age2 -0.000 0.000 0.000 0.001 0.000 0.000 -0.001* 0.001 0.001 0 0.001
ageuniv -0.042 0.100 0.106 0.102 0.188%* 0.068 -0.206 0.118 -0.099 0.152 0.106
age2univ  0.001 0.001 -0.001 0.001 -0.002* 0.001 0.003* 0.001 0.001 0.002 0.001
Constant 4.907*** 1.304 4847 1.760 6.136*+* 0.799 2.322% 0.992 5.751%%% 0.881 1.523
N 151 162 123 68 73 46
r2 0.434 0.143 0.41 0.247 0.148 0.508
P 0 0.007 0 0.016 0.482 0
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Table A16: State old age benefits (receipt and amount)

(a) Receipt

Females Males
2007 2011 2015 2007 2011 2015
coef s cocf se. cocf s cocf s cocf se. s
univ 3.687 171574 3086.470F 1562159 972 164.432 1265.274% -62.800 47.803 631387
marr -0.110 0317 -0.231 -0.039 0.270 0.204 0.066 0.353 0.41
age 12.328%** 2,421 5.512%%% 8.940%%% 1567 2.753 445845% 0.763 4.351
S0.0865%* 0,017 -0.038%4% S0.061%%% 0011 -0.016 S0.030%%% 0,005 0.035
Work history (length of time in months) -0.001 0.001 0.001 0.001 0.004%%+ 0,001 0.002 0.001 0.000 0.001 0.002
retired 0.315 0.894% 0347 0.249 0.352 0406 0.309 0.481 0.251 04
agouniv 4987 -105.619% 53440 2.844 4747 -42.200% 1.805 1381 11394 20.692
age2univ 0.036 0.903* 0457 -0.020 0.034 0.351% -0.013 0.01 0.096 0.169
constant - 83.277 - 24.765 - 54.046 -112.334 221588 - 26.357 -73.696 136.532
420.473*%% 192.893*+* 318.412%+* 160.557+*
N 2351 2651 551 1668 1971 1652
chi2 111.231 234056 305.054 188.982 156.366 136.932
» 0 0 0 0 0 0
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se se coef se coef se
uniy -4.470 4726 S14T93F T.286 -1.947 6.108 9545 19.228%% G818 5.814 12,849
‘marr S0.085%4% 0,023 -0.004 0.022 0.003 0.025 0.04 0.031 0.036 0.161%%% 0,048
age 0.107* 0.054 03265 0.055 0.289%%* 0,080 0.117 09874+ 0,144 0.486* 0.203
age2 -0.001 0.000 -0.002%%*  0.000 -0.002%%% 0,001 0.001 -0.007%%*  0.001 -0.003* 0.001
citizen 0.079 0.083 0.287 0.210 0.244 0.238 0.129 -0.145 0.223 -0.397* 0.186
Work history (length of time in months) ~0.001***  0.000 0.0004* 0,000 0.001%+% 0,000 0.000% 0 0.000%* 0 0.000% 0
ageuniv 0.131 0.133 0.416* 0.204 0.068 0.169 -0.315 0.266 -0.534% 019 -0.155 0.35¢
age2univ -0.001 0.001 -0.003* 0.001 -0.001 0.001 0.002 0.002 0.004%* 0.001 0.001 0.002
Constant 0.804 1.941 -6.704%* 1975 -6.096* 2.807 -8.375* 1.196 -3L07T6%%* 5206 12546
1947 2074 1168 466 1166
2 0.128 0.22 0.196 0.138 0.380 0.236
P 0 0 0 0 0 0
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Table A17: Occupation (1-digit ISCO); for working individuals only

(a) 2-3

2 3
2007 2011 2015 2007 2011 2015
coef se se se coef se coef se coef se
univ. 1.557 1.789 1.785 2.018 0.960 1134 T.850%*%
nch03 -0.385 0.245 0.243 0.241 -0.156 -0.059
nch411 -0.626%*% 0.16 0.144 0.146 -0.360 -0.108
nchl1215  -0.362 0.186 0.175 -0.111 0.211 -0.638%*
ma -0.075 0.189 0.164 0.208 0171 0.039
age -0.091 0.05 -0.085 0.055 -0.035 0.054 -0.109* -0.000
age2 0.000 0.001 0.000 0.001 -0.000 0.001 0.001 0.000
ageuniv 0.001 0.081 -0.046 0.076 -0.172% 0.084 -0.044 -0.329%**
age2univ  0.000 0.001 0.001 0.001 0.002% 0.001 0.001 0.000 0.003**
sex 1.197 0.632 0.789 0.628 1.060 0.741 0.691 1.447% 1.431
sexuniv -0.455 - 1 0.308 -0.747% 0.32 0.241 0. -0.102 -0.203
agesex 0.010 0.017 0.012 0.017 0.014 0.009 0.014 -0.016 -0.014
constant _ 0.200 0.883 1.479 -1.425 1.519 1.446 1.461 -1.768
N 6091 5475 5674 6091 7!
chi2 1628.927 1470.587 1405.208 1628.927
P 0 0 0 o0 0 0
1 5
2007 2011 2007 2015
coef se coef se coef se coef se
univ. 0.461 -1.916 2.727 6.014% 5.934%% 169
nch03 3 -0.156 0.327 0.043 0.216 0.271
nch411 -0.010 0.211 0.155 -0.105 0.163
nch1215 -1.047%% 0.321 0.197 -0.277 0.243
marr -0.462 0.294 -0.086 0.244 0.218 -0.054 0.167 0.198
age -0.086 0.063 -0.054 0.074 0.066 -0.086 0.047 -0.026 -0.022 0.049
age2 0.001 0.001 0.000 0.001 1 0.000 0 0.000 0
ageuniv -0.009 0.139 0.054 0.127 0.090 0.145 -0.041 0.095
age2univ  -0.000 0.002 -0.001 0.001 0.001 -0.001 0.002 0.001 0.001
sex 2.211%* 0.824 1.388 0.825 1.045 1.810%* 0.67 BTLIHF 3.065%% 0.754
sexuniv -0.277 0.533 0.455 0.507 0.57¢ -0.785 0.469 -0.524 -1.068** 0.401
agesex: -0.017 0.017 -0.002 0.017 0.02 -0.003 0.014 -0.046%** 0.013 -0.026 0.015
constant  -0.853 1.637 -0.641 1.859 2.191 0.520 1.343 -1.565 141 -1.667 1417
N 5674 6091 5674 5475
1405.208 1628.927 1405.208 1470.587
P 0 0 0 0 0 0
6 7
2007 2011 2015 2007 2011
coef se se coef se coef se. coef se coef
univ -1.156 1.982 1.915 3.019 1413 1.868 2.228
nch03 0.158 0.27 0.281 -0.072 0474 0.018 0.061
nch411 -0.200 0.141 0.151 0.111 -0.040 -0.280 0.1!
nch1215  -0.309 0.179 0.176 -0.091 -0.148 -0.450* -0.262
marr 0.088 0.223 0.182 -0.189 0.220 0.252 0.022
age -0.058 0.042 -0.151%% 0.047 -0.092* 0.121% 0.033 0.057 0.091 0.055
age2 0.000 0 0.002%+% 0 0.001* -0.001* -0.000 0.001 -0.000 0.001
ageuniv -0.061 0.088 0.024 0.083 -0.191* -0.173 -0.106 0.133 -0.125 0.126
age2univ  0.001 0.001 -0.000 0.001 0.002* 0.002 0.002 0.001 0.001 0.001 0.001
e 0.260 0.609 1778 0.586 1.768%* 567 0.861 0.516 0.93 1.626 0.938
sexuniv 0.183 0.425 -0.234 0.375 -0.990% 0.431 0.779 -1.071 0.826 -0.794 0.588
agesex -0.024 0.013 -0.048%** 0.012 -0.040%* -0.024 0.017 -0.046% 0.018 -0.060%** 0.018
constant  3.466** 1.193 1.637% 1.255 3.023* -0.661 1.466 0.987 1.582 -1.319 1607
N 674 6091 5475 5674 6091 5475
chi2 1405.208 1628.927 1470.587 1405.208 1628.927 1470.587
P 0 0 0 0 0 0
8
2007 2011 2015
2007 2011 2015
coef se coef se coef se
univ -1.385 2.388 2,964 3.082 2.704
nch03 0028 0.282 -0.182 0.331 0.279
nchdll  -0.014 0.154 -0.115 0.374* 0.163
nchl1215 -0.132 0.209 -0.543%% 0.202 -0.201 0.225
marr -0.470% 0.208 -0.454% 0.186 0.630%%%  0.191
age -0.092% 0.043 S0.121%F 0.047 -0.036 0.045
age2 0.001 0.000 0.001% 0.000 -0.000 0.000
ageuniv  -0.071 0.106 -0.044 0.107 -0.231% 0.113
age2univ 0.001 0.001 0.001 0.001 0.003* 0.001
sex -0.104 0.609 0.081 0.632 0.520 0.745
sexuniv  0.099 0478 0.171 0456 -0.693 0.461
agesex 0014 0.012 0.005 0.012 0.009 0.014
constant  2.374* 1.205 3.749%* 1.200 1.379 1.279
N 5674 6091 5475
chi2 1405.208 1628.927 1470587
p 0 0 0
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Table A18: Industry sector (primary - control, secondary or tertiary); for working
individuals only

Secondary Tertiary
2007 2011 2015 2007 2011 2015
se coef se coef se coef se coef se se
univ. 3.066 -3.740 3.304 1.553 3.52 -2.589 2.901 -3.487 3.063 3.243
nch03 0.291 -0.052 0.277 -0.627* 0.316 0.016 0.278 -0.042 0.230 0.284
nch411 0.148 -0.031 0.212 0.018 0.227 -0.311* 0.142 0.069 0.193 0.217
nch1215 0.185 -0.493* 0.205 -0.187 0.261 -0.406* 0.161 -0.357* 0.177 0.229
marr 0.224 0.081 0.24 0.413 0.221 0.354 0.207 0.024 0.207 0.204
age 0.06 0.043 0.058 0.079 0.059 -0.127% 0.054 -0.195%*%% 0.048 0.050
age2 0.001 -0.000 -0.001* 0.001 0.001* 0.001 0.002%%* 0.000 0.000
ageuniv 0.13 0.174 -0.039 0.146 0.080 0.121 0.178 0.132 0.131
age2univ 0.001 -0.002 0.000 0.002 -0.000 0.001 -0.002 0.001 0.001
sex 0.723 1.939%* 1.203 0.78 0.850 0.670 1.564% 0.612 2.088** 0.668
sexuniv 1.099 0.662 0.688 0.48 0.230 0.505 1.025 0.638 1.039* 0.434 0.565 0.462
agesex -0.019 0.015 -0.037* 0.015 -0.011 0.016 -0.008 0.014 -0.018 0.013 -0.022 0.013
3.204* 1.545 -1.077 1.483 -1.325 1.605 4.307%* 1.427 4.976%* 1.205 2.975* 1.366
5008 6111 5486
184.93 252.821 224973
p 0 0 0
Table A19: Retired
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se coef se coef  se coef se
univ 211.092 210.749 138.328 81.220 347.443* 143.265 -303.337%* 108.961 -39.94  76.364 -27.926 68.644
nch015 -0.223 0.225 -0.354 0.259 1.613 1.938 -0.172 0.33 0.79 0478 0.009 1.081
marr, 0.462 -0.130 0.337 -0.943* 0.397 1.351%* 0.497 -0.35  0.331 0.342 0.409
age 4.216%%* 0.602 5.856%F% 0.998 -8.925% 3.63 0.03  2.255 -3.727% 1.501
age2 -0.029%%* 0.004 -0.040%%% 0.007 0.082%% 0.032 0.00 0.018 0.036** 0.013
ageuniv -7.094 7.418 -4.417 -11.404* 4.959 10.644%* 3.759 1.63  2.449 1.100 2.346
age2univ  0.060 0.065 0.035 0.094* 0.043 -0.093%* 0.032 -0.02  0.02 -0.010 0.02
constant  -178.829%*  63.060 - - 33.906 238.498* 103.493 -19.59 68.944 04.473*% 43.407
148.812%+* 208.951%+*
N 2001 2212 1927 1241 1490.00 1183
chi2 116.48 120.981 176.091 50.27 122.91 76.962
P 0 0 0 0 0.00 0
Table A20: Unemployed
Females Males
2007 2011 2015 2007 2011 2015
coef se coef se coef se coef se se coef se
univ 11.144%%% 3.361 1.164 4.122 7.699 5.214 4.178 3.084 6.556
nch03 -0.179 0.339 -0.446 0.375 1.034% 0.5 0.769 0.400 0.542
nch411 -0.021 0.069 0.228 0.209 0.246 0.417 0.188 0.35
nch1215 -0.262 -0.336 0.330 -0.190 0.624 0.264 -0.022 0.389
marr -0.369 -0.315 0.288 -0.247 0.392 0.331 -0.369 0.369
age 0.376%*% 0.099 0.414%%% 0.071 0.400%%* 0.074 0.379%#% 0.068 0.607*+* 0.058 0.254%*% 0.055
age2 -0.004** 0.001 -0.005%%* 0.001 -0.005*** 0.001 -0.004*** 0.001 -0.008%*** 0.001 -0.003*** 0.001
ageuniv -0.227 0.265 -0.620%%* 0.183 -0.151 0.199 -0.368 0.286 -0.474* 0.226 019 0.367
age2univ  0.003 0.003 0.008*%* 0.002 0.003 0.002 0.004 0.003 0.006* 0.003 001 0.005
constant  -10.341%%* 1.797 -8 TRT*H* 1.156 -9.030%** 1.240 -8.927HH* 1.239 -10.982%** 0.925 000%** 0.941
N 1067 985 773 932 980 694
chi2 43.774 72.056 49.107 51.5 139.529 44.03
P 0 0 0 0 0 0
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Table A21: Owner of enterprise with employees (sub-group of self-employed)

Females Males
2007 2011 2015 2007 2011 2015

coef se coef  se coef  se coef  se coef  se
univ 15.539 -17.43 6.464 0.20 4.674 -38.14  39.628
nch015 0.68 0.826 022 0.226 0.25  0.576
marr 0.28 0.701 -0.33  0.384 -0.34 0.998
age 0.08 0.171 0.04 0.073 116 0.71
age2 0.00 0.002 0.00  0.001 -0.01  0.006 0.00
ageuniv -0.517 54 0.96  0.857 0.300 0.08 0.184 170 1.424 0.28  0.386
age2univ  0.005 0.004 -0.01  0.010 0.003 0.00  0.002 -0.02  0.013 0.00  0.003
constant  3.307 2.133 -3.63  9.115 2.858 4 1.934 -37.74  21.163 -7.59  9.437
N 290 245.00 330.00 161.00 247.00
chi2 50.482 36.75 31.35 21.41 20.40
P 0 0.00 0.58 0.00 0.00 0.00

Table A22: Has business certificate (sub-group of self-employed)

Females Males
2007 2011 2015 2007 2011 2015
coef se coef  se coef se coef se coef se coef se
univ 6.36  7.000 -1.31 7416 1.573 6.919 -13.879 14.549 2.772 18.96 10.720 11.692
nch03 -0.38 -1.16  0.767 0.458 0.701 -0.703 0.709 0.656 0.971 0.087 0.65
nch411 -1.74 -0.518 0.504 -0.115 0.396 0.116 0.622 0.163
nch1215 0.72 . -2.086 1.123 -0.547 1424 -0.546 0.475 1.092
marr 041 0.532 -0.867 0.480 1.386 0.865 0.894 0.716 0.786
age 0.02  0.100 011 0.213 0.315%* 0.099 -0.228% 0.103 0.348 0.182 0.258% 0.122
age2 0.00  0.001 0.00  0.002 -0.004%+% 0.001 0.001 0.001 -0.004* 0.002 -0.003* 0.001
ageuniv -0.31  0.292 0.03  0.309 -0.060 0.298 0.623 0.819 -0.088 0.763 -0.398 0.616
age2univ 0.00  0.003 0.00  0.003 0.000 0.003 -0.008 0.011 0.000 0.007 0.003 0.008
constant 0.07 2.245 -1.92  5.130 -5.688* 2.430 5.510% 2.434 -8.504% 3.847 -7.150* 2.868
N 290.00 245.00 307 330 161 247
chi2 25.62 20.49 32.656 32.517 18.124 21.8
P 0.00 0.02 0 0 0.034 0.01

Table A23: Engaged in individual activities (sub-group of self-employed)

Females Males
2007 2011 2015 2007 2011

coef se coef se coef se coef se coef se
univ -2.406 7.419 10.951 8. 9.164* 1.025 7.820 8.176 5.224 5.038
nchdl1l -1.419 0.814 0.263 0. -0.103 0.317 0.248 0.276 0.248 0.478
nch1215  1.194%%* 0.356 -1.142 0.768 0.162 0.544 0.362 0.334 -0.450 0.721
marr -0.718 0.571 1.072 -0.076 0.456 -0.464 0.469 -0.083 1.003
age 0.221 0.240 0.249 0.185 0.102 0.644% 0.27 0.057 0.109
age2 -0.002 0.002 -0.006* 0.003 -0.002 0.001 -0.007* 0.003 -0.000 0.001 -0.001 0.002
ageuniv 0.090 0.334 -0.504 0.399 -0.361* 0.160 -0.263 0.382 -0.096 0.229 0.054 0.227
age2univ  -0.000 0.004 0.006 0.004 0.004* 0.002 0.002 0.004 0.000 0.002 0.000 0.002
constant  -9.380 5.372 -20.512%F% 5816 -8.548%* 2.606 -18.596+% 6.149 ST7.474%F 2.321 -4.614 3.533
nch03 0.184 0.484 -0.458 0.809 0.537 - 1 0.713
N 2834 3166 2856 2844 2945 2630
chi2 19.052 41.257 15.598 15.866 21.89 57.401
P 0.015 0 0.076 0.044 0.009 0
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Table A24: Descriptive statistics by sex and event time

Event time $t$ -2 -1 0 1 2
Sector (Nace 1.1)
Agriculture Females 0.02 0.01 0.05 0.08 0.02
Agriculture Females-Males -0.02 -0.02 0.02 0.07* -0.03
Construction Females 0.01 0.02 0.01 0.01 0.00
Construction Females-Males  -0.12%**  -0.09%** -0.10*** -0.17*** -0.20%*
Financial Females 0.06 0.05 0.04 0.04 0.01
Financial Females-Males 0.04 0.04%* 0.02 0.04* 0.01
Hotels and restaurants Females 0.09 0.04 0.06 0.02 0.19
Hotels and restaurants Females-Males 0.07 -0.01 0.04 -0.01 0.18
Industry Females 0.06 0.10 0.10 0.17 0.21
Industry Females-Males -0.25***  -0.19*** -0.16%*  -0.11 -0.03
Other services Females 0.09 0.09 0.09 0.03 0.01
Other services Females-Males  0.05 0.03 0.06 -0.01 -0.02
Public admin, education and health Females 0.31 0.35 0.39 0.32 0.35
Public admin, education and health Females-Males 0.18** 0.19%* 0.24* 0.22%* 0.19
Real estate and renting Females 0.11 0.09 0.04 0.04 0.07
Real estate and renting Females-Males  0.10%¥**  0.03 -0.01 -0.03 -0.06
Transport, storage and communication Females 0.04 0.06 0.06 0.10 0.09
Transport, storage and communication Females-Males -0.14***  -0.04 -0.05 -0.02 0.03
Wholesale and retail Females 0.22 0.18 0.17 0.17 0.06
Wholesale and retail Females-Males 0.10 0.04 -0.06 0.02 -0.09
Occupation
Armed forces Females 0.02 0.01 0.01 0.01 0.01
Armed forces Females-Males 0.00 -0.01 -0.03*%**  -0.03**  -0.03
Managers Females 0.08 0.05 0.05 0.08 0.05
Managers Females-Males -0.11%*  -0.12¥** -0.06**  -0.03 -0.08
Professionals Females 0.28 0.30 0.34 0.25 0.35
Professionals Females-Males  0.12%* 0.12%* 0.13%* 0.01 0.13
Technical Females 0.19 0.18 0.20 0.21 0.20
Technical Females-Males  0.06 0.05 0.06 0.09* 0.05
Clerical Females 0.11 0.09 0.06 0.07 0.04
Clerical Females-Males  0.09***  0.08%**  (.04** 0.06** 0.01
Service Females 0.20 0.20 0.19 0.22 0.26
Service Females-Males  0.15%**  (.12%**  (.12%**  0.16*¥**  (.17*
Skiled agricultural Females 0.01 0.01 0.02 0.02 0.01
Skiled agricultural Females-Males  -0.02 -0.01 -0.01 0.00 0.00
Craft Females 0.02 0.04 0.03 0.03 0.02
Craft Females-Males -0.23%** Q. 17*** -0.18%*%* .0.16*** -0.16%**
Plant workers Females 0.03 0.03 0.03 0.04 0.02
Plant workers Females-Males -0.10%**  -0.09*** -0.09*** -0.11*** -0.10%*
Elementary Females 0.06 0.08 0.08 0.06 0.04
Elementary Females-Males  0.03* 0.02 0.03 0.01 0.01

Note: Table shows females statistics and the differences between female and male statistics. Event time denotes the num-
ber of years before $(t < 0)$, during $(t=0)$ and after $(t >0)$ birth of first child. Stars (***, **, *) indicate signicance
at the 1%, 5% and 10% respectively and are calculated using r Survey package and Z critical values.
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Table A25:

Estimating child penalty on labour market participation (positive earn-

ings)
Dependent variable:
positive earnings
Female Male Pooled
1) ) 3) “ (%) (6)
=-2 0.034 —0.040 0.027 —0.015 0.033 —0.048
(0.026) (0.046) (0.021) (0.017) (0.026) (0.037)
=0 —0.225%** —0.121%* —0.023 —0.005 —0.215%* —0.113***
(0.022) (0.039) (0.018) (0.008) (0.023) (0.037)
t=1 —0.539%* —0.613*  —0.086*** —0.016 —0.522% —0.615%*
(0.037) (0.066) (0.030) (0.014) (0.038) (0.065)
=2 —0.349%** —0.273%** —0.054 —0.009 —0.327%* —0.326**
(0.051) (0.078) (0.035) (0.014) (0.052) (0.082)
male 0.033 0.007
(0.027) (0.025)
t=-2:male —0.015 0.033
(0.033) (0.040)
t=0:male 0.184*** 0.122***
(0.029) (0.038)
t=1:male 0.410*** 0.591***
(0.055) (0.068)
t=2:male 0.233*** 0.321***
(0.062) (0.085)
Age dummies T T T T T T
Year dummies T T T T T T
Country dummies T T T T T T
Sector dummies T T T
Occupation dummies T T T
Education dummies T T T
Constant 0.091 —0.627* —0.227* —0.621** 0.054 —0.719**
(0.159) (0.349) (0.130) (0.197) (0.135) (0.259)
Observations 2,280 485 1,725 603 4,005 1,088
Log Likelihood —1,662.537  —198.703 —658.897 334.236 —2,489.512  —208.934
Akaike Inf. Crit. 3,435.075 529.406 1,447.794 —508.471 5,125.024 589.868

Note: Standard errors (found in parenthesis) incorporate information on the strata (country) and primary sam-
ple unit (individual) and therefore are clustered at the individual level. *p<0.1; **p<0.05; ***p<0.01
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Table A26: Estimating child penalty on months worked

Dependent variable:

months_t
Female Male Pooled
Q) (@) 3) “ (5 (6
t=-2 0.194 —0.995* 0.192 —0.578* 0.170 —0.749
(0.286) (0.514) (0.281) (0.332) (0.272) (0.457)
t=0 —3.332% —2.948% —0.047 0.022 —3.316"* —2.971*
(0.231) (0.413) (0.203) (0.148) (0.229) (0.440)
t=1 —4.896*** —5.021%* —0.305 —0.076 —4.769** —4.557
(0.373) (0.679) (0.362) (0.252) (0.384) (0.691)
=2 —3.348%* —1.931* 0.594* —0.083 —3.130** —1.895%*
(0.540) (0.775) (0.332) (0.352) (0.540) (0.640)
male 0.376 0.046
(0.322) (0.342)
=-2:male 0.008 0.155
(0.393) (0.585)
t=0:male 3.192%** 3.009***
(0.298) (0.481)
t=1:male 4.364** 4.358***
(0.526) (0.677)
t=2:male 3.390*** 1.622**
(0.595) (0.658)
Age dummies T T T T T T
Year dummies T T T T T T
Country dummies T T T T T T
Sector dummies T T T
Occupation dummies T T T
Education dummies T T T
Constant 1.374 5.186 —2.142 15.021*** 0.498 3.023
(1.348) (3.670) (1.581) (1.791) (1.190) (1.920)
Observations 2,280 485 1,725 603 4,005 1,088
Log Likelihood —7,049.392  —1,335.255 —4,964.239 —1,301.012 —12,130.670  —2,842.121
Akaike Inf. Crit. 14,208.780 2,802.509 10,058.480 2,762.024 24,407.340 5,856.242

Note: Standard errors (found in parenthesis) incorporate information on the strata (country) and primary sample unit
(individual) and therefore are clustered at the individual level. *p<0.1; **p<0.05; **p<0.01
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Table A27: Estimating child penalty on monthly wage

Dependent variable:

monthly wage

Female Male Pooled
(1) (2) (3) “ (%) (6)
t=-2 0.024 0.016 0.109 0.221 0.053 0.109
(0.052) (0.095) (0.090) (0.135) (0.050) (0.087)
=0 —0.327*** —0.260*** —0.274*** —0.187** —0.374*** —0.325%**
(0.049) (0.081) (0.081) (0.083) (0.052) (0.093)
=1 —0.560*** —0.549*** —0.396*** —0.348** —0.680*** —0.841***
(0.063) (0.092) (0.124) (0.133) (0.082) (0.132)
t=2 —0.437** —0.519*** —0.488*** —0.585*** —0.563*** —0.605***
(0.103) (0.120) (0.163) 0.217) (0.127) (0.171)
male 0.381*** 0.528***
(0.102) (0.192)
t=-2:male 0.033 0.135
(0.099) (0.164)
t=0:male 0.138 0.180
(0.087) (0.139)
t=1:male 0.351** 0.522%**
(0.141) (0.190)
t=2:male 0.155 0.176
(0.196) (0.281)
Age dummies T T T T T T
Year dummies T T T T T T
Country dummies T T T T T T
Sector dummies T T T
Occupation dummies T T T
Education dummies T T T
Constant —0.211 1.819** —0.138 —1.680* —0.482%** —0.940
0.217) (0.779) (0.237) (0.680) (0.165) (0.961)
Observations 1,416 412 1,569 589 2,985 1,001
Log Likelihood —1,836.418  —438.476  —2,680.794  —867.591 —4,689.092 —1,421.803
Akaike Inf. Crit. 3,768.836 1,004.952 5,489.589 1,895.183 9,518.184 3,013.606

Note: Standard errors (found in parenthesis) incorporate information on the strata (country) and primary sample
unit (individual) and therefore are clustered at the individual level. *p<0.1; **p<0.05; ***p<0.01
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Table A28: Estimating child penalty on hours

Dependent variable:

hours
Female Male Pooled
1) (2 3) ) (5) (6)
t=-2 6.609*** —0.989 —0.330 —3.140*** 6.314% —0.945
(1.200) (1.773) (1.311) (1.183) (1.151) (1.544)
=0 —12.072*** —23.743** 0.212 —1.395* —11.917** —22.507***
(1.022) (2.136) (0.961) 0.791) (1.017) (2.336)
=1 —8.219*** —20.380*** —0.924 —2.884%** —7.703*** —17.320***
(1.416) (2.233) (1.368) (1.095) (1.402) (2.240)
=2 —3.770* —11.064*** —0.087 —2.298 —2.772 —10.032***
(1.936) (3.358) (1.566) (1.677) (1.933) (2.959)
male 9.384* 3.116**
(1.366) (1.432)
t=-2:male —6.531*** —1.050
(1.739) (1.857)
t=0:male 11.749% 20.282***
(1.342) (2.499)
t=1:male 6.170** 14.114**
(2.050) (2.399)
t=2:male 1.019 6.204**
(2.274) (3.099)
Age dummies T T T T T T
Year dummies T T T T T T
Country dummies T T T T T T
Sector dummies T T T
Occupation dummies T T T
Education dummies T T T
Constant 1.722 18.092 1.453 47.060*** 0.216 13.963
(5.290) (14.899) (4.709) (6.616) (3.556) (11.006)
Observations 2,280 485 1,725 603 4,005 1,088
Log Likelihood —10,021.260 —1,986.942  —7,448.975 —2,246.604 —17,570.000 —4,371.186
Akaike Inf. Crit. 20,152.520 4,105.883 15,027.950 4,653.207 35,286.000 8,914.372

Note: Standard errors (found in parenthesis) incorporate information on the strata (country) and primary sample unit
(individual) and therefore are clustered at the individual level. *p<0.1; **p<0.05; *p<0.01

SUMMARY

Vertinant pajamy nelygybe Lietuvoje pabréziama, kad Cia, kaip ir daugumoje pasaulio
valstybiy, ji yra didelé ir dar didéja. 2017 m., kai buvo pradéti tyrimai Siai disertaci-
jai, namy wkiy disponuojamy pajamy nelygybé Lietuvoje buvo viena didziausiy i$
28 Europos Sajungos (ES) saliy. Didelé pajamy nelygybé gali sulétinti ekonominj
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augimg ir skaldyti visuomeng, todél §i tema yra aktuali tiek tarp politiky, tiek tarp
mokslininky. Pavyzdziui, Jungtiniy Amerikos Valstijy prezidentas Barakas Obama
paskelbé, kad pajamy nelygybé yra viena i§ opiausiy $iy laiky problemy (,,defining
issue of our time*), o Lietuvos Respublikos 17 ir 18 vyriausybiy vienas i§ pagrindiniy
tiksly buvo ir yra mazinti pajamy nelygybe Lietuvoje. Mokslininkai, besigilinantys j
nelygybe Lietuvoje, daznai akcentuoja, kad ¢ia mokesciy ir socialiniy iSmoky sistema
palyginti nedaug prisideda prie pajamy nelygybés mazinimo.

