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Factors Contributing to Income and Wage Inequality: 
Comparative Evidence from Croatia, Serbia and Slovenia
Gorana Krstić

Department of Statistics and Mathematics, University of Belgrade, Faculty of Economics, Belgrade, Serbia

ABSTRACT
We examine sources of income and wage inequality in three transition 
countries. Our results reveal that much lower inequality of disposable 
income in Slovenia than in Croatia and Serbia can mainly be explained 
by more equally distributed net wages across households. This is partly 
attributed to the lower fraction of households with very low work 
intensity in Slovenia than in the other two countries, combined with 
a higher redistributive capacity of taxes and social transfers. We find 
that educational qualifications and both quantity and quality of work, 
play an important role in explaining differences in wage inequality in 
all three countries.
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Introduction

Thirty years after the breakup of Yugoslavia, the successor states record different levels of 
income inequality. Slovenia has one of the lowest levels of inequality in Europe, Serbia one 
of the highest levels, while Croatia is in an intermediate position close to the average level of 
income inequality among EU countries. In 2016, the Gini coefficient of disposable income 
was 24.3 in Slovenia, 29.9 in Croatia and as high as 38.7 in Serbia. Although these three 
countries started from the same institutional background three decades ago, their patterns 
of income inequality differ significantly as they followed varying paths through transition, 
both in regard to speed and reform content.

Slovenia was much less affected by the events accompanying the breakup of Yugoslavia 
and better positioned to make a successful transition to a market-based economy than 
Croatia and Serbia, where the implementation of the reforms was delayed by military 
conflict. Major transition processes were completed in Croatia during 1990s, while Serbia 
was a latecomer to transition also as a result of international isolation, political and 
economic instability throughout the 1990s, and post-conflict rebuilding. Significant reforms 
began in Serbia after 2001, almost a decade after the new European Union member states 
joined the EU. Slovenia was the first former Yugoslav country to join the EU in 2004, 
Croatia joined almost a decade later in 2013, whereas Serbia only gained candidate country 
status in 2012.

According to estimates by Milanović (1998), the Gini coefficient of income averaged 
across all transitional economies rose by over one-third between the late 1980s and the mid- 
1990s. Although the author does not report Gini coefficients for either Socialist Yugoslavia 
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(for the early period) or Serbia (for the later period), the reported estimate for Slovenia 
exhibits a three-point rise between the late 1980s and the mid-1990s, from 22 to 25. Using 
income tax data, Kump and Novokmet (2018) show that transition to the market economy 
in Croatia and Slovenia resulted in moderate increase in inequality in the 1990s, mainly 
driven by the rising shares of the top income groups. In Slovenia, this is explained by the 
“gradualist” transition path that was followed there, as “the slow privatization and the large 
public sector have contributed to the emergence of labor market institutions that procured 
low inequality social equilibrium” (Kump and Novokmet 2018, 1). Moreover, the combined 
evolution of labor market institutions, education systems, and tax and benefit systems has 
created divergent inequality outcomes in the three countries (Žarković-Rakić et al. 2019).

Most transition countries have seen a sharp rise in the inequality of labor earnings 
since the transition began due to substantial changes in labor markets (World Bank 2000). 
This had the largest impact on the increase of total income inequality (Milanović 1999; 
Mitra and Yemtsov 2006). Factors usually cited as a major driving force of increased 
earnings inequality are increased returns to education, and sectoral and structural shifts in 
employment (toward services and less regulated forms of employment, such as temporary 
contracts), as well as changes in the institutional setting of wage bargaining (Leitner and 
Holzner 2008).

The transition crisis and loss of output in the early 1990s was accompanied by 
a substantial reduction of employment and a rise in unemployment in Croatia. Between 
1991 and 2000, the unemployment rate increased in Croatia (from 11.1% to as much as 
16.1%), while remaining stable in Slovenia (7.1% and 6.9%, respectively), and slightly 
decreasing in Serbia (from 13.2% to 12.6%), given that major reforms did not take place 
until 2001.1 During the 2000s, Serbia experienced jobless growth due to previous labor 
hoarding, so that increased unemployment was the result of the closure, restructuring and 
privatization of socially owned firms (Arandarenko 2007). This was coupled with low 
productivity employment in subsistence agriculture and a high share of informal sector 
jobs, as in many transition economies (Mitra and Yemtsov 2006). On the whole, the 
Slovenian labor market outcomes have been the most favorable of the three countries, 
with an unemployment rate that was half of Serbia’s in 2015 (9% and 17.8% respectively), 
while in Croatia it was 16.2%.2

Labor market institutions such as wage bargaining arrangements are important for 
understanding wage inequality. Labor negotiation and wage setting in Slovenia is charac-
terized by inclusive social partnerships made through a centralized tripartite social bargain-
ing system, which covers most of the labor force, as well as a consensual approach to 
policymaking (Feldmann 2017; Kump and Novokmet 2018). Trade unions appear to be 
more capable of securing desirable outcomes and have a higher density in Slovenia than in 
the other two countries (Žarković-Rakić et al. 2019). Serbia has a weak capacity to maintain 
social dialogue among social partners, and a lack of policy coordination seems to be a major 
reason for the limited reforms to labor market institutions, while the relations among social 
partners are often conflictual instead of cooperative (Arandarenko 2020). The government 
has little interest in pursuing consensus, although it is able to influence key outcomes of 
dialogue and collective bargaining, not only at the national and sectoral levels, but often 
even at company level. Coverage of employees by collective agreements is more extensive in 
Slovenia than in the other two countries. Leitner and Holzner (2008) argue that the high 
rates of coverage of collective agreements, as well as high levels of union density, are likely to 
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be a substantial reason for the low level of wage inequality in the early 2000s in the countries 
which joined the EU in 2004, including Croatia.

Although there is a huge amount of literature on income inequality, to the best of our 
knowledge no comparative research has yet examined the key factors that generate income 
inequality in these three countries. The aim of this paper is to explore the sources of income 
and wage inequality using varying decomposition techniques. First, we use a factor source 
decomposition approach to examine the contribution of each income source to total 
inequality. Since wages exert a dominant effect on income inequality in each country, 
wage inequality is further analyzed and decomposed by individual characteristics using 
a regression-based approach.

Our results contain a number of interesting findings. First, Slovenia has lower inequality 
of disposable income as compared to Serbia and Croatia due to a smaller fraction of the 
population having no wage income, but also to the lower inequality among those who do 
earn wages. A second result of interest is that the lower wage inequality in Slovenia is due to 
a lower proportion of poorly educated workers than in either Croatia or Serbia and to labor 
market institutions which tend to compress wage inequality through higher union density 
and collective bargaining coverage rates, more powerful trade unions and more effective 
tripartite bargaining. Finally, our results show a higher redistributive effect of taxes and 
social transfers in Slovenia compared to Croatia and Serbia.

The paper is organized as follows. Section 2 reviews the existing literature on income and 
wage inequality in Croatia, Serbia and Slovenia during 2000s. Section 3 describes the 
methodology that allows us to attribute the level of income inequality to its income 
components and wage inequality to its determining factors. Section 4 reviews the survey 
data used and provides summary statistics for wages and other personal and job character-
istics of employees. Section 5 reports the main empirical results. The final section concludes 
the paper and offers some remarks on policy implications.

Literature Review

There have been few studies addressing the factors contributing to income and wage 
inequality in Slovenia, Croatia and Serbia during 2000s. In Serbia, Milanović (2003) 
analyzed the contribution of income sources to the inequality of gross income in 2002 
and found labor income to be the most important source of inequality, followed by 
pensions, income in-kind and net agricultural income. Applying the factor source decom-
position approach, Krstić and Žarković-Rakić (2017) also found that wages contributed 
most to the inequality of disposable income in 2013, followed by pensions and income from 
self-employment, while all other income sources (social transfers, income from capital, 
private transfers) had little effect.3

In Croatia, two studies explored the decomposition of inequality by sources of income. 
Nestić (2005) found that while the increase in income inequality over the period 1998–2002 
was trivial (from 0.29 to 0.30), the contribution of individual income sources to total 
inequality differed; the contribution of wages and pensions increased inequality, the con-
tribution of income from self-employment decreased inequality, while better targeting of 
social transfers (without pensions) had an inequality reducing effect. A comparative study 
of inequality in Croatia and other Central and East European countries (Leitner and 
Holzner 2009) found a low and stable level of income inequality in Croatia with a Gini 
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coefficient ranging from 28 to 30 over the entire transition period. The results of their 
inequality decomposition over the period 2000–2006 suggested that the stability of income 
inequality was mainly due to reduced incomes from self-employment (which is more 
unequally distributed than income from wage employment), and to improved targeting of 
public transfers. Neither of these studies included taxes in their inequality decomposition 
analysis.4

For Slovenia, Stanovnik (2004) explored the inequality of gross income during the 1990s 
and concluded that wages contributed most to that inequality, followed by pensions. 
However, a study on income and wage inequality in the EU (Dreger et al. 2015) showed 
that income inequality in Slovenia was low and stable between 2007 and 2011 with a Gini 
coefficient of 24, whereas income inequality had increased in most other EU countries. The 
results of this inequality decomposition showed that while capital income and wages (to 
a lesser degree) contributed to an increase in inequality, income from self-employment and 
social transfers largely neutralized this effect, while taxes had no effect.

In contrast, in other EU countries capital income had contributed most to the increase in 
inequality over this period, taxes had an equalizing affect and transfers had an almost 
neutral effect.5 In some EU countries the contribution of wages became less relevant than 
before due to declining wage shares resulting from employment losses after the global 
economic crisis (Dreger et al. 2015; García-Peñalosa and Orgiazzi 2013). By way of 
comparison, it is interesting to note that the evidence from selected G20 countries shows 
that wages and income from self-employment are key factors accounting for changes in 
inequality from the mid-2000s to the early 2010s, while in most cases government redis-
tribution measures were not sufficient to prevent rising inequality (Rani and Furrer 2016; 
ILO, IMF, OECD and WB 2015).

