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Abstract

In Poland, between 2005 and 2019, the share of the employed with tertiary education among 
men increased by about 10 percentage points and among women by about 18 percentage 
points. We study the impact of this change on relative income poverty and income inequal-
ity using a microsimulation decomposition based on a tax-benefit microsimulation model. 
We show that the educational change reduced poverty and income inequality incidence 
and depth. Using a microsimulation approach, we estimate that the impact of the above-
mentioned educational change on the changing material poverty risk corresponds to 40%
of the policy effect associated with changes in tax and benefit regulations. For the Gini 
index, the educational effect amounted to 91% of the policy effect. The results show that 
educational changes in Poland between 2005 and 2019 have significantly reduced income 
inequality and the risk of material poverty.

Key words: relative income poverty, income inequality, tertiary education, tax and 
benefit regulations, Poland.

1. Introduction

Between 2005 and 2019, Poland experienced an almost uninterrupted period of eco-
nomic growth, with GDP per capita increasing by 76% and the employment rate rising from
52.8% to 68.2%. According to PHBS (Polish Household Budget Survey), among men, the
percentage of employees with a college degree increased from 15.8% in 2005 to 26.0% in
2019. Among women, the change was from 26.7% to 44.7%. At the same time, the shares
of employees with at most basic vocational education declined - among men from nearly
50% to 39%, and among women from 28.1% to 17.1%. During this period, income inequal-
ity, as measured by the Gini coefficient, decreased from 33.3% in 2006 to 28.5% in 2019
and relative income poverty from 19.1% to 15.4% 2. Such large changes in the educational
structure of the labor force should be reflected in changes in income inequality and the risk
of material poverty. The analysis of changes in income inequality in the context of educa-
tional changes has a long tradition in economics, dating back to Kuznets, Becker, or Spence.
While there is consensus that better education and greater accessibility promote economic
development and improve the general standard of living of the population, there is no una-
nimity on the relationship between change in the educational structure of employment and
disposable income disparities.

1Faculty of Economic Sciences, University of Warsaw, Poland. E-mail: l.morawski@uw.edu.pl. ORCID:
https://orcid.org/000-0000-0003-3464-3963.

2Values based on EU-SILC variables ilc_li02 and ilc_di12 from the EUROSTAT database.
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In this study, using a microsimulation approach, we examine the consequences of an
increase in the share of workers with higher education on changes in income inequality and
material poverty risk. The analysis presented looks at changes in Poland between 2005 and
2019, a time of rapid economic growth, significant educational expansion, and favorable
changes in inequality and income poverty. This paper aims to contribute to the ongoing
debate on the relationship between educational expansion and income inequality.

In what follows, we use the tax-benefit microsimulation approach to analyze the contri-
bution of educational expansion among the employed to changes in income inequality and
material poverty. Such an approach has been successfully applied in the previous policy im-
pact studies (Figari et al. 2015). In this paper we use the decomposition method developed
in Bargain and Callan (2010). We are extending it by combining it with the reweighting
method of DiNardo et al. (2006). We compare the inequalities in the data with those we
would have observed if the educational structure of the labor force and the conditional prob-
ability of employment had remained unchanged from 2005 to 2019. We analyze the changes
in the values of the income inequality indices and material poverty indicators, isolating the
direct contribution of changes in tax and benefit (Bargain et al. 2017, Figari et al. 2015).

We describe changes in income inequality using the Gini index and two alternative mea-
sures: the Theil index and the Atkinson index. The analysis uses individual and household
microdata from the 2005 and 2019 Household Budget Surveys (PHBS). Each survey covers
about 100,000 individuals in 30,000 households each year. We show that expanding edu-
cation has contributed to reducing material poverty and income inequality over the period
considered. The magnitude of the educational effect was about 40% of the direct policy
effect for relative monetary poverty and was comparable to it when the Gini coefficient
measured income inequality.

In the following sections, we present a literature review and background information on
changes in the structure of education and their impact on the distribution of gross wages.
We also summarize changes in tax and benefit systems. The following section presents the
method and the data. Finally, we present the results, interpretations, and conclusions.

2. Literature

The role of education in economic development is deeply rooted in several theoretical
frameworks. Whether we refer to growth theory, human capital theory, or signaling theory,
we will generally conclude that the expansion of education has a positive impact on indi-
vidual income and the average income of society. It is much more difficult to predict the
impact of changes in the structure of education, for example when the proportion of people
with tertiary education increases, on inequality and income poverty.

2.1. Theoretical Perspectives

The work of Kuznets (1955), who suggested that income inequality initially increases
as economies grow and eventually decreases, provides the first insight into the relationship
between educational changes and changes in income inequality. According to Knight and
Sabot (1983), the education expansion has two conflicting effects: the composition effect
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and the compression effect. The composition effect prevalent in the first phase of develop-
ment increases inequalities because there is then a strong demand for skilled workers with
a relatively small supply of them. However, after reaching a certain threshold, the increased
supply of skilled workers decreases the wage premium for higher-skill workers and thus
lowers income inequality; this is the compression effect. The relative strength of these ef-
fects explains the directions of change in inequality postulated by Kuznets. Overall, even
though initial education expansion is associated with increasing inequality, eventually, it
will lead to lower inequality.