Sios disertacijos tikslas yra geriau suprasti, kokig jtaka namy tkiy disponuo-
jamy pajamy nelygybei Lietuvoje daro tiesioginiai mokesciai ir socialinés iSmokos
ir tam tikri pervedimai nattira. Disponuojamos pajamos — tai pajamos, skirtos var-
tojimui, kurios susideda i§ darbo ir kapitalo pajamy, privaciy pervedimy tarp namy
tkiy, socialiniy i§moky (pvz., pensijy iSmoky, nedarbo pasalpy) atémus tiesioginius
mokescius (pvz., gyventojy pajamy mokestj ir socialines jmokas). Nors nesunku
nuspéti, kad didesni progresiniai mokesciai arba didesnés socialinés i§mokos turéty
mazinti pajamy nelygybe, iki $iol nebuvo zinoma, kiek santykinai mazesnés iSmokos
ir maZesni progresiniai mokesciai Lietuvoje paaiskina, kodél pajamy nelygybé cia
tokia didelé. Taip pat néra aiSku, kiek dél santykinai mazy socialiniy iSmoky ir
mokesciy padidéjo pajamy nelygybé Lietuvoje. Ne maziau svarbis ir asignavimai
natlira — pavyzdziui, valstybés finansuojamos vietos darzeliuose. Atsiradus daugiau
viety darZeliuose, bus daugiau galimybiy abiem tévams dirbti. Kadangi vaikus daz-
niausiai prizitiri mamos, didesnis darzeliy prieinamumas turéty mazinti darbo pajamy
skirtumus tarp vyry ir motery.

Siam tikslui pasiekti buvo atlikti keturi tyrimai ir, naudojant gautus rezultatus,
paraSyti keturi moksliniai straipsniai. Sie tyrimai sudaro teikiamos disertacijos pa-
grinda. Atliekant tuos tyrimus buvo analizuojami skirtingi pajamy nelygybés as-
pektai, susij¢ su tiesioginiais mokesciais ir iSmokomis, buvo taikomos skirtingos
metodikos ir pasiekti atitinkami rezultatai.

Pirmasis tyrimas leidzia paaiskinti, kodél pajamy nelygybé 20158 m. Lietuvoje
buvo didesné negu kitose ES Salyse. Ypatingas démesys buvo skiriamas socialiniy
pervedimy ir tiesioginiy mokes&iy poveikiui pajamy nelygybei. Siam poveikiui jvert-
inti buvo naudojamos nelygybés indeksy, apskaic¢iuoty naudojant pajamy ir gyven-
imo salygy statistinio tyrimo duomenis, dekompozicijos. Nustatyta, kad santyki-
nai didele pajamy nelygybe paaiSkina santykinai mazesnés nei kitose ES Salyse so-
cialinés iSmokos ir mazesni progresiniai mokesc¢iai. Pavyzdziui, socialiniy iSmoky
poveikis pajamy nelygybei Lietuvoje yra apie 50 proc. mazesnis, palyginti su 28
ES valstybémis, o tiesioginiy mokesciy (kurie apima ir socialines jmokas) maZesnis

8. Pradéjus rasyti disertacija, tai buvo patys naujausi duomenys.
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beveik du kartus. Tiesioginiy mokesciy poveikis savarankiskai dirbantiesiems Lietu-
voje yra neigiamas, tai yra pajamy nelygybé padidéja atskaic¢ius mokescius, nors ki-
tose ES Salyse pajamy nelygyb¢ atskaicius mokescius tarp savarankiskai dirbanciyjy
sumazéja. Taip pat nustatyta, kad, nors ir yra nelygybé tarp skirtingy populiacijos
grupiy (pavyzdziui, tarp dirbanciyjy ir nedirbanciyjy), svarbesnis pajamy nelygy-
bés veiksnys yra nelygybé paciose grupése. Pavyzdziui, Lietuvoje pajamy nelygybé
tarp bedarbiy yra santykinai didesné nei kitose Salyse. Prie Sios nelygybés i dalies
prisideda santykinai trumpalaikés bedarbio iSmokos, kurios taip pat yra susietos su
buvusiu atlyginimu. Tod¢l ilgalaikiai bedarbiai arba trumpalaikiai bedarbiai, kuriy
atlyginimas buvo mazas, negaus nedarbo iSmoky arba gaus jas daug mazesnes nei
trumpalaikiai bedarbiai, kuriy pajamos buvo didelés.

Antro tyrimo metu paaiSkinama, kodél pajamy nelygybé Lietuvoje 2007-2015
m. kito ir kokig jtaka tam kitimui turéjo tiesioginiai mokesciai ir socialinés iSmokos.
Siam tikslui buvo naudotos mikrosimuliacijos (jskaitant ir EUROMOD simuliacijas)
ir dekompozicijos. Buvo identifikuota, kad pajamy nelygybé, ypac tarp 2011 m. ir
2015 m., didéjo dél to, kad didéjo atlyginimai . Dél to didéjo pajamy atotriikis tarp
dirbanciyjy ir nedirbanciyjy (pensininky, bedarbiy, vaikus priziiirinéiyjy ir pan.). O
mokesciy ir socialiniy iSmoky sistema per 1étai didino pajamas ty, kurie darbo pajamy
neturéjo. Todél pajamy nelygybé didéjo.

TreCiojo tyrimo metu paaiskinta, kodél Lietuvoje pajamy nelygybé tarp
dirbanciyjy, ypac savarankiskai dirbanciyjy, yra didesné negu daugumoje ES $aliy.
Buvo tikrinama, kiek ir kodél prie Sios nelygybés prisideda ,,grynieji tiesioginiai
mokesciai* (tiesioginiai mokesciai, atémus socialines iSmokas). Buvo skai¢iuojamas
efektyvus, statutinis ir optimalus grynyjy mokes¢iy progresyvumas tarp dirbanciyjy
pagal darbo sutartis ir savarankiskai dirbanciyjy ir Sie trys rodikliai buvo palyginti
tarpusavyje. Paaiskéjo, kad dirbantiems pagal darbo $iy trijy skaiciavimy rezultatai
yra panasis (t. y. dirbantieji pagal darbo sutartis moka tiek mokesciy, kiek turéty
pagal istatymg ir pagal optimaliy mokes¢iy modelj). Taciau savarankiskai dirbantieji
moka gerokai maziau mokesciy nei dirbantieji pagal darbo sutartis. Tai Ilémé mazesni
tarifai ir, tikétina, mokes¢iy vengimas.

Ketvirto tyrimo metu buvo nagrinéjama vyry ir motery atlyginimy nelygybé
gimus vaikui Baltijos Salyse. Tam buvo naudojama tam tikro pobiidzio ,,pries ir po
analizé (angl. event study), t. y. buvo matuojami vyry ir motery atlyginimai prie$
gimstant pirmajam vaikui ir jam gimus. Buvo aptikta, kad motery atlyginimai pirmus
dvejus metus po vaiko gimimo labai sumazéja, o vyry lieka nedaug pakite. Taip pat
buvo tiriama, ar didesnis valstybiniy lopSeliy-darzeliy skai€ius (tam tikri asignavimai
natiira) Baltijos Salyse sumazino §j pajamy atotruikj. Rezultatai buvo skirtingi.
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Siy tyrimy pagrindu yra teikiamos rekomendacijos dél tolesniy tyrimy,
padésianciy dar geriau jvertinti tiesioginiy mokesciy ir socialiniy iSmoky poveikj pa-
jamy nelygybei Lietuvoje. Pirma, rekomenduojama $iuos jvercius skaiciuoti émus
ne vien apklausos duomenis, bet ir administracinius duomenis. Tai leis jvertinti,
kiek prie pajamy nelygybés prisideda daugiausia pajamy turintieji namy tkiai. Taip
pat tai leisty tiksliau jvertinti lopSeliy-darzeliy skaiCiaus jtakg vyry ir motery pa-
jamy atotriikiui. Antra, reikéty tiksliau jvertinti dirbanciyjy pagal darbo sutartis ir
savarankiSkai dirbanciyjy tiesioginiy mokesciy tarify elastinguma pajamy atzvilgiu.
Sie elastingumai padéty paaiskinti, ar tikrai vertéty didinti tarifus, ypa¢ savarankiskai
dirbantiesiems, siekiant surinkti daugiau mokes¢iy. Siam tikslui biity galima na-
grinéti 2018 m. reforma, kurios metu savarankiskai dirbanciyjy tarifai pasikeité. Taip
pat vertéty atlikti naudos ir sgnaudy analize, siekiant jvertinti, kiek verta déti pastangy,
kad biity iSieSkoti mokesciai i§ savarankiskai dirbanéiyjy. Trecia, vertéty analizuoti
mokesciy ir socialiniy iSmoky poveikj ir kitiems pajamy konceptams. Pavyzdziui,
reikéty jvertinti, kokia yra pajamy nelygybé sumokeéjus pridétinés vertés mokestj ir
akcizo mokestj (Sie mokesciai dazniausiai biina regresiniai). Taip pat vertéty atsizvel-
gti | tai, kad daugybe paslaugy valstybé teikia nemokamai. Pavyzdziui, Lietuvoje
valstybé teikia daug nemokamy Svietimo ir sveikatos paslaugy, kuriomis labiau nau-
dojasi santykinai mazai pajamy turintys gyventojai (mokiniai, studentai, pensininkai).

Trumpas gyvenimo aprasymas Nerijus Cerniauskas domisi pajamy nelygybeés,
socialiniy iSmoky ir mokesciy sistemy temomis. 2012 m. jgijo ekonomikos ir poli-
tikos moksly bakalauro laipsnj Birmingamo universitete, Anglijoje, 0 2014 m. vieSojo
sektoriaus ekonomikos magistro laipsnj Amsterdamo universitete, Nyderlanduose.
2018 m. jstojo i doktorantiiros studijas Vilniaus universitete. Nuo 2009 iki 2017
m. dirbo analitiku jmonése ,,Sveikatos ekonomikos centras ir ,,Euromonitor Inter-
national®, o nuo 2015 m. iki 2020 m. ekonomistu Lietuvos banke. Nuo 2018 m.
pradéjo déstyti Vilniaus universitete. Nuo 2020 m. dirba vyr. specialistu Lietuvos
Respublikos finansy ministerijoje.
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1. Introduction

Income inequality in Lithuania has been one of the largest in the EU and is still growing.
Specifically, the Gini coefficient of equivalised disposable income, a common measure of
inequality, stood at 36.9% in 2018 for Lithuania (Eurostat, 2020). This was the second-
largest Gini coefficient among the surveyed EU countries, second to Bulgaria, and
exceeded the EU average income inequality by over 6 Gini points. Additionally, income
inequality in Lithuania has increased by 5 Gini points since 2012. All this happened in
the context of more general concern over rising income inequality within major countries
(Atkinson & Piketty, 2010; OECD, 2011, 2015a, 2015b) and increasing empirical evidence
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that income inequality may hinder economic growth (Aghion et al,, 1999; Cingano, 2014;
Grigoli & Robles, 2017; Ostry & Berg, 2011; Ostry et al.,, 2014). The size and dynamics of
income inequality in Lithuania along with warnings about its possible negative conse-
quences encouraged political and economic debate in Lithuania. There was an interest
to re-examine whether income inequality in Lithuania is indeed one of the largest
within the EU, what contributes to income inequality, and what policy could be efficient
at reducing it. This study focuses on these questions: how confident are we in claiming
that Lithuania’s income inequality is high, what factors lay behind such inequality and
how much can redistribution of direct taxes and public transfers reduce income inequality.

We first analysed the extent to which income inequality is high. Even though the Gini of
equivilised income does suggest this, a high Gini is not sufficient for such a claim. Besides
the issue of estimating standard errors and testing for different equivalent scales, which
can also change the ranking of countries according to income inequality (Buhmann
et al, 1988), the Gini index itself is subject to criticism. This is because the Gini index,
just like any summary inequality measure, entails social judgements on the undesirability
of inequality (Atkinson, 1970). Specifically, the Gini is more sensitive to inequalities in the
middle of the distribution rather than the tails. This is not necessarily a desirable property,
especially for Lithuania, where the highest level of inequality was found in the tails
(IMF, 2016).

For this reason, we employed several statistical tests to examine whether we can claim
that equivalised income inequality in Lithuania is one of the highest across the EU. First, we
have evaluated the sampling errors to verify that conclusions from the sample data do not
contradict the actual situation. Rao et al. (1992) bootstrapped standard errors based on
survey design information reconstructed according to Goedemé (2013) and Zardo and
Goedemé (2016) allow to estimate the likely biases. Second, we have adjusted household
income by alternative equivalence scales. We use the OECD-modified equivalence scale
and the square root equivalence scale. Third, we have calculated inequality with other
summary measures, thereby explicitly focusing on different segments of the distribution
rather than the middle. We have estimated inequality using alternative measures to the
Gini index: the Atkinson index and the Generalized entropy index as in Jenkins (2017)
with standard inequality preference parameter values. We found that income inequality
is statistically larger than the income inequality in other countries regardless of the equiv-
alence scale or the summary measure used. This also strengthens the following analysis
which is based on the Gini index.

Next, we have investigated why equivalised income inequality is higher compared to
other countries using univariate factor and subgroup decompositions that decompose
inequality into parts. These decompositions are purely statistical: they do not incorporate
agent responses to any covariate. Nevertheless, these decompositions help identify the
households amongst which inequality is acute and suggest which aspects should be
looked into deeper.

Factor component decomposition decomposes inequality measure by disaggregating it
into mutually exclusive and exhaustive income components, for example, labour and
capital income. Two versions of this method are well known: the natural decomposition
as in Shorrocks (1982) that focuses on the decomposition of the variance and the
Lerman and Yitzhaki (1985) decomposition that is used to decompose the Gini coefficient.
We use the latter method, as the Gini is a more conventional index of inequality. This
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method was used by, for example, Garner and Terrell (1998) to examine income inequality
in Slovakia and Czechia in the early transition period.

Subgroup decomposition decomposes inequality measures within and between
mutually exclusive and exhaustive subgroups, for example, inequality between males
and females and inequality amongst males and amongst females. There are many ways
to decompose subgroups as illustrated in Cowell (2011) and Yitzhaki and Lerman
(1991). We apply the Yitzhaki and Lerman (1991) method to decompose the Gini in a
way that is closer to the chosen factor decomposition technique.

From the decompositions, we see that labour income inequality is much higher in
Lithuania than elsewhere in Europe. Additionally, in line with previous findings (e.g. IMF,
2016), the tax and public transfers system plays less of a redistributive role in Lithuania
than in other countries. To understand why, we looked into marginal effects: how does
a 1% change in tax and transfers affect income inequality. We also looked into redistribu-
tive effects: how much do taxes and transfers reduce inequality according to Kakwani
(1977). Finally, we decompose the redistributive effect into the progressivity index and
the average rate of tax and public transfers and compare this with that of the EU. This
lets us calculate how much can inequality be reduced due to a change in progressivity
and average tax and public transfer rates.

Overall, our results suggest that equivalised income inequality in Lithuania is one of the
highest in the EU and this finding is robust to various statistical tests. The decompositions
reveal large inequalities between and within many groups of households in Lithuania. The
largest inequalities lie between the employed and the rest of the population, and this kind
of inequality has been rising over time. Inequalities within the unemployed and those
working in the agricultural sector are particularly distinct. The factor decomposition
shows that labour income, especially self-employment income, is more unequally distrib-
uted in Lithuania than elsewhere. Public transfers and taxes seem to reduce income
inequality in Lithuania less than in other countries. This is because taxes and public trans-
fers in Lithuania are less progressive and the tax and public transfer rates are lower than in
the EU. Income taxes and social contributions are effectively regressive for the self-
employed in Lithuania unlike in the EU. It is found that to reduce income inequality in
Lithuania via redistribution, the focus should be placed on increasing the progressivity
of taxes and average public transfer rates.

The paper is structured as follows: in Section 2, we give definitions of income and
describe the data set used throughout the empirical investigation. The other three sec-
tions answer three research questions, each using its methodology and provide comments
on the results. The final section concludes.

2. Definitions and data on income

We focus on equivalised disposable income inequality. Let us explain each term in more
detail. Income is defined as a yearly disposable income. To get the disposable income we
subtract taxes and social contributions from gross income. We include the social contri-
butions of the employee and employer, as we see both of them affecting the demand for
labour. In addition, a new law in 2019 requested employees to pay the majority of
employees’ social contributions (see SODRA, 2020). Gross income is the sum of market
income (labour income with social insurance contributions and capital income) and
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transfers (both private and public). In cases when we refer to public transfers to analyse
redistribution, we add private transfers to the definition of market income. The unit of
observation is a household. This assumes that household members share their income
and make joint decisions. To adjust for household size, an equivalence scale is used.

Focusing on equivalised income rather than individual income affects the results and
this should be briefly justified. Research literature suggests that individuals make econ-
omic decisions taking themselves as well as their household members into consideration
(see, among others, Vogler & Pahl, 1994). For example, the income of all household
members comprises a common budget constraint (Chiappori & Meghir, 2015) thereby
influencing each household member’'s behaviour. Additionally, some transfers are only
granted at a household level (e.g. social assistance transfer) making the allocation of
this transfer to any specific member artificial. Nevertheless, each household member
has their preferences and a typically unequal control of the household’s budget with evi-
dence suggesting that decisions taken within a household are rarely joint and more often
dominated by a specific household member (Pahl, 1995). Therefore, while it is useful to
look at equivalised income inequality to get a first idea of how unequally income is distrib-
uted within society, specific questions require looking into inequality within a household
(for example, when determining how child transfers should be allocated if mothers are
more likely to spend on children rather than fathers).

The data on income and covariates come from the yearly European Union Statistics on
Income and Living Conditions (EU-SILC) instrument running since 2004. The data are com-
piled from a mixture of the survey and administrative sources. Each year around 5 thousand
Lithuanian households with around 10 thousand persons over 16 years old who agree to
share information on their income are included. The exact number of households and
persons recorded in Lithuania and other countries in 2015 is shown in Table 1. Most of
these persons provided all information on income, as can be seen from column 5 titled
‘Observations’. As all EU member states collect data using the same methodology, we can
compare the inequality in Lithuania with that of other EU countries.

While the data is explained by Eurostat (2018c), several features are mentioned here.
The survey captures household income and, therefore, certain income components are
available for the household rather than the individual level. Therefore, the income of all
household members is summed up and allocated to each household member. While
most covariates are recorded at the time of the interview, income is recorded for a pre-
vious year (the reference year). In this paper, all years represent reference years. While
the EU-SILC has a large survey component, some countries make use of register (@admin-
istrative) data and are referred to as register countries. In 2015, the register countries
included Cyprus, Denmark, Finland, Latvia, Lithuania, the Netherlands, Northern Ireland,
Norway, Slovenia, Sweden, and Switzerland. Finally, survey weights are used to form con-
clusions on the population from the sample data. The weights are further adjusted accord-
ing to Eurostat (2018b): weights of household members over 16 years old are scaled up by
distributing weights of those under 16.

3. Is income inequality in Lithuania high?

First, we have examined inequality from the full data sample and then analysed subgroup
inequality (inequality between- and within-subgroups) in Lithuania.
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Table 1. EU-SILC summary statistics for 2015 income reference year.

Household

Country Country Households ~ members  Observations Average income  Median income Gini
code name (thousands)  (thousands)  (thousands)  (thousand euro) (thousand euro) (percent)
1 2 3 4 5 6 7

AT Austria 6 108 10.8 26.1 237 27.2
BE Belgium 59 111 1 243 223 26.3
BG Bulgaria 73 15.6 15.5 39 32 377
CH Switzerland 7.8 149 149 50.9 443 294
cY Cyprus 42 9.4 9.4 16.9 14 321
cz Czech Republic 85 16.2 16.2 838 7.8 25.1
DE Germany 133 233 23.1 239 212 298
DK Denmark 6.3 1.8 11.8 321 28.7 277
EE Estonia 6 125 12.5 10.1 8.6 327
EL Greece 18.3 38 379 8.7 75 343
ES Spain 14.2 30.7 30.7 15.8 13.7 345
Fl Finland 10.6 20.7 20.7 264 236 254
FR France 1.5 213 213 253 217 29.2
HR Croatia 7.6 17 17 6.3 57 298
HU Hungary 8 159 15.8 54 4.8 282
IE Ireland 52 10.2 10.2 255 224 295
IT Italy 213 41.5 415 183 16.2 33.1
LT Lithuania 4.8 9.6 9.6 7 56 37.0
LU Luxembourg 3.8 8.2 82 39.8 344 315
Lv Latvia 6 11.6 11.6 7.5 6.4 345
NL Netherlands 127 24.1 24.1 254 227 26.9
NO Norway 6.9 13.6 13.6 43 396 249
PL Poland 12 27.1 27.1 6.7 59 29.8
PT Portugal 10.6 227 227 10.6 8.8 339
RO Romania 74 158 15.7 2.7 24 348
RS Serbia 5.6 15.1 15.1 3 26 386
SE Sweden 58 1.2 11.2 273 252 276
Sl Slovenia 8.6 219 219 13.2 123 243
SK Slovakia 57 141 14.1 74 7 243
UK United Kingdom 9.7 17.8 17.6 246 211 315

Notes: The variables ‘Households’ and ‘Household members’ are the unique number of households and household
members in the data set. The variable ‘Observations’ refers to those household members for whom all income data is
available. Columns 6-8 refer to the average, median and the Gini coefficient of the population estimate of equivalized
household disposable income.

3.1. Inequality

The most popular measure of the level of inequality is the Gini coefficient. The higher the
Gini, the greater the level of inequality and it stood at G=0.37 for Lithuania in 2015 (Euro-
stat, 2020). The Gini is represented, as in Lerman and Yitzhaki (1985), by two times the
covariance between income y and the rank of income F(y) divided by average income y,

G 200V, Fo)
o~

m

which describes inequality within the entire population. Since we have sample data only,
we modify (1) to include sample weights, as shown in (A1) in Appendix.

Lithuania’s Gini coefficient has been compared with the Gini coefficients of all countries
that are included in the EU-SILC data set for 2015 in Figure 1 and with the Gini coefficients
for a subset of all countries in Table 2. The subset of countries includes the Baltic States,
Finland as one of the Scandinavian countries, Germany — which represents the average
inequality in the EU and Slovakia, where inequality is the lowest. As in previous studies
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(IMF, 2016; Lazutka, 2017), income inequality in Lithuania is one is of the highest according
to the EU-SILC. The estimated confidence intervals (Figure 1) and standard errors (Table 2)
indicate that this is statistically significant. For example, the Gini in Lithuania is about 7 Gini
points higher than in Germany. The latter also happens to be the median in terms of
inequality within the whole EU-SILC sample of countries.

Although Table 2 focuses on fewer countries, it provides more statistics on inequality
than Figure 1. In Figure 1, household disposable income is equivalised by the OECD-
modified equivalence scale. In Table 2, two different scales are used: the OECD-
modified scale and the square root equivalence scale. The square root scale increases
the Gini for Lithuania by 0.3 points, yet remains with the highest level of income inequality
among all countries and 7 Gini points higher than the median country.

Furthermore, in Table 2, the generalized Gini coefficient, G(v) (Yitzhaki, 1983), where
parameter v represents inequality aversion. This inequality parameter represents the dis-
satisfaction expressed towards inequality. With this parameter we can model different
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BE+ — LT
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AT - —_—
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Figure 1. The Gini coefficients of equivalised disposable income in all EU-SILC countries. Household
disposable income is equivalised by the OECD-modified scale. Confidence intervals are estimated by
using Rao et al. (1992) bootstrap methodology. Information on survey design is provided by
Goedemé (2013) and Zardo and Goedemé (2016).
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Table 2. Income inequality measures under different equivalence scales.