Most of the empirical work on inequality in Croatia and Slovenia focused on the 
redistributive effects of tax and social transfers. For Croatia, Urban (2008) highlighted 
that taxes and social transfers were highly redistributive in 2005, with public pensions 
contributing the most to this effect, followed by social security contributions and personal 
income taxes. A number of recent studies examined the influence of fiscal policy on 
inequality in Croatia (Urban 2014, 2016; Bezeredi and Urban 2016; Urban, Čok, and 
Verbič 2019). Inchauste and Rubil (2017) showed that the Croatian direct tax and transfer 
system is redistributive and comparable to other European countries, due to progressive 
direct taxes and transfers that substantially reduce inequality. They found that the largest 
effect on inequality is achieved through pensions, similarly, as had previously been reported 
by Urban (2008).

For Serbia, Ranđelović and Žarković-Rakić (2011) explored the distributional effects of 
alternative tax reform scenarios based on the tax and benefit microsimulation model 
(SRMOD). They concluded that tax and benefit policies have a substantial impact on 
reducing income inequality, but that there was room for further improvement in the 
redistribution features of Serbia’s tax and benefits policy.

For Slovenia, Zaidi (2009) showed that, in 2006, income inequality was low by interna-
tional standards mainly due to the stronger redistributive role of direct taxes and public 
transfers compared to other selected Central European and Baltic countries. Comparative 
studies on income redistribution through taxes and social transfers in Slovenia and Croatia 
revealed lower inequality of pre-fiscal income and post-fiscal income in Slovenia than in 
Croatia (Čok, Urban, and Verbić 2013; Urban, Čok, and Verbič 2019). Although the 
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redistributive effect of these policies was relatively large in Croatia, they were still less 
redistributive compared to Slovenia. As regards inequality of earnings, using data from 
personal income tax returns, Stanovnik and Verbič (2013) revealed that the inequality of 
after-tax earnings in Slovenia remained stable from 1991 to 2009 due to changes in the 
personal income tax system. Gornick, Milanović, and Johnson (2017) demonstrated that 
Slovenia has the lowest inequality of labor earnings among 24 OECD countries, due to 
a more compressed distribution of earnings within each household type, while between- 
group inequality (different mean labor incomes across different household types) is at an 
average level for these countries.

A regression-based framework identifying key factors that influence the level and change 
in wage inequality has only been applied in Serbia. Krstić, Litchfield, and Reilly (2007) 
focused on wage inequality for men over 1996–2003. Their results showed a contraction in 
wage inequality over this period ranging from 20% to 37% depending on the inequality 
measure used. The authors identified that differences in educational qualifications and 
industry affiliation are the key factors determining inequality accounting for about one- 
half and one-fifth of the explained level of inequality respectively. Applying the same 
methodology, Krstić and Sanfey (2011) examined the extent and evolution of informality 
and inequality of wages over the period 2002–2007. Their findings suggested an almost an 
unchanged level of wage inequality, and that educational qualifications and informality 
were the two most important contributors to wage inequality. The dominant role of 
education as the factor most responsible for the explained level of wage inequality was 
also found using SILC data for 2013 (Krstić and Žarković-Rakić 2017).

In terms of international comparisons, Rani and Furrer (2016) found that employment 
status dominates the determination of labor market inequality in four European countries, 
followed by education, gender and age, with factor inequality shares ranging from 13.2% in 
Italy to 21.7% in the UK. The contribution of employment status was more than double that 
of education. Regarding factors explaining disposable income inequality, Manna and Regoli 
(2012) pointed out that in Italy, gender, human capital and household wealth are most 
relevant, whereas work status and place of residence have a negligible effect. In contrast, 
O’Donoghue, Loughrey, and Sologon (2018) showed that in Ireland labor market participa-
tion captured by the share of employed persons and the industry sector had the largest 
impact on inequality (almost three quarters in 2012), followed by education, while demo-
graphic characteristics and location were of less importance.

Methodology

Decomposition of Income Inequality by Income Sources

Several authors examine different ways of decomposing inequality by income sources. In 
this paper, we use a factor source decomposition approach suggested by Lerman and 
Yitzhaki (1985) to estimate the contribution of each source of income to total inequality. 
This method has been applied in a number of recent studies (e.g., Rani and Furrer (2016) for 
selected G20 countries; Černiauskas and Čiginas (2019) for Lithuania). This method is 
similar to the method proposed by Shorrocks (1982) based on the coefficient of variation, 
while Lerman and Yitzhaki’s approach is based on the Gini coefficient – the inequality 
measure used in our analysis.
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The Gini coefficinet for the total income inequality (G) can be expresses as follows 
(Lerman and Yitzhaki 1985): 

G ¼
XK

k¼1
RkGkSk (1) 

where Sk is the share of income source k in total income, Gk is Gini coefficient of income 
source k, and Rk is Gini correlation between income source k and total income.

Based on equation (1) the contribution of each income source to overall income inequal-
ity can be calculated as the product of three components: the share of each income source in 
total income (Sk); the Gini coefficient of each income source (Gk); and the Gini correlation 
between each income source and total income (Rk).6

If income source makes a large contribution to the total income and if it is unequally 
distributed, it can increase or decrease inequality depending on which individuals, at which 
points in the income distribution, receive them, as shown by the Gini correlation. If the 
source of income flows disproportionately toward the better-off households (Rk is large and 
positive), it will increase inequality, and if it flows disproportionately to the poor, it will have 
an equalizing effect on inequality.

This method allows us not only to explore the sources of income inequality but also how 
changes in a particular income source will affect overall income inequality, which is useful 
for evaluating the effectiveness of social transfers and taxes in reducing income inequality.

Thus, the effect of a small change in an income source on total inequality, holding 
income from all other sources constant, can be estimated. The percentage effect on the Gini 
coefficient as the result of a percentage change e (e close to 1) in source k is equal to the 
difference between the relative contribution of source k to inequality and the relative 
contribution of source k to total income: 

@G=@e
G
¼

RkGkSk

G
� Sk (2) 

Regression Based Decomposition of Wage Inequality

To identify the key determinants of the level of wage inequality we follow Krstić, Litchfield, 
and Reilly (2007) in using an OLS regression-based approach. This approach, suggested by 
Fields (2003), allows for the contribution of each regression factor to the level of earnings 
inequality to be quantified and isolated.

Over the past two decades, a number of studies have applied this methodology to 
decompose income or earnings inequality (Fields and Yoo (2000) for Korea; Ravallion 
and Chen (1999), Wan (2004), Wan and Zhou (2005) and Wan, Lu, and Chen (2007) for 
China; Guanatilaka and Chotikapanich (2009) for Sri Lanka; Manna and Regoli (2012) for 
Italy; Bigotta, Krishnakumar, and Rani (2015) for India; Rani and Furrer (2016) for selected 
G20 countries; O’Donoghue, Loughrey, and Sologon (2018) for Ireland).

The methodology can be summarized as follows. We assume a wage function of the 
following form: 
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ln wið Þ¼β0þ
Xk

j¼1
βjXji þ ui; (3) 

where ln(·) denotes the natural logarithmic operator, Xji, j = 1, . . . k represents wage- 
determining variables (for example, age, gender, education, marital status, industry sector, 
settlement, region, hours worked). Equation (3) can be re-expressed as: 

ln wið Þ¼
Xkþ1

j¼0
ajZji ¼ aZ0; (4) 

where a = [β0 β1 β2 β3 . . . . . . βk 1], and Z = [1 X1i X2i X3i . . . . . . Xki u].
Standard inequality measures, defined on the vector of wages (wi), are continuous and 

symmetric functions that equal zero when all workers receive the mean wage. Given the 
above wage function, we can define the inequality index on the vector of log wages as I(·) = 
I[ln(w1), ln(w2), ln(w3) . . . . . . ln(wN)]. It can be shown (Shorrocks 1982), that the share of 
the jth factor in the inequality of the income measure used is given by: 

Sj w½ � ¼
cov½ajZj;w�
σ2ðlnðwÞÞ

¼
aj � σðZjÞ � corðZjwÞ

σðlnðwÞÞ
(5) 

where σ() denotes the standard deviation, cor(·) the correlation coefficient, and where 
Pkþ1

j¼1
Sj½w�= 1 holds for any inequality index that is continuous and symmetric. Fields (2003) 

verifies that once a log-linear model is specified, the results obtained, using this methodol-
ogy, are not dependent on the inequality measure used.

Data

We use micro-data from the Survey of Income and Living Conditions (SILC) for 2016. The 
SILC is an annual survey harmonized at the EU level, which provides comparable data on all 
sources of income at the household or individual level, and on poverty, social exclusion and 
living conditions across participating countries. The surveys collect information on labor 
market activity for individuals aged over 15 and their sources of income, along with 
demographic and household characteristics. The reference period for the income and 
labor market activity of household members is 2015. The data are representative at the 
national level and expressed by the degree of urbanization for Croatia and Serbia and 
regions of Serbia.