This prediction about the long-run relationship is entirely consistent with the postulates
of human capital theory, as formulated by Becker (1964). According to this theory in the
long term, broader access to education leads to a more equal income distribution by reduc-
ing the wage premium for higher education. Schultz (1961), using his modernization theory,
was less optimistic. He agreed that education enables structural transformation by reallocat-
ing labor from low-productivity to high-productivity sectors. According to him education
development promotes economic growth and provides an opportunity to reduce inequality,
but only if it provides opportunities to acquire new valuable skills. Inequality can persist or
worsen if the supply of educated workers does not match the demand in the labor market.

Signaling theory, introduced by Spence (1973), offers another explanation for why ed-
ucational expansion does not necessarily cause a decline in income inequality. The theory
posits that employers interpret educational attainment as a signal of certain desirable traits,
such as intelligence, diligence, and ability to complete tasks. This signaling mechanism
influences hiring decisions, wage offers, and career progression. In societies with limited
access to education, higher education serves as a distinctive signal for a relatively small
group, allowing them to command higher wages and enjoy significant income advantages.
However, as education becomes more accessible and a larger share of the population pursues
higher qualifications, the signaling value of a degree declines, and the wage premium asso-
ciated with higher education declines. This phenomenon is known as credential inflation.
The predictions of signaling theory are less optimistic than those previously cited. Accord-
ing to it, the expansion of education has a somewhat ambiguous effect on income inequality,
and its direction depends largely on the dynamics of the labor market. As higher education
becomes more widespread, inequality could persist or worsen if employers tighten qualifi-
cation requirements, limiting access to good jobs for people from low-income households.

Each of the three main theories provides support for the expectation that an increase in
the share of highly educated people will reduce income inequality in the long term. At the
same time, each approach recognizes that in the short term, such a change may be associated
with an increase in income inequality.

2.2. Empirical Evidence

The ambiguity of the empirical research results is not surprising in the context of diverse
theoretical conclusions. However, results showing decreasing inequality when the average
level of education increases outweigh those showing the opposite conclusion. Early studies
by Knight and Sabot (1983) and Ram (1984) confirmed the Kuznets hypothesis for develop-
ing countries. Similar results were obtained by Rehme (2007). Abdullah et al. (2015), using
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a meta-regression analysis, found that education reduces top earners’ income share and in-
creases bottom earners’ share. Hovhannisyan et al. (2019), who analyzed the relationship
between education and income inequality in 38 countries (developed and developing) from
1990 to 2014, found that higher educational attainment was consistently associated with
lower income inequality. Countries with higher enrollment rates (e.g. Sweden and Finland)
exhibited lower Gini coefficients than countries with lower enrollment rates (e.g. Zambia
and Guatemala). Lee and Lee (2018), using panel data analysis, studied 95 countries from
1980 to 2015. They confirmed that expanding educational attainment helps reduce edu-
cational inequality, which diminishes income inequality. However, Samano-Robles (2018)
received ambiguous results for 18 Latin American countries between 2000 and 2010. They
found an increase in income inequality in six countries and a decrease in four countries.
Makhlouf and Lalley (2023) challenged the wisdom that education expansion reduces in-
come inequality. This study provides insights into the dynamic relationship between these
variables using the autoregressive distributed lag (ARDL) model to explore the short- and
long-term effects of education inequality on income inequality, incorporating structural
transformation as a mediating factor. It examines the relationship between education ex-
pansion, income inequality, and structural transformation in 20 OECD countries from 1870
to 2016. It found that expanding education has no immediate effect on reducing income
inequality and that in the long run, a negative relationship emerges. The authors justify
these results by claiming that education expansion accelerates the shift of workers from
low-wage, low-inequality sectors like agriculture to high-wage, high-inequality sectors like
services and industry. According to them, the proliferation of education leads to credential
inflation, where more individuals compete for the same set of high-paying jobs. This re-
sults in lower relative returns for many educated people while preserving high returns for
elite disciplines, further widening inequality. Their results align with Kuznet’s theory and
Schultz’s modernization theory. Also, unevenly distributed gains from the education ex-
pansion due to credential inflation and the unequal returns to education across sectors are
consistent with the signaling theory.