Country Equivalence scale G(2) G(1.5) G(4) GEI(0) GEI(1) GEI(2) Atk(1) Atk(0.1)
DE OECD 29.764 19.602 46.279 0.157 0.158 0.220 0.146 0.016
(0.373) (0.318) (0.388) (0.004) (0.006) (0.016) (0.004) (0.001)
EE OECD 32.738 21.096 51419 0.192 0.171 0.188 0.175 0.017
(0.358) (0.256) (0.463) (0.006) (0.004) (0.005) (0.005) (0.000)
FI OECD 25416 16.897 40.216 0.112 0.116 0.150 0.106 0.011
(0.283) (0.236) (0.340) (0.003) (0.004) (0.009) (0.003) (0.000)
LT OECD 36.957 24.644 55.797 0.254 0.233 0.306 0.224 0.023
(0.755) (0.609) (0.801) (0.012) (0.011) (0.022) (0.009) (0.001)
Lv OECD 34.479 22.756 53.403 0.217 0.202 0.255 0.195 0.020
(0.511) (0.432) (0.563) (0.007) (0.008) (0.019) (0.006) (0.001)
Median OECD 29.764 19.719 46.279 0.158 0.163 0.228 0.146 0.016
(0.373) (0.538) (0.388) (0.008) (0.011) (0.039) (0.006) (0.001)
SK OECD 24.277 15.624 40310 0.115 0.106 0.136 0.109 0.011
(0.482) (0.383) (0.682) (0.006) (0.007) (0.022) (0.005) (0.001)
DE Sqr. rt 30.224 19.873 47.169 0.163 0.162 0.223 0.150 0.016
(0.379) (0.324) (0.389) (0.004) (0.006) (0.016) (0.004) (0.001)
EE Sqr. rt 33.158 21.305 52.399 0.199 0.175 0.190 0.180 0.017
(0.354) (0.253) (0.451) (0.006) (0.004) (0.005) (0.005) (0.000)
Fl Sqr. rt 25918 17.202 41.213 0.117 0.120 0.155 0.110 0.012
(0.288) (0.240) (0.347) (0.003) (0.004) (0.009) (0.003) (0.000)
LT Sqr. rt 37383 24.854 56.684 0.261 0.237 0.307 0.230 0.023
(0.763) (0.625) (0.790) (0.012) (0.011) (0.023) (0.009) (0.001)
Lv Sqr. rt 35.039 23.063 54.513 0.226 0.207 0.259 0.202 0.021
(0.521)  (0.447)  (0.553)  (0.007)  (0.008)  (0.021)  (0.006) (0.001)
Median Sqr. rt 29.699 19.873 47.169 0.161 0.162 0.223 0.149 0.016
(0.662) (0.324) (0.389) (0.008) (0.006) (0.016) (0.007) (0.001)
SK Sqr. rt 25.000 16.043 41.302 0.120 0.109 0.132 0.113 0.011

(0447)  (0350)  (0.622)  (0.006)  (0.006)  (0.016)  (0.005) (0.001)

Notes: Table contains inequality measures for the median country (from all EU countries) and selected countries for each
equivalence scale. G(v) represents the Gini index with values v=2,1.5,4 of parameter of inequality aversion, GEl(a) stands
for the General entrhopy index, and Atk(b) is the Atkinson index, where b=1,0.1 and a=0,1,2 represents the degree of
inequality aversion. Bootstrapped standard errors are presented in the parenthesis.

societal preferences. The value v=2 gives the standard Gini, v between 1 and 2 represent
lower inequality dissatisfaction and v>2 indicates higher dissatisfaction. The measurement
G(1.5) results in lower Gini values in all countries for both equivalence scales (i.e. inequality
is not as ‘bad’). Additionally, the difference between the Gini in Lithuania and the median
country shrinks to 5 Gini points for both scales. Nevertheless, inequality in Lithuania
remains significantly the highest out of the sample of six countries. Setting v=4 increases
the Gini index, but for Lithuania it remains the highest among the selected countries.

Finally, the Gini is compared with other measures of inequality. Other prominent
measures include the Atkinson index (Atk) and General entropy index (GEI), see Das and
Parikh (1982), Cowell (2000) and Plat (2012). Both of these measures show that the
higher the value, the greater the inequality. Both indexes also feature inequality aversion
parameters. In the Atkinson index, a parameter value close to zero means indifference
about inequality, while higher values show that people dislike it. In contrast, high GEI par-
ameter values mean that people are indifferent about inequality. In all cases, inequality in
Lithuania remained significantly the highest.

3.2. Subgroup inequality

The previous subsection has shown that inequality in Lithuania is large when compared to
EU countries. Next, we will consider inequality between and within population subgroups,
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for example, between males and females and amongst males and females. Then we will
estimate stratification - the extent to which income of one group overlaps income of
other groups.

Continuing the discussion started in Section 2, the interpretation of a subgroup may not
be straightforward, as we are dealing with equivalised income instead of individual
income, but can be explained with the help of an example. Imagine a household com-
posed of one male and one female. Then, comparing household income (i.e. adding up
household members’ income and allocating the summed household income to each
member) implies no income inequality between the male and the female in that house-
hold. However, this is only true if all households have the same number of males and
females. Some households are consisting of more males, while others have a higher
number of female members. If males tend to earn more than females, households with
more males will earn higher equivalised household income than equivalised households
with more females. In aggregate, this will lead to inequalities between the subgroups.
Inequality between this group should be interpreted as ‘inequality between male and
female-dominated households’. This way, we can combine information on household
income and the composition with individual characteristics. Of course, there could be
other variables that are also correlated. For example, females tend to live longer and
are therefore more likely to be retired and hence receive lower income. However, this
approach abstracts from other variables.

The methodology used to estimate inequality between subgroups is similar to the one
used by IMF (2016) and is based on Eurostat (2018a). The methodology for estimating
inequality within subgroups and stratification are adapted from Yitzhaki and Lerman
(1991). Additionally, the technique proposed by Yitzhaki and Lerman (1991) is used to
decompose total inequality into between, within and stratification terms to see which of
them contributes most to inequality.

Inequality between subgroupsinequality between subgroups refers to measured
inequality between households grouped under certain criteria. For example, house-
holds can be grouped by ‘Sex’ into two subgroups /=1 and /=2: ‘Males’ and
‘Females’. To estimate between subgroup inequality, we first estimate the weighted
average income of a subgroup m? and then divide by the average weighted income
of all subgroups m, see (A3) in Appendix 1, to get an income ratio m”/m. We then
compare the ratio with that of the EU, namely of its member states that joined the
EU before 2004 (old EU states), and with those Member States that joined it after
2004 (new EU states). Our method is similar to that used in the IMF (2016), but has
several differences: the IMF (2016) analyse weighted income decile ratios while we
compare weighted average income ratios. The IMF (2016) compares Lithuania to the
EU, while we additionally compare it to new and old EU states to control for the devel-
opment of countries. Finally, we have more grouping criteria (a total of nine) and esti-
mate standard errors.

Our findings are in line with those of IMF (2016), which also reviews between-subgroup
inequality in Lithuania. The IMF (2016) reveals large inequalities between the top and the
bottom income deciles, between the employed and the unemployed and non-labour
market participants, between the elderly and other age subgroups, as well as between
educated and less educated households subgroups, i.e. these ratios are much higher in
Lithuania than in the entire EU.
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In addition to these findings, the results presented in Table 3 allow adding the
following points:

« Differences of ratios are significant between many subgroups in Lithuania. The subgroups
include those grouped according to the IMF (2016) criteria (activity status, age bracket,
number of dependants, education) as well as ratios in other subgroups. For example,

Table 3. Ratios of average subgroup incomes in 2015.

Grouping Subgroup EU EU new EU old LT
activity status employed 113.2 (0.5) 115.4 (0.9) [9.8] 112.6 (0.6) 1232 (1.3) [5.2]
[25.5] [15.5]
activity status unemployed 61.0 (1.3) [3.3] 59.5 (1.9) [1.2] 61.3 (1.6) [2.0] 54.0 (3.6) [0.6]
activity status retired 97.3 (1.0) [9.5] 95.2 (1.3) [4.2] 97.9 (1.2) [5.6] 71.1 (1.7) [2.0]
activity status study 85.5 (1.6) [3.5] 884 (2.4) [1.3] 848 (1.8) [22] 86.8(3.2) [0.7]
activity status other 774 (1.3) [5.7] 70.5 (1.9) [2.2] 79.2 (1.6) [3.5] 68.9 (3.1) [1.0]
nr working 0 783 (0.9) [12.8]  75.1(1.2) [4.6] 79.0 (1.0) [8.0] 53.3(1.6) [24]
nr working 1 93.4 (0.9) [15.11  93.6 (1.6) [5.8] 93.3 (1.0) [9.2] 94.1 (2.6) [3.1]
nr working 2 119.3 (0.9) 117.8 (1.4) [6.7] 119.7 (1.0) 1314 (2.8) [3.3]
[16.7] [10.1]
nr working 3 1169 (2.3) [25] 1156 (4.1) [1.5] 1175 (2.7) [1.3]  130.5 (4.8) [0.6]
nr working 4 1243 (4.2) [0.6] 124.0 (5.3) [0.4] 1245 (6.0) [0.3] 124.9 (8.6) [0.2]
main income employment 108.7 (0.6) 112.2 (0.9) 107.4 (0.8) 111.5 (1.4) [6.1]
[24.1] [11.71 [13.6]
main income self-employment 1063 (3.2) [34] 843(3.2)[1.7] 1148 (4.2) [1.9] 174.9 (10.7)
[0.7]
main income other 887 (0.6) [20.4] 793 (1.6) [5.6] 90.4 (0.7) [13.4] 57.6 (1.6) [2.8]
occupation basic level 746 (1.3) [45] 781 (40191 737(1.2)[27] 696 (2.5) [1.4]
occupation mid-level 90.0 (0.6) [21.0] 919 (0.8) [9.6] 89.3(0.7) [12.2] 887 (1.7) [4.1]
occupation technicians, associates 1129 (1.3) [6.0] 1187 (2.1) [1.6] 1119 (1.4) [3.9] 117.8 (4.6) [0.6]
occupation professionals 139.1 (1.8) [7.3] 145.8 (2.6) [24] 137.7 (2.1) [4.6] 129.1 (3.1) [1.9]
occupation managers 137.9 (3.3) [2.3] 153.0 (5.5) [0.8] 134.7 (3.8) [1.5] 162.7 (11.6)
[0.6]
sector agriculture 742 (2.6) [1.0] 664 (25)[1.01 834 (47)[03] 995 (6.7) [0.3]
sector industry 1156 (1.9) [3.4] 116.2 (2.3) [2.0] 1153 (2.5) [1.8] 113.9 (3.8) [0.8]
sector IT, finance, RE, admin 1344 (2.7) [3.4] 158.2(7.9) [0.9] 1306 (2.8) [2.2] 157.2 (10.9)
[0.6]
sector public admin, education, 118.0 (1.3) [5.8] 127.1 23)[1.7]1 1164 (1.5) [3.71 124.6 3.2) [1.1]
health
sector other services 100.2 (1.1) [7.6] 109.5 (1.8) [3.01 97.8 (1.3) [46] 119.3 (2.8) [1.8]
age bracket under 19 83.8 (2.0) [1.8] 824 (3.5) [0.7] 84.2 (2.3) [1.1] 83.6 (4.1) [0.4]
age bracket 19-29 91.3(1.3) [6.9] 95.5 (1.9) [3.0] 90.0 (1.5) [4.1]  104.2 (3.8) [1.7]
age bracket 30-64 103.9 (0.4) 104.0 (0.6) 103.9 (0.5) 107.7 (1.2) [5.7]
[30.1] [12.0] [18.1]
age bracket 65+ 96.9 (1.1) [9.1] 93.5(1.4) 3.3] 97.7 (1.3) [5.6] 76.2 (1.9) [1.9]
dependents 0 105.2 (0.6) 105.4 (1.1) [8.9] 105.2 (0.7) 101.0 (1.8) [4.8]
[24.5] [15.1]
dependents 1 102.6 (1.3) [9.2] 107.0 (1.9) [43] 101.1 (1.6) [5.3] 106.7 (3.2) [2.1]
dependents 2 94.2 (1.1) [9.7] 93.2 (1.8) [3.9] 945 (1.3) [5.8]  102.4 (4.8) [2.0]
dependents 3 827 (2.1) 3.2 80.7 (3.7) [1.2] 83.2 (2.5) [2.0] 73.9 (6.9) [0.5]
dependents 4 73.0 (4.5) [0.8] 60.9 (6.2) [0.3] 75.9 (5.3) [0.5] 55.6 (5.5) [0.1]
dependents 5 50.9 (4.5) [04] 40.0 (3.5) [0.3] 587 (6.1) [0.2] 47.1(11.8) [0.1]
education up to secondary 87.8 (0.4) [32.4] 87.9(0.6) [14.1] 87.8 (0.5) [19.0] 78.2 (1.5) [4.6]
education post-secondary 103.0 (2.5) [1.5]  107.3 (3.9) [0.6] 101.7 (3.1) [0.9] 927 (2.3) [1.9]
education tertiary education 129.6 (1.0) 142.1 (2.0) [3.91 127.3(1.2) [8.6] 138.1 (2.8) [3.0]
[13.4]
sex male 102.2 (0.5) 102.8 (0.9) [9.0] 102.1 (0.7) 104.5 (0.8) [4.3]
[22.7] [13.7]
sex female 98.0 (0.5) [25.2] 97.4 (0.8) [10.0] 98.1 (0.6) [15.2]  96.4 (0.6) [5.3]

Notes: Ratios are defined as weighted average income of a subgroup divided by weighted average income of all subgroups
within that grouping. Bootstrapped standard errors are in the parenthesis. Number of observations in thousands in

brackets.
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we split households based on the main income source. Those who receive largely self-
employment income tend, on average, to have more disposable income than those
who work as employees or others — a trend not observed in the EU as a whole. Significant
inequality also exists between subgroups grouped by the number of people working in
the household (nr working) and the sector where one works (sector).

« Ratios between the majority of the nine subgroups are also significantly different from
the ratios between their EU counterparts. Besides the subgroups in the IMF (2016)
(those grouped by activity status, age bracket, education), the self-employed in Lithua-
nia on average earn proportionally more than their EU counterparts. Additionally, those
who work in the information technologies, finance, real estate, and administration
sector (IT, finance, RE, admin) earn, on average, relatively more income in Lithuania
than one would in the EU.

« There are some groups between which inequality in Lithuania is smaller as compared to
the EU. For example, those working within the agricultural sector are relatively better off
in Lithuania compared to the EU. Additionally, income ratios in Lithuania are more
similar to those in the new EU states. In particular, those who are under 19 years old
have very similar relative incomes both in Lithuania and in the new EU states.

In general, ratios between subgroups are largely persistent and slightly widening since
2010. This can be seen in Table 4 which shows the ratio dynamics in Lithuania. For example,
there was a slowly widening gap between the employed and the retired. This could be
explained by rising market incomes due to a recovering economy that benefited the employed
while statutory pensions, the main source of income for the retired, did not increase in the
period due to budget consolidation (Cerniauskas et al,, 2020). Once the recovery began,
wages in the private sector started rising, especially IT, finance, RE, admin sector, while the gov-
ernment started raising public sector wages (Public admin, education, health) much later. This
could also explain the rising ratio difference between the two sectors.

Inequality within subgroupsinequality exists within subgroups in Lithuania. A common
way to measure it is to calculate inequality measures for subgroup income as is done
for total income (see 6, in Formula (A4) in Appendix 1). We have calculated the Gini coeffi-
cients for Lithuania’s subgroups and compared them with the Gini coefficients of the EU,
new and old EU states in Table 5.

* Most of the within-subgroup Gini coefficients examined in Table 5 are higher in Lithua-
nia than in the EU. Especially large subgroup inequality exists among those working in
the agricultural sector and the unemployed.

o The above-mentioned within-group inequalities are much higher in Lithuania than in
the EU. Additionally, households, where the main source of income is self-employment
income, are also unequal among themselves, even though similar inequality within sub-
groups exists in new EU states. The Gini of households with many children is relatively
small and we know from the between analysis that these households earn a much lower
income.

Over time, inequality within subgroups increased in many subgroups. Table 6 shows
that the rise has been especially strong since 2010. In particular, the Gini coefficient of
the unemployed rose from 39.8 in 2004 to 47.8 in 2015. This may be in part due to
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Table 4. Ratios of average subgroup incomes in Lithunia.

Grouping Subgroup 2006 2010 2015
activity status employed 120.2 (0.9) [6.2] 1221 (1.1) [54] 1232 (1.3) [5.2]
activity status unemployed 51.1 (2.7) [0.4] 57.7 (2.3) [1.1] 54.0 (3.6) [0.6]
activity status retired 70.4 (1.2) [2.0] 86.4 (1.3) [2.3] 71.1 (1.7) [2.0]
activity status study 89.1 (2.2) [1.1] 86.2 (2.3) [1.1] 86.8 (3.2) [0.7]
activity status other 70.7 (2.2) [1.1] 743 (1.9) [1.0] 68.9 (3.1) [1.0]
nr working 0 514 (1.2) [2.1] 66.2 (1.3) [3.1] 53.3(1.6) [24]
nr working 1 86.5 (1.8) [3.0] 89.7 (1.8) [3.4] 94.1 (2.6) [3.1]
nr working 2 122.0 (1.6) [4.7] 1289 (2.1) [3.6] 131.4 (2.8) [3.3]
nr working 3 137.5 (5.6) [0.8] 1447 (6.8) [0.7] 130.5 (4.8) [0.6]
nr working 4 138.7 (11.2) [0.2] 1222 (11.5) [0.2] 124.9 (8.6) [0.2]
main income employment 1149 (0.9) [7.5] 1153 (1.1) [6.7] 111.5 (1.4) [6.1]
main income self-employment 106.1 (5.6) [0.6] 127.1 (10.8) [0.4] 174.9 (10.7) [0.7]
main income other 59.0 (1.4) [2.8] 71.0 (1.2) [3.9] 57.6 (1.6) [2.8]
occupation basic level 72.1 (1.8) [1.6] 72.6 (1.7) [1.5] 69.6 (2.5) [1.4]
occupation mid-level 90.0 (1.1) [5.1] 87.6 (1.1) [4.8] 88.7 (1.7) [4.1]
occupation technicians, associates 120.0 (4.3) [0.7] 119.3 (3.8) [0.7] 117.8 (4.6) [0.6]
occupation professionals 146.4 (3.4) [1.5] 138.9 (2.8) [1.9] 129.1 (3.1) [1.9]
occupation managers 149.9 (4.6) [0.7] 146.0 (4.6) [0.7] 162.7 (11.6) [0.6]
sector agriculture 85.1 (5.2) [0.5] 90.9 (5.9) [0.4] 99.5 (6.7) [0.3]
sector industry 109.9 (2.6) [1.1] 113.8 (3.9) [0.9] 113.9 (3.8) [0.8]
sector IT, finance, RE, admin 168.2 (8.0) [0.2] 137.2 (4.9) [0.5] 157.2 (10.9) [0.6]
sector public admin, education, health 1312 (2.7) [14] 138.1 (3.1) [1.3] 124.6 (3.2) [1.1]
sector other services 117.0 (1.9) [2.2] 111.6 (2.2) [1.8] 119.3 (2.8) [1.8]
age bracket under 19 82.0 (2.6) [0.6] 80.3 (2.8) [0.6] 83.6 (4.1) [0.4]
age bracket 19-29 111.2 (2.9) [2.2] 101.7 (2.6) [2.0] 104.2 (3.8) [1.7]
age bracket 30-64 105.1 (0.9) [6.4] 104.3 (0.8) [6.4] 107.7 (1.2) [5.7]
age bracket 65+ 73.6 (1.4) [1.8] 90.4 (1.6) [2.0] 76.2 (1.9) [1.9]
dependents 0 104.0 (1.4) [5.3] 102.7 (1.4) [4.9] 101.0 (1.8) [4.8]
dependents 1 106.0 (2.3) [2.9] 1029 (2.2) [2.8] 106.7 (3.2) [2.1]
dependents 2 95.0 (2.8) [2.0] 99.0 (3.3) [2.3] 102.4 (4.8) [2.0]
dependents 3 72.5 (4.6) [0.5] 81.8 (6.5) [0.7] 73.9 (6.9) [0.5]
dependents 4 45.7 (10.5) [0.1] 66.8 (10.1) [0.2] 55.6 (5.5) [0.1]
dependents 5 35.9 (6.4) [0.1] 95.5 (16.1) [0.1] 47.1 (11.8) [0.1]
education up to secondary 81.5 (0.9) [5.8] 81.7 (1.0) [6.0] 78.2 (1.5) [4.6]
education post-secondary 95.9 (1.6) [2.4] 96.1 (2.0) [2.1] 92.7 (2.3) [1.9]
education tertiary education 148.5 (2.4) [2.5] 140.6 (2.2) [2.9] 138.1 (2.8) [3.0]
sex male 104.9 (0.6) [4.9] 102.9 (0.7) [4.9] 104.5 (0.8) [4.3]
sex female 96.0 (0.5) [6.0] 97.6 (0.5) [6.1] 96.4 (0.6) [5.3]

Notes: Ratios are defined as weighted average income of a subgroup divided by weighted average income of all subgroups
within that grouping. Bootstrapped standard errors are in the parenthesis. Number of observations in thousands in
brackets.

unequal economic recovery, where some of the unemployed were able to find some
income sources, while others did not. Unemployment has risen substantially since the
crisis and there have been many unemployment transfers handed out. However, these
transfers were stopped to those who were unemployed for a longer time. Additionally,
as the economy recovered, it became easier for the unemployed to be in employment
for at least several months during the year. Similarly, there was a rise in inequality
among those who are neither employed, unemployed, retired, or students (largely dis-
abled). Additionally, there has been a rise in inequality among those who are over 65
and, to a lesser extent, those aged 30-64. Inequality increased within all the different edu-
cation levels and within all occupations (managers in particular). Inequality increased in
the agricultural sector as well as in the IT, finance, real estate and administration sectors
(IT, finance, RE, admin).

Stratification between subgroupsinequality is linked to stratification. Stratification
measures whether the income of each member of a subgroup differs compared to
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Table 5. The Gini coefficient of income of subgroups in 2015.

Grouping Subgroup EU new EU states old EU states LT

activity status employed 286 (0.4) [25.5] 297 (0.7) [9.8] 283 (0.4) [15.5] 33.0 (0.9) [5.2]
activity status unemployed 35.1(09) [3.3] 369 (1.3)[1.2] 346 (1.1) [2.0] 47.8 (2.2) [0.6]
activity status retired 274 (0.5) [9.5] 259(0.5) [42] 27.8(0.7)[5.6] 29.6 (1.0) [2.0]
activity status student 322(0.8) [3.5] 301 (1.0)[1.3] 327 (0.9) [2.2] 35.1(1.6) [0.7]
activity status other 325(08) [5.7]  31.3(1.1)[22]  327(1.0) [3.5] 38.0(1.5) [1.0]
nr working 0 322 (0.6) [12.8] 31.1(0.9) [46] 324 (0.6) [8.0] 31.5(1.5) [2.4]
nr working 1 316 (0.6) [15.1]  322(1.2) [5.8] 314 (06) [9.2] 36.4(1.1) [3.1]
nr working 2 26.5(04) [16.71 272 (0.6) [6.7] 263 (0.5) [10.1]  31.6 (1.3) [3.3]
nr working 3 25.1(09) [25] 276 (1.7) [1.5]  23.8(1.0) [1.3]  21.0 (1.4) [0.6]
nr working 4 246 (1.3) [0.6] 252 (1.9)[04] 242 (1.8)[03] 17.7 (3.3) [0.2]
main income employment 27.2(0.3) [24.1]  27.0 (0.4) [11.7] 27.3 (0.4) [13.6] 31.3 (0.9) [6.1]
main income self-employment 426 (1.3) [3.4] 39.1(1.6) [1.71  43.0(1.5)[1.9] 39.7 (2.2) [0.7]
main income other 319 (0.4) [204] 33.9(1.3) [5.6] 31.5(0.5) [13.4] 33.0(1.3) [2.8]
occupation basic level 287 (1.0) [45] 331 (3.5)[1.91 274(0.7)[2.7] 35.6(1.4) [14]
occupation mid-level 27.5(03) [21.00 27.5(0.5) [9.6] 27.5(0.4) [12.2] 34.8 (0.9) [4.1]
occupation technicians, associates 25.2 (0.6) [6.01 24.4(0.7) [1.6] 253 (0.7) [3.9]1 31.0(1.5) [0.6]
occupation professionals 29.2(0.8) [7.3] 259 (0.8) [24]  29.8 (0.9) [46] 31.0(0.9) [1.9]
occupation managers 31.9 (1.1) [2.3] 30.9 (1.7) [0.8] 31.9 (1.3) [1.5]  39.6 (2.5) [0.6]
sector agriculture 352 (1.7)[1.0]  35.2 (1.5) [1.0] 34.0 (2.9) [0.3] 44.5(2.4)[03]
sector industry 27.1(09) [34] 264 (0.8) [2.01 274 (1.2)[1.8] 303 (1.4) [0.8]
sector IT, finance, RE, admin 30.8 (1.0) [3.4] 31.5(3.2) [0.9] 30.5(1.0) [2.2]  35.1 (2.9) [0.6]
sector public admin, education, health  25.7 (0.5) [5.8] 25.0 (0.8) [1.7] 25.7 (0.6) [3.71 287 (1.0) [1.1]
sector other services 27.9 (0.6) [7.6] 27.0 (0.8) [3.0] 279 (0.7) [46] 327 (1.2) [1.8]
age bracket under 19 311 (11) 18] 328 (1.5 [0.7] 306 (1.3) [1.1]  34.8 (1.9) [0.4]
age bracket 19-29 30.8(0.7) [6.9] 31.0 (1.0) [3.01  30.6 (0.9) [4.1] 35.8(1.4) [1.7]
age bracket 30-64 31.1(0.3) [30.1] 31.7 (0.6) [12.0] 31.0 (0.4) [18.1] 37.4(0.9) [5.7]
age bracket 65+ 284 (0.7) [9.1] 267 (0.5) [3.3]  28.8(0.8) [5.6] 30.8 (1.1) [1.9]
dependents 0 31.1(04) [245] 308 (0.7) [8.9] 31.1(0.4) [15.1] 384 (0.8) [4.8]
dependents 1 299 (0.6) [9.2] 29.2(0.8) [43]  30.1(0.8) [5.3] 30.8(1.3) [2.1]
dependents 2 284 (0.6) [9.71 29.2(1.0)[3.91 28.1(0.7) [5.8] 37.9(2.3) [2.0]
dependents 3 322(1.1) 321 322 (21)[1.2]1 322(1.3)[2.0] 36.2(3.0) [0.5]
dependents 4 30.5(2.6) [0.8] 346 (3.0)[03]  29.1(3.0)[0.5] 207 (3.9) [0.1]
dependents 5 258 (4.0) [04] 21.9(3.9)[03] 23.7(57)[0.2] 247 (9.9) [0.1]
education up to secondary 29.0 (0.3) [32.4] 29.7 (0.6) [14.1] 28.8 (0.4) [19.0] 35.0 (0.8) [4.6]
education post-secondary 27.8 (1.0) [1.5] 28.2 (1.3) [0.6] 27.6 (1.2) [0.9] 347 (1.2) [1.9]
education tertiary education 29.6 (0.5) [13.4]  27.1 (0.6) [3.9] 30.0 (0.6) [8.6] 33.1(1.2) [3.0]
sex male 31.0 (0.4) [22.7]1  31.1(0.6) [9.0] 30.9 (0.4) [13.7] 37.0 (0.9) [4.3]
sex female 306 (0.4) 2521 309 (0.7) [10.01 30.5 (0.5) [15.2] 36.8 (0.8) [5.3]

Notes: Bootstrapped standard errors are provided in the parenthesis. Number of observations are shown in thousands in
brackets.

the income of every member of all other subgroups. We use the methodology pro-
posed by Yitzhaki and Lerman (1991), which measures stratification on a scale from
—100 to 100. Value 100 indicates high stratification: all members of a subgroup
have income that is different from members of other subgroups. Value 0 indicates
no stratification — there is a perfect income overlap between the subgroups. Negative
numbers indicate that the subgroup should actually be multiple subgroups, i.e.
income of some subgroup members is much higher than that of members of other
subgroups, however, some members also have much lower income than members
of other subgroups. The estimates of measures of stratification in Table 7 allow us
to make two more insights:

o Several subgroups in Lithuania are stratified. Families with more dependants are
detached in terms of income from other subgroups and the difference is stark when
compared to the EU. Households who are employed or have more employed
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Table 6. Gini of subgroup incomes in Lithuania.