The household income measure used for inequality decomposition is comprised of 
employee income (wages and bonuses), self-employment income (profits plus value of 
production for own consumption), capital/investment income (interests, dividends, shares 
and rents), income from private transfers (inter-household transfers such as remittances 
and alimony and income from charity organizations) and income from social transfers (old- 
age and survivors’ pensions, unemployment benefits, social assistance, child allowance, 
sickness and disability benefits, housing allowances and social pensions). Disposable house-
hold income is calculated by subtracting direct taxes and contributions to social security 
from the total household gross income. It is then expressed as equivalized income using the 
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revised OECD equivalence scales in order to take into account differences in the composi-
tion of households and shared household expenses.7 Income in-kind is not included in total 
income according to Eurostat methodology. Negative incomes which may result either from 
the manner in which the income of self-employed persons is defined (in terms of net trading 
profits) or from taxes exceeding income in the year, were excluded from the analysis of 
income source decomposition. Manero (2017) analyzed limitations of negative incomes in 
Gini coefficient decomposition by source and showed that in the case of negative incomes 
the original decomposition equation is inappropriate and an analysis of marginal effects 
may yield spurious results.8

The analysis of income inequality is based on a sample of all individuals aged 16 and 
over, while the analysis of wage inequality is based on a sample of employees aged 16–64 in 
paid employment. The self-employed are excluded due to the unreliability of data on their 
earnings. We also excluded individuals with missing information on any of our key 
variables. This left a final sample of 4,626 employees in Croatia, 3,455 in Serbia and 3,280 
in Slovenia.

The wage measure used for decomposition of wage inequality is based on employees’ 
income, defined as the net total yearly remuneration paid in cash for time worked or 
work done in the main and any secondary or casual employment throughout the 
reference period. It includes wages and salaries received, vacation and overtime pay, 
profit shares, bonuses and productivity premia, and allowances paid for transport or for 
work done in remote locations, but excludes income taxes and social security 
contributions.

As explanatory variables for determining yearly wages we use a large set of individual and 
job characteristics comparable across the three countries including: gender, age (by groups), 
marital status (married/other), education (primary or less, lower secondary, upper second-
ary and tertiary), type of contract (temporary or permanent), presence of a second job, type 
of employment (part-time/full-time employment), sector of economic activity (agriculture, 
industry, construction, low skill services sector G-I of the NACE 2011 classification, high 
skill services J-U), size of the firm in which the individual is employed (0–10, 11–49, 50 
+ employees), self-reported health status (on a scale of 1-very good to 5-very bad) and the 
number of months spent at work in the main or any other job. The degree of urbanization 
and regions are not included as explanatory variables due to comparability reasons, as the 
degree of urbanization is only available for Croatia and Serbia, while the region is only 
available for Serbia. The yearly wage variable and the number of months relate to the year 
preceding the year of the interview, while most individual and job characteristics are only 
available for the year of the interview.

Table A1 in the Appendix provides summary statistics for wages and other personal and 
job characteristics for each country. Slovenia as the most developed economy, emerges with 
the highest proportion of employees with tertiary education and those working in high-skill 
services sectors (banking and insurance, communication, real estate, business services and 
public administration). Croatia has the lowest proportion of these types of workers, while 
Serbia is situated between these extreme values. The quality of employment, approximated 
by the having either a permanent or temporary job, also appears to be the best in Slovenia, 
with the highest percentage of permanent employees, and the worst in Serbia. However, the 
proportion of full-time employees is lowest in Slovenia, while it appears to be the same in 
Croatia and Serbia. Additional employment is most prevalent in Croatia and least in Serbia. 
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Regarding company size, while Slovenia has the highest percentage of those employed in 
large companies (≥50 employees), Serbia has the highest percentage of employees in small 
companies. Regarding age, Slovenian workers appear to be the youngest and Croatian the 
eldest.

Empirical Results

This section focuses on the three issues: the level of market and disposable income inequal-
ity; the importance of different income sources contributing to disposable income inequal-
ity; and the role of different factors that explain the level of wage inequality.

Market and Disposable Income Inequality

First, we compare disposable income inequality (that is income accounting for taxes and 
transfers) with initial market income inequality (that is income before taxes and transfers) 
to disentangle the drivers of large disparities in inequality within the three countries. Three 
points stand out. First, initial market inequality differs considerably between countries, with 
the highest Gini coefficient observed in Serbia, the lowest in Slovenia, while Croatia lies 
between these two extreme values (Figure 1). Second, after redistribution, the countries’ 
overall relative positions remained unchanged, however, the differences in disposable 
inequality between the countries became more pronounced than their initial differences 
in market income inequality, especially between Serbia and Slovenia. Third, the increased 
initial gap in market inequality between these countries is due to the greater redistributive 
power of the tax and benefit system in Slovenia, compared to Croatia and especially to 
Serbia. The inequality of disposable income was 22.1 Gini points below market income 
inequality in Slovenia, 20.2 in Croatia, and 19.7 in Serbia. Although this reduction in 
inequality in Serbia was not that low, the initial market inequality in Serbia was so high 
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Figure 1. Market and disposable income inequality, Gini coefficient, 2016. Source: Own calculations. 
Survey of Income and Living Conditions (SILC), 2016.
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that the redistribution effect was insufficient to influence the country’s overall relative 
position.

In the following sections we identify potential explanations for such different outcomes 
focusing on sources of disposable income inequality and wage inequality.

Decomposition of Disposable Income Inequality by Income Sources

Income Shares in Gross Income
Before assessing the contribution of a particular income source to inequality, we present 
how important that source is to overall household income. In all countries, equivalized 
gross wages across households constitute the largest part of equivalized household gross 
income, ranging from 59% in Serbia to 68% in Slovenia (Figure 2). The other component of 
labor income, income from self-employment, accounts for 8.6% of total income in Croatia 
to 5.4% in Slovenia (with Serbia in between).

The shares of capital income are rather small and vary between less than 1% in Serbia to 
2.3% in Slovenia. These shares are well below those obtained from national accounts. This is 
a standard measurement issue resulting from either under-reported capital incomes and/or 
under-surveyed wealthy individuals. Capital income and income from self-employment 
typically have the lowest coverage rate among all sources of income when compared with 
national accounts (Atkinson 2018). However, their importance in total disposable income 
appears comparable with those reported by Rani and Furrer (2016) for selected G20 countries.

Public pensions are the second largest income source in all three countries, with the 
highest share observed in Serbia at 20.2%.9 This is not surprising, given that Serbia was 
among the European countries with the highest pension expenditures as a percent of GDP 
prior to the start of fiscal consolidation in 2015 (World Bank 2015a). Private transfers make 
up a small part of total income (between 0.3% in Slovenia to 1.9% in Serbia), while social 
transfers other than pensions are much more important, ranging from 8.2% in Croatia to 
10.6% in Serbia.
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Figure 2. Income shares in gross income, 2016. Source: Own calculations. Survey of Income and Living 
Conditions (SILC), 2016.
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Finally, in order to obtain disposable income, taxes and social security contributions 
were subtracted from gross household income. Taxes and social security contributions 
account for between 27.2% of total income in Serbia and 18.2% in Croatia.

Relative Contribution of Income Sources to Disposable Income Inequality
We now turn to examining the contribution of different income sources to disposable 
income inequality (based on the first component of expression 2). In all three countries, 
wages are the most substantial factor accounting for disposable income inequality (Figure 3 
and Table A2 in the Appendix). Although Slovenia faces much lower wage inequality across 
households than Croatia and Serbia, the contribution of wages to disposable income 
inequality is largest in Slovenia.10 This is attributed to Slovenia having largest share of 
wages in disposable income (Sk) (i.e., lowest share of other income sources) and by their 
more unequal distribution compared to overall inequality in Slovenia (Gk/G) than in the 
other two countries. In all our three countries wages are distributed disproportionately 
toward the better-off households (Rk is large), slightly more so in Slovenia than in Serbia, 
influencing their large contribution to total inequality.11

Lower wage inequality in Slovenia than in Serbia and Croatia can be ascribed to a smaller 
proportion of the population with no wage income (the unemployed, pensioners or other 
inactive people) (see Figure 2), in addition to different levels of wage inequality that prevails 
for earners with positive wages. Slovenia has the lowest share of persons below 60 years of 
age living in households with very low work intensity,12 at 7.4%, as compared to 21.5% in 
Serbia and 13% in Croatia.13 The level of wage inequality is the key factor that affects the 
level of market income inequality in these countries, as income from wage-employment is 
the major component of market income.

After wages, the second largest source of overall inequality is income from self- 
employment in Croatia, pensions in Serbia and income from capital in Slovenia.
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Figure 3. Relative contribution of income sources to Gini coefficient of disposable income, 2016. Source: 
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Within the labor income, the contribution of income from self-employment to inequality 
varies between 12% in Croatia and 6% in Slovenia. Both its share in total income and the Gini 
correlation between this income source and total disposable income are highest in Croatia, 
influencing its largest impact on overall inequality, as compared to Serbia and Slovenia.

According to our survey data, in Croatia, self-employment is more concentrated in well- 
remunerated high-skill services (36%) than in subsistence agriculture (12%) due to the 
strong institutionalization of family-based craft businesses. It appears that income from 
self-employment is predominantly received by not-so-poor households in contrast to the 
early years of transition when it serves as a major survival strategy for many households 
(Mitra and Yemtsov 2006). In Slovenia, self-employment is also more concentrated in high- 
skill services (42%), but with lower average income than in the high productive agriculture 
sector in which very few are employed (6.7%).

Income from capital is the most unequally distributed income source in all three 
countries; its relative contribution to overall inequality is highest in Slovenia at 9%. This 
is due to its high share in total income and its high concentration among better-off 
individuals as compared to Croatia and Serbia.

The contribution of private transfers to overall inequality is negligible in Croatia and 
Slovenia, while it accounts for 4.5% in Serbia. These are predominantly received by better- 
off individuals in Serbia, as opposed to Croatia and Slovenia.

The contribution of pensions to overall inequality is the largest in Serbia at 23%. 
Pensions have the largest share in total income in Serbia and the largest Gini correlation 
indicating that they were predominantly received by not-so-poor individuals, much 
more so than in Croatia and Slovenia. We find that the average incidence of pensioners 
per household in Serbia increases sharply across the disposable income distribution (per 
adult equivalent), from 0.18 in the 10th percentile to 0.61 in the 90th percentile, while in 
Croatia it is highest in the middle of the income distribution and in Slovenia between 
20–50th percentile. Given that pensions are linked to contributions, they reflect past 
income inequality generated in the labor market (Beblo and Knaus 2001; Rani and 
Furrer 2016).