Research on the effects of changing the educational structure is much rarer. Abdullah
et al. (2015) found that secondary schooling has a more substantial effect on income in-
equality than primary schooling, although this finding is not always robust. Hershbein et
al. (2020), observed that an increase in tertiary education levels in the United States signif-
icantly improved the income situation of lower-income earners, thereby reducing poverty
and narrowing income gaps. According to Sianesi and Reenen (2003), the impact of the
endowments associated with different levels of education (primary, secondary, and tertiary)
on income inequality seems to depend on the country’s development level. Tasseva (2021)
considered the impact of education expansion on income inequality in Great Britain from
2001 to 2017. She found that the expansion of education increased household incomes.
However, the benefits were disproportionately larger at the top of the income distribution,
contributing to widening income inequality, particularly in the pre-crisis (2001–2007) and
post-crisis (2011–2017) periods. The primary reason was unequal access to quality edu-
cation and disparities in labor market opportunities for high-skilled jobs. The decrease in
inequality due to the compression effect of education was small.
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3. Background information

The empirical analysis in this study covers the years 2005-2019, during which the global
economic downturn following the 2008 financial crisis occurred. Before the crisis, in 2007,
the GDP growth rate was close to 7%. In the following years, the rate gradually declined,
reaching almost zero in 2013. After 2013, the GDP growth rate started an upward trend,
reaching 6% in 2018. In line with this trend, the unemployment rate declined from 18%
in 2005 to below 8% in 2008 and remained around 10% between 2009 and 2013. After
that, the unemployment rate gradually decreased, reaching around 5% in 2019. During the
economic slowdown, the consolidated gross debt of the general government increased to
55.1% of GDP in 2011, and it dropped to 45.7% of GDP in 2019. The general government
deficit increased to 5.0% in 2011, and it was 0.7% in 2019. Although the Polish economy
did not fall into recession, the ability to finance new social transfers was significantly re-
duced between June 2009 and June 2015, when Poland was subject to the EU’s Excessive
Deficit Procedure (EDP). It made the Ministry of Finance reluctant to accept any changes
that lead to higher social spending (Szarfenberg 2023). Despite this, income inequality and
the risk of relative income poverty did not increase during this period. The Gini coefficient
for disposable income changed from 31.4 in 2006 to 30.2 in 2019, and the risk of income
poverty decreased from 17.3% in 2006 to 13.0% in 2019. Between 2009 and 2013, income
inequality, as measured by the Gini coefficient, remained virtually unchanged. The value
of this coefficient in 2009 was 31.1, and in 2013 it was 30.7. The risk of material poverty
decreased slightly then - from 17.1% to 16.2% (Główny Urząd Statystyczny 2022, 2020).

The changes in the macroeconomic situation, income inequality, and material poverty
risk were accompanied by a systematic improvement in the educational structure. In 2005,
16.8% of people aged 25-64 completed tertiary education; by 2019, this share risen to
32.4%. For those aged 25-34, the share increased from 25.4% to 44.6%, with the change for
women from 30.5% to 54.5% and for men from 20.5% to 37.1% (OECD 2021). According
to the PHBS, the proportion of employed males with tertiary education changed from 15.8%
in 2005 to 26.0% in 2019, while the corresponding change among women was from 26.7%
to 44.7%.

Table 1: Employment according to formal education level (Poland, 2005-2019) (%)

Males Females

2005 2011 2019 2005 2011 2019

Higher 15.80 20.5 26.0 26.7 35.8 44.7
Secondary 33.40 32.8 35.2 45.2 38.2 35.6
Vocational 40.90 37.9 33.1 20.9 19.8 16.4
Primary 9.90 8.8 5.7 7.2 6.2 3.3

100.00 100 100 100 100 100

Source: own calculations using PHBS.
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The LFS (Labor Force Survey) reveals a very similar pattern. The data indicates that
17.6% of employed men had a tertiary education in 2006 and 28.1% in 2019. Among
women, the share increased from 28.1% to 46.6% (Kowalik and Magda 2021).

The tax and benefit system in 2019 was significantly different from that in 2005 (Myck
and Najsztub 2016, Morawski and Brzeziński 2023). Table 2 summarizes the fundamental
policy changes between 2005 and 2019, while Figure 2 illustrates the differences in budget
constraints for selected types of families. The budget constraint shows the relationship
between gross income from fixed-term employment and disposable income. The constraints
were derived using the SIMPL microsimulation model for Poland (Bargain et al. 2007,
Myck and Najsztub 2015, Myck et al. 2015, Haan et al. 2008).

Table 2: Main policy changes in the tax-benefit system in Poland, 2005–2019
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and Najsztub 2016, Morawski and Brzeziński 2023). Table 2 summarizes the fundamental
policy changes between 2005 and 2019, while Figure 2 illustrates the differences in budget
constraints for selected types of families. The budget constraint shows the relationship
between gross income from fixed-term employment and disposable income. The constraints
were derived using the SIMPL microsimulation model for Poland (Bargain et al. 2007,
Myck and Najsztub 2015, Myck et al. 2015, Haan et al. 2008).