Grouping Subgroup 2006 2010 2015

activity status employed 30.9 (0.6) [6.2] 30.6 (0.7) [5.4] 33.0 (0.9) [5.2]
activity status unemployed 42.1 (2.0) [0.4] 39.8 (1.8) [1.1] 47.8 (2.2) [0.6]
activity status retired 25.1 (0.6) [2.0] 242 (0.7) [2.3] 29.6 (1.0) [2.0]
activity status study 329 (1.3) [1.1] 34.0 (1.0) [1.1] 35.1 (1.6) [0.7]
activity status other 348(1.2) [1.1] 29.7 (1.2) [1.0] 38.0 (1.5) [1.0]
nr working 0 26.7 (1.2) [2.1] 29.8 (1.0) [3.1] 31.5(1.5) [24]
nr working 1 31.9 (0.8) [3.0] 32.5(1.0) [3.4] 364 (1.1) [3.1]
nr working 2 29.5(0.8) [4.7] 27.8 (0.8) [3.6] 316 (1.3) [3.3]
nr working 3 247 (1.6) [0.8] 254 (1.9) [0.7] 21.0 (1.4) [0.6]
nr working 4 245 (3.8) [0.2] 19.4 (3.3) [0.2] 17.7 3.3) [0.2]
main income employment 304 (0.6) [7.5] 30.0 (0.6) [6.7] 31.3(0.9) [6.1]
main income self-employment 37.2 (2.1) [0.6] 44.3 (2.3) [0.4] 39.7 (2.2) [0.7]
main income other 29.1 (1.2) [2.8] 29.3 (1.0) [3.9] 33.0 (1.3) [2.8]
occupation basic level 31.0 (1.2) [1.6] 29.8 (0.9) [1.5] 35.6 (1.4) [1.4]
occupation mid-level 29.9 (0.6) [5.1] 30.2 (0.7) [4.8] 34.8 (0.9) [4.1]
occupation technicians, associates 30.5 (1.8) [0.7] 28.3 (1.4) [0.7] 31.0 (1.5) [0.6]
occupation professionals 31.7 (0.9) [1.5] 28.8 (0.9) [1.9] 31.0 (0.9) [1.9]
occupation managers 319 (1.3) [0.7] 32.1(1.5) [0.7] 39.6 (2.5) [0.6]
sector agriculture 41.3 (2.0) [0.5] 37.2 (2.4) [0.4] 445 (2.4) [0.3]
sector industry 283 (1.1) [1.1] 31.1 (1.6) [0.9] 30.3 (1.4) [0.8]
sector IT, finance, RE, admin 29.8 (1.8) [0.2] 28.3 (1.8) [0.5] 35.1 (2.9) [0.6]
sector public admin, education, health 29.4 (1.0) [1.4] 27.5(0.9) [1.3] 28.7 (1.0) [1.1]
sector other services 304 (1.0) [2.2] 31.5(0.9) [1.8] 327 (1.2) [1.8]
age bracket under 19 33.5 (1.5) [0.6] 33.1 (1.5) [0.6] 34.8 (1.9) [0.4]
age bracket 19-29 343(1.3) [2.2] 324 (1.0) [2.0] 35.8(1.4) [1.7]
age bracket 30-64 33.2(0.6) [6.4] 34.7 (0.7) [6.4] 374 (0.9) [5.7]
age bracket 65+ 27.5(0.9) [1.8] 24.7 (0.9) [2.0] 30.8 (1.1) [1.9]
dependents 0 356 (0.7) [5.3] 33.2(0.7) [4.9] 384 (0.8) [4.8]
dependents 1 30.7 (0.9) [2.9] 31.2 (1.0) [2.8] 30.8 (1.3) [2.1]
dependents 2 29.1 (1.4) [2.0] 335 (1.4) [23] 37.9 (2.3) [2.0]
dependents 3 31.0 (3.1) [0.5] 36.2 (2.5) [0.7] 36.2 (3.0) [0.5]
dependents 4 35.2(9.1) [0.1] 29.2 (5.7) [0.2] 20.7 (3.9) [0.1]
dependents 5 321 (7.3) [0.1] 8.5 (8.3) [0.1] 247 (9.9) [0.1]
education up to secondary 31.1(0.7) [5.8] 30.6 (0.6) [6.0] 35.0 (0.8) [4.6]
education post-secondary 29.6 (0.7) [2.4] 31.5 (1.0) [2.1] 347 (1.2) [1.9]
education tertiary education 30.7 (0.8) [2.5] 29.5 (0.9) [2.9] 33.1(1.2) [3.0]
sex male 333 (0.6) [4.9] 33.3(0.7) [4.9] 37.0 (0.9) [4.3]
sex female 34.0 (0.6) [6.0] 32.7 (0.6) [6.1] 36.8 (0.8) [5.3]

Notes: Bootstrapped standard errors are in the brackets. Number of observations in thousands in brackets.

members are stratified from the unemployed and those who do not participate in the
labour market. Income stratification of these subgroups is greater in Lithuania than in
the EU. Additionally, several subgroups are stratified in Lithuania to a similar extent as
they are stratified in new EU states: subgroups characterized by occupation, education,
and age bracket. This could signal that Lithuania, like in new EU states, is facing more
labour market imbalances, where the demand for highly educated professionals is
especially high, while redistribution channels are too weak to compensate for the
income of those out of labour force (e.g. elderly).

o There are several subgroups that should form several smaller subgroups in Lithuania.
The unemployed, for example, have a stratification value of —9.9, meaning that
some unemployed are relatively well off, while others are not. This could reflect that
some of the unemployed are still getting unemployment transfers, can take on part-
time work, or are simply living in a high-income household, while others do not.
Similar tendencies also exist in the agricultural sector, with some being much better
off than others.
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Table 7. Stratfication of subgroup income in 2015.

Grouping Subgroup EU new EU states old EU states LT
activity status employed 17.7 (0.8) [25.5]  14.2(1.5) [9.8] 186 (1.0) [15.5] 32.6 (2.0) [5.2]
activity status unemployed 6.3 (2.3) [3.3] 73 (3.1)[1.2] 5.9 (2.8) [2.0] -10.0 (5.8)
[0.6]
activity status retired 6.6 (0.8) [9.5] 104 (1.2) [4.2] 5.7 (1.0) [5.6] 11.7 (3.0) [2.0]
activity status student -35(1.2) [3.5] 08(20)[13] —4.6 (1.5) [2.2] 1.3 (2.3) [0.7]
activity status other -1.6 (1.7) [5.7] 76(2.2) [2.2] —3.4(19) [3.5] -3.8(3.3)[1.0]
nr working 0 -1.0(1.3) 6.1 (1.7) [4.6] —2.7(1.5)[8.0] 253 (6.6) [2.4]
[12.8]
nr working 1 —2.1(0.8) -15(15)[58] -23(09)[9.2] —04(22)[3.1]
[15.1]
nr working 2 23.2(09)[16.71 17.4(1.7)[67]1 249 (1.1) [10.1]  34.8 (2.6) [3.3]
nr working 3 15.8 (2.7) [2.5] 8.4 (5.6) [1.5] 19.8 (2.5) [1.3]1  42.8 (3.7) [0.6]
nr working 4 18.0 (3.4) [0.6] 15.6 (5.2) [0.4] 19.5 (4.6) [0.3]  46.2 (9.1) [0.2]
main income employment 16.3 (0.8) [24.1] 25.5(1.6) [11.7] 144 (0.9) [13.6]  33.7 (2.4) [6.1]
main income self-employment -13.9(1.3) -124(2.2) -11.9 (1.8) 14.8 (8.2) [0.7]
[3.4] [1.7] [1.9]
main income other —4.5(0.8) —1.4(2.2) [5.6] —4.8 (0.9) 18.4 (4.7) [2.8]
[20.4] [13.4]
occupation basic level 6.9 (2.3) [4.5] 1.1 (6.0) [1.9] 8.9 (1.9) [2.7] 20(3.4)[14]
occupation mid-level 7.0 (0.9) [21.0] 10.1 (1.4) [9.6] 6.4 (1.0) [12.2] 2.5(1.8) [4.1]
occupation technicians, associates 13.5(1.0) [6.01 149 (1.7) [1.6]  13.4(1.2) [3.9] 13.9 (2.8) [0.6]
occupation professionals 20.0 (1.6) [7.3]  27.0 (2.1) [2.4] 18.9 (1.9) [4.6] 223(2.2) [1.9]
occupation managers 10.4 (2.6) [2.3] 15.9 (4.2) [0.8] 9.4 (3.0) [1.5] 17.2 (4.3) [0.6]
sector agriculture —06(3.8)[1.0] 9939 [1.01 -5.1(53)[03] -19.7 3.7)
[0.3]
sector industry 4.6 (1.2) [34] 7.6 (1.7) [2.0] 34 (1.6) [1.8] 3.7 (2.5) [0.8]
sector IT, finance, RE, admin 5.5(1.7) [34] 16.4 (3.7) [0.9] 4.1 (1.8) [2.2] 6.8 (3.9) [0.6]
sector public admin, education, 8.8 (1.2) [5.8] 12,6 (2.0) [1.7] 8.2 (1.4) 3.7] 9.8 (24) [1.1]
health
sector other services 0.6 (1.1) [7.6] 5.8 (1.7) [3.0] —0.2 (1.4) [4.6] 0.2 (2.1) [1.8]
age bracket under 19 —-1.0(1.8) [1.8] —=36(3.1)[0.7] =03(2.2)[1.1] 1.0 (3.0) [0.4]
age bracket 19-29 -14(09)[69] —1.1(1.5)[3.0] -14(1.2)[41] -06(26)[1.7]
age bracket 30-64 0.0 (0.7) [30.1] -12(1.2) 0.4 (0.8) [18.1] 2.7 (1.6) [5.7]
[12.0]
age bracket 65+ 4.8 (0.9) [9.1] 7.9(1.3) [3.3] 4.1 (1.0) [5.6] 7.9 (2.6) [1.9]
dependents 0 2.3 (0.7) [24.5] 4.3 (1.2) [8.9] 1.7 (0.9) [15.1]1  —4.5(2.0) [4.8]
dependents 1 1.7 (1.0) [9.2] 3.5(1.5) [4.3] 13(1.2) [5.3] 125 (2.9) [2.1]
dependents 2 3.8 (1.0) [9.7] 3.1(1.8) [3.9] 4.0 (1.1) [5.8] 1.2 (2.8) [2.0]
dependents 3 -3.1(0)[32] -11(42)[1.2] -36(22)[2001 -25(7.0)[0.5]
dependents 4 1.3 (6.5) [0.8] 33(7.3)[0.3] 0.7 (7.4) [0.5] 434 (7.1) [0.1]
dependents 5 26.1 (19.4) [04] 486 (9.1) [03] 16.9(25.3) [0.2] 12.0 (37.0) [0.1]
education up to secondary 74 (1.0) [324] 123 (2.0) [141] 6.5 (1.1) [19.0] 2.7 (2.1) [4.6]
education post-secondary 2.9 (2.0) [1.5] 3.0 (2.6) [0.6] 3.1 (2.4) [0.9] 3.6(1.9) [1.9]
education tertiary education 172 (1.3) [134] 263 (1.9) [3.9] 158 (1.4) [8.6]  27.7 (24) [3.0]
sex male 1.0 (0.6) [22.7] 0.6 (1.0) [9.0] 1.1 (0.7) 13.7] 2.4 (1.1) [43]
sex female —0.8 (0.6) —0.2 (1.0) —-09(0.7) —1.8(1.0) [5.3]

[25.2] [10.0] [15.2]

Notes: Bootstrapped standard errors are provided in the parenthesis. Number of observations are shown in thousands in
brackets.

Stratification between groups has been increasing, especially since 2010 (see Table 8).
This is particularly apparent when considering activity status: the stratification coefficient
of those employed rose from 17.8% in 2010 to 32.6% in 2015. However, this could be
largely attributed to a market correction, as the stratification coefficient was around
28.7% before the crisis.

Subgroup decompositionWe have analysed between- and within-subgroup inequality
and stratification separately. Now, we will identify how much each of the terms contributes
to the Gini of disposable income in Lithuania and compare this to the EU, new and old EU
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Table 8. Stratfication of subgroup incomes in Lithuania.

Grouping Subgroup 2006 2010 2015
activity status employed 28.7 (1.6) [6.2] 17.8 (1.9) [5.4] 326 (2.0) [5.2]
activity status unemployed 6.5 (4.7) [0.4] 4,0 (4.3) [1.1] —10.0 (5.8) [0.6]
activity status retired 15.6 (2.2) [2.0] 21.0 (1.9) [2.3] 11.7 (3.0) [2.0]
activity status study 0.2 (1.8) [1.1] —4.5(1.9) [1.1] 1.3 (2.3) [0.7]
activity status other 0.5 (24) [1.1] 9.1 (2.2) [1.0] —3.8(3.3) [1.0]
nr working 0 443 (3.8) [2.1] 22.7 (2.5) [3.1] 25.3 (6.6) [2.4]
nr working 1 0.9 (1.8) [3.0] —0.4 (2.1) [3.4] —0.4(2.2) [3.1]
nr working 2 313 (2.1) [4.7] 26.3 (2.6) [3.6] 34.8 (2.6) [3.3]
nr working 3 34.0 (5.7) [0.8] 33.1 (5.5) [0.7] 42.8 (3.7) [0.6]
nr working 4 274 (13.8) [0.2] 36.6 (10.4) [0.2] 46.2 (9.1) [0.2]
main income employment 35.0 (2.4) [7.5] 17.1 (24) [6.7] 337 (2.4) [6.1]
main income self-employment —3.3 (3.0) [0.6] —16.9 (5.2) [0.4] 14.8 (8.2) [0.7]
main income other 23.3 (4.3) [2.8] 20.9 (2.5) [3.9] 184 (4.7) [2.8]
occupation basic level 52 (3.1) [1.6] 11.4 (2.1) [1.5] 2.0 (3.4) [1.4]
occupation mid-level 9.0 (1.4) [5.1] 8.3 (1.7) [4.8] 2.5 (1.8) [4.1]
occupation technicians, associates 13.9 (2.8) [0.7] 11.1 (3.7) [0.7] 13.9 (2.8) [0.6]
occupation professionals 22.1 (2.7) [1.5] 22.0 (2.6) [1.9] 223(2.2) [1.9]
occupation managers 19.8 (3.4) [0.7] 14.7 (3.4) [0.7] 17.2 (4.3) [0.6]
sector agriculture —15.7 (4.3) [0.5] —10.7 (5.1) [0.4] -19.7 3.7) [0.3]
sector industry 53 (2.1)[1.1] 0.9 (2.7) [0.9] 3.7 (2.5) [0.8]
sector IT, finance, RE, admin 17.0 (6.5) [0.2] 8.6 (4.4) [0.5] 6.8 (3.9) [0.6]
sector public admin, education, health 10.2 (2.2) [1.4] 13.0 (2.5) [1.3] 9.8 (2.4) [1.1]
sector other services 3.1(1.9) [2.2] —0.8 (1.9) [1.8] 0.2 (2.1)[1.8]
age bracket under 19 —0.3 (2.1) [0.6] 0.3 (2.8) [0.6] 1.0 (3.0) [0.4]
age bracket 19-29 19 (2.2) [2.2] —2.5(2.1) [2.0] —0.6 (2.6) [1.7]
age bracket 30-64 53 (1.3) [6.4] —6.8 (1.3) [6.4] 2.7 (1.6) [5.7]
age bracket 65+ 7.9 (2.5) [1.8] 19.3 (1.9) [2.0] 7.9 (2.6) [1.9]
dependents 0 —4.1(1.7) [5.3] 3.5 (1.7) [4.9] —4.5 (2.0) [4.8]
dependents 1 7.2 (2.1) [2.9] 2.1 (2.3) [2.8] 125 (2.9) [2.1]
dependents 2 84 (2.7) [2.0] —3.1(26) [2.3] 1.2 (2.8) [2.0]
dependents 3 3.1 (7.0) [0.5] —9.6 (5.4) [0.7] —2.5(7.0) [0.5]
dependents 4 28.9 (10.5) [0.1] 5.6 (17.7) [0.2] 434 (7.1) [0.1]
dependents 5 48.1 (18.4) [0.1] 382 (25.9) [0.1] 12.0 (37.0) [0.1]
education up to secondary 6.2 (1.6) [5.8] 10.6 (1.5) [6.0] 2.7 (2.7) [4.6]
education post-secondary 8.0 (1.5) [2.4] 3.8(1.7) [2.1] 3.6(1.9) [1.9]
education tertiary education 29.6 (2.5) [2.5] 228 (2.7) [2.9] 27.7 (2.4) [3.0]
sex male 4.1 (1.0) [4.9] 0.0 (0.8) [4.9] 2.4 (1.1) [43]
sex female —3.0 (0.8) [6.0] 0.3 (0.7) [6.1] —1.8 (1.0) [5.3]

Notes: Bootstrapped standard errors are in the parenthesis. Number of observations in thousands in brackets.

states. To do this, we will use the methodology provided by Yitzhaki and Lerman (1991),
outlined in Appendix 1.

The subgroup decomposition results are presented in Table 9. The Gini coefficient is
decomposed into within, between, and stratification component for each of the nine
groupings considered before. The following conclusions can be drawn:

* The majority of inequality decomposes into within-groups rather than between-groups
in Lithuania. The largest between-contribution is observed between different house-
holds which have a different number of people working (nr working, 10 Gini points),
but even here the within-contribution is 3 times higher. This finding is not surprising,
as inequality within subgroups is often found to matter more (see Elbers et al., 2008),
suggesting that the majority of variation in income is between households of similar
observable characteristics. Income inequality within groups is also more important
for the EU. Additionally, several household characteristics seem to not contribute to

inequality significantly in Lithuania, for example, sex.
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Table 9. Decomposition of the Gini coefficient in 2015.

Grouping Decomposition EU new EU states old EU states LT

m @ 3) ) 5) 6)
activity status between 3.3(0.2) [47.5] 3.8(0.3) [18.7] 3.1(0.2) [28.8] 7.0 (0.5) [9.5]
activity status stratification —1.7 (0.1) [47.5] -1.9 (0.2) [18.7] —1.6 (0.1) [28.8] —3.5(0.3) [9.5]
activity status within 29.2 (0.3) [47.5] 29.3 (0.5) [18.7] 29.2 (0.3) [28.8] 33.4 (0.7) [9.5]
nr working between 3.5(0.2) [47.9] 3.5(03) [19.0] 3.5(0.2) [28.9] 10.1 (0.7) [9.6]
nr working stratification -1.8(0.1) [47.9] —1.7 (0.2) [19.0] —1.8(0.1) [28.9] —5.0 (0.4) [9.6]
nr working within 29.1(0.3) [47.9] 29.3 (0.5) [19.0] 29.0 (0.3) [28.9] 31.9 (0.8) [9.6]
main income between 1.1 (0.1) [47.9] 2.9 (0.3) [19.01 0.8 (0.1) [28.9] 8.4 (0.7) [9.6]
main income stratification —0.5 (0.1) [47.9] —1.4 (0.2) [19.0] —0.4 (0.1) [28.9] —4.1 (0.4) [9.6]
main income within 30.2 (0.3) [47.9] 29.6 (0.5) [19.0] 30.2 (0.3) [28.9] 32.6 (0.7) [9.6]
occupation between 4.6 (0.2) [41.1] 5.3 (0.4) [16.2] 4.5 (0.3) [24.9] 5.5(0.7) [8.6]
occupation stratification —2.4(0.1) [41.1] —2.6 (0.2) [16.2] —2.4(0.2) [24.9] —2.8 (0.4) [8.6]
occupation within 28.0 (0.3) [41.1] 27.5(0.5) [16.2] 28.0 (0.3) [24.9] 34.1 (0.7) [8.6]
sector between 1.9 (0.2) [21.2] 4.2 (0.5) [8.5] 1.5(0.2) [12.7] 1.2 (0.5) [4.5]
sector stratification -1.0 (0.1) [21.2] —2.1(0.3) [8.5] —0.7 (0.1) [12.7] —0.5 (0.3) [4.5]
sector within 27.9 (0.4) [21.2] 27.7 (0.7) [8.5] 27.8 (0.4) [12.7] 324 (0.9) [4.5]
age bracket between 0.4 (0.1) [47.9] 0.3 (0.1) [19.0] 0.4 (0.1) [28.9] 1.4 (0.2) [9.6]
age bracket stratification —0.1(0.1) [47.9] —0.1 (0.1) [19.0] —0.2 (0.1) [28.9] —0.5 (0.1) [9.6]
age bracket within 30.6 (0.3) [47.9] 30.8 (0.5) [19.0] 30.5 (0.3) [28.9] 36.1 (0.8) [9.6]
dependents between 0.8 (0.1) [47.9] 1.6 (0.3) [19.0] 0.7 (0.1) [28.9] 1.1 (0.4) [9.6]
dependents stratification —0.4 (0.1) [47.9] —0.7 (0.1) [19.0] —0.3 (0.1) [28.9] —0.4 (0.2) [9.6]
dependents within 30.4 (0.3) [47.9] 30.2 (0.5) [19.0] 30.4 (0.3) [28.9] 36.3 (0.8) [9.6]
education between 3.4(0.2) [47.2] 46 (0.3) [18.7] 3.2(0.2) [285] 5.9 (0.6) [9.5]
education stratification —1.8(0.1) [47.2] —2.3(0.2) [18.7] —1.7 (0.1) [28.5] —3.1(0.4) [9.5]
education within 29.2 (0.3) [47.2] 289 (0.5) [18.7] 29.2 (0.3) [28.5] 342 (0.7) [9.5]
sex between 0.0 (0.1) [47.9] 0.1 (0.1) [19.0] 0.0 (0.1) [28.9] 0.2 (0.1) [9.6]
sex stratification 0.0 (0.0) [47.9] 0.0 (0.0) [19.0] 0.0 (0.0) [28.9] —0.1 (0.0) [9.6]
sex within 30.8 (0.3) [47.9] 31.0 (0.5) [19.0] 30.7 (0.3) [28.9] 36.9 (0.8) [9.6]

Notes: The first figure in columns (3-6) represents the contribution to Gini coefficient of equivalised household disposable
income. Bootstrapped standard errors are provided in the parenthesis. Number of observations are shown in thousands in
brackets.

o Except for education, labour market characteristics of the household are more impor-
tant in explaining inequality than demographics. For example, the different number
of people working, the main source of income of the household, and the occupation
individually explain 5-10 Gini points. The between-contribution, when grouping
people according to activity status is 7 Gini points. This means that if all household
members were employed and would earn employment income, the Gini coefficient
would fall by 7 points and become similar to the EU Gini coefficient. This between-con-
tribution in Lithuania is about 2 times higher than the EU between-contribution, indi-
cating that employment is much more important in terms of income in Lithuania
than in the EU. Low redistribution (low taxes and transfers) in Lithuania could explain
why it is very costly to not participate in the labour market (IMF, 2016; Lazutka,
2017). Furthermore, the number of those employed within a household matter in
Lithuania. Demographic characteristics (age, number of dependents, sex) determine a
relatively lower share (0.2-1.4 of Gini).

The within, between and stratification decomposition is decomposed further to reveal
the importance of the employed to income inequality each year from 2005 to 2015.
Specifically, the within-contribution of activity status is decomposed to the within contri-
bution of the employed, unemployed, and non-participants. This decomposition, along
with the between and stratification contributions, is shown in Table 10 for Lithuania.
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Table 10. Decomposition of the first differences of the Gini coefficient of equivalised disposable
income in Lithuania in 2015.

year employed unemployed other between stratification sum

2005 —0.80 —0.30 —0.20 —0.30 0.00 —1.60
2006 —0.20 —0.50 —0.40 0.20 —0.10 -1.00
2007 0.70 0.00 0.40 —0.50 0.20 0.80
2008 0.40 0.30 0.70 —0.20 0.20 140
2009 0.20 0.70 0.00 0.00 0.00 0.90
2010 —4.10 0.60 —0.40 0.00 0.20 -3.70
20m —0.50 -0.70 —0.20 0.60 —0.40 -1.20
2012 230 —0.10 0.60 -0.10 —0.10 2.60
2013 0.40 —-0.20 0.00 0.20 0.00 0.40
2014 2.80 0.10 —0.20 0.50 —0.30 2.90
2015 —1.00 0.10 —0.30 0.40 —0.20 —1.00

Notes: The sum indicates the first differences of the Gini coefficient, while other columns show the contribution. In 2014,
the Gini rose by 2.9 Gini points and 2.8 Gini points are explained by the change in the contribution of the employed.

The rise in disposable income household inequality in Lithuania since 2011 can be primar-
ily explained by a rise in income inequality among those who are employed. This is partly
determined by the fact that a larger share of the population has become employed since
the crisis (51% in 2011 and 55% in 2015), the employed are taking a larger share of income
(from 62% to 68%) and are themselves more unequally distributed (the within-Gini rose
from 29 to 33). To a lesser extent, inequality is also rising due to greater between-subgroup
inequality and stratification, especially stratification of the employed vis-a-vis other
groups. This is because average wages rose faster than non-labour income during this
period.

4. Structure of income inequality by income factors

We estimate the structure of income inequality by decomposing household disposable
income inequality by factors. Knowing which factors contribute to income inequality
help explain why income inequality in Lithuania is high. The four components of disposa-
ble income are labour income, capital income, transfers, and taxes (including social trans-
fers). These are further broken down by more granular income factors.

We use the Lerman and Yitzhaki (1985) method to decompose the Gini coefficient. It

allows decomposing G into income factors Zf:1 ?k, where k represents labour, capital,
transfers and taxes. We further decompose ,T\k into (ﬁk/moxﬁmooﬁk. Here ﬁk is the esti-
mate of Gini correlation between household disposable income and factor k. The quantity
Re ranges between —100 and 100. The value Re = 100 refers to high positive correlation.
This means that households with a lot of factor k also have a lot of total disposable income,
while households with little factor k have small disposable income. Ifﬁk is close to —100, it
means that households with little disposable income tend to have larger factor k income.
Next, Gy represents the Gini index of factor k and is approaching 100 if inequality of k is
high. Finally, component /S\k is the share of factor k of the household disposable income,
meaning that factors which constitute a larger share of income matter more for inequality.
More details on this method are provided in Appendix 2. We provide the estimates for
Lithuania and the EU. Unfortunately, 4 countries, including Germany, did not provide all
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Table 11. Factor decomposition of the Gini coefficient in 2015 by labour, capital, transfers, taxes and
their sub-factors.