It should be noted that, as we are considering disposable income, the relative contribu-
tion of the above income components to inequality adds up to over one (or over 100%), 
while that of social transfers and taxes is negative, capturing their redistributive effect 
(Figure 3 and Table A2 in the Appendix).14

Social transfers other than pensions have an inequality-reducing potential in Slovenia 
and Croatia (although it is negligible in Croatia), which is influenced by negative Gini 
correlation, and inequality-increasing potential in Serbia. The results show that social 
transfers are best targeted in Slovenia, as they are negatively correlated with total disposable 
income (Rk<0). In Croatia, the Gini correlation, although being negative, is very small, while 
in Serbia it is positive and small suggesting that social transfers favor the poor more than 
any other income source, but still their amounts in absolute terms are higher for households 
with higher incomes.

Taxes and contributions to social security have a reducing effect on income inequality in 
all three countries. The factor contribution of this measure on inequality is largest in 
Slovenia, at −55.5%, and smallest in Croatia, at −37.0%, although the tax incidence was 
highest in Serbia.
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Table A2 (last column) shows that a small increase in wages or in income from capital 
will increase inequality, holding income from all other sources unchanged in all three 
countries, while an increase in other income sources will decrease inequality (with the 
exception of income from self-employment in Serbia). In Slovenia and Croatia, the highest 
marginal effect relative to Gini was observed for taxes, while in Serbia this effect was the 
same as for social transfers. A small increase in taxes, will reduce inequality the most in 
Slovenia and the least in Serbia. The same holds for social transfers other than pensions. The 
very low progressivity of the Serbian tax system and the low coverage of social transfers, 
particularly monetary social assistance and child benefits, explain the relatively modest 
redistributive role of direct taxes and social transfers in Serbia (Krstić 2016).

Our result are in line with findings of Čok, Urban, and Verbić (2013) and Urban, Čok, 
and Verbič (2019), who reported that although the redistributive effect of taxes and social 
transfers is relatively large in Croatia, they are less redistributive than in Slovenia. The 
Slovenian tax system is more progressive, and social transfers are more generous and have 
higher coverage rates, and are also much better targeted on the poor than in Croatia and 
Serbia as our results show.

In Serbia, low spending on the two benefit programmes aimed at reducing poverty – 
child allowance and social assistance – leads to a low coverage of the poorest households, 
which explains the low redistributive capacity of these social transfers. Total spending on 
these two benefit programmes as a share of GDP is 1% in Slovenia and 0.7% in Croatia, 
while in Serbia it is only 0.6%, far below the share of GDP in most EU countries. In addition, 
the average amount of social assistance per capita equals 25% of the average wage in 
Slovenia, while only 8% in Serbia.15 Regarding child allowance, coverage of children 
receiving the benefit is three times higher in Slovenia than in Serbia (Žarković-Rakić 
2018). Moreover, 52% of the pre-transfer bottom income quintile received social assistance 
in Croatia, as compared to just 31% in Serbia.16

In conclusion, the lower inequality of disposable income in Slovenia compared to other 
two countries can primarily be attributed to the more equal distribution of market income 
in Slovenia, which is the result of much lower wage inequality compared to Serbia and 
Croatia, combined with a higher redistributive capacity of taxes and social transfers.

Decomposition of Wage Inequality

Since wages contribute the most to total income inequality, we now examine the factors 
which influence wage inequality. While previous analysis considered inequality at the 
household level, we now focus on inequality at the individual level, as we are interested in 
the determinants of wages which are specific to an individual rather than an entire 
household.

We first present summary inequality statistics for non-zero annual wages of employees 
aged between 16 and 64 using three members of the Generalized Entropy class and the Gini 
coefficient (Table 1). The use of a range of inequality measures allow us to examine the 
sensitivity of our results to the choice of measure adopted, since some of the reported 
measures are sensitive to gaps in earnings at different points of wage distribution.17 It is 
worth noting that the Gini coefficient reported in Table 1 is not comparable with that 
reported in income inequality decomposition for gross wages (Table A2 in the Appendix). 
The difference can mainly be attributed to the fact that the decomposition of wage 
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inequality is based on non-zero annual wages, while the decomposition of disposable 
income allows for wages to be zero, which significantly increases inequality.18

All inequality measures show that wage inequality is highest in Serbia and lowest in 
Slovenia, however the differences in wage inequality between countries are less pronounced 
than the differences in income inequality. Table A3 suggests that there are no significant 
differences in the inequality measures between Croatia and Slovenia. Significant differences 
emerge between Croatia and Serbia using GE(1) and GE(2), and between Slovenia and 
Serbia using all inequality measures, except GE(0), which indicates that differences between 
countries disappear when applying measure that is sensitive to the weights assumed for 
earnings in the lower tail of the distributions. Serbia’s Gini coefficient for wages (net) is 
most comparable to an average Gini of 0.31 for monthly full-time equivalent gross earnings 
in EU28 (unweighted) (Dreger et al. 2015).

One possible reason for the observed lower wage inequality in Slovenia is the lower 
proportion of poorly educated workers than in Croatia and Serbia, as shown in Table A1 in 
the Appendix. Other reasons that tend to compress the extent of wage inequality may be the 
higher union density and the higher collective bargaining coverage rates observed in 
Slovenia (59% and 71%, respectively) than in Croatia (45% and 47%) and Serbia (41% 
and about 50%).19 The trade unions in Slovenia are more powerful, and tripartite bargain-
ing is effective in leading to the suppression of differences in wage levels than in the other 
two countries (Žarković-Rakić et al. 2019). Furthermore, the minimum and maximum pay 
levels for workers with different skill levels are fixed by general collective agreements in 
Slovenia and differentiated according to sectoral agreements (Adams et al. 2017), which 
further compress wage differentials.

We now provide a detailed analysis of wage inequality using the regression-based 
approach, summarized in the methodology section. This considers simultaneously the 
impact of the various individual characteristics of wage-earners on wage inequality and 
isolates their contribution to it. Table 2 presents our OLS estimates for yearly wages.

The fits of the estimated equations indicate that round half of the total variation in the log 
yearly wages can be assigned to the identified factors that determine wages (from 0.49 in 
Slovenia to 0.55 in Croatia). Almost all the estimated coefficients are significant at the 
conventional levels and have the expected signs. The estimated wage returns increase with 
age and the level of educational qualifications; the wage advantage for tertiary education (as 
opposed to their counterparts with lower secondary education) ranges from 76% in Slovenia 

Table 1. Yearly wage inequality, 2016
Croatia Serbia Slovenia

GE(0), mean log deviation 0.1539 0.1702 0.1527
SE (0.0060) (0.0100) (0.0077)
GE(1), Theil index 0.1361 0.1734 0.1241
SE (0.0058) (0.0155) (0.0047)
GE(2), 1/2CV2 0.1563 0.2499 0.1344
SE (0.0131) (0.0442) (0.0063)
Gini coefficient 0.2802 0.3019 0.2648
SE (0.0058) (0.0117) (0.0055)

Sample relates to employees, aged 15–64 years, who reported non-zero earnings and 
positive hours worked. Individuals with missing information on any of the key variables 
in regression are excluded. SE, standard error. 

Own calculations. Survey of Income and Living Conditions (SILC), 2016.

436 G. KRSTIĆ



to 66% in Serbia. These returns to tertiary education have declined slightly over the last 
decade in Slovenia and Serbia (Badescu, D’Hombres, and Villalba 2011; Krstić and Sanfey 
2011)20 but have remained higher than the average value for 24 European economies, 
despite the fact that the proportion of people gaining tertiary degrees in these countries 
has risen. Other personal characteristics included in the regression are self-declared health 
status, which varies from very good to very bad. As expected, wages decrease with 
a deterioration in an individual’s health status in all three countries.

Regarding the type of contract, in all three countries permanent jobs pay better than 
temporary jobs, with highest wage premium being identified in Slovenia. Similarly, having 
a full-time job is more rewarding relative to having a part-time job, with the highest wage 
advantage reported for Croatia. Concerning other estimated job characteristics, wages rise 
with the size of the firm in all three countries. They are higher in industry than in low-skill 

Table 2. Ordinary least squares (OLS) estimates for yearly wages, 2016
Croatia Serbia Slovenia

VARIABLES Coefficient
Standard 

Error Coefficient
Standard 

Error Coefficient
Standard 

Error

Male 0.199*** (0.016) 0.195*** (0.018) 0.202*** (0.022)
Age (years)
16–25 f f f
26–35 0.055** (0.028) 0.062* (0.033) −0.034 (0.076)
36–45 0.166*** (0.033) 0.142*** (0.035) 0.158* (0.081)
46–55 0.205*** (0.033) 0.134*** (0.038) 0.165** (0.077)
56–64 0.237*** (0.038) 0.165*** (0.044) 0.169** (0.083)
Marital status
Married −0.006 (0.021) 0.026 (0.024) −0.006 (0.023)
Single f f f
Separated/divorced 0.072** (0.034) 0.041 (0.036) 0.089 (0.059)
Educational level
Primary education and less 0.155 (0.116) 0.008 (0.119) . . . . . .
Lower secondary f f f
Upper secondary 0.206*** (0.024) 0.094*** (0.027) 0.226*** (0.042)
Tertiary 0.547*** (0.029) 0.509*** (0.033) 0.564*** (0.042)
Employment status
Permanent 0.118*** (0.022) 0.153*** (0.026) 0.179*** (0.035)
Fulltime 0.514*** (0.061) 0.330*** (0.080) 0.306*** (0.107)
Additional job −0.029 (0.031) 0.121 (0.075) 0.081* (0.048)
Firm size (no. employees)
<11 employees f f f
11–49 employees 0.071*** (0.021) 0.065*** (0.022) 0.114*** (0.033)
≥50 employees 0.147*** (0.021) 0.121*** (0.023) 0.178*** (0.030)
Industry sector
Agriculture −0.008 (0.035) −0.012 (0.044) 0.038 (0.044)
Industry f f f
Construction 0.061** (0.026) −0.006 (0.064) 0.052 (0.082)
Low-skill services sector G-I 0.016 (0.022) −0.066*** (0.025) −0.010 (0.029)
High-skill services sector J-U 0.061*** (0.021) 0.012 (0.023) −0.015 (0.026)
Health status −0.057*** (0.011) −0.057*** (0.012) −0.074*** (0.022)
Number of months (log) 1.085*** (0.030) 0.943*** (0.046) 0.948*** (0.114)
Constant 5.035*** (0.092) 9.744*** (0.132) 6.107*** (0.296)
Observations 4,626 3,455 3,280
R-squared 0.552 0.475 0.488