Table 2: Main policy changes in the tax-benefit system in Poland, 2005–2019

Tax-benefit policy Policy description

SSC • Reduction of the employee disability social security contribution rate by 2 percentage
points from 6.5% to 5.0% (July 2007).
• Further reduction of employee disability social security contribution rate to 1.5% and
a reduction of the employer rate to 4.5% (January 2008)
• Raising the employer disability social security contribution rate by 2.0% to 6.5%
(2012)
• Introduction of new social security contribution for farmers owning from 50 ha to 300
ha (2012)
• Introduction of small health insurance for farmers with farms above 6 ha (2010)

PIT
• Introduction of non-refundable child tax credit; increase in the credit amount from
PLN 120 (USD 43) per child to PLN 1145.08 (USD 410) (January–October 2007)
• Personal income tax schedule with three tax rates (19%, 30%, 40%) was replaced with
a schedule with two rates (18%, 32%) (2009)
• Making the child tax credit partially refundable and increasing the amounts for the
third and any subsequent child (2014)
• Lowering tax rate from 18% to 17%, the introduction of a 0% tax rate for people
under 26, a higher universal tax credit for low-income taxpayers and a lower credit for
high-income taxpayers

FA
• the amount of family allowance started to depend on the age of children; before that, it
depended only on the number of children in a family, resulting in a significant increase
in the amount of the allowance (September 2006)
• Introduction of a universal one-off childbirth allowance in the amount of PLN 1000
(USD 357)
• Introduction of a taper rate ("złotówka za złotówkę) for the family allowance and a
longer maternity allowance (2015)
• Introduction of parental benefit (PLN 500; USD 178) for second and subsequent chil-
dren in a family and means-tested for the first child in a family (2016)
• Introduction of a parental benefit (PLN 1000; USD 357) for non-working parents of
the newly born child (2015)
• Introduction of a school starter kid program, PLN 300 yearly per child attending school
(2018)
• making parental benefit universal (2019)
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Figure 1: Budget constraints for selected families (Poland 2005 and 2019)
Source: SIMPL model.

The tax and benefit system changes between 2005 and 2019 benefited most households.
Childless singles earning less than 10% of the average wage were a particular case where the
changes reduced their income. Within this group, the most significant benefit of 5% went to
those earning more than the national average wage. The regulatory changes were income-
neutral for most single people without children and childless couples. The exception was
couples on very low incomes who benefited from an increase in the universal tax credit. The
changes were very beneficial for families with children. The most significant gains went to
lone parents and parents on low working incomes. However, high- and even very-high-
income couples also benefited. For example, the income of a couple with two children and
a working partner at the average wage was almost 40% higher in 2019 than in 2005. For
such families, but with a salary twice the average, the income was 26% higher.

4. Method and data

Bargain and Callan (2010) used the results from a tax-benefit microsimulation model to
assess the impact of tax and benefit law changes on the distribution of household disposable
income. Below, we outline that method.

Let It denote the value of an inequality or poverty index calculated for the income distri-
bution dt . In the microsimulation approach to tax-benefit analysis, we assume that income
values are generated by a tax-benefit function dt(pt ,yt), where pt is a vector of monetary
parameters embedded in tax-benefit regulations, and yt represents the data required for sim-



22 L. Morawski: Education expansion and income inequality...

ulating taxes and benefits. The data matrix yt typically contains values for market and
replacement incomes (e.g., wages, pensions, disability benefits, survivors’ benefits, and so-
cial pensions) as well as variables describing the members of households (e.g., age, gender,
education, marital status, and health).

A tax-benefit microsimulation model allows us to decompose changes in the value of the
index ∆I into two components: the direct effect of regulatory changes and the effect of other
changes, such as changes in pre-tax incomes and household characteristics. We present this
decomposition as follows:

∆I0,1 = ∆Iπ
0,1 +∆IO

0,1 (1)

where

• ∆I0,1 is the change in the value of the index between the initial period 0 and the final
period 1,

• ∆Iπ
0,1 is the direct contribution of regulatory changes introduced during this time,

• ∆IO
0,1 accounts for the contribution of other changes.

Bargain and Callan proposed to measure the policy effect as follows:

∆Iπ
0,1 =

1
2

[
I[d1(p1,y1)]− I[d0(α p0,y1)]

]
+

1
2

[
I[d1(p1,αy0)]− I[d0(α p0,αy0)]

]
(2)

where d0(.) and d1(.) are the tax-benefit functions for the initial and final periods, re-
spectively. The policy effect is the average marginal effect of implementing legal changes,
assuming data distribution from the initial and final periods.

The choice of the index α is significant, as it defines the distribution-neutral scenario for
which the policy effect equals zero. We adopt changes in the average wage in the economy
so that indexing mechanisms other than wage indexing are treated as policies. For instance,
price indexing based on the Consumer Price Index (CPI) applied to family benefits is seen
as a policy choice. The applied indexing does not alter the value of ∆I if the tax-benefit
system is linearly homogeneous and I is independent of scale. As we demonstrate below,
both conditions hold in our case.