Variable EU new EU states  old EU states LT

Gini 30.86 (0.30) 30.55 (0.44) 30.88 (0.38) 36.96 (0.76)

Labour 43.91 (0.63) 42.51 (0.78) 44.25 (0.8) 53.63 (1.28)
employment 30.95 (0.52) 33.90 (0.78) 30.06 (0.65) 34.48 (1.18)
employer’s social insurance contribution 7.52 (0.17) 5.47 (0.16) 8.03 (0.20) 9.67 (0.38)
self-employment 5.27 (0.36) 3.06 (0.33) 5.97 (0.45) 9.29 (0.86)
company car 0.16 (0.02) 0.09 (0.01) 0.18 (0.03) 0.19 (0.05)
income received by people aged under 16 0.00 (0.00) —0.01 (0.01) 0.01 (0.01) 0.00 (0.00)

Capital 2.76 (0.26) 0.96 (0.13) 3.29 (0.34) 1.32 (0.29)
interests, dividends, etc. 1.63 (0.23) 0.48 (0.09) 1.96 (0.29) 1.11 (0.28)
rental income 1.13 (0.09) 0.49 (0.08) 1.32 (0.11) 0.20 (0.05)

Transfers 4.66 (0.27) 2.56 (0.30) 5.24 (0.34) —0.25 (0.30)
old-age benefits 5.07 (0.26) 3.28 (0.28) 5.62 (0.33) —0.44 (0.25)
unemployment 0.19 (0.07) 0.02 (0.03) 0.20 (0.09) 0.04 (0.06)
survivor benefits 0.28 (0.06) —0.04 (0.07) 0.37 (0.07) —0.12 (0.03)
sickness benefits 0.06 (0.01) 0.10 (0.02) 0.05 (0.02) 0.47 (0.05)
education-related allowances —0.04 (0.01) —0.01 (0.02) —0.05 (0.01) 0.00 (0.01)
family/children related allowances —0.37 (0.04) —0.18 (0.07) —0.43 (0.05) 0.41 (0.15)
disability benefits —0.11 (0.03) —0.26 (0.07) —0.06 (0.04) 0.03 (0.11)
social exclusion —0.28 (0.02) —0.18 (0.02) —0.32 (0.03) —0.41 (0.05)
housing allowances —0.23 (0.02) —0.05 (0.01) —0.3 (0.02) —0.03 (0.00)
regular inter-household cash transfers received 0.00 (0.06) 0.02 (0.04) —0.01 (0.08) —0.12 (0.05)
regular inter-household cash transfers paid —0.14 (0.03) —0.20 (0.08) —0.12 (0.02) —0.09 (0.04)
individual private pension 0.24 (0.04) 0.06 (0.01) 0.29 (0.05) 0.02 (0.01)

Taxes —2046 (0.31) —1549(0.32) —21.89(0.39) —17.74 (0.67)
tax on income and social insurance contributions  —12.79 (0.20) —9.98 (0.25)  —13.69 (0.24) —8.03 (0.30)
employer’s social insurance contribution —7.52 (0.17) —5.47 (0.16) —8.03 (0.20) —9.67 (0.38)
regular taxes on wealth —0.15 (0.01) —0.04 (0.01) —0.17 (0.02) —0.04 (0.01)

Note: Bootstraped standard errors are provided in the parentheses.

the necessary income factors, meaning that the data sample for the EU differs from the
previous analysis.

Table 11 reveals the results for the decomposition of disposable income into T for
Lithuania and the EU by factors and the further decomposition into RkaSk is available
in Table 12.

o Labour income contributes most to income inequality in Lithuania. It contributes 53.63
Gini points to total inequality. Labour income contributes most to income inequality on
the EU level as well, yet about 9.72 Gini points less than in Lithuania. The labour com-
ponent is especially large as it includes an employer’s social insurance contributions.
Capital contributes only 1.32 and transfers and taxes reduce income inequality by
0.25 and 17.74 points respectively.

o All labour sub-factors contributions are larger in Lithuania than in new and old EU
states. The largest sub-factor contribution is employee income in Lithuania (34.48
Gini points). The contribution is about 0.58 Gini points higher than in the new
EU states and 4.42 higher than in the old EU states. Self-employed contribute
less to inequality in Lithuania (9.29 Gini points). However, this is by 6.23 Gini
points more than in new EU states and by 3.32 Gini points more than in the
old EU states.

e Labour income has a greater contribution in Lithuania than in the EU largely because
this income is more correlated with disposable income in Lithuania. In other words,
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Table 12. Factor decomposition of the of Gini of disposable income in 2015.

Variable Contribution EU new EU states old EU states LT
Labour T 43.91 (0.63) 42.51(0.78) 44.25 (0.8) 53.63 (1.28)
Labour R 75.55 (0.59) 79.58 (0.63) 74.38 (0.75) 90.61 (0.48)
Labour G 52.7 (0.35) 49.26 (0.53) 53.66 (0.43) 52.22 (0.91)
Labour S 110.28 (0.67) 108.47 (0.74) 110.87 (0.86) 113.35 (1.13)
employee T 30.95 (0.52) 339 (0.78) 30.06 (0.65) 3448 (1.18)
employee R 70.43 (0.66) 75.68 (0.8) 68.87 (0.84) 81.44 (1.13)
employee G 56.49 (0.37) 53.9 (0.59) 57.37 (0.46) 55.16 (0.93)
employee N 77.8 (0.6) 83.12 (0.82) 76.07 (0.73) 76.77 (1.24)
self-employment T 5.27 (0.36) 3.06 (0.33) 5.97 (0.45) 9.29 (0.86)
self-employment R 44.65 (1.84) 30.06 (2.51) 48.5 (2.14) 70.11 (2.44)
self-employment G 92.06 (0.41) 89.43 (0.39) 9273 (0.51) 91.13 (0.58)
self-employment S 12.82 (0.43) 11.39 (0.46) 13.28 (0.54) 14.53 (1.01)
Capital T 2.76 (0.26) 0.96 (0.13) 3.29 (0.34) 1.32(0.29)
Capital R 67.94 (2.14) 68.24 (3.15) 67.87 (2.33) 76.41 (5.08)
Capital G 92.89 (0.33) 98.06 (0.14) 90.92 (0.44) 98.13 (0.29)
Capital N 4.37 (0.28) 1.44 (0.13) 5.32 (0.36) 1.75 (0.31)
Transfer T 4.66 (0.27) 2.56 (0.3) 5.24 (0.34) —0.25 (0.3)
Transfer R 21.22 (1.07) 13.35 (1.45) 22.98 (1.28) —1.84 (2.23)
Transfer G 66.88 (0.35) 64.69 (0.74) 67.27 (0.41) 57.26 (0.86)
Transfer N 32.84 (0.4) 29.65 (0.52) 33.87 (0.5) 23.47 (0.66)
Tax T —20.46 (0.31) —15.49 (0.32) —21.89 (0.39) —17.74 (0.67)
Tax R 80.78 (0.47) 78.28 (0.65) 81.43 (0.56) 81.03 (1.14)
Tax G 5335 (0.37) 50.02 (0.56) 53.7 (0.45) 56.75 (0.94)
Tax S —47.49 (0.35) —39.56 (0.3) —50.07 (0.42) —38.57 (0.71)

Notes: G is decomposed into income factors 22:1 Tk, where k represents labour, capital, transfers and taxes. We further

decompose Ty into (R/100)(Gx/100)S. Here Ry is the Gini correlation between household disposable income and factor
k that ranges between —100 and 100. The component G, represents the Gini index of factor k and S is the share of factor
k of the household disposable income. Bootstrapped standard errors are provided in the parentheses.

those who get a lot of labour income tend to be the richest households in terms of dis-
posable income also. This is seen from R, the value of which is equal to 90.61 in Lithua-
nia, while it is under 79.58 in new EU states and 74.38 in old EU states. This is especially
true for the self—employed:’ﬁis equal to 70.11 and this is 25.46 points more compared to
the EU. High R means that self-employment income is especially important for self-
employed households. This may give rise to concern, as such income  is generally less
stable than employment income. In contrast, for the labour income, G in Lithuania is
similar to G observed in other EU countries while S is only slightly larger.

Taxes (and social contributions) negatively contribute to income inequality in Lithuania.
Specifically, taxes reduce income inequality by 17.74 Gini points. This reduction is a
couple of percentage points less than the EU and the old EU states in particular. The
biggest difference is a lower S, which means that taxes constitute a smaller share of dis-
posable income in Lithuanian than in the EU.

Transfers seem to not contribute to income inequality in Lithuania. Specifically, transfers
contribute —0.25 Gini points. At first this may seem surprising, as transfers are known to
be of much greater effect in reducing income inequality (see, e.g. Joumard et al., 2013).
However, it would be more correct to say that transfers do not contribute to inequality —
i.e. they are not a part of the structure of inequality, instead of saying that transfers do
not affect inequality. On the contrary, transfers can have a large effect. Upon closer
inspection, we see the low contribution is due to a low R which equals —1.84 for Lithua-
nia. Upon multiplying R by Gand S, the inequality contribution is close to zero. There-
fore, the larger the?going to transfers, the lower the inequality. Since transfers do not
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contribute to inequality and taxes reduce inequality, their relative effect on inequality is
not comparable using this method. This leads us to Section 5 which discusses their rela-
tive effects.

5. Marginal and redistribute effect of taxes and transfers on income
inequality in Lithuania

In this section, we answer how much do transfers and taxes affect income inequality. We do
so first by calculating the marginal effects: how does inequality respond to a percent change
in an increase in taxes or transfers. Second, we estimate the redistributive effect of taxes and
public transfers. Specifically, we analyse two ways in which taxes and public transfers can
affect income inequality: by increasing their progressivity and their rate.

We use the Lerman and Yitzhaki (1985) decomposition to shed light on the marginal
contribution of each income factor to the Gini coefficient. We calculate the amount by
which the Gini changes if we raise the factor contribution by a small value e, and hold
other income factors constant. This is approximately equal to evaluating how many Gini
points will the Gini coefficient change if we increase an income factor by 1%. The
formula (A6) in Appendix 2 quantifies the effects. If all income factors are raised by the
same e, = e, the Gini would not change, as summarized in the first row of Table 13.

Table 13 shows the marginal contributions to the Gini for Lithuania and the EU. Several
conclusions can be drawn on taxes and transfers as well as labour and capital income.

o Transfers and taxes reduce income inequality. Raising transfers by 1% reduces inequal-
ity by 0.0892 Gini points while raising taxes (including social contributions) reduces
income inequality by 0.0348 Gini points. Additionally, raising transfers has a larger
effect in Lithuania than in the EU. Increasing old-age transfers alone would reduce
inequality by 0.0544 Gini points — three times more than in the EU. Other transfers
have a much smaller impact individually. Taxes, however, have less effect in Lithuania
than in the EU, especially the old EU states. Specifically, a 1% rise in income taxes and
social contributions paid by the household reduces inequality by 0.0348 Gini points —
about half of the impact in the old EU states, which is 0.0643. However, the tax situation
in Lithuania is very similar to that of new EU states.

« Raising labour income would result in higher inequality in Lithuania and the effect is
stronger for Lithuania than for the EU. A 1% increase in labour income means a
0.1147 rise in income inequality in Lithuania. This is almost 0.02 Gini points more
than in the EU. The reason why inequality would rise more in Lithuania than in the
EU is self-employment income. A 1% rise in self-employed income raises income
inequality by 0.0391 Gini points in Lithuania as compared to 0.0131 Gini points in
the EU. Raising employment income would raise income inequality by similar
amounts in both economies.

The reasons why raising old-age benefits reduces inequality in Lithuania more than in
the EU are most likely related to the design of the pension systems in Lithuania and the EU.
First, the social expenditure on pensions in Lithuania is lower than in the EU (Lis, 2018).
Because of this, the retired have lower incomes as compared to the rest of the population
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Table 13. Marginal decomposition of the Gini coefficient in 2015 by labour, capital, transfers, taxes and
their sub-factors.

Variable EU new EU states old EU states LT

Gini 0.0000 (0.0000)  0.0000 (0.0000)  0.0000 (0.0000) 0.0000 (0.0000)

Labour 0.0987 (0.0038)  0.0938 (0.0038)  0.1001 (0.0049)  0.1174 (0.0062)
employment 0.0694 (0.0035)  0.0851 (0.0042)  0.0657 (0.0043)  0.0611 (0.0072)
employer’s social insurance contribution 0.0155 (0.0011)  0.0126 (0.0011)  0.0149 (0.0013)  0.0161 (0.0023)
self-employment 0.0131 (0.0025) —0.0042 0.0187 (0.0032)  0.0391 (0.005)

(0.0026)
company car 0.0008 (0.0001)  0.0005 (0.0001)  0.0008 (0.0002) ~ 0.001 (0.0003)
income received by people aged under 16 —0.0001 —0.0002 —0.0001 0.0000 (0.0000)
(0.0000) (0.0001) (0.0001)

Capital 0.0141 (0.0017)  0.0052 (0.0009) 0.0164 (0.0022)  0.0067 (0.0018)
interests, dividends, etc. 0.0087 (0.0015)  0.0028 (0.0006) 0.0102 (0.0019)  0.0063 (0.0018)
rental income 0.0054 (0.0006)  0.0024 (0.0006)  0.0062 (0.0007)  0.0004 (0.0003)

Transfers —0.0547 —0.0650 —0.0522 —0.0892

(0.0022) (0.0025) (0.0028) (0.0029)
old-age benefits —0.0164 (0.002) —0.0311 —0.0118 —0.0544
(0.0022) (0.0026) (0.0023)
unemployment —0.0053 —0.0020 —0.0069 —0.0031
(0.0006) (0.0003) (0.0008) (0.0005)
survivor benefits —0.0031 —0.0053 —0.0025 —0.0041
(0.0005) (0.0006) (0.0006) (0.0004)
sickness benefits —0.0003 —0.0001 —0.0004 —0.0007
(0.0001) (0.0001) (0.0001) (0.0003)
education-related allowances —0.0012 —0.0006 —0.0014 —0.0003
(0.0001) (0.0002) (0.0002) (0.0001)
family/children related allowances —0.0114 —0.0104 —0.0116 —0.0054
(0.0005) (0.0008) (0.0006) (0.0011)
disability benefits —0.0072 —0.0101 —0.0062 —0.0112
(0.0004) (0.0009) (0.0004) (0.0014)
social exclusion —0.0047 —0.0029 —0.0053 —0.0066
(0.0003) (0.0003) (0.0004) (0.0008)
housing allowances —0.0042 —0.0008 —0.0054 —0.0004
(0.0002) (0.0001) (0.0003) (0.0001)
regular inter-household cash transfers —0.0030 —0.0029 —0.0030 —0.0037
received (0.0004) (0.0004) (0.0006) (0.0008)
regular inter-household cash transfers paid ~ 0.0010 (0.0003)  0.0007 (0.0008)  0.0011 (0.0003)  0.0007 (0.0004)
individual private pension 0.001 (0.0003)  0.0003 (0.0001)  0.0012 (0.0003)  0.0001 (0.0001)
Taxes —0.0581 —0.0340 —0.0643 —0.0348
(0.0017) (0.0018) (0.0021) (0.0039)
tax on income and social insurance —0.0440 —0.0224 —0.0511 —0.0189
contributions (0.0011) (0.0015) (0.0014) (0.0017)
employer’s social insurance contribution —0.0155 —0.0126 —0.0149 —0.0161
(0.0011) (0.0011) (0.0013) (0.0023)
regular taxes on wealth 0.0014 (0.0001) ~ 0.0009 (0.0001)  0.0017 (0.0002)  0.0002 (0.0001)

Note: Bootstraped standard errors are provided in the parentheses.

and this difference is larger than for the EU (see Table 3). This means that any transfers to
this group will on average reduce inequality more in Lithuania. Second, the old-age
benefits that are handed out in Lithuania depend on previous contributions but are not
very elastic to it. This means that the old-age benefits are relatively equally distributed
amongst the retired and perhaps more so than in other countries. As a consequence,
the retired are relatively more equal amongst themselves (see Table 5) as compared to
inequality within other activity status groups. Therefore, increasing the income share of
the pensioners, the most equal subgroup in society, will reduce overall income inequality
also. However, whether the pensions in other EU countries are more or less elastic to pre-
vious contributions than Lithuania remains to be tested.
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Similarly, the reasons why raising tax income would reduce income inequality in Lithua-
nia less than in the EU is likely related to the design of the respective tax and social con-
tribution systems. Lithuania’s social contribution constitutes over 3/4 labour taxes. But
they are not progressive. The social contribution rates are flat without a ceiling and are
therefore not redistributive among those who pay the contributions. Income tax constitu-
tes just a quarter of labour taxes and, apart from a non-taxable minimum, has been non-
progressive in 2005-2015 either. This means that while raising taxes will bring those with
labour income closer to those without labour income, it will not reduce income inequality
amongst those who have labour income.

The reason why raising labour income results in more inequality in Lithuania than in the
EU may also be related to the tax system and tax evasion. In Lithuania, the self-employed
benefited from a lower taxable base. Additionally, the self-employed seem to evade taxes
more often than employed in Lithuania (Cerniauskas & Jousten, 2020). As a result, there is
very little redistribution for the self-employed taking place in Lithuania. Given that self-
employment income is effectively not taxed, it correlates so well with disposable
income and the Gini correlation coefficient R was so high in Table 12.

Next, we estimate the redistributive effect of taxes and public transfers for the total
population and self-employed separately. We follow Joumard et al. (2013), which is
based on Kakwani (1977). This method also lets us decompose the redistribution effect
into the progressivity and average rate of taxes or public transfers in Lithuania and
compare these figures with the ones in the EU.

For i denoting taxes or transfers, the redistributive effect is decomposed as follows
(Joumard et al., 2013):

r
redistribution; = ﬁprogressivity;, (2)

takes the values from —100 to 100, where —100 indicates regressive i and 100 indicates
progressive .

Specifically, we apply the following calculations to get the average rate r; and the pro-
gressivity index. To compute ry4, we divide the total taxes paid by the disposable income
of the population and multiply by 100. To compute rygnsfers, We divide the public transfers
received by the market income after transfers of the population and multiply by 100. To
compute progressivity;s,, We subtract the concentration coefficient of market income
after public transfers from the concentration coefficient of taxes. To compute the
progressivityyansters, We subtract the concentration coefficient of public transfers from the
concentration coefficient of market income. The concentration coefficient is familiar to
the Gini index. Like the Gini index, it is computed using (A1), where y represents the vari-
ables tax or transfers. However, tax, transfers, and survey weights are sorted according to
market income. It is also possible to sort by disposable income. In that case, the progres-
sivity measures would be much smaller. However, we prefer sorting by market income,
because we see the Lithuanian and EU system as transferring to and taxing from house-
holds primarily based on their market incomes.

The redistributive effects of taxes with social security contributions are similar to the
redistributive effects of public transfers for Lithuania. The effects on the Gini of market
income, as well as the components of the effects, are available in Table 14 for Lithuania
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and the EU in 2015. Both taxes and public transfers have a very similar effect on redistri-
buting incomes. Interestingly, taxes excluding employer’s social insurance contributions
contribute much less to income redistribution in Lithuania and the EU. Since other
studies typically disregard employer’s social contributions, it could explain why they
find taxes to be playing a small role in redistribution (see, e.g. Causa & Hermansen,
2017; OECD, 2011).

Taxes have a high redistributive effect because of the average tax rate, while public trans-
fers have a high effect because of their progressiveness in Lithuania. The average tax rate
constitutes 38.6% of disposable income which is more than double the public transfer
rates (16.7% of market income after transfers). However, taxes are much less progressive
(31.4%) as compared to public transfers (78.7%). This means that raising tax progressivity
will have a higher impact on reducing income inequality than raising public transfer pro-
gressivity, while raising the average public transfer rate will have a higher effect on
income inequality than raising the average tax rate in Lithuania and, similarly, in the EU.

The redistributive effects of public transfers and taxes are much lower in Lithuania than
in the EU. The redistributive impact of taxes in Lithuania is almost two times smaller than in
the EU, while public transfers are about 50% smaller. All the subcomponents are smaller.
Tax progressivity and the average rate of public transfers in particular are lower in Lithua-
nia as compared to the EU.

The tax system is much less distributive amongst the self-employed in Lithuania. The
redistributive effect of taxes is negative in Lithuania as shown in Table 15. This means
that the poorer households pay a larger share of their disposable income in taxes than
the richer households. This is in line with previous findings (Cerniauskas & Jousten,
2020). We additionally see that this is very different when compared to the EU, wherein
taxes do have a positive redistributive effect. Additionally, the average tax rate of the
self-employed for Lithuania is less than a third of the EU and almost a quarter of the tax
rates of the old EU states. Therefore, negative tax progressivity can explain why the self-
employed contribute more to inequality in Lithuania than in other EU states.

The results suggest that raising tax progressivity and the average rate of public transfers
should reduce income inequality most. We run a simulation (for the full population) to

Table 14. Progressivity index for market incomes in 2015.

EU new EU states old EU states LT
Redistributive effect of public transfers 19.8 185 20.2 132
Redistributive effect of taxes 239 16.3 26.8 121
Redistributive effect of taxes without ESC* 89 71 9.6 38
Average tax rate 478 41.2 50.1 386
Average public transfer rate 219 213 22.1 16.7
Tax progressivity index 50.0 39.6 535 314
Public transfers progressivity index 90.6 86.9 91.7 787

Notes: The redistributive effects of public transfers and taxes are calculated by multiplying their progressivity index with the
average rates as in (2). To compute the average tax rate, we divide the taxes paid by the disposable income of the popu-
lation. To compute the average public transfer rate we divide the public transfers received by the market income after
public transfers of the population. To compute the progressivity of taxes, we subtract the concentration coefficient of
market income after public transfers from the concentration coefficient of taxes. To compute the progressivity of
public transfers, we subtract the concentration coefficient of public transfers from the concentration coefficient of
market income. Tax progressivity is measured using the Kakwani index, where 100 is a very progressive Tax system
and —100 is a very regressive tax system. The same is applied to transfers.
2ESC - employer’s social insurance contributions.
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Table 15. Progressivity index for market incomes in 2015 for self-employed.

EU new EU states old EU states LT
Redistributive effect of transfers 13 1.9 1.1 20
Redistributive effect of taxes 49 17 5.6 -13
Redistributive effect of taxes without ESC® 75 4.0 8.1 —-0.5
Tax progressivity index 124 6.4 12.8 -113
Transfers progressivity index 19.1 20.5 171 258
Average tax rate 39.0 26.1 439 1.1
Average transfer rate 7.0 9.2 6.2 7.8

Notes: The redistributive effects of public transfers and taxes are calculated by multiplying their progressivity index with the
average rates as in (2). To compute the average tax rate, we divide the taxes paid by the disposable income of the popu-
lation. To compute the average public transfer rate we divide the public transfers received by the market income after
public transfers of the population. To compute the progressivity of taxes, we subtract the concentration coefficient of
market income after public transfers from the concentration coefficient of taxes. To compute the progressivity of
public transfers, we subtract the concentration coefficient of public transfers from the concentration coefficient of
market income. Tax progressivity is measured using the Kakwani index, where 100 is a very progressive Tax system
and —100 is a very regressive tax system. The same is applied to transfers.

2ESC - employer’s social insurance contributions.

observe this. We simulate the effect of increasing the average rate and changing the pro-
gressivity of taxes and public transfers on Lithuania using EU-SILC data. The effect of chan-
ging the progressivity or average rate of tax and public transfers on the Gini of Lithuania is
illustrated in Figure 2. We simulate the average rate of taxes by increasing the taxes for all
those who are currently paying taxes. We do a similar simulation for public transfers. We
increase taxes and transfers by up to 5 percentage points of market income after public
transfers. We increase the progressivity of taxes by increasing taxes by up to 5 percentage
points for the top quintile of households that are sorted by market incomes and redistri-
buting this gain to all other quintiles. The redistribution is also progressive. For example, if
we were to increase taxes on the top quintile by 10%, then the 4th quintile will get to pay
about 10% fewer taxes, the third will pay 20% less, the second 30% less and the first will

Effect on the Gini in 2015
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Figure 2. Simulating the effect of changes in progressivity and average rate of tax and public transfers
on the Gini coefficient of equivalised disposable income in Lithuania.
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pay 40% less. A scalar is added so that the reduction in taxes for the four bottom quintiles
equals the increase in taxes for the top quantile. We increase the progressivity of public
transfers by increasing transfers received by up to 5 percentage points for the bottom
quintile of households that are sorted by market incomes and redistributing the cost to
all other quintiles in a similar manner as for taxes. The simulations confirm that increasing
the average rate of public transfers has a much higher effect on the Gini than raising taxes
by the same amount. Increasing tax progressivity has a larger effect than increasing public
transfer progressivity.

6. Conclusions

We have tackled three questions and each of them is elaborated in this study. We have
also suggested possible improvements for future studies.

First, we have run three statistical tests and found that equivalised income inequality in
Lithuania is in all cases one of the highest in the EU. Specifically, we have tested for accu-
racy of estimates by estimating their standard errors, the inequality measure used as well
as different equivalence scales. In all cases, equivalised income inequality in Lithuania is
found to be one of the highest across the EU.

Second, we have investigated why equivalised income inequality in Lithuania is higher
compared to the EU by using univariate decomposition techniques. We have found large
inequalities between and within many groups of households in the country. In all cases,
the within-group inequality contributes more to equivalised income inequality in Lithua-
nia and the EU. It means that this inequality is higher within households of similar obser-
vable characteristics rather than between households of different characteristics.
Inequalities within the unemployed and those working in the agricultural sector are
especially prominent. Nevertheless, between-contributions are also significant for Lithua-
nia, suggesting where policy can look into deeper. The largest between-group inequalities
lie between the employed and the rest of the population. Moreover, this type of inequality
has been rising over time. As the factor decomposition shows, the large between-group
inequality contribution can be explained by unequal distribution of labour income,
especially - self-employment income.

Third, we analysed the extent to which equivalised income inequalities stemming
from the market income are offset by taxes and transfers. Specifically, we analysed
the marginal and redistributive effects of Lithuania’s taxes and transfers and compared
this to the EU. The marginal decomposition of the Gini coefficient of equivalised dispo-
sable income by factors confirms that an increase in tax and transfer income reduces
equivalised income inequality while an increase in labour income increases it. The
way that the tax and transfer system is currently designed, the average marginal con-
tribution is more than twice higher for transfers compared to taxes, and that among the
transfers the role of the old-age pensions is the highest. Similarly, the analysis of the
redistributive effect of the taxes and public transfer income also showed that these
two income sources reduce income inequality. However, the redistributive impact of
taxes in Lithuania is almost two times smaller than in the EU, while public transfers
are about 50% smaller. The redistributive effect of taxes for the self-employed is nega-
tive in Lithuania and therefore reinforces income inequality, while taxes reduce
inequality amongst the self-employed in the EU. This means that the current tax
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system and tax evasion/avoidance of higher-income households are likely to be
responsible for a larger self-employment income contribution to inequality in Lithuania
as opposed to EU.

We also decomposed the redistributive effect into the progressivity and the average
rate of tax and public transfers effect. We find that the tax progressivity and the
average rate of public transfers in particular are lower in Lithuania as compared to the
EU. The results suggest that raising tax progressivity and the average rate of public trans-
fers would reduce equivalised income inequality most.

The estimates of equivalised income inequality may have several drawbacks. First, there
is a large shadow economy in Lithuania, with some estimates exceeding 25% of GDP in
2013 and 2015 (see Schneider, 2013; Zukauskas, 2016). Even though survey respondents
are informed that their data will not be used for tax purposes, some of them may still
be unwilling to disclose information on their true income received. It remains unclear
how this affects equivalised income inequality because it depends on the income distri-
bution within the shadow economy together with the income distribution of the observed
economy. Additionally, this estimate may cause problems when comparing households
across countries, since the size of the shadow economy is particularly large in Lithuania.
Second, as has been already pointed out various times, EU-SILC undersamples the
income of rich individuals in all countries (especially capital income (Navické & Lazutka,
2018)) - something that the survey weights do not correct for. Including the rich will
result in higher measures of equivalised income inequality in Lithuania. However, equiva-
lised income inequality will rise in other EU countries as well. Therefore, the relative pos-
ition of Lithuania vis-a-vis other countries may not change so much. Nevertheless, the
alternative Household Finance and Consumption Survey (HFCN, 2019) could partly
correct for both of these shortcomings, as it has data on consumption, which can be
used to estimate the shadow economy and oversample the wealthy households for
Lithuania along with many other EU countries. Furthermore, greater access to administra-
tive data would be yet another path to take.