Sample relates to employees, aged 15–64 years, who reported non-zero earnings. The dependent variable is the log of yearly 
wages. All explanatory variables with the exception of number of months (logged) and health status are binary variables. 
The estimation procedure is OLS and White’s (1980) estimated standard errors are reported in parentheses. “f” denotes 
category omitted in estimation. ***, ** and * denote, respectively, statistical significances at the 0.01, 0.05 and 0.10% levels 
using two-tailed tests. Source: Own calculations. Survey of Income and Living Conditions (SILC), 2016.
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service sectors in Serbia, while in Croatia construction workers and those in high-skill 
services (trade, hotel/restaurant, transportation) are better paid than industrial sector 
workers. The industrial sector effects are not statistically significant in Slovenia.

Table A4 in the Appendix reports factor inequality weights, which account for the level 
of wage inequality. In terms of the explained component, the dominant factors are the 
number of months worked and educational qualifications (Table 3). The number of months 
worked (log) accounts for around half of the explained level of inequality in all three 
countries which is to be expected, given their large variations. This result demonstrates 
the importance of the quantity of work in explaining inequality. Educational qualifications 
account for between 14% of the explained level of inequality in Croatia and 25% in Serbia. 
Other research for Serbia also showed the role of education as the most responsible factor 
contributing to wage inequality (Krstić and Žarković-Rakić 2017). Moreover, education is 
also identified as one of key factors accounting for the level of disposable income inequality 
in other countries (e.g., for Lithuania see O’Donoghue, Loughrey, and Sologon 2018; for 
Italy see Manna and Regoli 2012).21

Employment status, reflected by the difference between permanent and temporary 
employees and between full-time and part-time employees combined, plays an impor-
tant role as well, varying from 8.4% of the explained level of inequality in Serbia to 
about 12% in Slovenia. The potentially strong impact of the distinction between 
permanent and temporary employment reveals labor market segmentation as 
a possible driver of inequality in these countries, with some groups systematically 
excluded from full participation in the labor market. Rani and Furrer (2016) identified 
employment status as the most important factor in their study, reflecting an increase 
in the prevalence of part-time and temporary work, followed by education. However, 
their study examined factors contributing to earnings inequality, while we focus on 
wage inequality only, excluding the self-employed who seem to be more attached to 
temporary and part-time jobs. Other studies have also found that an increased 
incidence of nonstandard employment has also been associated with increased 

Table 3. Percent of the explained yearly wage inequality by factors, 
2016

Croatia Serbia Slovenia

Male 4.75 4.43 3.92
Age 5.34 3.14 5.45
Marital Status 0.16 0.44 0.02
Education 14.34 25.16 18.44
Permanent 5.07 6.42 6.16
Full time 4.32 1.96 5.64
Additional job 0.01 0.43 0.24
Firm size 3.74 2.61 4.92
Industry 0.95 1.44 −0.27
Health 0.40 1.19 2.02
Number of months (log) 60.93 52.77 53.46
Total explained 100.00 100.00 100.00

Calculated based on Table A4 in the Appendix. The contribution of these variables is 
cumulative and is obtained by summing the contributions of constituent variables 
(for example, the total contribution of Education group is made up of primary 
education and less, lower secondary, upper secondary and tertiary) and divided by 
the explained level of inequality (for example, for Croatia 7.91/55.16*100). 

Source: Own calculations. Survey of Income and Living Conditions (SILC), 2016.
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inequality, as workers with that type of employment contract usually fail to compen-
sate for low wages through more hours worked (Checchi, García-Peñalosa, and Vivian 
2016; ILO (International Labour Organisation) 2015).

The other important factors are age, gender and company size, which account for 
between 3% and 5% of the explained level of inequality, while marital status and health 
status, industry sector and having an additional job have a negligible effect on inequality in 
all three countries.

The total effect of education on inequality differs between countries, with the highest 
effect observed in Serbia and lowest in Croatia. A detailed examination of the contribution 
of each level of education to total wage inequality (Table A4 in the Appendix) suggests that 
primary and upper secondary education decrease wage inequality in all countries, while 
tertiary education increases it. The contribution of tertiary education is almost the same in 
Serbia and Slovenia, but the equalizing effect of upper secondary education appears higher 
in Slovenia than in Serbia, influencing the lower total contribution of education to wage 
inequality in this country as compared to Serbia. The differences between countries in the 
effect of education on inequality can be attributed, to some extent, to different demand and 
supply factors in these countries together with existing differences in the role of labor 
market institutions.

However, if access to education is limited on the basis of factors that are beyond 
individual’s control, such as their gender, race, place of birth or parental background, the 
lack of educational opportunities can itself contribute to overall income inequality. 
According to the OECD PISA 2018 index that measures the relative concentration of low 
performers by socio-economic status, in all three countries low performers in Reading 
(defined as achieving PISA level 2 or below) are more prevalent amongst the most 
disadvantaged students, with the largest value observed in Slovenia, at −0.32 and lowest 
in Croatia, at −0.24, while in Serbia it is −0.27.22

In conclusion, fostering access to better/higher education for all would lead to greater 
equality of opportunity but not necessarily to greater equality of outcome. Differences in 
individual efforts may lead to large or small wage dispersion in varying countries, given 
that differences in wages are the outcome of different labor market institutions, as 
pointed out beforehand. Increasing collective agreements that result in wage compression 
(as in the case of Slovenia) would lead to greater equality of outcome, but not to greater 
equality of opportunity. Thus, combining both strategies in the three countries would be 
valuable, as they may contribute to greater equality of opportunity and greater equality of 
outcome.

Conclusion

This paper identified the sources of income and wage inequality in Slovenia, Croatia and 
Serbia. The analysis of income inequality decomposition identifies wage income as the most 
significant factor contributing to disposable income inequality in all three countries. 
The second largest source is income from self-employment in Croatia, pensions in Serbia 
and income from capital in Slovenia. Among all income sources that reduce inequality, 
taxes has the largest impact in Slovenia and Croatia, while in Serbia the marginal effect of 
taxes on inequality is the same as for social transfers. Although Serbia has the highest share 
of social transfers and taxes in total income, their role in reducing inequality is moderate as 
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compared to the other two countries. Pensions are less efficient than other social transfers in 
reducing inequality in Slovenia and Serbia, while the opposite holds for Croatia, where the 
marginal effect of pensions on inequality appears higher than that of other social transfers.

Our analysis reveals that the lower inequality of disposable income in Slovenia is mainly 
attributable to a more equal distribution of market income combined with a higher redis-
tributive capacity of taxes and social transfers as compared to Serbia and Croatia. The lower 
level of market inequality in Slovenia is primarily the result of a more equal wage distribu-
tion across households than in Serbia and Croatia, which can be partly assigned to a lower 
fraction of households with very low work intensity (including non-earner households), and 
partly to stronger labor market institutions reflected in higher trade union density and 
greater collective bargaining coverage. Taxes and social transfers are more efficient in 
reducing inequality in Slovenia than in Croatia and Serbia, which increases the initial 
differences in market inequality between the three countries. Overall, the Slovenian tax 
system is more progressive, and social transfers are better targeted at the poor than in Serbia 
(and Croatia), but are also more generous with higher coverage rates. Our results highlight 
the need to reform the Serbian tax system by increasing progressivity within personal 
income tax, and reforming the system of social transfers by reducing the leakage of 
resources to better-off individuals (for example, those earning an income in the shadow 
economy) and diverting funds to those most in need.

The analysis of wage inequality decomposition identifies educational qualifications and 
the quantity and quality of work as key factors accounting for the explained level of wage 
inequality in all three countries. Such inequality outcomes related to individual efforts are 
influenced by the inequality of opportunities in access to a good education, a well-matched 
job and a decent standard of living. For example, most of the inequality of opportunities in 
access to tertiary education derives from parental educational attainment in all three 
countries (EBRD 2017). This is an important message for policymakers wishing to prevent 
the reproduction of inequality in these three countries. Providing equal access to education 
for all, irrespective of parental background, should be a priority for policymakers, so that the 
children of economically disadvantaged parents can have fair chance of finding a good job 
and earning a decent living.

Finally, the analysis shows that the labor market dominates the determination of income 
inequality. From a policy perspective, more attention is required to effectively address the 
inequality of market income in Serbia and Croatia. Increasing employment might be 
expected to reduce market inequality in these two countries, as the number of unemployed 
or inactive working-age household members would drop. Thus, policies that contribute to 
greater employability (especially of individuals with a low level of education) and that 
prevent early retirement in countries with a high proportion of households with very low 
work intensity are particularly important for reducing income inequality across households. 
Morever, policies that address temporary and involuntary part-time work and the persis-
tence of informal jobs (which are much less well remunerated than permanent full-time 
work) would be beneficial, as the quality of work plays an important role in explaining wage 
inequality in all three countries.
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Notes

1. Unemployment rate according to: https://www.theglobaleconomy.com/rankings/ 
Unemployment_rate/

2. Unemployment rate (15–74 years old) for 2015 according to Eurostat database: https://ec. 
europa.eu/eurostat/databrowser/view/une_rt_a/default/table?lang=en

3. Income in-kind was not included in total income following Eurostat methodology.
4. Hoffman, Bićanić, and Vukoja (2012) examined wage inequality and wage differentials in 

Croatia from 1970 to 2008 and showed that income inequality increased primarily due to 
increased wage differentials within educational and vocational groups.