The contribution of other factors, i.e., those unrelated to regulatory changes in benefits
and taxes accounted for in the microsimulation model is similarly defined:

∆Iπ
0,1 =

1
2

[
I[d0(α p0,y1)]− I[d0(α p0,αy0)]

]
+

1
2

[
I[d1(p1,y1)]− I[d1(p1,αy0)]

]
=

1
2

O(p0)+
1
2

O(p1)

(3)

The education level of individuals is one of the variables in the data matrix yi. Using
the microsimulation model, we extract from the ∆Iπ

0,1 two effects related to changes in the
educational structure, which operate by affecting the distribution of gross wages. The first
is the direct composition effect of an increased share of individuals with higher education.



STATISTICS IN TRANSITION new series, September 2025 23

The second is the effect on the change in employment rates by having people with higher
education have a lower probability of not working. We reweight datasets to identify effects
using the DFL method. For the first effect, we used three distributions of gross wages.

• The observed distribution of gross wages for 2019, reflecting the educational structure
edu1 and other wage determinants X1. The data set is then y1(edu1,X1).

• A counterfactual distribution of wages in 2019, assuming the educational structure
and other wage determinants were as they were in 2005. The data set is then y1(edu0,X0)

• A counterfactual distribution of wages in 2019, assuming the educational structure
was as in 2019 but other wage determinants were as in 2005. The data set is then
y1(edu1,X0)

To identify the second effect, we used two counterfactual distribution: a) y1(edu0,X0;e1),
in which employment probabilities conditional on education were as in 2019, b) y1(edu0,X0;e0)

with employment probabilities as in 2005. The extended decomposition using these addi-
tional distributions is:

O(p1) = I [d1(p1,y1)]− I [d1(p1,αy0)]

= I [d1 (p1,y1(edu1,X1))]− I [d1 (p1,y1(edu1,X0))]

+ I [d1 (p1,y1(edu1,X0))]− I [d1 (p1,y1(edu0,X0))]

+ I [d1 (p1,y1(edu0,X0;e1))]− I [d1 (p1,y1(edu0,X0;e0))]

+ I [d1 (p1,y1(edu0,X0;e0))]− I [d1 (p1,αy0(edu0,X0;e0))]

= X(p1)+ edu(p1)+ emp(p1)+ res(p1)

(4)

The first difference measures the effect of changes in non-educational determinants of
wages acting by changing the distribution of gross wages. The second difference is the
changes in the education structure, which changed the distribution of gross wages (the com-
position effect). The third is the effect of a change in the structure of education on the
probability of employment (the employment effect). The last term is the residual term or
the new other effect. The decomposition of the second component of the standard other
effect is:

O(p0) = I [d0(α p0,y1)]− I [d0(α p0,αy0)]

= I [d0 (α p0,y1(edu1,X1))]− I [d0 (α p0,y1(edu1,X0))]

+ I [d0 (α p0,y1(edu1,X0))]− I [d0 (α p0,y1(edu0,X0))]

+ I [d0 (α p0,y1(edu0,X0;e1))]− I [d0 (α p0,y1(edu0,X0;e0))]

+ I [d0 (α p0,y1 (edu0,X0;e0))]− I [d0 (α p0,αy0 (edu0,X0;e0))]

= X(p0)+ edu(p0)+ emp(p0)+ res(p0)

(5)

As Figure 2 shows, changes in the educational composition of employed have reduced
the share of low wages and increased the importance of wages at the top of the distribu-
tion. We expect that changes in the gross wage distribution will affect the distribution of
disposable income and the values of the income inequality and poverty indices.
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Figure 2: Actual and counterfactual wage distributions for 2019
Source: SIMPL model.
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Figure 3: Actual and counterfactual wage distributions for 2019
Source: SIMPL model.

We use the SIMPL tax and benefit microsimulation model to simulate counterfactual
income distributions (Bargain et al. 2007, Myck et al. 2015, Haan et al. 2008). The model
contains a computer code describing the tax and benefit rules, and the database was cre-
ated using the PHBS datasets. The PHBS is an annual survey of about 30,000 households
and over 100,000 individuals. We used more than 107,000 observations for 2005 and almost
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94,000 for 2019. We used simulated equivalised disposable income, so the number of obser-
vations with negative or zero income is negligible. In 2005, three people had zero income,
and 343 had negative income. The corresponding figures for 2019 are 93 and 373. The sur-
vey collects detailed information on individual income from work (permanent employment,
temporary employment, and self-employment) and replacement income (pensions, early re-
tirement benefits, disability benefits, unemployment benefits, and maternity pay). Family
and household income, such as investment income, property income, survivors’ pensions,
private transfers, housing benefits, and social assistance, are also included in the data. We
use the exact definition of disposable income as in the PHBS. Disposable income is net
income from work, family benefits, carer’s allowance, housing benefits, and cash social as-
sistance.