Future studies can also consider using an alternative methodology, for example, by
using multivariate techniques to decompose equivalised income inequality. This was
not the focus of the current study because the results of a multivariate decomposition
depend on all variables by which the Gini is decomposed, and there is no consensus on
which should be included. Furthermore, variables available to some countries are less
available in others in the EU-SILC. Nevertheless, our additional check using a multivariate
decomposition technique as in Social Situation Monitor (2017) does not contradict the
results. Additionally, one may look into income inequality between individuals instead
of households.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Notes on contributors

Nerijus Cerniauskas, Phd student of Economics at Vilnius University working on income inequality in
Lithuania.



BALTIC JOURNAL OF ECONOMICS (&) 165

Dr. Andrius Ciginas, Researcher on statistics and probability at Vilnius University.

ORCID

Nerijus Cerniauskas © http://orcid.org/0000-0003-4001-3677
Andrius Ciginas © http://orcid.org/0000-0001-8509-5034

References

Aghion, P., Caroli, E., & Garcia-Penalosa, C. (1999). Inequality and economic growth: The perspective
of the new growth theories. Journal of Economic Literature, 37(4), 1615-1660. https://doi.org/10.
1257/jel.37.4.1615

Atkinson, A. B. (1970). On the measurement of inequality. Journal of Economic Theory, 2(3), 244-263.
https://doi.org/10.1016/0022-0531(70)90039-6

Atkinson, A. B., & Piketty, T. (2010). Top incomes: A global perspective. Oxford University Press.

Berger, Y. G. (2008). A note on the asymptotic equivalence of Jackknife and linearization variance esti-
mation for the Gini coefficient. Journal of official statistics. 24(4). https://www.researchgate.net/
publication/277826713_A_Note_on_the_Asymptotic_Equivalence_of_Jackknife_and_
Linearization_Variance_Estimation_for_the_Gini_Coefficient

Buhmann, B., Rainwater, L., Schmaus, G., & Smeeding, T. M. (1988). Equivalence scales, well-being,
inequality, and poverty: Sensitivity estimates across ten countries using the Luxembourg
income study (LIS) database. Review of Income and Wealth, 34(2), 115-142. https://doi.org/10.
1111/roiw.1988.34.issue-2

Causa, O., & Hermansen, M. (2017). Income redistribution through taxes and transfers across OECD
countries  (No. 1453). https://doi.org/10.1787/bc7569¢6-en.  https://www.oecd-ilibrary.org/
content/paper/bc7569c6-en

Cerniauskas, N., & Jousten, A. (2020, February). Statutory, effective and optimal net tax schedules in
Lithuania (Bank of Lithuania Working Paper Series 72). Bank of Lithuania. https://ideas.repec.
org/p/lie/wpaper/72.html

Cerniauskas, N., Sologon, D. M., O'Donoghue, C., & Tarasonis, L. (2020, January). Changes in income
inequality in Lithuania: The role of policy, labour market structure, returns and demographics
(Bank of Lithuania Working Paper Series 71). Bank of Lithuania. https://ideas.repec.org/p/lie/
wpaper/71.html

Chiappori, P-A., & Meghir, C. (2015). Intrahousehold Inequality. In A.B Atkinson & F Bourguignon
(Eds.), Handbook of Income Distribution (Vol. 2, pp. 1369-1418). Elsevier.

Cingano, F. (2014). Trends in income inequality and its impact on economic growth (No. 163). https://
EconPapers.repec.org/RePEc:oec:elsaab:163-en

Cowell, F. A. (2000). Measurement of inequality. Handbook of Income Distribution, 1, 87-166. https://
doi.org/10.1016/51574-0056(00)80005-6

Cowell, F. (2011). Measuring inequality. Oxford University Press.

Das, T., & Parikh, A. (1982). Decomposition of inequality measures and a comparative analysis.
Empirical Economics, 7(1), 23-48. https://doi.org/10.1007/BF02506823

Elbers, C., Lanjouw, P., Mistiaen, J. A,, & Ozler, B. (2008). Reinterpreting between-group inequality. The
Journal of Economic Inequality, 6(3), 231-245. https://doi.org/10.1007/510888-007-9064-x

Eurostat. (2018a). EU statistics on income and living conditions (EU-SILC) methodology -- Distribution of
income. https://ec.europa.eu/eurostat/statistics-explained/index.php?title=EU_statistics_on_
income_and_living_conditions_(EU-SILC)_methodology_-_distribution_of_income

Eurostat. (2018b). EU statistics on income and living conditions (EU-SILC) methodology — Concepts and
contents. https://ec.europa.eu/eurostat/statistics-explained/index.php?title=EU_statistics_on_
income_and_living_conditions_(EU-SILC)_methodology_%E2%80%93_concepts_and_contents#
Adjusted_cross_sectional_weight_.28RB050a.29

Eurostat. (2018c). European union statistics on income and living conditions (EU-SILC). https://ec.
europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-living-conditions



166 (&) N.CERNIAUSKAS AND A. CIGINAS

Eurostat. (2020). Gini coefficient of equivalised disposable income — EU-SILC survey. https://ec.europa.
eu/eurostat/data/database

Garner, T. I, & Terrell, K. (1998). A gini decomposition analysis of inequality in the Czech and Slovak
Republics during the transition. The Economics of Transition, 6(1), 23-46. https://doi.org/10.1111/
ecot.1998.6.issue-1

Goedemé, T. (2013). How much confidence can we have in EU-SILC? Complex sample designs and
the standard error of the Europe 2020 poverty indicators. Social Indicators Research, 110(1), 89—
110. https://doi.org/10.1007/511205-011-9918-2

Grigoli, F., & Robles, A. (2017). Inequality overhang. International Monetary Fund.

HFCN. (2019). Household finance and consumption network (HFCN). ECB. https://www.ecb.europa.eu/
pub/economic-research/research-networks/html/researcher_hfcn.en.html

IMF. (2016). Republic of Lithuania, selected issues (IMF Country Report No. 16/126).

Jenkins, S. (2017). The measurement of income inequality (pp. 17-52). Routledge.

Joumard, I, Pisu, M., & Bloch, D. (2013). Tackling income inequality: the role of taxes and transfers.
OECD Journal: Economic Studies, 2012(1), 37-70. https://doi.org/10.1787/eco_studies-2012-
5k95xd61651t

Kakwani, N. C. (1977). Measurement of tax progressivity: An international comparison. The Economic
Journal, 87(345), 71-80. https://doi.org/10.2307/2231833

Lazutka, R. (2017). Pervedimy, Valstybés Teikiamy Prekiuy ir Paslaugy Vaidmuo. In Pajamy Nelygybé
Lietuvoje, October 5th, Lietuvos Nacionaliné Martyno Mazvydo Biblioteka. Bank of Lithuania.
https://www.lb.It/uploads/documents/files/Lazutka.pdf

Lerman, R. ., & Yitzhaki, S. (1985). Income inequality effects by income source: A new approach and
applications to the United States. The Review of Economics and Statistics, 67(1), 151-156. https://
doi.org/10.2307/1928447

Lis, M. (2018, September). Lithuania’s pension system in the international persective (Technical report).

Navické, J., & Lazutka, R. (2018). Distributional implications of the economic development in the
baltics: Reconciling micro and macro perspectives. Social Indicators Research, 138(1), 187-206.
https://doi.org/10.1007/s11205-017-1645-x

OECD. (2011). Divided we stand. https://doi.org/10.1787/9789264119536-en. https://www.oecd-
ilibrary.org/content/publication/9789264119536-en

OECD. (2015a). All on board. https://doi.org/10.1787/9789264218512-en. https://www.oecd-ilibrary.
org/content/publication/9789264218512-en

OECD. (2015b). In it together: Why less inequality benefits all. https://doi.org/10.1787/9789264235120-
en. https://www.oecd-ilibrary.org/content/publication/9789264235120-en

Ostry, J. D., & Berg, A. (2011). Inequality and unsustainable growth: Two sides of the same coin?
https://www.imf.org/en/Publications/Staff-Discussion-Notes/Issues/2016/12/31/Inequalityand-
Unsustainable-Growth-Two-Sides-of-the-Same-Coin-24686

Ostry, J. D, Berg, A, & Tsangarides, C. G. (2014). Redistribution, inequality, and growth. International
Monetary Fund.

Pahl, J. (1995). His money, her money: Recent research on financial organisation in marriage. Journal
of Economic Psychology, 16(3), 361-376. https://doi.org/10.1016/0167-4870(95)00015-G

Plat, D. (2012). IC2: Inequality and concentration indices and curves (R package version 1.0-1). https://
cran.r-project.org/web/packages/IC2/index.html

Rao, J. N. K, Wu, C. F. J,, & Yue, K. (1992). Some recent work on resampling methods for complex
surveys. Survey Methodology, 18(2), 209-217. https://doi.org/10.1007/978-3-0348-8930-8_11

Schneider, F. (2013). Size and development of the shadow economy of 31 european and 5 other OECD
countries from 2003 to 2013: A further decline. http://politeia.org.ro/wp-content/uploads/2013/05/
ShadEcEurope31_Jan2013.pdf

Shorrocks, A. F. (1982). Inequality decomposition by factor components. Econometrica: Journal of the
Econometric Society, 50(1), 193-211. https://doi.org/10.2307/1912537

Social Situation Monitor. (2017). Research findings — Social situation monitor - Measurement and meth-
odology. https://ec.europa.eu/social/home jsp?langld=en

SODRA. (2020). Contribution rates for employees. SODRA. https://www.sodra.lt/en/benefits/
contributionrates/contribution-rates-for-employees



BALTIC JOURNAL OF ECONOMICS (&)

Vogler, C., & Pahl, J. (1994). Money, power and inequality within marriage. The Sociological Review, 42
(2), 263-288. https://doi.org/10.1111/j.1467-954X.1994.tb00090.x

Yitzhaki, S. (1983). On an extension of the Gini inequality index. International Economic Review, 24(3),
617-628. https://doi.org/10.2307/2648789

Yitzhaki, S., & Lerman, R. I. (1991). Income stratification and income inequality. Review of Income and
Wealth, 37(3), 313-329. https://doi.org/10.1111/roiw.1991.37.issue-3

Zardo, T. L, & Goedemé, T. (2016). Notes on updating the EU-SILC UDB sample design variables,
2012-2014.

Zukauskas, V. (2016). Lietuvos Seséliné Ekonomika, Lietuvos laisvosios rinkos institutas, Vilnius.

Appendices
U ={1, ..., N}is the set representing elements of the finite survey population, and yy, ..., yy are
values of the variable of interest (income) in U. The subset s ={i;, ..., ip} of U is the sample,

while w; and i € s are the corresponding survey weights. We use the estimator

( ZWVyVF(Y/ ——ZWry:ZWrF(y/ > (A”

i€s i€s i€s

of the Gini coefficient (1), constructed in line with Berger (2008), where f(y,-) are values of the esti-
mated distribution function

Fiy) = AZw/ j<yt with N=Y"w, (A2)
/ES JES
and
= AZ Wy,
/Es

Here [{ - } stands for the indicator function. Estimators of the subgroup and factor decompositions
are constructed using similar plug-in principles.

Appendix 1. Subgroup decompositions

We give the decomposition of (A1) by groups as in Yitzhaki and Lerman (1991). Lets =s; U --- U s,
be a division of the sample by non-overlapping groups. Denote

:ij, /ﬁ/:% :AZM/J)/J, m :,\Zwly,, Fo *—ZW,F(}/, (A3)

JESsI jEs /es, / i€s;

where N} is the estimated population size in the subgroup /, the quantity Py is the estimated popu-
lation share, 1 is the estimated mean of the survey variable in ¢/, m® is the estimated mean in the
subgroup, and F“’ is the estimate of the average of global ranks in the subgroup /. Consider the
values F,(y,) and FL\,( i), i € s, of the estimated distribution functions
B =~ Y wity <y and Ful) === 3" wily <y}
= N — N jess

in the subgroup / and outside this subgroup, respectively. Introduce the notations

L L
s 3o~ ) (- £50)



168 (&) N.CERNIAUSKAS AND A. CIGINAS

and
Covily, Fily) Z wilyi — m”’)(ﬁ(y — =" whily; )
N igs Niies,
and
Covily, Fily) — Fuuly) = Covily, Fily)) — 72 wily; — m”)(ﬁ\/(}h - *Z wiFu(yi) )
N/ i€s N I ies;

Then the estimated decomposition by groups is written as

2cov(m®, F
G= Z 56+ Z 560 (R -1)+ ¥, (Ad)
) 3 Between
Within Stratification

where

~ ~m  ~ 2ovly, Fly) ~ TCovly, F F
5-3" &- I}'l 12 0 = 1y, Fily) — Fuuly!
m m Covi(y, Fi(y))

Here the componentg/ represents the share of the survey variable, E/ is the estimated within-group
Gini coefficient, and the part Q; is the estimated stratification term.

'

Appendix 2. Factor decompositions

We write down an estimate of the factor decomposition by Lerman and Yitzhaki (1985) Write
=35 y¥, where k is a factor of the survey variable. Consider the values F(y;) and F(y), i € s,
of distribution function (A2) and denote the expressions

ovly®, Fiy) = = 3 wy¥Fiy) - —Z wiyl® > wiFly)
N i€s i€s i€s
and
Zoviy®, Fy®y) = Z wiyWE () — Z wy® 3w Fiy®).
IES i€s

Also, introduce the weighted means

K K
Z?k ZﬁkakAk: (A5)

k=1 k=1

where

ﬁk = 7?0‘/0/(“' Fo) ak = 72?0‘/0/“()' Fy') §k = o
Zoviy®, Fy®))’ P ' i

Here Ek iithe estimate of the so-called Gini correlati/o\n between the survey variable and its kth com-
ponent, G, represents the Gini index of factor k, and S is the share of factor. For a small change in the
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kth factor, the expression of marginal effects is

see Lerman and Yitzhaki (1985).
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1 Introduction

Although it is widely accepted that taxes are necessary to finance government expenditures
and social transfer programs, there is a great deal of disagreement concerning who should
be paying these taxes. Regarding labor income taxation, the optimal tax literature considers
three factors (income distribution, labor elasticities, and society’s preferences) when determin-
ing who should pay taxes and how much should they pay (see, e.g., Saez 2001). Oftentimes,
however, statutory tax rates—the rates that are inscribed in the law—are smaller and less pro-
gressive than optimal ones (Saez 2002). Additionally, tax avoidance and fraud lead to further
divergence between taxes that are actually paid (i.e., effective tax rates) and the optimal ones.
These three concepts (optimal, effective, and statutory rates) are interrelated in a complex way:
optimal taxes inform us about the desirable rate structure, whereas effective rates show how the
tax system effectively taxes people based on rules set out by statutory rates as prescribed by law.
The interplay between these concepts is key to addressing urgent public policy questions such
as how statutory rates effectively impact on individuals, how the tax system fares as compared
to optimality principles, etc.

We perform this analysis for the case of Lithuania. Our objective is twofold: first, we
establish the extent to which the real world labor tax structure of the country is aligned with
lessons from the optimal tax literature. Second, we compare the three schedules for employ-
ees and the self-employed. Governments utilize the tax system to encourage various types of
behaviors—including the choice of self-employment. While this may have favorable effects on
the labor supply or taxable income of those concerned, it may cause additional difficulties. For
example, the self-employed usually face lower statutory income tax rates and are more likely
to evade taxes as compared to employees, which leads to smaller government coffers and ques-
tions of social injustice (Milanez and Bratta 2019). Lithuania is a particularly interesting case
study in this regard. First, it applies rather distinct rules for employees and the self-employed.
Second, it enjoys good survey and administrative data availability.

This article relates to two bodies of tax literature. The first is the optimal tax literature,
particularly the subbranch, which compares optimal tax schedules with statutory ones. The lit-
erature of optimal taxation started with partial equilibrium models based on individuals, most
notably Mirrlees (1971). He demonstrated that higher marginal tax rates generate labor responses
that cause employees to spend less time in employment. The Mirrlees model was modified by
Saez (2001) by replacing theoretical labor responses with observable income-dependent labor
supply elasticities. This methodology was first used to argue that optimal gross income (which
excludes social contributions) tax rates of top incomes in the United States could exceed 50%.
More recent studies have replaced the labor elasticity with elasticities of taxable income. These
are considered broader than labor elasticity, as they include other behavior responses, such as
tax evasion and avoidance, and not only labor supply. Klemm et al. (2018), also using Saez (2001)
methodology and estimates of taxable elasticities, suggest that optimal income tax rates for top
incomes exceed 60% for 27 global countries. A slightly modified version by Saez (2002) consid-
ers optimal tax rates at the bottom of the income distribution, by incorporating labor market
responses at the intensive and extensive margin throughout the income distribution.

Subsequent authors have shown that optimal taxes rates differ, depending on the opti-

mal tax schedule model. For example, Immervoll et al. (2011) extends Saez (2002) model
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(which includes only individuals) to couples, and suggest lower taxes on secondary earners
versus primary earners for a sample of 15 EU countries. Additionally, the income tax schedule
also depends on the existence of non-income tax schedules. For example, Huang and Rios
(2016) show that countries with a nonlinear income tax and a linear non-income tax (such
as the value-added tax in Russia) should have lower marginal income tax rates. However, if a
country also exhibits underreporting of high income, then marginal income taxes should be
lifted again. Using general equilibrium models, other authors such as Heathcote et al. (2017)
find that incorporating skill investment and public good provision suggests lower progressiv-
ity (although high poverty rates that prevent skill investment undermine such claims). There
are also models that look at employment and self-employment simultaneously, for example,
Zawisza (2019). This model incorporates own-elasticities to declare employment or self-
employment income and evaluates the cross-elasticities of switching between employment and
self-employment. He found the elasticities of the self-employed to be three times higher than
the elasticities of the employed in Poland. The lack of consensus leaves the researcher puzzled
as to which model to use, but the lack of elasticity and other parameter estimates constrain the
model choice to that of Saez (2002). This means that we work with the same elasticity for the
self-employed and employed, which may lead to an over-estimation of the optimal tax schedule
for the self-employed.

Furthermore, the optimal tax literature has attempted to analyze different tax and income
concepts. Mirrlees (1971), Saez (2001), and Immervoll et al. (2011) focused on income tax and
employment income. Saez (2002) considered net taxes (income taxes minus public benefits),
which means that individuals take into consideration their income taxes and (instantaneous)
benefits when making employment decisions. This is useful when analyzing optimal taxes at
the bottom of the income distribution, since high public benefits (such as unemployment ben-
efits) may discourage work as much as high taxes. However, for most developed countries who
belong to the Organisation for Economic Co-operation and Development (OECD), income tax
constitutes a small part of the “tax” burden (OECD 2019). For them, social contributions are
both higher and not necessarily actuarially fair, meaning that this, too, can be seen as a tax.

We also relate to the tax literature that examines statutory and effective tax rate differ-
ences between employees and the self-employed. Studies focusing on labor taxation show that
statutory tax schedules for employees (OECD 2019) and for the self-employed (Milanez and
Bratta 2019) vary across OECD countries and across different household types within coun-
tries. Estimates of effective tax rates largely come from the tax evasion literature, which implic-
itly compares statutory and effective tax rates, although the focus is often on the individual.
The work that offers the closest parallel to our article is the one by Leventi et al. (2013), who
estimate income misreporting in Greece of wages and of self-employment income in the period
2005-2009. They find that about 43% of self-employment income was underreported in 2009
and that the tails of income distribution underreported income more often. They do this by
comparing European Union Statistics on Income and Living Conditions (EU-SILC) data on
income coupled with administrative data on income, and use EUROMOD to streamline the
definitions. They face the challenge of having different samples of people in the EU-SILC and
the administrative records. In a different study, Johns and Slemrod (2010) find that top income-
earners tend to avoid taxes, leading to lower effective tax rates in the United States, and Alstad-

seeter et al. (2017) find that the wealthiest Scandinavians also exhibit a similar trend. Even
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though the evidence suggests that employees do evade income, up to 20% of the top incomes
in Estonia do so (Paulus 2015), the self-employed tend to engage in tax evasion and avoidance
substantially more (see, e.g., Baldini et al. 2009; Slemrod 2016) with some estimates showing
that more than half of the income may be concealed from the authorities (Artavanis et al. 2016).

We find that the three net tax schedules diverge much more for the self-employed than for
employees. In fact, the optimal, statutory, and effective tax rates for employees largely coincide
for all but the tails of the income distribution. In contrast, for the self-employed, the effective
tax rates are well below the statutory tax rates, while statutory rates are also below the optimal
rates for most of the income distribution.

The article is structured as follows. In Section 2, we present the data sources and the defi-
nitions used throughout the article. The following three sections cover the statutory, effective,
and optimal net tax schedules. The results are presented and discussed in Section 6, while the

conclusions, recommendations, and limitations are presented in Section 7.

2 Data and Definitions

We use the EU-SILC dataset to estimate statutory, effective, and optimal net tax schedules for
Lithuania. This is the only publicly available source of data with sufficient information for our
analysis in one dataset for Lithuania, as it contains key information on employment income,
taxes, benefits, household composition, and information that can help to classify individu-
als as employees or self-employed. The yearly EU-SILC has been running since 2004 and is
the reference for comparable data on personal income in Europe. Each year, around 5,000
households encompassing around 10,000 household members over 16 years of age who agree
to share information on their incomes are included.! We pool data from surveys carried out in
2015-2016, which contain income data (reference years) of 2014-2015. Though the data is well
explained on the Eurostat website,? some features are mentioned here.

First, only certain income components are available for the household level in the sur-
vey. Notably, income tax and social contributions are calculated at the household level. This
restricts the analysis to the concept of household (equivalized) income rather than individual
income, which can be considered a blessing or a curse. On the one hand, the literature suggests
that individuals make economic decisions taking themselves as well as their household mem-
bers into consideration (see, among others, Vogler and Pahl 1994). For example, the incomes of
all household members comprise a common budget constraint (Chiappori and Meghir 2015),
thereby influencing each household member’s behavior. Additionally, only some benefits are
granted at the household level (e.g., social assistance benefit), making the allocation of this
benefit to any specific household member artificial. Nevertheless, each household member has
his/her own preferences and a typically unequal control of the household’s budget, with evi-

dence suggesting that decisions within households are rarely joint and more often taken by

1 For the reference year 2015, 5,142 households out of 6,161 households participated in the survey-interview. This means
that at least one respondent was willing to fill in the survey on behalf of the household. For those 5,142 households,
information on all household members was collected.

2 The website can be accessed at: https://ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-
and-living-conditions.



Page 5 of 33 8 Cerniauskas and Jousten. IZA Journal of Labor Policy (2021) 11:5

specific household members (Pahl 1995).* To partly account for the limitations of working with
household data, we carry out an analysis of singles” households as a robustness check, but our
results still hold.

Second, EU-SILC has a large survey component, but, since 2012, Lithuania has made
heavy use of register (administrative) data. The State Social Insurance Fund Board data and the
State Tax Inspectorate under the Ministry of Finance of the Republic of Lithuania data have
been linked to sample data and used for checking cash or near-cash employee income, social
insurance contributions and taxes on income, as well as old-age benefits. Maternity and mater-
nity/paternity allowances, care allowance, social assistance, old-age, and survivor’s pensions
have been taken from the administrative data. (See country report' for more information.)
Register data is directly imputed from the registers for households that agree to participate
in the survey. If register data is not available, then survey data is used. In the case of income,
particularly employment income and income from self-employment, data is taken from both
administrative and survey sources, and the greater value of the two is used. This “true” income
is later used to estimate statutory taxes. In this way, we can observe actual incomes and not
just income that has been reported to the tax authorities. In the case of taxes and benefits, we
mainly rely on administrative data.

Third, survey weights are used to partly adjust for probability of selection, nonresponse
and, as appropriate, to adjust the sample to external data. Currently, the sample is adjusted for
demographic and geographic external data only. The weights are further adjusted according to
Eurostat (2018): weights of household members who are over age 16 are scaled up by distribut-
ing weights of those under age 16. For most of the calculations, we only considered households
that had at least one nonstudent household member aged 18-62. This means we kept one obser-
vation per household whose weight was the sum of the individual weights in that household.

Fourth, there is evidence that income inequality is underestimated in EU-SILC (Hlasny
and Verme 2018; Tormilehto 2017). Callan et al. (2020) find that in Ireland only the top 1% of
income is missing from household surveys as compared to register data, after accounting for
concept differences. In line with this, Navicke and Lazutka (2016) show that capital income is
underreported for Lithuania in EU-SILC, which is usually concentrated at the top of income
distribution, while other income components are much less underreported. A study of Esto-
nian Household Finance and Consumption Survey by Merikiill and Room (2019) showed that
the rich as well as the poor usually do respond to surveys and so unit nonresponse is a smaller
problem, but income is underreported due to item nonresponse. In other words, the richer
individuals do participate in household questioners but tend to avoid questions related to spe-
cific income/wealth questions. Since employee income, taxes, and social contributions for those
who agree to participate in the survey are taken from registers in Lithuania, item nonresponse
should be a smaller problem here. One major exception is self-employment income, which is
not imputed from registers and has been often found omitted in the mentioned study. Unfor-
tunately, Merikiill and Room (2019) do not succeed in replicating register data with survey data
using data imputation techniques, citing lack of common support as the key issue. Further-

more, as self-employment income is often underreported to tax authorities, such imputations

3 Future studies should also compare them with net tax schedules for individual incomes or the interactions between
individuals within a household.
4 The report can be accessed at: https://circabc.europa.eu/faces/jsp/extension/wai/navigation/container.jsp
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are unhelpful in the first place. As we focus on labor rather than capital income and we see
self-employment income as problematic to weight, we refrain from reweighing our data.

Finally, EU-SILC is compatible with EUROMOD. EUROMOD is a European tax-benefit
simulator that takes in EU-SILC data and calculates how much tax each individual should pay
or how many benefits he should receive based on his market income and other characteristics
(e.g., age, whether there are any dependents, and employment status). This allows us to estimate
statutory tax schedules. It should be noted that while EU-SILC is used for EUROMOD, there
are adjustments made in the process.®

This data and EUROMOD allows us to estimate the three net tax schedules. Specifically,
we estimate household equivalized net taxes as a share of household equivalized gross employ-
ment income. Let us explain each term in more detail. Gross employment income is defined
as yearly gross employee and self-employed income (including social contributions of the
employee, the self-employed, and the employer). Net tax is the difference between taxes paid
and public transfers received. Gross employment income minus net taxes is net labor income.
The unit of observation is a household to which we allocate an equivalized income.® To obtain
equivalized income, we first sum the incomes of all household members for a given household.
Then, we adjust the sum by an OECD-modified equivalence scale, where 1 is attributed to the
first household member, 0.5 to the second and each subsequent person aged 14 and over, and
0.3 to each child aged under age 14. Henceforth, any reference to income or taxes in this text
relates to equivalized household income and taxes. Finally, we construct a working sample
that includes only households with at least one member who is not a student and is between
18 and 62 years of age. This allows us to focus on the working-age population and excludes
pensioners—implicitly also reducing the role of these benefits in household income. We do not
remove them completely, because many households have at least one pensioner or student, and
they contribute to the household income. Income and net tax statistics from EU-SILC for 2014
and 2015 reference years for the full sample, which represents Lithuania’s population, and the

working sample is summarized in Table 1.