5. A recent study which compares sources of income inequality in Lithuania with other EU 
countries in 2015 shows that taxes have higher and social transfers have lower redistributive 
capacity in old EU countries than in new EU countries (Černiauskas and Čiginas 2019).

6. The Gini correlation is a form of rank correlation coefficient, similar to Pearson’s rank 
correlation. It measures the extent to which the relationship between Yk and the cumulative 
rank distribution of Y coincides with the relationship between Yk and its own cumulative rank 
distribution: Rk = cov(yk, F)/cov(yk, Fk). Rk assumes the range [−1, 1].

7. The first adult member of a household is given a weight of 1, other adult members of 
a household are given a weight of 0.5, while a weight of 0.3 is given to each child under the 
age of 14.

8. The proportion of excluded individuals is highest in Serbia but it does not exceed 0.4% of the 
sample.

9. Lower shares of public pensions in total income in Slovenia and Croatia (14.3% and 18.9% 
respectively) is partly explained by the fact that pensions from private pension plans are 
included in capital incomes, while private pensions (Pillar II) in Serbia do not exist.

10. The same result is obtained when decomposing gross income inequality by income sources. 
These results are available upon request.

11. It should be noted that redistributive effect of taxes is largest in Slovenia.
12. These are the persons under the age of 60, living in households in which adults (aged 18–59) 

worked, on average, less than 20% of the total number of months in which they could have 
worked during the reference period (Eurostat 2012).

13. Eurostat database based on 2016 SILC data: http://appsso.eurostat.ec.europa.eu/nui/ 
submitViewTableAction.do.

14. We find that disposable income inequality is much lower than wage inequality. Wage inequal-
ity in turn is much lower than self-employment and capital income inequality and the inequal-
ity of private transfers (García-Peñalosa and Orgiazzi 2013). High inequality of these three 
components are both due to a large fraction of the population having no income from these 
sources, but also due to the large inequality that prevails for those with positive incomes.

15. Author calculations. Data on total spending on social assistance and child allowance for 
Slovenia based on Ministry of Labor, Family, Social Affairs and Equal Opportunities, for 
Croatia based on Inchauste and Rubil (2017); for Serbia based on Ministry of Finance. Data 
on social assistance per capita as % of average wage for Slovenia based on Ministry of Labor; for 
Serbia based on the World Bank (2015b).

16. World Bank ASPIRE database: http://datatopics.worldbank.org/aspire/indicator/social- 
assistance. Data for Croatia refers to 2014, for Serbia to 2015. Data for Slovenia is not available.

17. The mean log deviation (GE(0)) is sensitive to earnings gaps at the bottom end of wage 
distribution, the 1/2CV2 measure (GE(2)) is sensitive to gaps at the top end, while the Theil 
index (GE(1)) is equally responsive across the whole distribution.

18. Differences can also be explained by varying age groups (all ages for income inequality vs. 16– 
64 for wage inequality decomposition), treatment of tax and social security contribution (gross 
wages in income inequality and net wages in wage inequality decomposition) and the use of 
equivalent scales in income decomposition.

19. For data on collective bargaining coverage rates in Slovenia and Croatia see https://ilostat.ilo. 
org/topics/collective-bargaining/. For Serbia see Annual Review 2018 of Labor Relations and 
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http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
http://datatopics.worldbank.org/aspire/indicator/social-assistance
http://datatopics.worldbank.org/aspire/indicator/social-assistance
https://ilostat.ilo.org/topics/collective-bargaining/
https://ilostat.ilo.org/topics/collective-bargaining/


Social Dialog (Friedrich-Ebert-Stiftung 2018). For data on union density see European 
Foundation for the Improvement of Living and Working Conditions (EUROFOUND 2020) 
European Working Conditions Survey 2020, online data: https://www.eurofound.europa.eu/ 
data/european-working-conditions-survey.

20. It is worth mentioning that our estimates of returns to education are not fully comparable with 
other studies due to a different set of variables included in regressions. For Croatia, estimates of 
returns to tertiary education are available only for years of schooling. The only exception is 
a report by Nestić (2005) which shows that university graduates earn 28% more than those with 
completed general secondary education.

21. It should be noted that, although the same method is applied (Fields 2003), these results are not 
comparable with ours as the authors decompose disposable income and used different regres-
sion factors.

22. OECD, PISA 2018 Database, Table II.B1.2.6; Available at: https://www.oecd.org/pisa/data/. 
The index ranges from −1 to 1. A negative value indicates that low performers are more 
prevalent amongst the most disadvantaged students; a positive value indicates that low 
performers are more prevalent amongst the most advantaged students. It is null in the absence 
of socio-economic inequalities in the probability of being a low/high performer.

Acknowledgments

This research was funded by the London School of Economics’ International Inequality Institute (LSE 
III) (http://www.lse.ac.uk/International-Inequalities), the Atlantic Fellowship Program for Social and 
Economic Equity (https://www.atlanticfellows.org/first-cohorts) within the project titled “Goodbye
Tito: The role of diverging welfare state trajectories on income inequality in four former Yugoslav 
republics.” The paper has benefited from the comments of participants at the two LSE III Seminars 
(January and June 2018), the ESPAnet Conference 2018 (13–15 September, Florence) and the LSE 
FREN workshop 2018 (22 October, Belgrade). Authors is also grateful to Peter Sanfey and Will 
Bartlett, anonymous reviewers and the editor for useful comments on an earlier draft on this paper.

Disclosure Statement

No potential conflict of interest was reported by the author.

References

Adams, B. L., J. King, A.M. Penner, N. Bandelj, and A. Kanjuo-Mrčela. 2017. “The Returns to 
Education and Labor Market Sorting in Slovenia, 1993–2007.” Research on Social Stratification 
and Mobility 47:55–65. doi: 10.1016/j.rssm.2016.06.002

Arandarenko, M. 2007. “Transition from Education to Work: Serbia Country Report.” Working 
Paper, European Training Foundation (ETF), Turin.

Arandarenko, M. 2020. Performance of Western Balkan Economies regarding the European Pillar of 
Social Rights: Updated Review on Serbia. RCC and ECSWPR. https://www.esap.online/docs/95/ 
performance-of-western-balkan-economies-regarding-the-european-pillar-of-social-rights- 
updated-review-on-serbiarn 

Atkinson, A. B. 2018. Inequality: What Can Be Done? Cambridge, MA, London, England: Harvard 
University Press.

Badescu, M., B. D’Hombres, and E. Villalba. 2011. “Returns to Education in European Countries: 
Evidence from the European Community Statistics on Income and Living Conditions.” EU-SILC, 
JRC Scientific and Technical Reports, European Commission Joint Research Centre Institute for 
the Protection and Security of the Citizen.

Beblo, M., and T. Knaus. 2001. “Measuring Income Inequality in Euroland.” Review of Income and 
Wealth 47 (3): 301–33. doi:10.1111/1475-4991.00019.

442 G. KRSTIĆ

https://www.eurofound.europa.eu/data/european-working-conditions-survey
https://www.eurofound.europa.eu/data/european-working-conditions-survey
https://www.oecd.org/pisa/data/
http://www.lse.ac.uk/International-Inequalities
https://www.atlanticfellows.org/first-cohorts
https://doi.org/10.1016/j.rssm.2016.06.002
https://www.esap.online/docs/95/performance-of-western-balkan-economies-regarding-the-european-pillar-of-social-rights-updated-review-on-serbiarn
https://www.esap.online/docs/95/performance-of-western-balkan-economies-regarding-the-european-pillar-of-social-rights-updated-review-on-serbiarn
https://www.esap.online/docs/95/performance-of-western-balkan-economies-regarding-the-european-pillar-of-social-rights-updated-review-on-serbiarn
https://doi.org/10.1111/1475-4991.00019


Bezeredi, S., and I. Urban. 2016. “Predicting Gross Wages of Non-employed Persons in Croatia.” 
Financial Theory and Practice 40 (1): 1–61. doi:10.3326/fintp.40.1.1.

Bigotta, M., J. Krishnakumar, and U. Rani. 2015. “Further Results on the Regression-Based Approach 
to Inequality Decomposition with Evidence from India.” Empirical Economics 48 (3): 1233–66. 
doi:10.1007/s00181-014-0819-5.

Černiauskas, N., and A. Čiginas. 2019. “Measurement and Decomposition of Lithuania’s Income 
Inequality.” Lietuvos Bank’s Discussion Paper Series 14.

Checchi, D., C. García-Peñalosa, and L. Vivian. 2016. “Are Changes in the Dispersion of Hours 
Worked a Cause of Increased Earnings Inequality?” IZA Journal of European Labor Studies 5 (1): 
15. doi:10.1186/s40174-016-0065-2.

Čok, M., I. Urban, and M. Verbić. 2013. “Income Redistribution through Taxes and Social 
Benefits: The Case of Slovenia and Croatia.” Panoeconomicus 60 (5): 667–86. doi:10.2298/ 
PAN1305667C.

Dreger, D., E. López-Bazo, V. Royuela, J. Suriñach, and R. Ramos. 2015. “Wage and Income 
Inequality in the European Union.” European Union. http://www.europarl.europa.eu/studies 

EBRD 2017. Transition for All: Equal Opportunities in an Unequal World. London: European Bank 
for Reconstruction and Development.