Table 3 provides information on the characteristics of the most important variables in the
data matrices. Changes in the values of these variables and changes in the value of pre-tax
income are the causes of the other effect.

Over several years, the distributions of these characteristics are reasonably stable. How-
ever, some changes between 2005 and 2019 could affect the values of the poverty and in-
equality statistics. Firstly, the proportion of people living in large towns and villages has
increased over the period while the proportion of people living in medium-sized towns (200
000 to 500 000 inhabitants) and small towns (20 000 to 100 000 inhabitants) has decreased.
Secondly, we see an increase in the proportion of people over 55 and a decrease in the group
under 35. Remarkably, there is an increase in the share of the over-65s, accompanied by an
increase in the number of households living on pensions. The effect of the aging process
is an increase in the proportion of marriages in which both people had retirement incomes
and a decline in the importance of families with children. In this study, we are interested
in the consequences of the change seen in Table 3 relating to the change in the educational
structure. In the data used for the study, the share of people with tertiary education increased
from 10% to almost 21% between 2005 and 2019, which, as we have already shown, was
accompanied by a significant increase in the importance of people with tertiary education
among the working population.

We use a standard at-the-risk poverty rate index with a poverty line of 60 percent of
median equivalised disposable income to measure relative monetary poverty. We apply
the modified OECD equivalence scale. An analysis of the depth of poverty supplements
the incidence analysis. Following the suggestion of Jenkins (2009), we use a portfolio of
distribution-sensitive indices since any index of income inequality incorporates value judg-
ments about the relative importance of changes in different parts of the distribution. For
example, the Gini index is more sensitive to changes in the middle of the distribution than
other inequality measures. It is unreasonable to expect a single numerical index, such as
the Gini, to capture the whole distribution in all respects. Therefore, in addition to the Gini
index, we use the Theil index, the mean logarithmic deviation (MLD), and the Atkinson
index. The Theil index and the MLD belong to the class of generalized inequality indices
based on ’entropy,’ which measures the deviation from perfect equality. Any index in this
class is defined by the parameter describing the sensitivity to changes in a given part of the
income distribution. The higher the parameter’s value, the more sensitive the index is to
changes in the upper tail of the income distribution. We use two values - 0 for the mean log
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Table 3: Changes to the input data (%)

Variable 2005 2019

Female 52.32 53.25
Town size (thousand)
500- 10.44 11.36
200-500 8.96 7.68
100-200 7.03 6.70
20-100 18.42 15.60
<20 11.16 10.28
Village 43.99 48.37
Education
Higher 10.23 20.98
Secondary 30.89 32.07
Vocational 26.78 26.80
Primary/none 32.10 20.15
Age
0-19 28.29 22.46
20-24 8.25 4.41
25-34 13.05 11.67
35-44 12.69 13.91
45-54 16.49 12.13
55-64 10.39 14.83
65-74 6.93 13.40
75+ 3.91 7.19
Family type
Single without children 12.62 14.05
Single parent 7.46 6.54
Childless couple 13.30 15.43
Couple with a child 54.61 40.99
Single pensioner 5.90 9.87
Pensioner couple 6.10 13.14

Source: own calculations using PHBS.

deviation and 1 for the Theil index. The value judgment is directly included in the Atkinson
index via the inequality aversion parameter in the utility function. A higher value of this
parameter gives higher weight to changes in the low-income part of the distribution in social
welfare. We consider three values for the aversion parameter: 0.5, 1, and 2.

5. Results

The relative income poverty decreased by 5 percentage points, from 17.05 % in 2005
to 12.02% in 2019, and the poverty gap decreased from 4.59 to 3.72. Both changes were
statistically significant at the 5% level.
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Table 4: Poverty and inequality, Poland 2005-2019

95% CI 95% CI
index 2005 LB UB 2019 LB UB

Poverty
FGT 0 17.05 16.94 17.15 12.02 11.94 12.11 decrease
FGT 1 4.59 4.55 4.63 3.72 3.69 3.76 decrease

Gini 32.09 31.98 32.21 30.56 30.27 30.85 decrease
Theil 0 17.87 17.74 18.01 17.80 17.43 18.17 no change
Theil 1 19.73 19.44 20.02 26.41 25.30 27.52 increase
Atkinson (0.5) 8.83 8.75 8.90 9.63 9.38 9.87 increase
Atkinson (1.0) 16.37 16.24 16.49 16.31 16.00 16.62 no change
Atkinson (2.0) 32.67 32.36 32.97 33.14 32.36 33.91 no change

N 93674 107124
zero income 3 93
negative income 343 373

Source: own calculations using SIMPL.

A decrease of 1.5 percentage points in the Gini index indicates a decrease in income
inequality. This change is statistically significant. Changes in the Theil index with a param-
eter of 1 and the Atkinson index with a parameter of 0.5 indicate a statistically significant
increase in inequality. The values of the other indices have fallen, suggesting a reduction in
inequality. However, at the 5% significance level, the differences are not statistically signif-
icant.