Table1 Average yearly equivalized income and net taxes in Lithuania, Euro

Variable Full sample Working sample
(population) (18-62, nonstudent)

Gross employment income 7,663 8,952

Net taxes (minus) 1,045 1,944

Net labor income 6,618 7,008

Number of households 9,657 6,459

Note: income variables are bolded while the number of households is in italics. Figures
come from the EU-SILC dataset for Lithuania for income reference years of 2014-2015.

Data for 2014-2015 income reference years comes from the EU-SILC dataset. Gross employ-
ment income and net taxes include employer’s and employee’s social contributions.

5  For example, 20 household members who were born after the income period were removed in the EUROMOD 2015
and 2016 input files. This meant that survey weights add up to different totals and equivalence scales also differ for
those households. Unfortunately, the household IDs differ in the two data sets and we were not able to identify those
household members that should be removed from EU-SILC to generate the same weights.

6  The alternative would be to have different tax rates for different types of households (e.g., single, married, married with
children) as done in Guner et al. (2014), but using equivalized income allows us to have a single summary statistic and
worry less about sample size.
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We focus mainly on gross employment income and net labor income. These variables
relate most closely with one’s work incentives.” EU-SILC has more income variables that also
relate to work incentives, but we refrain from discussing those.® Gross employee income is
defined as the total remuneration in cash payable by an employer to an employee in return for
work done by the latter during the income reference period, plus the employer’s social insur-
ance contribution. Gross self-employment income is defined as the income received during
the income reference period by individuals, for themselves or in respect of their family mem-
bers, as a result of their current or former involvement in self-employed work. Self-employed
work covers those jobs where the remuneration is directly dependent upon the profits (or the
potential for profits) derived from the goods and services produced (where own consumption
is considered to be part of profits).

We include social contributions and all benefits in our definition of net tax to better
reflect the incentives Lithuania’s households face when participating in the labor market.
Social contributions constitute a relatively large share of labor costs as well as the biggest
source of revenue for the government (11.9% of GDP in 2015 according to Eurostat, whereas
income tax makes up only 5.4%, even lower than VAT—7.7%). Although contributions are
used to finance social benefits, and could be seen as tax-neutral, there are also reasons to
think of them, at least in part, as a tax. In their book, Frolich et al. (2014) argue that some
people may either not want the benefits associated with social contributions or want less of
them, in which case only the difference between the desired benefits and the paid contribu-
tions should be considered as tax. For example, using US data, Chetty et al. (2016) find that
poor people tend to live shorter lives, meaning they have less chance of getting any ben-
efits despite their contributions. Knowing that the largest share of social contributions is
to insure against old-age, not paying social insurance contributions may be a very rational
response for these people. In such cases, people may either work less if the contributions
are perceived as too high or turn to informal work to avoid paying them (Frélich et al.
2014). Since we cannot identify the part of social contributions that are paid willingly, or
how much of other taxes people willingly pay in exchange for public goods and services,
we include social contributions into our definition of tax. We include all benefits (old-age,
sickness/health, disability, family, unemployment, and other benefits) into the definition of
equivalized income.

Detailed statistics of income and net taxes as a percent of gross employment income are
shown in Table 2. In all, 88% of gross employment income is derived from gross employee
income, with the residual derived from self-employment income. Public transfers increase
income, resulting in 21% higher gross labor income than gross employment income for the
full sample, but only 13% in the working sample. Public transfers increase income by less in

the working sample because we exclude a large share of pensioners together with their old-age

7 Other possible strategies could include looking at taxes only or net taxes, taking into account inter-temporal benefit
accrual, such as for pensions. We reserve this for future research.

8  For example, disposable income includes all the variables that fall under net labor income as well as other incomes,
such as private transfers, and other taxes, notably capital tax. These variables play a minor role in this survey and do
not impact the results. EU-SILC also includes several noncash items that may have a larger impact on income and
decision-making, but it is not clear to what extent this can be taxed. For example, noncash items, especially imputed
rent, which is the approximate income one would receive if one was to rent his/her residence, constitutes about 18% of
gross employment income of the working sample.
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Table2 Detailed equivalized income and net tax in Lithuania, percentage of gross
employment income

Variable Full sample Working sample
(population) (18-62, nonstudent)

Gross employee income 88 88

Gross self-employed income 12 12

Gross employment income 100 100

Old-age public transfer 12 4

Other public transfers 9 8

Gross labor income 121 113

Tax on income and social insurance contributions -34 -34

Net labor income 86 78

Number of households 9,657 6,459

Note: income variables are bolded when they are aggregates of preceding variables, while
the number of households is in italics. Figures come from the EU-SILC dataset for Lithuania
forincome reference years of 2014-2015.

All variables are in percent of gross employment income. Data for the income reference
years of 2014-2015 comes from EU-SILC. Gross employment income and its components
include employer’s and employee’s social contributions.

public transfers. Other public transfers’ still constitute a sizable share of income in the working
sample. Tax on income and social insurance contributions reduce gross employment income
by just over a third. As a result, net labor income is 86% of gross employment income on aver-
age ( 78% of working sample). Therefore, the amount of net taxes as a percent of gross employ-
ment income is 34% in the working sample.

As Lithuania’s tax system treats employees and the self-employed differently, we also
examine different types of households. In total, there are three nonoverlapping groups of
households: employees, self-employed, and other. We use two definitions to define a house-
hold. The preferred is the Income definition, where we sum household members’ gross labor
income components (employee, self-employed, and public transfer income) in a household and
see which of the three components is dominant. Additionally, employee/self-employed house-
holds must have received or made a loss of at least 10 Euros of gross employee/self-employed
income in the reference year; otherwise, they are classified as “other.” The alternative is the
Time definition, where the total household member’s months spent in an activity is considered.
Specifically, each household member had to identify his/her main activity in each month of the
income reference year, be it an employee, self-employed, or other. We then sum all the months
of all household members, note which is the largest, and label that household accordingly.

Using the income definition results in a higher net labor income of the self-employed
households, as summarized in Figure 1. Under the income definition, self-employed households
receive around 14% more gross employment income than employee households, but pay only
17% of the net taxes that employee households pay. This results in 52% higher net labor income
of the self-employed as compared to employees. Under the time definition, the self-employed
pay less net taxes than employees, but they also earn much less gross employment income. More

generally, while self-employment is not the activity that households report spending most of

9 Disability benefits and family/children-related allowances each constitute about a third of the other public transfers. On
the other hand, unemployment benefits only make up 10% of other public transfers.
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Figurel Average equivalized yearly income in Lithuania for 2014-2015 reference years.
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Bars represent average equivalized income for employee and self-employed households
under two grouping definitions: income definition and time definitions. The sum of equiv-
alized net labor income and equivalized net tax is equivalized gross employment income.
Calculations are based on the working sample. There are 264 households that fall under the
time definition for the self-employed and 545 under the income definition (4,566 and 4,889
for the employees, respectively).

their time on collectively, it is the one that generates the largest net labor income. Indeed, only
3.3% of households report spending most of their time in self-employment, whereas 7.4% report
gaining most of their gross labor income from self-employment. This is largely because over
half of household members who earn their own self-employment income also earn employee
income, and 60% cohabit with someone who earns employee income. Those who earn their
own employee income are much less likely to earn self-employment income (10%) or cohabit
with someone who does (14%).

Finally, we compute average and marginal tax rates throughout the article. The formula
for the average tax rate for the gross employment income decile i =1,2,...,10 is the following

equation:

i
*
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defined by the sum of taxes paid by households k =1,,2,,...,n, and 1, would mean the nth house-
hold member of decile i. We adjust the distribution of taxes using survey weights w,. Then, we
divide the weighted taxes paid by the income of all households multiplied by their weights in

decile i.
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Similarly, marginal taxes for gross employment income decile i =2,3,...,10 are given by

the following equation:

i i1
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3 Statutory Net Tax Schedule

We proxy the characteristics of the statutory net tax schedule in Lithuania by applying the tax
and benefit rules applicable in the country to the observations from EU-SILC. Specifically,
we utilize EUROMOD—a tax and benefit simulator—to estimate the amounts of taxes and
benefits that would be due if we simply apply the statutory rules to the data at hand for all
households, and for the separate groups of employees and self-employed. We use the income
definition to allocate households into employee and self-employed throughout this section.
Finally, we present statutory average tax schedules for Lithuania for the two groups.
Lithuania’s tax and benefit system is complex. First, it incorporates various taxes, social
contributions, and benefits. We consider income tax, all social contributions, and a wide range
of benefits. Most benefits, including pensions, are related to household members’ previous

income, although various coefficients, ceilings, and floors ensure some income redistribution

Figure2 Statutory social insurance contributions excluding the statutory health insur-
ance contributions prior to 2019 reform.
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AMW, average monthly wage; MMW, monthly minimum wage. Sources: Based on state tax
inspectorate of Lithuania.
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in the system. Second, there are various household-member and household-level characteris-
tics that determine how much net taxes a household member should pay. This results in a wide
range of net taxes to consider.

Figure 2 presents the statutory social contribution rates and bases that we derive for
the household member in our sample.”” Different contribution rates and bases are applied to
employees and the self-employed; gross employee taxable income is subject to a monthly mini-
mum wage (MMW) floor, while most forms of self-employed income benefit from a 50% tax
base reduction. Therefore, the effective taxes paid by the self-employed can be much smaller
than those paid by employees. A likely possible weakness of our data is that some tax-relevant
information for properly applying the statutory rules may not be factored in, hence inducing
a potential bias of an a priori unknown sign. For example, the self-employed may benefit from
carried-forward losses, a factor that would effectively further widen the difference in statutory
rates between employees and the self-employed."

EUROMOD and EU-SILC dataset for Lithuania is able to estimate the majority of taxes
and a portion of benefits.”? For example, family benefits that depend on the number of chil-
dren and their ages are simulated. Furthermore, simulations are made for a number of con-
tributory (social insurance-based) benefits, such as maternity leave or benefits assigned to
low-income household members. A number of benefits with entitlement rights dependent on
contribution history (i.e. pensions, sickness benefit, disability benefits, etc.) are not simulated
due to the lack of data on previous employment history and salaries received, some event
occurrence (i.e. disability or accident at work), or lack of information on previous partner
entitlements (i.e. survival pensions). In those cases where potential benefits are not simu-
lated, they are replaced with effective benefits from the input file. We run the simulations at a
household-member level, after which we aggregate to household-level and adjust incomes by
an equivalence scale. Finally, we construct a working sample by keeping households with at
least one household member who is 18-62 years of age and is not a student. We use EURO-
MOD version’s H1.0+ 2014 and 2015 Lithuania’s system files on LT_2015_al and LT_2016_a2
input data, respectively.

The relation between two simulated variables is plotted in Figure 3. On the x-axis is the
gross employment income, and on the y-axis is net labor income (gross employment income
minus net taxes). The figure thus links the mechanisms that transform gross employment
income into net labor income. The diagonal line represents no transformation: what a house-
hold earns from employment income becomes its net labor income. Anything below the diago-
nal line refers to income that is taxed away. Anything above the diagonal line means that the
household received public transfers that exceed paid taxes. The colors and shapes of the points
represent the groups according to their main source of income: gross employee income, gross

self-employment income, and public transfer income.

10 These social contributions were effective before a large tax reform that took place in 2019.

11 Other examples are tax exemptions for specific disabilities, economic activity, or information that is not collected in
EU-SILC survey. If these were fully accounted for, the statutory rates would be lower and closer to the effective tax rates.
It is also likely that these specificities will be more important for the self-employed.

12 EUROMOD input files are slightly modified versions of EU-SILC data. In the case of Lithuania, 10 household members
who were not yet born in the reference period were dropped in the 2016 and 2015 surveys. EUROMOD also reads
country-specific files, which describe the statutory taxes and benefits of those countries that are then applied on
the input files. More information on EUROMOD can be found at: http:/www.euromod.ac.uk and in Navicke and
Cizauskaite (2018) in particular.
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Figure3 Statutory equivalized incomes of households grouped using the income
definition in Lithuania.
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Equivalized gross employment income and net labor income is in thousands of Euros per
year. Households are allocated to groups according to the income definition for 2014-2015
income reference years and are represented by dots in the graph (see Section 2). The diago-
nal lineillustrates that household employmentincome is equal to net labor income. Any dot
above the diagonal line illustrates that the household receives additional benefits, whereas
dots under the horizontal line mean that the household pays additional taxes or social
contributions.

Many households that receive hardly any gross employment income are legally entitled to
substantial public transfers, which raise their net labor income above the diagonal line. This is
largely because some or all households are able to apply for old-age benefits or disability ben-
efits. Once households start earning some gross employment income, their net labor income
becomes dispersed and their main source of income is increasingly likely to be employment
income. As gross employment income rises, the majority of households tend to be below the
diagonal line, as they have to pay taxes and receive fewer benefits.

The self-employed households receive higher net labor income as compared to the
employee households, especially at higher gross employment income levels. This is because
employees are legally subject to higher statutory average tax rates than the self-employed
for the same level of gross employment income. In part, this is due to the lower taxable
base of the self-employed. Furthermore, the self-employed have access to more types of tax
treatment. For example, the self-employed may purchase business certificates. This requires
their holders to pay a one-off fee determined by the municipality if they receive less than
45,000 Euro from the activity. For a couple with two business certificates, this could lead
to 90,000/1.5 = 60,000 Euro equivalized income that is barely taxed, whereas other types
of incomes could be declared under different activity forms or taxed at a different rate

thereafter.
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Table3 Statutory equivalized gross employment income, net taxes, and net labor income in thousand
Euro per year.

Percentile  Gross employment Net taxes Net labor income
Income All  Employees Self-employed All Employees Self-employed

0-7 0.00 -2.25 2.25

-20 141 -1.12 0.25 0.42 2.53 1.72 1.19
-30 3.59 0.07 0.76 0.70 3.52 2.86 2.95
-40 5.10 0.78 1.29 1.01 4.32 3.81 4.14
-50 6.61 1.54 1.80 1.32 5.07 4.79 5.27
-60 8.22 2.29 2.48 1.86 5.93 5.73 6.34
-70 10.08 3.03 3.16 2.83 7.05 6.96 7.03
-80 12.36 4.08 4.28 291 8.28 8.08 9.39
-90 15.69 5.67 5.86 4.09 10.02 9.84 11.50
-100 27.65 10.29 10.91 7.02 17.36 16.65 21.21

Datais sorted according to equivalized gross employment income (includes social contributions). Net taxes include
tax minus public benefits (public transfers). Net labor income is gross employment income plus benefits minus
taxes. We report averages of percentile ranges. Gross employment income is taken from EU-SILC, whereas net
taxes are estimated by EUROMOD, which takes into account various individual and household characteristics (e.g.,
age, health status). All figures are taken from EUROMOD and are weighted to include only those households with
at least one member who is aged 18-62 and is not a student. The number of observations per decile is available in
Table Al in Appendix.

Not only do the self-employed earn more net labor income on average due to lower
taxes, but self-employed households are concentrated at the top of the income distribu-
tion. For example, in the bottom 20% of the net labor income distribution, only 5% of
households can be considered self-employed under the income definition. The share of
households that are self-employed almost triples in the top 20% of the income distribution,
and reaches 30% for the top 5% in Lithuania. Such a distribution of self-employed house-
holds also encourages us to make stronger claims on the richer self-employed rather than
the poorer ones. Nevertheless, the data suggests that the self-employed are faring worse at
the bottom of the income distribution. As seen in Table 3, employee households grouped
using the income definition in the second (pseudo) decile receive 1,720 Euro net labor
income, and do not pay any 250 net taxes. The self-employed receive less net labor income
(1,190 Euro) and pay more net taxes. This is because the self-employed receive fewer ben-
efits as compared to employees at the bottom of the income distribution, but they pay
similar taxes.

Table 4 contains data on the composition of average statutory net tax rates. As gross
employment income rises, average net tax rates rise as well. In particular, average net taxes are
negative for the bottom percentiles (as people receive more benefits than they pay in taxes), and
they rise to 36.7% of gross employment income.

At the bottom of the income distribution, both groups pay similar taxes as a share
of gross employment income, even though reasons differ.”’ As gross employment income
rises, employees receive less benefits and start paying more taxes as a share of gross employ-

ment income (due to the diminishing effect of nontaxable minimum for employees). The

13 The employees pay less tax because of a nontaxable minimum, which gradually diminishes as income rises. The self-
employed tend to pay less social contributions because of a lower tax base and exemptions.
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Table4 Household statutory average nettax ratesin Lithuania, net taxes as a share of gross employmentincome

2*percentile Net taxes Taxes Public transfers
All Employees Self- Employees Self- Employees Self-
employed employed employed
0-7
-20 -1.121 -0.106 0.171 0.336 0.340 0.442 0.169
-30 -0.018 0.076 0.104 0.369 0.303 0.293 0.199
-40 0.130 0.168 0.104 0.379 0.314 0.211 0.210
-50 0.222 0.237 0.138 0.395 0.287 0.158 0.149
-60 0.270 0.281 0.200 0.400 0.286 0.119 0.086
=70 0.293 0.301 0.277 0.400 0.318 0.099 0.041
-80 0.326 0.335 0.226 0.411 0.293 0.076 0.068
-90 0.355 0.366 0.257 0.412 0.300 0.046 0.043
-100 0.367 0.393 0.238 0.419 0.276 0.026 0.037

Percentiles are sorted by gross employment income (includes social contributions). Taxes include income tax and
social contributions. Public transfers include old-age, disability, unemployment, and other benefits. Net taxes are
taxes minus public benefits. Gross employment income is taken from EU-SILC, while all other figures are estimated
by EUROMOD, which takes into account various individual and household characteristics (e.g., age, health status).
Number of observations per decile is available in Table Al in Appendix.

self-employed also receive less benefits but are not required to pay higher taxes. As a result,
the richest employee households pay 39.3% for their income in tax, while the self-employed
households pay 23.8%.

Similar observations can be made when considering marginal net tax rates. Statutory
marginal net tax rates increase from 39% to 43% for employee households, whereas they fluctu-
ate around 25% for most self-employed households. Two observations, in particular, are worth
mentioning. The first is that the self-employed in the sixth decile face marginal taxes as high
as 46%. This is partly related to public transfers that are capped at these levels. The second
observation is that business certificates are no longer allowed at such high levels, and income
composition changes. If we remove all households that have both self-employed and employee
incomes and remove households with business certificates, the marginal statutory tax rates
fluctuate between 24% and 36% for the self-employed.

Our results may be influenced by income concepts and definitions used. In particular,
taxes are applied to individuals and not to households in Lithuania, so it is important to con-
sider individuals in the analysis instead of equivalized households. As mentioned, EU-SILC
data bundles several income components at the household level, most notability income taxes
and social contributions, which are difficult to disentangle. Thus, while EUROMOD can model

individual level taxes, the same does not apply to effective taxes."

14 As avalidity check, we restrict the sample of households to those where there is only one person aged 18-62, although
other individuals can also live there. We label this type of households as single households, since this removes the
issue of married households. The results presented in Table A3 in Appendix are similar to our previous analysis even
though the small sample size requires smaller bins. In particular, tax rates are very similar in magnitude. Public transfer
rates, however, became larger when considering single households, as these households tend to contain pensioners or
dependents. If we further restrict households to strictly one person households, where that one person must be aged
18-62, tax rates remain similar but public transfer rates become closer to those observed in Table 4. Moving to single
households both removes the issue of focusing on households instead of individuals and removes equivalization effects.
Unfortunately, there would be too few observations to allow reporting. Nevertheless, it seems that the results are not
significantly affected by the choice of the concepts and we proceed further with our initial ones.
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4 Effective Net Tax Schedule

We estimate effective equivalized net tax schedule for Lithuania in a similar fashion as was done
for statutory tax section. We use EU-SILC data for the period 2014-2015 and simply compare
the net taxes that each household paid with the gross employment income that each household
received. The vast majority of net taxes paid by households in EU-SILC comes from adminis-
trative sources and therefore represents effective taxes paid. Gross employment income in the
EU-SILC represents actual income, rather than the income that the tax authorities observe.”
We find that there is little difference between the statutory and effective net tax schedules for
employee households, but the self-employed households pay even less net tax than statutory
rates predict. For example, self-employed households effectively pay 29 percentage points less
net tax on average than employee households at the top of the income distribution.

As in Section 3, we plot gross employment income against net labor income for different

employment groups in Figure 4. In many respects, the effective graph depicting effective tax

Figure 4 Effective equivalized incomes of households grouped using the income definition
in Lithuania.
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Equivalized gross employment income and net labor income is in thousands of Euro per
year. Households are allocated to employment groups according to the income definition
for the 2014-2015 income reference years and are represented by dots in the graph (see
Section 2). The diagonal line illustrates that what a household earns from employment is
what it receives as its net labor income. Any dot above the diagonal line illustrates that the
household receives additional benefits, while dots under the horizontal line means that the
households pay additional taxes or social contributions.

15 'This is because in producing the EU-SILC data for Lithuania, households are asked to report their gross employment
income in the questionnaire. Gross employment income is also taken from administrative records for the same
household. The two sources (administrative and survey) are compared for each household by the EU-SILC team, and
only the larger value of gross employment income is kept in the EU-SILC data that is available to us. Therefore, if
respondents revealed more gross employment income in the questionnaire than to authorities, a gap arises between the
effective and statutory net tax schedules.
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Table5 Household average effective net tax rates in Lithuania, net taxes as a share of gross employment income

2*percentile Net taxes Taxes Public transfers
All Employees Self- Employees Self- Employees Self-
employed employed employed
0-7
-20 -0.812 -0.095 -0.113 0.320 0.122 0.416 0.235
-30 -0.041 0.041 -0.101 0.331 0.130 0.290 0.231
-40 0.074 0.119 -0.144 0.327 0.167 0.207 0.310
-50 0.191 0.205 0.006 0.352 0.141 0.147 0.135
-60 0.219 0.241 -0.005 0.365 0.103 0.123 0.108
=70 0.242 0.267 0.083 0.364 0.124 0.097 0.041
-80 0.278 0.297 0.048 0.373 0.106 0.076 0.058
-90 0.313 0.336 0.057 0.387 0.098 0.050 0.041
-100 0.313 0.359 0.070 0.385 0.101 0.026 0.032

Percentiles are sorted by gross employment income (which includes social contributions). Taxes include income
tax and social contributions. Public transfers include old-age, disability, unemployment, and other public benefits.
Net taxes are taxes minus public benefits. All figures are taken from EU-SILC and are weighted to include only those
households with at least one member aged 18-62 and who is not a student. The number of observations per decile
is available in Table A2 in Appendix.

schedule is similar to Figure 3 depicting the statutory tax schedule. The main difference is that
self-employed households receive even greater net labor income than employee households. Fur-
thermore, in Figure 4, for a large number of households, gross employment income is equal to or
even above the diagonal line, irrespective of the amount of gross employment income they earn.

The effective average net tax rates for the self-employed are much below the statutory
rates. The top decile of the self-employed pay 7% of their gross employment income as net
taxes, as shown in Table 5, even though statutory rates suggest that they should be paying 24%
(see Table 4). While statutory rates might be somewhat overstating taxes because of carried-
forward losses, or other tax-relevant features imperfectly captured by the EU-SILC data, the
difference is sufficiently large to be noteworthy. In fact, the main drivers are lower effective
taxes and social contributions paid by the self-employed (whereas effective and statutory ben-
efits received by the self-employed are similar). In contrast, the statutory and effective net tax
rates for employees are similar. This results in a large effective net tax rate difference between
the two groups: effective average net tax rates are up to five times lower for the self-employed as
compared to employees. Additionally, self-employed average net tax rates are less progressive:
effective average tax rates are flat, with some progressivity coming from public transfers. The
lack of progressivity of effective tax rates for the self-employed can be seen in Figure 5.

As in the section of statutory net taxes, our concepts and definitions may influence the
results, but moving to an individual analysis is problematic given our EU-SILC data. Never-
theless, the results for this restricted subsample of “single” households, as in Section 3, are in
line with the fuller sample—if anything, the difference in net tax rates between employees and
self-employed is larger, meaning that our results can be seen as conservative.'®
16 We test a subsample of households with one household member aged 18-62, but allow older and younger members to

coexist in Table A4 in Appendix. We label this as singles” households. Again, tax rates are similar as in the previous
analysis, although the difference in tax rates between the employed and the self-employed becomes even more apparent.
Public transfer rates (and subsequently net tax rates) become higher in the singles’ households because of many co-
inhabiting pensioners or dependents. Removing them and keeping only households with a single household member

aged 18-62 brings public transfers closer to initial estimates found in Table 5, whereas tax rates are closer to those found
in Table A4 in Appendix. These results are not presented due to the fact of there being too few observations.
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Figure5 Net taxes are higher and more progressive for employees than for the
self-employed.

Average tax rates
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Standard errors were compiled taking into account survey design with the help of
codes from Goedemé (2013) and Zardo Trindade and Goedemé (2016) and computed
using Lumley (2018) R package as described in Lumley (2004). We use 95% confidence
intervals.

5 Optimal Net Tax Schedule

In this section, we estimate an optimal net tax schedule for Lithuania. This allows us to evaluate
whether the statutory net tax schedule described in Section 3 is in line with the economic fun-
damentals of the country. Additionally, it could shed light on whether the difference between
the effective and statutory rates is likely due to overly high (economically unsustainable) statu-
tory rates, or due to low tax compliance. We use a model developed by Saez (2002); it provides
the whole optimal net tax schedule given a number of elasticities, government preferences for

redistribution and its budget, and a preexisting income distribution.

5.1 The model

The model is taken from Saez (2002), with the exception that individuals are replaced with
households (see Section 2). The model starts by indexing households by me M. The measure of
households on M is denoted by dv(im). The household’s utility depends positively on net labor
income ¢, and the chosen occupation i€ 0,1,..,10; thus, u(c,i). i = 0 denotes unemployed or inac-
tive households. The higher the i, the higher the gross employment income w associated with
that occupation and the higher the net labor income. In our study, the i represents the same
(pseudo) deciles used in Sections 3 and 4.

The fraction of households choosing i is denoted by h(c,,c,,....c;), meaning that house-
holds weight the net disposable income associated with each job before choosing the best one

for them.
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The government chooses the net taxes, T, that each household should pay or the benefits

it should receive and maximizes welfare:
W= j " (w, — T, i)dv(m),
M
where " are positive weights and subject to a budget constraint (1) described below.
The rest of the derivations are found in Saez (2002), but they eventually lead to a system

of three equations that show how the government chooses T to maximize W. In the equations

provided below, we go through each of these separately.

NhT=H )

i
Zhig =1 (2
i=0

T-T, 1 % T,-T,

ZiTim =—§h,1— —n L 3
¢—c, Ch“ =g, c —co] ®
i G i i

Eq. (1) is the government’s budget constraint mentioned previously. H is the per capi-
tal government’s budget net of redistribution. In the simulation, k,(c, —¢,), meaning that
each household considers the relative gain in net labor income of becoming employed,
¢, — ¢,

Eq. (2) is a normalization of the welfare function expressed in terms of social welfare
weights. Specifically, g, denotes the value (in terms of public funds) of giving an additional
dollar to a household in occupation i. In other words, the government is indifferent regard-
ing giving one more dollar to a household in occupation i and getting g of public funds. The
higher the g, the happier the government is to give money to this occupation and, assuming
the government values redistribution, g, decreases as i increases. Additionally, g depends on
net labor income ¢, the marginal value of public funds p, and the distributional tastes of the
government v as shown in Eq. (4). If ¢ is already equally distributed, then there is less reason
to further redistribute and so g should be equal across i’s. The higher the p, the more the gov-
ernment values its public funds and the less keen it is to redistribute income. The higher the
v, the keener the government is to give money to the poorest members of society instead of to
the wealthiest.