EUROFOUND (European Foundation for the Improvement of Living and Working Conditions) 
2020. European Working Conditions Survey 2020. https://www.eurofound.europa.eu/data/eur 
opean-working-conditions-survey 

Eurostat 2012. “Working Paper with the Description of the Income and Living Conditions Dataset.” 
Lot 1: EU-SILC (European Union Statistics on income and Living Conditions), Methodological 
studies and publications, Eurostat.

Feldmann, M. 2017. “Crisis and Opportunity: Varieties of Capitalism and Varieties of Crisis 
Responses in Estonia and Slovenia.” European Journal of Industrial Relations 23 (1): 33–46. 
doi:10.1177/0959680116672280.

Fields, G. S. 2003. “Accounting for Income Inequality and Its Change: A New Method, with 
Application to the Distribution of Earnings in the United States.” Research in Labor Economics 
22:1–38. doi: 10.1016/S0147-9121(03)22001-X

Fields, G.S, and G. Yoo. 2000. “Falling Labor Income Inequality in Korea’s Economic Growth: 
Patterns and Underlying Causes.” Review of Income and Wealth 46:139–60. doi: 10.1111/j.1475- 
4991.2000.tb00952.x

Friedrich-Ebert-Stiftung 2018. “Annual Review 2018 of Labour Relations and Social Dialog/Serbia.”
García-Peñalosa, C., and E. Orgiazzi. 2013. “Factor Components of Inequality: A Cross-Country 

Study.” Review of Income and Wealth 59 (4): 689–727. doi:10.1111/roiw.12054.
Gornick, J., B. Milanović, and N. Johnson. 2017. “American Exceptionalism in Market Income 

Inequality: An Analysis Based on Microdata from the Luxembourg Income Study (LIS) 
Database.” LIS Working Paper Series 692.

Guanatilaka, R., and D. Chotikapanich. 2009. “Accounting for Sri Lanka’s Expenditure Inequality 
1980–2002: Regression-Based Decomposition Approaches.” Review of Income and Wealth 55 (4): 
882–906. doi:10.1111/j.1475-4991.2009.00351.x.

Hoffman, S., I. Bićanić, and O. Vukoja. 2012. “Wage Inequality and the Labor Market Impact of 
Economic Transformation: Croatia, 1970–2008.” Economic Systems 36:206–17. doi: 10.1016/j. 
ecosys.2011.08.002.

ILO (International Labour Organisation) 2015. “World Employment and Social Outlook 2015: The 
Changing Nature of Jobs (Geneva).”

ILO, IMF, OECD and WB 2015. “Income Inequality and Labour Income Share in G20 Countries: 
Trends, Impacts and Causes.”

Inchauste, G., and I. Rubil. 2017. “The Distributional Impact of Taxes and Social Spending in 
Croatia.” Policy Research Working Paper WPS 8203, World Bank Group, Washington, D.C. 
http://documents.worldbank.org/curated/en/605341506024423991/The-distributional-impact-of- 
taxes-and-social-spending-in-Croatia 

Krstić, G. 2016. “Why Income Inequality Is so High in Serbia: Empirical Evidence and Measurement 
of Key Factors.” Economic Annals 61 (210): 23–46. doi:10.2298/EKA1610023K.

EASTERN EUROPEAN ECONOMICS 443

https://doi.org/10.3326/fintp.40.1.1
https://doi.org/10.1007/s00181-014-0819-5
https://doi.org/10.1186/s40174-016-0065-2
https://doi.org/10.2298/PAN1305667C
https://doi.org/10.2298/PAN1305667C
http://www.europarl.europa.eu/studies
https://www.eurofound.europa.eu/data/european-working-conditions-survey
https://www.eurofound.europa.eu/data/european-working-conditions-survey
https://doi.org/10.1177/0959680116672280
https://doi.org/10.1016/S0147-9121(03)22001-X
https://doi.org/10.1111/j.1475-4991.2000.tb00952.x
https://doi.org/10.1111/j.1475-4991.2000.tb00952.x
https://doi.org/10.1111/roiw.12054
https://doi.org/10.1111/j.1475-4991.2009.00351.x
https://doi.org/10.1016/j.ecosys.2011.08.002
https://doi.org/10.1016/j.ecosys.2011.08.002
http://documents.worldbank.org/curated/en/605341506024423991/The-distributional-impact-of-taxes-and-social-spending-in-Croatia
http://documents.worldbank.org/curated/en/605341506024423991/The-distributional-impact-of-taxes-and-social-spending-in-Croatia
https://doi.org/10.2298/EKA1610023K


Krstić, G., and J. Žarković-Rakić. 2017. “Dohodna nejednakost u Srbiji: Uzroci i preporuke za 
Politiku.” In Ekonomska politika Srbije u 2017. godini, edited by M. Arsić and D. Šoškić. 141-56. 
University of Belgrade, Faculty of Economics.

Krstić, G., J. Litchfield, and B. Reilly. 2007. “An Anatomy of Male Labour Market Earnings Inequality 
in Serbia – 1996 to 2003.” Economic Systems 31 (1): 97–114. doi:10.1016/j.ecosys.2006.06.001.

Krstić, G., and P. Sanfey. 2011. “Earnings Inequality and the Informal Economy: Evidence from 
Serbia.” Economics of Transition 19 (1): 179–99. doi:10.1111/j.1468-0351.2010.00400.x.

Kump, N., and F. Novokmet. 2018. “Top Incomes in Croatia and Slovenia, from 1960s until Today.” 
World Inequality Lab Working Paper Series 8, World Inequality Lab. https://wid.world/document/ 
top-incomes-in-croatia-and-slovenia-from-1960s-until-today-wid-world-working-paper-2018-8/ 

Leitner, S., and M. Holzner. 2008. “Economic Inequality in Central, East and Southeast Europe.” 
European Journal of Economics and Economic Policies: Intervention 5 (1): 155–88. doi:10.4337/ 
ejeep.2008.01.11.

Leitner, S., and M. Holzner. 2009. “Inequality in Croatia in Comparisons.” Research Reports No. 355, 
The Vienna Institute for International Economic Studies.

Lerman, R. I., and S. Yitzhaki. 1985. “Income Inequality Effects by Income Source: A New Approach 
and Applications to the United States.” The Review of Economics and Statistics 67 (1): 151–56. 
doi:10.2307/1928447.

Manero, A. 2017. “The Limitations of Negative Incomes in the Gini Coefficient Decomposition by 
Source.” Applied Economics Letters 24 (14): 977–81. doi:10.1080/13504851.2016.1245828.

Manna, R., and A. Regoli. 2012. “Regression-based Approaches for the Decomposition of Income 
Inequality in Italy, 1998–2008.” Rivista Di Statistica Ufficiale 1:5–18.

Milanović, B. 1998. “Income, Inequality, and Poverty during the Transition from Planned to Market 
Economy.” World Bank Regional and Sectoral Studies, The World Bank, Washington DC.

Milanović, B. 1999. “Explaining the Increase in Inequality during Transition.” The Economics of 
Transition 7 (2): 299–341. doi:10.1111/1468-0351.00016.

Milanović, B. 2003. “Incidence of Social Transfers; Inequality.” In Poverty and Reform of Financial 
Support to the Poor, edited by B Bogićević, G. Krstić, B Mijatović, and B. Milanović, 43–66. 
Republic of Serbia, Belgrade: Ministry of Social Affairs and Center for Liberal Democratic 
Studies.

Mitra, P., and R. Yemtsov. 2006. “Increasing Inequality in Transition Economies: Is There More to 
Come.” World Bank Policy Research Working Paper, No. 4007.

Nestić, D. 2005. “Income Distribution in Croatia: What Do the Household Budget Survey Data Tell 
Us?” Financial Theory and Practice 29 (1): 39–53.

O’Donoghue, C., J. Loughrey, and D. M. Sologon. 2018. “Decomposing the Drivers of Changes in 
Inequality during the Great Recession in Ireland Using the Fields Approach.” The Economic and 
Social Review 49 (2): 173–200.

Ranđelović, S., and J. Žarković-Rakić. 2011. “Addressing Inequality and Poverty with Tax 
Instruments.” Economic Annals 56 (190): 7–26. doi:10.2298/EKA1190007R.

Rani, U., and M. Furrer. 2016. “Decomposing Income Inequality into Factor Income Components: 
Evidence from Selected G20 Countries,” ILO Research Paper No. 15, International Labour Office, 
Geneva, https://www.ilo.org/wcmsp5/groups/public/—dgreports/—inst/documents/publication/ 
wcms_499918.pdf 

Ravallion, M., and S. Chen. 1999. “When Economic Reform Is Faster than Statistical Reform: 
Measuring and Explaining Income Inequality in Rural China.” Oxford Bulletin of Economics and 
Statistics 61:33–56. doi: 10.1111/1468-0084.00115

Shorrocks, A. F. 1982. “Inequality Decomposition by Factor Components.” Econometrica 50 (1): 
193–211. doi:10.2307/1912537.

Stanovnik, T. 2004. “Social Sector Developments.” In Slovenia, from Yugoslavia to the European 
Union, edited by M. Mrak, M. Rojec, and S. Jauregui, 315–33. Washington DC: The World Bank.

Stanovnik, T., and M. Verbič. 2013. “Earnings Inequality and Tax Progressivity in Slovenia, 1991– 
2009.” Acta Oeconomica 64 (4): 405–21. doi:10.1556/AOecon.63.2013.4.1.

Urban, I. 2008. “Income Redistribution in Croatia: The Role of Individual Taxes and Social 
Transfers.” Financial Theory and Practice 32 (3): 387–403.