A situation in which the value of the Theil 1 index has increased while the value of the
Theil 0 index has not changed indicates interesting pattern of changes in income distribu-
tion. The increase in the Theil 1 index means that inequality between high-income earners
and the rest of the population has increased. This can be explained by a relatively more
significant increase in the income of the richest people in the rest of the population or an
increase in the concentration of income among the richest. At the same time, the stable
value of the Theil 0 index indicates that inequality at the bottom of the income distribution
has remained stable. A higher value of A(0.5) means that income inequality among high
earners has widened. This is exactly what we have learned from the Theil 1 index. A slight
decrease in A(1) shows a small reduction in inequality across the entire income distribution.
This is consistent with changes in the Gini index. An increasing value of A(2) indicates
that the poorest workers have fallen further behind relative to the rest of the population.
Combining these changes with changes in Theil 0, a picture emerges in which inequality at
the bottom of the distribution decreases, but at the same time the distance of these people
from the wealthy increases. A detailed analysis of the possible reasons for that situation
is not the subject of this paper. However, it is worth noting that the results confirm earlier
findings about increasing polarisation of income accompanying a decreasing value of the
Gini coefficient (Panek 2017).
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The results confirm favorable changes in the distribution of disposable income between
2005 and 2019 in Poland - relative poverty risk decreased and income inequality fell, as
measured by the change in the value of the Gini index. However, from a welfare perspective,
beneficial change in income inequality may be questioned if we attribute more importance
to changes between the top and the rest of the income distribution.

Table 5 presents the main results of the extended decomposition analysis. The low
homogeneity coefficients confirm that indexing the data and monetary parameters, i.e., ex-
pressing 2005 disposable income in 2019 values, did not affect the decomposition results.

Table 5: Decomposition of poverty and inequality indices

index change homo policy other: X edu emp residual

FGT 0 -5.06 0.01 -3.35 -1.71 0.86 -0.92 -0.41 -1.24
FGT 1 -0.87 0.00 -1.23 0.36 0.27 -0.29 -0.15 0.53

Gini -1.54 0.00 -1.57 0.03 0.75 -0.93 -0.49 0.70
Theil 0 -0.001 0.000 -0.022 0.022 0.009 -0.013 -0.006 0.032
Theil 1 0.067 0.000 -0.024 0.091 0.016 -0.040 -0.013 0.127
Atkinson (0.5) 0.008 0.000 -0.010 0.018 0.005 -0.009 -0.004 0.025
Atkinson (1.0) -0.001 0.000 -0.019 0.018 0.008 -0.011 -0.005 0.027
Atkinson (2.0) 0.005 0.000 -0.070 0.074 0.016 -0.015 -0.008 0.081

Source: own calculations using SIMPL.

The standard approach results are in line with earlier literature (Myck and Najsztub
2016, Morawski and Brzeziński 2023). Changes in taxes and benefits contributed to a re-
duction in relative poverty and income inequality, regardless of the measure used in the
study. The contributions of other changes were negative, except for poverty incidence. The
distributional consequences of economic growth and socio-economic change between 2005
and 2019 were negative. The improvements in inequality indicators observed in the data
were due to changes in taxes and benefits. The policy effect was more substantial for its
impact on poverty than inequality, which correctly reflects the objectives of social policy.

The new results are the values of the education effects (‘edu’ and ‘emp’ columns) and
the relationship of these values to the policy effect (‘policy’ column). In the extended de-
composition, the residual part corresponds to the part of the other effect in the standard de-
composition that is not related to the educational change. Presumably, the changes that have
the most tremendous significance in the residual factor are demographic changes resulting
from the aging process. As Table 3 shows, there were visible changes in the structure of
family types and the growth of households living on pensions from 2005 to 2019. Changes
in income from agriculture and self-employment may also have significantly shaped this
effect.
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5.1. Relative monetary poverty

Combining the two educational effects, we obtain that they contributed to a 1.3 percent-
age point reduction in the relative risk of income poverty, which corresponded to 39.7% of
the policy effect. The contribution of the composition effect, related to the change in the
educational structure, was 27.5%, and the employment effect accounted for 12.2% of the
policy effect. We see the positive impact of changes in education on the depth of poverty,
too. In this case, the total education effect was 35.9% of the policy effect, of which 23.6%
was the contribution of the composition effect, and 12.4% was the contribution of the em-
ployment effect.

5.2. Income inequality

The standard two-component decomposition into the policy effect and the other effect
revealed the dominant importance of policy changes in explaining the decline in the Gini
coefficient. Other changes did not play a significant role according to that approach. An
additional decomposition disclosed that the insignificance of the other effect was due to the
offsetting effects of changes in the sub-components. We found that the changes in edu-
cation structure reduced income inequality by 1.42 percentage points, which corresponded
to 90.4% of the policy effect. At the same time, changes in other wage determinants con-
tributed to increased income inequality by 0.75 percentage points.