1
pe; @

&=

Eq. (3) defines the optimal net tax schedule of a change in net tax rate for occupation i by a
small amount dT. Three effects are at work here, which have to be balanced to reach optimal net
tax rates. First, there is the mechanical effect of a change in net tax rate. The rise in T, causes the
government to collect more revenue from all those in occupation i and all richer occupations
i+1,i+2,..,10. This is represented by Ziihj. Second, we include the effect of social weights,
g, attached to each occupation. This is done by stating that the government values each dollar
collected by occupation i at 1 - g,, since the government may prefer not taking money from
some groups in the first place (e.g., the very poor). Third, it includes two behavioral responses:

the extensive response and the intensive response.
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The extensive response is captured by the extensive labor supply elasticity (technically, the

extensive mobility elasticity),

_¢—¢c, Oh s
7, o —c) (5),

which refers to T, becoming so large that some people working in i may choose to become
unemployed or inactive (i ). It measures the percentage change in number of employed in
occupation i when the difference between net labor incomes of employed in occupation i and
unemployed/inactive changes by 1%. For example 77, = 0.5 means that if ¢, — ¢, increases by 1%,
employment in i will rise by 0.5%.

The intensive response is captured by the intensive mobility elasticity (akin to the inten-

sive labor supply elasticity), as indicated by the following equation:

S A —c.) ©),
which refers to people moving from one occupation to another in search of lower net taxes. It
measures the percentage increase in supply of job i when ¢, —c,_, is increased by 1%. This speci-
fication ignores income effects, or the effect of rising incomes for all occupations simultane-
ously. In the literature, however, income effects are, in any case, found to have a small impact,
according to Saez (2002).

Finally, h, represents the optimal i distribution given the empirically observed h}

distribution

C. —¢C 3
h =R Gy o,

i 0

where the h/ are reconfigured to account for the extensive response to change in net taxes.
Here, ¢! represents the actual net income and ¢, represents the optimal net income, which is
estimated simultaneously with Eqs (1-3). Whenever net taxes are lowered for households of
occupation i, so that ¢, —c, becomes bigger, more households should be working in i, given

extensive elasticity 77,and actual net incomes ¢ —c;.

5.2 The parameters

There are several parameters that need to be chosen for Lithuania: the labor supply elasticities
(or, actually, long-run taxable income elasticities), societies’ preferences, and others. We use

taxable income elasticities, e, defined as

1-7 0z

e =t 9%
oz 5(1—1’))

namely the percent in reported income when the net-of-tax rate increases by 1%. The benefit
of this “sufficient” elasticity is to capture directly all behavioral effects or raising taxes, includ-
ing real responses (e.g., labor supply adjustments), tax avoidance (e.g., claiming deductions or
(legal) income shifting between tax bases), and illegal tax evasion behavior (e.g., see Saez et al.

2012). Nevertheless, we also rely on the available labor supply elasticity estimates for Lithuania.
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5.2.1 Elasticities

We start with choosing (uncompensated) intensive and extensive labor mobility elasticities
for (5) and (6), respectively. Income effects are usually found to be small on aggregate (Saez
2002; Bargain et al. 2014), which justifies considering uncompensated labor supply elasticity
instead of compensated labor supply elasticity. Additionally, we require different extensive and
intensive mobility elasticities for high- and low-income households. If these differ, this should
produce a kink in the optimal tax schedule: higher extensive elasticities for low incomes calls
for subsidies to the poor.

First, it should be noted that {" is not observed empirically, but can be calculated as

W,
G
W, =W,
by first estimating
_1-7  ow

£=—-
ow 8(1-17)

where € shows how much wage responds to the net-of-tax rate change.

Second, as the magnitude of elasticities is uncertain, Saez (2002) proposed a wider range
of &s and 7s for the upper and lower tail of distribution based on the summary of literature
(see Table 6). Unfortunately, the ranges are large, are based mainly on US data, are ambiguous
about being short- or long-run elasticities, and refer to labor supply responses only (i.e. are not
elasticities of taxable income). This has been partly remedied by newer studies.

Barrios et al. (2019) estimated Lithuania’s short-run labor supply elasticity as

o = WO

" hSw ®),

denoting a percent change in net-wage on the number of hours worked, to be between 0.15 for
high-skill individuals and 0.3 for low-skill individuals. This elasticity captures the main behav-
ior effect: the real response of labor employment and work duration (the sum of € and 77). While
there are no estimates for Lithuania’s intensive, e, and extensive, e, » margins, Bargain et al.
(2014) study these distributions across income quantiles countries largely comparable to Lithu-
ania, such as Estonia, Hungary, Finland, and Poland. For the four countries, the extensive labor
elasticities for the lower quantiles, e, , ranges between 0.08 and 0.26 (an exception is Finland,
with 0.8). For the higher end, e
intensive labor elasticities range between 0 and 0.03 for the lower e, , and ~0.04 and 0.03 for

., Tanges between 0.05 and 0.23. For the same four countries,

the higher e, , deciles. The extensive elasticity was found to vary between 0.3 and 0.65 in Stachr

(2008) for Estonia, while intensive elasticity was negligible. This suggests that for Lithuania,

Table 6 Intensive and extensive elasticities as proposed by Saez (2002)

High income (w =20,000 $) Low income (w < 20,000 $)
n 0 [0-1]
£ [0.25-0.5] [0.25-0.5]

The table indicates a range of possible elasticities for the United States.
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also, most of the labor supply would come from the extensive margin for both the lower and
higher income households, even though there may not be large differences between the upper
and bottom income distributions."”

Lithuania’s long-run labor supply elasticity could be much higher, and long-run taxable
income elasticities are larger still. We opt for long-run elasticities to capture long-run effects
on the economy. Jantti et al. (2015), who has access to long-term data for largely Scandinavian
countries, find e, to range between 0 and 0.4, while e, ranges between 0 and 0.28. This suggests
that a fair long-run range for Lithuania’s e, is 0.1 to 0.7. It is expected that e, > e,. Empirical
studies such as Jongen and Stoel (2019) for the Netherlands show that ¢, is only 0.05, while e_ is
0.21 in the long run. Lithuania’s long-run elasticity of taxable income should also have a similar
range, but is more likely to be from 0.2 to 0.8, with the most likely elasticities at 0.5 at the top
and the bottom of the income distribution (the intensive margin more relevant for the top and
the extensive margin for the bottom). This falls within the range of e_estimates, although it
exceeds the average of 0.3 (Neisser 2017).

One reason for the larger ¢_in Lithuania could be the tax system. The narrower the tax
base, hence many tax avoidance possibilities, the higher is the elasticity (Saez et al. 2012).
The statutory net tax of Lithuania shows that avoidance possibilities exist, especially for
the self-employed. Another reason could be the low level of law enforcement. The large
shadow economy in Lithuania suggests that tax rules there are not enforced sufficiently.
The final list of e_is presented in Table 7. We assumed that the high income corresponds
to 12,000 Euro.

While elasticities in Table 7 apply to the general population, which is dominated by
employed households, it does not necessarily apply to average self-employed households. For
instance, tax evasion can be higher among the self-employed, since they are not subject to
third-party reporting. Indeed, the elasticities for the self-employed are found to be up to three
times larger in Spain (Almunia and Lopez-Rodriguez 2019) and in Poland (Zawisza 2019).
Other studies also show that elasticities of self-employed income are roughly two times higher
than for other types of income (Neisser 2017). However, since we have no available elasticities

for Lithuania, we leave this for future work.

Table 7 Ranges of elasticities of taxable income for Lithuania

High income (w = 12,000 Euro) Low income (w < 12,000 Euro)
[0.2,0.3,0.5] [0.2, 0.4, 0.6]
[0.1,0.2,0.3] [0.02,0.1,0.2]

Note: non bolded values represent intervals while bolded variables represent the chosen
point estimate.

The preferred taxable income elasticities for Lithuania are represented in bold charac-
ters whereas the range of possible elasticities is in brackets. w is equivalized employment
income, which includes employer’s and employee’s social contributions.

17 The unresponsiveness of elasticities to income deciles was explained in a more recent study for Slovakia by Siebertova
etal. (2015). There, ¢, , falls to 0.06 ¢, , from 0.16 e, , when only prime age workers are considered, but not when a larger
share of older workers are included. For Lithuania, then, where pensions are relatively low compared to the average
wage, potential pensioners are also more likely to respond strongly to wages.
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5.2.2 Society’s preferences and other parameters

Another parameter is the society’s preference parameter v. Saez (2002) in most cases used v =1,
which already has a high preference for redistribution, while v = 0.25 would be a lower point
estimate. According to surveys, 92% of Lithuanians believe income inequality is too high,
Lithuania being one of the leading countries in the EU. Additionally, Lithuania’s government
explicitly tries to reduce poverty and income inequality (LR Vyriausybe 2017). Therefore, v
should be clearly positive and relatively high. We set v = 1 in the baseline and v = 0.7 as an
alternative scenario.

The other parameters are derived from EU-SILC data itself. H = 2,199 as this was the sum
of net transfers from the EU-SILC survey, ¢’, and i was taken from the EU-SILC survey as well.
i=1,2,...,10 so that each occupation constitutes about 10% of population, although the first bin

is smaller, so that w, =0.

5.3 The simulations

Given the model and the parameters, we utilize an R-package by Hasselman (2018) to run the
simulations for Lithuania. We obtain four key variables: net labor income, population distri-
bution by income, and average and marginal net tax rates. Information about each variable

is presented in four graphs in Figure 6 and Table 8. In each graph, the preferred parameter

Figure 6 Optimal, effective, and statutory net tax schedules.
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In each graph, the optimal net tax schedule with the preferred parameter specification
(see Table 7) is depicted by a blue line while alternative parameter choices are presented
as a shaded area around the blue line. The green dashed line and the black dotted line
represents the variables distributions in line with the effective and statutory tax schedules
respectively. The diagonal red line on the top-left figure is a 45-degree line depicting zero
net taxes.
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specification is depicted by a blue line, and alternative parameter choices are presented as a
shaded area around the blue line. The green dashed line represents the effective net tax sched-
ule, and the black dotted line is the statutory tax schedule. Let us go through what messages
each graphs suggest in turn.

The effective and statutory net tax schedule coincides with the optimal net schedule for
the middle of the income distribution, but less for the tails. The figure on the top-left holds the
transformation from gross employment income to net labor income. Effective net labor income
and statutory schedule coincides with the optimal net labor income for middle (gross employ-
ment) incomes, and, in most cases, falls within the range of optimal schedules. At higher
incomes, the optimal net labor income is slightly below the net labor income of the statu-
tory and well below the effective net tax schedules. For those earning little gross employment
income, the optimal tax rates suggest that more can be done to increase labor market participa-
tion and reduce unemployment: less income should be directed to the very poorest and in-work
credits should be provided. Unemployment and nonparticipation would then drop (from 6.9%
to close to 0.9%) while the share of households employed at lower income levels rises (from
13.0% to 20.0%) because of more in-work credits, as illustrated by the top-right figure. The
unemployment and nonparticipation drop should be taken with caution. The optimal net tax
model does not distinguish between work capacity and household preferences. For example,
some households may suffer from severe disability or wish to attend to their own children. In
these cases, it may not make sense to fully remove benefits or expect that in-work incentives
would encourage these people to work.

Effective/statutory average and marginal tax rates are close to their optimal levels in the
middle of the income distribution, but not the tails. Optimal marginal tax rates for the bottom
deciles are strongly negative: 112.4% of their gross employment income. This contrasts mark-
edly with the effective positive 67.7% marginal tax rate for the bottom deciles. Additionally, the
optimal marginal tax rate for the top of the gross employment income distribution is 48.7%
while the effective marginal tax rate is 31.3% or about 11% below statutory. Empirical stud-
ies suggest that optimal tax rates tend to be much higher than statutory rates at top incomes.
Saez (2002) shows that the majority of estimates of optimal tax rates for top incomes for the
United States lie above 50%. Klemm et al. (2018) also find that the top optimal marginal tax
rates exceed 50% and tend to be 10—but sometimes even 30—percent points above the statu-
tory marginal tax rates in 27 countries. Therefore, the 11% difference is on the lower side of the
estimates. Part of the reason for the gap is the large extensive labor elasticity in Lithuania for
top incomes, which prevents taxing high incomes too high. Another reason is a large presence

of self-employed individuals.

6 Statutory, Effective, and Optimal Net Tax Schedules for
Employees and the Self-employed

Here, we compare statutory, effective, and optimal (equivalized) net tax schedules for employee
and self-employed households. The three net tax schedules coincide more for employees than
the self-employed. This can be seen in Figure 7, where the two groups are distinguished. The

effective and statutory net tax schedules for employees lie close to the optimal tax schedule,



Page 25 of 33 8 Cerniauskas and Jousten. IZA Journal of Labor Policy (2021) 11:5

Figure 7 Statutory, effective, and optimal equivalized tax schedules for households
grouped according to income.
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The graph illustrates how household’s equivalized gross employment income translates
into equivalized net labor income for three tax schedules: effective, statutory, and opti-
mal. The effective and statutory tax schedules are presented as points (for each decile) for
employees and the self-employed. The optimal tax schedule is calculated for the total pop-
ulation aged 18-62, and excludes students. The shaded area around the dashed blue line
illustrates a range of optimal tax schedules using a range of parameters as shown in Table 7.
The data comes from EU-SILC, the simulation was carried out with the help of EUROMOD,
and the optimal tax schedule was computed along the lines of Saez (2002).

while the self-employed are further away—in most cases, outside of the optimal net tax sched-
ules range. The self-employed are subject to lower statutory net tax rates, which exceed the
range of optimal net tax schedules for higher gross employment income deciles. Additionally,
the self-employed effectively pay even lower effective tax rates than they are required. This
holds true for the whole gross employment income distribution. There is also a smaller differ-
ence between the two groups at the bottom. The self-employed face relatively higher net tax
rates than employees due to lower public transfers (compare Tables 4 and 5).

There are several possible ways to explain the large gap between the effective and statu-
tory net tax schedules for the self-employed. The most likely explanation is tax evasion.
In Lithuania, there is a tendency to underreport self-employment income or not declare
being self-employed at all, as previously noted by Navicke and CiZauskaite (2018). Assum-
ing that survey respondents are more willing to reveal their true self-employed incomes
in questionnaires, we can compare the effective and statutory tax rates to obtain an esti-
mate for evaded taxes in Lithuania, as done in Table 9. Employee households may not pay
up to about 5.6% to 14.4% of their taxes, while the self-employed may evade as much as
69.9%, depending on the gross employment income distribution. Assuming that missing

taxes arise from underreported income, we see that these numbers are high, but plausible,
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Table9 Estimated difference between statutory and effective tax schedules per equival-
ized household per year

2*percentile % of statutory tax Th. Euro

Employees Self-employed Employees  Self-employed

-7

-20 4.76 64.12 0.02 0.28
-30 10.30 57.10 0.14 0.62
-40 13.72 46.82 0.27 0.75
-50 10.89 50.87 0.28 0.96
-60 8.75 63.99 0.29 1.50
-70 9.00 61.01 0.36 1.96
-80 9.25 63.95 0.47 2.33
-90 6.07 67.33 0.39 3.17
-100 8.11 63.41 0.94 4.83

The figures are derived from the difference between statutory and effective average tax
rates from Tables 4 and 5, respectively. Percentiles are sorted according to the equivalized
household gross employment income of all nonstudents aged 16-62.

given the empirical literature. An estimate for Lithuania is found in Kukk et al. (2019), who
estimated income underreporting of the self-employed in surveys to be around 25% to 30%,
depending on the definition of “self-employed.” The study, however, uses the consumption
approach to estimate tax evasion, which should give a lower bound of underreporting esti-
mates. In addition, income underreporting in surveys does not necessarily mean that people
equally underreport income to authorities. For example, the same study estimated that, in
Estonia, the self-employed underreport 22% of their income, while Paulus (2015) estimated
that as much as 71% of self-employment income is unreported to authorities, which is what
matters for tax collection. Estimates from other countries are generally in line with what
we expect given our results. Paulus (2015) finds that, in Estonia, up to 20% of employees
underreport income. Paulus (2015) also finds that underreporting is greatest at the tails of
the income distribution, something also found by Johns and Slemrod (2010) for the United
States. While there is greater underreporting at the lower percentiles for Lithuania, the mes-
sage is less clear for the top. However, this may be due to the failure to capture top incomes
in the survey for Lithuania. Many more studies find that the self-employed evade much
more taxes than employees by underreporting income. Baldini et al. (2009) find that, in
Italy, the self-employed tend to evade more income tax than employees do. Pissarides and
Weber (1989) find that the self-employed in the UK actually have 1.55 times the reported
income, meaning that they underreport income by 35% in the UK, while Slemrod (2016)
cites International revenue service (IRS) studies in the United States, where 56% of income
may be unreported for the self-employed. A study by Artavanis et al. (2016) in Greece shows
that the self-employed in certain professions, such as doctors, lawyers, engineers, and sci-
entists, as well as accountants and financial service agents, underreport more than half of
their income.

Even though tax evasion is a likely explanation for the difference between effective and
statutory tax rates for the self-employed, it is also reasonable to assume that some of this dif-

ference is due to measurement error. However, it is not clear if in aggregate the error under- or
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overestimates the difference. First, EUROMOD does not model all taxes and contributions,
which would result in lower tax evasion. Second, there might still be some income, particularly
self-employment income, that is not reported to the authorities and not revealed in the ques-
tionnaire, which would mean greater tax evasion.

The difference in statutory rates between employees and the self-employed could be
accounted for in several ways. For example, the government may perceive the self-employed
more favorably than employees. There could be at least two reasons for this. One is that the
self-employed would not be able to become employees, and this scenario is better than being
unemployed. A second reason is that the government believes that the self-employed tend to
contribute more to society, either by themselves producing significantly more earnings due to
lower taxes, by supporting the rest of the economy by being entrepreneurs and eventually hir-
ing more labor, or by producing other positive externalities (see Scheuer and Slemrod 2019).
However, the first theory does not stand up to the data and the literature, while the second
lacks credible evidence. Regarding the first reason, the self-employed are bunched at the top
of the income distribution. If these households tend to earn high incomes, it is not clear why
they could not become employees or pay higher taxes as self-employed. Regarding the second
reason, a minority of the self-employed, according to EU-SILC, could be considered entrepre-
neurs and less than 10% of self-employed at the top of income distribution have employees of
their own.

This leaves the possibility that the self-employed are especially responsive to tax rate
changes or bring about large positive externalities—something that has not yet been tested
for Lithuania. At the same time, a review of the literature suggests that a major reason for
becoming self-employed is not entrepreneurship, but greater tax evasion/avoidance oppor-
tunities (Baliamoune-Lutz and Garello 2014). Additionally, the empirical literature is mixed
concerning whether the self-employed respond to tax changes, thereby placing lower stat-
utory rates into question (Baliamoune-Lutz and Garello 2014). For example, Bruce (2002)
shows that higher statutory tax rates on self-employed income in the United States did not
lead to the closing of small businesses. On the contrary, higher proportional taxes on the
self-employed, together with the possibility of offsetting losses, actually encourages entre-
preneurship via a risk-sharing channel, as first explained by Domar and Musgrave (1944)
and later found in empirical work (e.g., Baliamoune-Lutz and Garello 2014). Apparently, it is
progressive self-employment taxes that seem to deter self-employment, as shown by Gentry
and Hubbard (2000) for the United States and by Baliamoune-Lutz and Garello (2014) in

Europe.

7 Conclusions, Limitations, and Recommendations

We compared the statutory, effective, and optimal net tax schedules for Lithuania for the
period 2014-2015. We did this for all Lithuanian households and then looked at employee and
self-employed households separately to investigate different forms of employment.

We found that the three schedules largely coincide for the middle of the income dis-
tribution for all households. The three diverge, however, at the tails of the income distribu-

tion. At the bottom of the income distribution, the optimal net tax schedule suggests that
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more in-work benefits should be provided for the least paid, to encourage employment.
At the top of the income distribution, more effort could be made to extract tax revenue to
improve tax compliance. The results for employee households were similar to that of all
households.

We found that the three net tax schedules coincide more for employee households than
for self-employed households. Except for those at the very bottom of the income distribution,
the self-employed are subject to lower statutory net tax rates and very low progressivity, as
compared to employees. Unfortunately, using the same elasticities for the employed and the
self-employed does not allow us to draw strong conclusions about optimal taxes for the self-
employed. Nevertheless, the self-employed do effectively pay much lower taxes than the statu-
tory tax schedule would suggest. This holds throughout the income distribution and could
mean that as much as 70% of self-employed taxes are not paid.

Our conclusion can be viewed as a conservative one. If we were to exclude pension con-
tributions or consider all social contributions as generating actuarially fair benefits, the inad-
equacy in taxation levels would likely be even larger. The divergence would be greater still if we
were to consider income taxes only, and not social contributions or benefits. Additionally, we
considered a budget-neutral tax schedule. Finally, the fact that statutory rates differ substan-
tially can explain why optimal taxes are also relatively low. Were there fewer opportunities to
avoid taxes by having a broader tax base, measured elasticities would be smaller and optimal
taxes would be higher.

As this is an initial step in comparing the three schedules, there are ways to improve
the estimates. First, the EU-SILC is known to poorly capture top incomes; greater access to
administrative data could help solve this problem. Second, the fact that the statutory tax
schedule differs from the effective tax schedule for the self-employed means that the house-
hold misreport their employment status and incomes to the authorities, EU-SILC, or both.
Third, we were not able to find Lithuania-specific long-run estimated elasticities, mean-
ing that the current ones had to be taken from other studies. Nonetheless, such elasticities
can be eventually estimated, particularly as a large income tax reform took effect in 2019.
Obtaining taxable income elasticities for the self-employed and the employed separately
would be especially beneficial. Fourth, one may consider a different set of elasticities or/
and preferences for the optimal net tax schedules of employees and the self-employed. For
example, society could value the self-employed more, or they themselves could be more
responsive to wages.

The findings presented in this article point to several recommendations.

First, the effective net tax schedule indicates that less taxes and social contributions are
collected than households are statutorily required to provide. Therefore, more efforts can be
placed on the auditing of households, especially at the upper tail of the income distribution,
to extract more government revenue. Before doing so, the marginal cost of the audit and the
marginal value of public funds should be estimated.

Second, the optimal net tax schedule recommends providing tax credits to those who
receive low wages. Upon obtaining better estimates of the bottom of the distribution, this pol-
icy could be considered further. This is especially relevant with the resurgence of discussions

on universal incomes, which counters in-work credit suggestions.
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Third, the optimal tax schedule recommends fewer benefits to unemployed and non-
active households. With the combination of lower out of work benefits and higher tax credits,
households would be more inclined to seek employment. However, one would first have to
consider at least the health and preferences of households, as many benefits relate to health,
disability, and children.

Fourth, the benefits of the current lower statutory taxes for the self-employed should be
closely weighted alongside the associated costs of lower tax revenue. As the majority of the
self-employed are found at the upper tail of the income distribution, a great deal of tax revenue
is not collected. Furthermore, international evidence shows that some companies start hiring
and individuals start choosing self-employment purely for the purpose of paying less tax. In
such cases, it may be in the general interest to raise statutory tax rates for the self-employed

closer to, or even above, the tax rates of employees.
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Appendix

Table A1 Number of observations per decile from EUROMOD output

Percentile Gross employment income Total observations Employed Self-employed
0-7 0 690 0 0
=20 1,413 784 174 20-49
-30 3,588 649 385 59
-40 5,102 649 462 20-49
-50 6,609 641 543 20-49
-60 8,219 635 559 20-49
=70 10,080 626 557 20-49
-80 12,357 615 545 52
-90 15,690 635 578 20-49
-100 27,651 572 461 107

Data is sorted according to equivalized gross employment income (includes social contributions that are evalu-
ated by EUROMOD). All figures are taken from EUROMOD and are weighted to include only those households with
at least one member who is 18-62 years old and is not a student. Deciles are based on weighted observations,
which results in different number of observations per quantile; 20-49 indicates that there are between 20 and 49
(inclusive) number of observations, although the number is not publishable due to confidentially reasons. The first
7 percentiles do not have any gross employment income.

Table A2 Number of observations per decile from EU-SILC

Percentile Gross employment income Total observations Employed Self-employed
0-7 0 680 0 0
=20 1,395 787 300 20-49
=30 3,525 629 501 60
-40 4,972 636 557 20-49
=50 6,470 653 602 20-49
-60 8,047 631 576 20-49
=70 9,888 623 569 20-49
-80 12,141 619 557 55
-90 15,425 625 569 20-49
-100 27,143 576 467 107

Data is sorted according to equivalized gross employment income (includes social contributions). All figures are
taken from EUROMOD and are weighted to include only those households with at least 1 member who is 18-62
years old and is not a student. Deciles are based on weighted observations, which results in different number of
observations per quantile; 20-49 indicates that there are between 20 and 49 (inclusive) number of observations,
although the number is not publishable due to confidentially reasons. The first 7 percentiles do not have any gross
employmentincome.
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Table A3 Household statutory average net tax rates in Lithuania, net taxes as a share of gross employment

income.
Percentile Net taxes Taxes Public transfers
Al Employees Self- Employees Self- Employees Self-
employed employed employed
0-24
-50 -0.946 -0.006 -0.012 0.354 0.327 0.361 0.339
[996] [281] [60] [281] [60] [281] [60]
=75 0.116 0.170 0.003 0.398 0.303 0.229 0.300
[720] [599] [53] [599] [53] [599] [53]
-100 0.293 0.312 0.207 0.419 0.295 0.106 0.088
[653] [577] [68] [577] [68] [577] [68]

Oursampleisrestricted to households with one household member aged 18-62, but caninclude older and younger
household members as well. Percentiles are sorted by gross employment income (includes social contributions).
Taxes include income tax and social contributions. Public transfers include old-age, disability, unemployment,
and other benefits. Net taxes are taxes minus public benefits. Gross employment income is taken from EU-SILC,
whereas all other figures are estimated by EUROMOD, which takes into account various individual and household
characteristics (e.g., age, health status). All figures are taken from EU-SILC and are weighted to include only those
households with one member aged 18-62 and who is not a student, but older and younger household members
may be present. The number of observations per quantile is in []. EU-SILC, European Union Statistics on Income
and Living Conditions.

Table A4 Household average effective net tax rates in Lithuania, net taxes as a share of gross employment
income. Sample restricted to households with 1 household member aged 18-62, but can include older
and younger household members as well

Percentile Net taxes Taxes Public transfers
Al Employees Self- Employees self- Employees Self-
employed employed employed
0-24
-50 -0.522 -0.064 -0.190 0.316 0.117 0.380 0.307
[996] [287] [55] [287] [55] [287] [55]
=75 0.142 0.173 -0.115 0.362 0.105 0.188 0.221
[721] [605] [51] [605] [51] [605] [51]
-100 0.285 0.323 0.018 0.399 0.082 0.076 0.064
[653] [576] [68] [576] [68] [576] [68]

Percentiles are sorted by gross employment income (which includes social contributions). Taxes include income
tax and social contributions. Public transfers include old-age, disability, unemployment, and other public ben-
efits. Net taxes are taxes minus public benefits. All figures are taken from EU-SILC and are weighted to include only
those households with one member aged 18-62 and is not a student. The number of observations per quantile is
in []. EU-SILC, European Union Statistics on Income and Living Conditions.
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