444 G. KRSTIĆ

https://doi.org/10.1016/j.ecosys.2006.06.001
https://doi.org/10.1111/j.1468-0351.2010.00400.x
https://wid.world/document/top-incomes-in-croatia-and-slovenia-from-1960s-until-today-wid-world-working-paper-2018-8/
https://wid.world/document/top-incomes-in-croatia-and-slovenia-from-1960s-until-today-wid-world-working-paper-2018-8/
https://doi.org/10.4337/ejeep.2008.01.11
https://doi.org/10.4337/ejeep.2008.01.11
https://doi.org/10.2307/1928447
https://doi.org/10.1080/13504851.2016.1245828
https://doi.org/10.1111/1468-0351.00016
https://doi.org/10.2298/EKA1190007R
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---inst/documents/publication/wcms_499918.pdf
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---inst/documents/publication/wcms_499918.pdf
https://doi.org/10.1111/1468-0084.00115
https://doi.org/10.2307/1912537
https://doi.org/10.1556/AOecon.63.2013.4.1


Urban, I. 2014. “Contributions of Taxes and Benefits to Vertical and Horizontal Effects.” Social 
Choice and Welfare 42:619–45. doi: 10.1007/s00355-013-0747-x.

Urban, I. 2016. “Impact of Taxes and Benefits on Inequality among Groups of Income Units.” Review 
of Income and Wealth 62 (1): 120–44. doi:10.1111/roiw.12158.

Urban, I., M. Čok, and M. Verbič. 2019. “The Burden of Labour Taxation in Croatia, Slovenia and 
Slovakia in the Period 2011–2017.” Economic Research-Ekonomska Istraživanja 32 (1): 1430–56. 
doi:10.1080/1331677X.2019.1638291.

Wan, G. 2004. “Accounting for Income Inequality in Rural China: A Regression-based Approach.” 
Journal of Comparative Economics 32:348–63. doi: 10.1016/j.jce.2004.02.005

Wan, G., M. Lu, and Z. Chen. 2007. “Globalization and Regional Income Inequality: Empirical 
Evidence from within China.” Review of Income and Wealth 53 (1): 35–59. doi:10.1111/j.1475- 
4991.2007.00217.x.

Wan, G., and Z. Zhou. 2005. “Income Inequality in Rural China: Regression-Based Decomposition 
Using Household Data.” Review of Development Economics 9 (1): 107–20. doi:10.1111/j.1467- 
9361.2005.00266.x.

White, H. 1980. “A Heteroscedastic-consistent Covariance Matrix Estimator and A Direct Test for 
Heteroscedasticity.„ Econometrica 48 (4): 817–38. https://doi.org/10.2307/1912934 

World Bank 2000. Making Transition Work for Everyone: Poverty and Inequality in Europe and 
Central Asia. Washington DC: The World Bank.

World Bank 2015a. “Republic of Serbia Public Finance Review: Toward a Sustainable and Efficient 
Fiscal Policy.” Report No.96451-YF, World Bank Group, Washington DC.

World Bank 2015b. “Serbia: Systematic Country Diagnostic, Document of the World Bank Group 
No. 96785.” The World Bank, Washington DC. http://hdl.handle.net/10986/23104 

Zaidi, S. 2009. “Main Drivers of Income Inequality in Central European and Baltic Countries, Some 
Insights from Recent Household Survey Data.” Policy Research Working Paper No. 4815, The 
W o r l d  B a n k ,  W a s h i n g t o n  D C .  h t t p : / / d o c u m e n t s . w o r l d b a n k . o r g / c u r a t e d / e n /  
687501468249888256/pdf/WPS4815.pdf 

Žarković-Rakić, J. 2018. “Political Economy of Welfare Reforms in Four Former Yugoslav Republics, 
LSE (Forthcoming).”

Žarković-Rakić, J., G. Krstić, N. Oruč, and W. Bartlett. 2019. “Income Inequality in Transition 
Economies: A Comparative Analysis of Croatia, Serbia and Slovenia.” Economic Annals 64 (223): 
39–60. doi:10.2298/EKA1923039Z.

Appendix

EASTERN EUROPEAN ECONOMICS 445

https://doi.org/10.1007/s00355-013-0747-x
https://doi.org/10.1111/roiw.12158
https://doi.org/10.1080/1331677X.2019.1638291
https://doi.org/10.1016/j.jce.2004.02.005
https://doi.org/10.1111/j.1475-4991.2007.00217.x
https://doi.org/10.1111/j.1475-4991.2007.00217.x
https://doi.org/10.1111/j.1467-9361.2005.00266.x
https://doi.org/10.1111/j.1467-9361.2005.00266.x
https://doi.org/10.2307/1912934
http://hdl.handle.net/10986/23104
http://documents.worldbank.org/curated/en/687501468249888256/pdf/WPS4815.pdf
http://documents.worldbank.org/curated/en/687501468249888256/pdf/WPS4815.pdf
https://doi.org/10.2298/EKA1923039Z


Table A1. Summary Statistics for Labor Market Characteristics of Employees, 
2016

VARIABLES Croatia Serbia Slovenia

Yearly Wage (log) 8.773 12.822 9.366
Monthly Wage (log) 6.369 10.413 6.961
Male 0.520 0.534 0.514
16–25 0.087 0.081 0.047
26–35 0.222 0.242 0.237
36–45 0.264 0.295 0.327
46–55 0.291 0.276 0.294
56–64 0.137 0.107 0.095
Single 0.264 0.252 0.418
Married 0.667 0.654 0.511
Separated/divorced 0.063 0.089 0.071
Primary education and less 0.006 0.004 0.000
Lower secondary 0.086 0.087 0.081
Upper secondary 0.650 0.624 0.551
Tertiary 0.259 0.285 0.367
Permanent 0.830 0.801 0.888
Fulltime 0.978 0.977 0.950
Additional job 0.054 0.025 0.032
Firm size 0–10 0.287 0.360 0.199
Firm size 11–49 0.301 0.334 0.230
Firm size ≥50 0.413 0.307 0.571
Agriculture 0.030 0.034 0.004
Industry 0.252 0.300 0.295
Construction 0.072 0.040 0.046
Low-skill services sector G-I 0.257 0.216 0.217
High-skill services sector J-U 0.389 0.408 0.438
Health status 1.929 1.960 2.021
Number of months (log) 2.404 2.409 2.405
Sample size 4,626 3,455 3,280

Wages are expressed in national currency: Kunas in Croatia, Dinars in Serbia and Euros in 
Slovenia. 

Own calculations. Survey of Income and Living Conditions (SILC), 2016.
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Table A2. Decomposition of inequality by sources of income, 2016

Income source Share in total income Gini
Gini 

correlation Share in total inequality
Percent 
change

Croatia
Wages (gross) 0.760 0.593 0.770 1.128 0.368
Income from self- 

employment
0.105 0.901 0.400 0.123 0.018

Income from capital 0.018 0.962 0.551 0.030 0.013
Private transfers 0.010 0.957 −0.042 −0.001 −0.011
Pensions 0.231 0.722 0.172 0.093 −0.138
Social transfers 0.100 0.782 −0.012 −0.003 −0.103
Taxes (neg. value) −0.223 −0.606 −0.842 −0.370 −0.147
Total income 1.000 0.308 1.000
Serbia
Wages (gross) 0.787 0.622 0.747 0.980 0.193
Income from self- 

employment
0.102 0.855 0.318 0.075 −0.028

Income from capital 0.009 0.985 0.490 0.011 0.003
Private transfers 0.025 0.986 0.665 0.045 0.019
Pensions 0.269 0.710 0.443 0.227 −0.042
Social transfers 0.141 0.611 0.296 0.068 −0.073
Taxes (neg. value) −0.333 −0.568 −0.799 −0.405 −0.072
Total income 1.000 0.373 1.000
Slovenia
Wages (gross) 0.886 0.477 0.767 1.383 0.497
Income from self- 

employment
0.070 0.869 0.248 0.064 −0.006

Income from capital 0.030 0.938 0.759 0.090 0.061
Private transfers 0.003 0.974 −0.204 −0.003 −0.006
Pensions 0.185 0.749 0.105 0.062 −0.123
Social transfers 0.122 0.624 −0.129 −0.042 −0.163
Taxes (neg. value) −0.295 −0.523 −0.842 −0.555 −0.260
Total income 1.000 0.234 1.000

Own calculations based on equation (1) in the methodology section. Survey of Income and Living Conditions (SILC), 2016.

Table A3. T-test for difference in means for inequality measures, yearly wages, 
2016

Croatia/Serbia Croatia/Serbia Croatia/Slovenia Slovenia/Serbia

GE(0) −1.3912 0.1298 −1.3878
GE(1) −2.2441 1.6184 −3.0368
GE(2) −2.0315 1.5071 −2.5891
Gini −1.6661 1.9259 −2.8730

Critical value for t-test (5% significance level) is 1.96. Null hypothesis: No difference in means. 
Significantly different values are bolded. 

Own calculations. Survey of Income and Living Conditions (SILC), 2016.
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Table A4. Factor inequality shares for yearly wages, 2016
Variables Croatia Serbia Slovenia

Male 2.618 2.102 1.912
26–35 −0.220 −0.326 0.325
36–45 0.947 0.935 1.457
46–55 0.847 0.262 0.511
56–64 1.371 0.620 0.371
Married −0.050 0.142 −0.035
Separated/divorced 0.138 0.065 0.043
Primary education and less −0.034 −0.003 . . .
Upper secondary −2.872 −2.034 −3.845
Tertiary 10.816 13.986 12.845
Permanent 2.795 3.048 3.008
Fulltime 2.381 0.932 2.755
Additional job 0.005 0.204 0.115
Firm size 11–49 −0.011 0.114 0.028
Firm size ≥50 2.075 1.124 2.376
Agriculture 0.004 0.013 −0.003
Construction 0.108 0.003 −0.099
Low-skill services sector G-I −0.122 0.523 0.045
High-skill services sector J-U 0.532 0.148 −0.073
Health status 0.220 0.565 0.988
Number of months (log) 33.607 25.059 26.099
Residuals 44.843 52.514 51.177

The calculations are based on Equation (5) in the text. 
Own calculations. Survey of Income and Living Conditions (SILC), 2016.
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