We see a reduction in inequality among high-income earners and among low-income
earners while looking at the effect of education from the perspective of the Theil index.
Conclusions based on the Atkinson are fully consistent showing a positive effect for the
educational change. A larger decrease in the A(2) index than in the A(0.5) index indicates
that the effect of education has more strongly reduced inequality at the lower end of the
distribution. This suggests that those at the bottom of the income distribution benefited the
most from the educational change. It cannot be excluded that changes in the minimum wage
may have contributed to this. This conjecture seems worthy of particular interest in future
research. It is interesting to compare the magnitude of the education effect for the differen-
tiation measures against the policy effect. For the Theil 1 index, the index has a value of
2.21 and for the Theil 0 index a value of 0.86. This means that for those at the top of the
income distribution, the educational change was relatively more important, than for people
at the bottom of the distribution. The same conclusion is obtained for the Atkinson index,
where for A(0.5) we have 1.3 and for A(2) 0.33.

The results concerning the effect of education are considerably more optimistic than the
observations relating to overall changes in income distribution. Looking at changes in the
overall distribution, we saw signs of increasing polarisation with generally decreasing in-
equality. In the case of the educational change, we have a strong basis for claiming that it
has contributed to a decrease in inequality in all segments of the distribution.

6. Conclusion

Using the capabilities of a microsimulation approach, we looked at the consequences
of the increase in the share of workers with higher education in the workforce in Poland in
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2005-2019. We compared the effect of changes in the educational structure of employees
with the effect of changes in tax and benefit policy. We found that a 10 percentage point
increase in the share of employed men with tertiary education and an 18 percentage point
increase in the share of employed women with tertiary education led to:

1. a reduction in the risk of poverty equivalent to 40% of the effect of changes in tax-
benefit policy effect,

2. a reduction of income inequality, the size of which, relative to the policy effect, de-
pends on the weight given to changes in different parts of the income distribution.
The size of the education effect ranged from 32.9% of the policy effect in the case of
the Atkinson(2) effect to 220.8% in the case of the Theil 1 index.

3. We confirmed earlier findings about the generally increasing polarisation of income
while showing that changes in the structure of education have contributed to its re-
duction.

The results underscore the potentially positive externalities of changing the educational
structure. The scale of the structural educational effect justifies considering education pol-
icy as an important social investment having positive externalities on income distribution.

Our findings imply social policy recommendations at times when the educational struc-
ture is improving dynamically. First, it seems reasonable to consider medium- and long-
term consequences for changes in income inequality and relative material poverty when
assessing the effects of regulations on changes in educational policy. Second, a social pol-
icy should address disparities at the lower end of the income distribution by investing in skill
development for low-educated workers and improving wage conditions in low-paying sec-
tors. Policies such as vocational training, skills development, or minimum wage increases
should be considered. Expanding access to higher education for underprivileged groups
can also help reduce the disparities observed in lower-income segments. Without such in-
terventions, the growing gap between the poorest and the rest could undermine social and
economic cohesion.

The analysis presented here exploits the advantages of using tax-benefit microsimula-
tion modeling to analyze income distribution changes. In addition to its undoubted advan-
tages, the method also has its limitations. First, accounting for macroeconomic changes is
possible but requires a more elaborate model combining the microsimulation part with the
macroeconomic model Peichl (2009), Bourguignon and Spadaro (2006). In the case of this
analysis, macroeconomic changes (e.g., due to the global financial crisis) were reflected in
income before taxes included in the input data. Second, we made a simplifying assumption
of no change in the returns to education over the studied period, focusing only on the effect
of changes in the education structure. In the future, it will be worthwhile to expand the
analysis to include effects related to changes in the value of returns to education.
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6.1. Citations

Refer to the literature using Harvard convention, as exemplified by the following articles
of Gamrot (2012, 2013), a proceedings paper of Kennickell (1997) or a book of Särndal,
Swensson and Wretman (1992).

6.2. Formulae

Expressions should not exceed the text width and may be entered as follows:

V (t̂) = ∑
i, j∈U

y̌iy̌ j∆i j (6)

V̂ (t̂) = ∑
i, j∈s

y̌iy̌ j
∆i j

πi j
(7)

6.3. Tables

An example table:
Table 1: Some nicely looking numbers

U W X Y Z
1001 1002 1003 1004 1005
1006 1007 1008 1009 1000
1001 1002 1003 1004 1005
1006 1007 1008 1009 1000

7. The second section

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum ut,
placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis in,
pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean fauci-
bus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor semper
nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend, sagittis
quis, diam. Duis eget orci sit amet orci dignissim rutrum.

8. Conclusions

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum ut,
placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
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Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis in,
pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean fauci-
bus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor semper
nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend, sagittis
quis, diam. Duis eget orci sit amet orci dignissim rutrum.
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