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The geographical dimension of income inequality in 
Greece: evolution and the ‘turning point’ after the 
economic crisis

Yannis Psycharis a, Vassilis Tselios a and Panagiotis Pantazisa,b

ABSTRACT
This paper analyses the geographical variations in income level and income inequality in Greece over a long 
time period allowing comparisons between pre- and during the economic and fiscal crisis periods. The 
analysis is based on a novel database that includes individual micro-data of declared and taxable 
income aggregated at municipal level over the period 2002–14. Results indicate that economic crisis 
and fiscal reforms changed substantially both inter- and intra-municipal/interpersonal income 
inequalities. The geographies of income inequality are subject to the period of analysis, type of 
municipality and level of income. The geographies of inequality question the fairness and inclusiveness 
of the implemented reforms during the recession.
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1. INTRODUCTION

Income inequality has risen to historically high levels. Robert Shiller, recipient of the Nobel 
Memorial Prize in Economics in 2013, declared that the most important problem we are facing 
today is rising inequality. This observation, along with the empirical evidence that inequality 
matters for the economic performance of nations and for the well-being and prosperity of citi-
zens and territories, has placed the issue at the core of scientific investigation (Atkinson et al.,  
2011; Atkinson & Piketty, 2010; Bourguignon, 2015; Dorling, 2015; Piketty & Saez, 2003).

Although income inequality has been a longstanding issue in economics (Kuznets, 1955), 
this renewed attention is arguably, at least in large part, attributable to the work of Atkinson 
(1997). Subsequently, the works of Piketty (2014) gave further impetus and triggered a volumi-
nous number of publications providing insights from different countries across the globe. Cava-
naugh and Breau (2018) show that the rate of increase in papers on inequality was more than 
twice as fast as and greater than several other major research themes in the social sciences.
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International organisations are aware of the importance of this issue. Income inequality in 
Organisation for Economic Co-operation and Development (OECD) countries is at its highest 
level of the past half century; the average income of the richest 10% of the population is about 
nine times that of the poorest 10% compared with seven times 25 years ago (OECD, 2019). 
Furthermore, the economic crisis has intensified income inequality as income is significantly 
more unequally distributed today than it was before the economic crisis (OECD, 2014). Redu-
cing inequalities and eliminating poverty are among the policy priorities of the 2030 Agenda for 
Sustainable Development (United Nations, 2015). Inclusive and sustainable development con-
stitute strategic priorities of the European Union (EU) Cohesion Policy (European Commis-
sion, 2014, 2022). The International Monetary Fund (IMF) reports claims that widening 
income inequality has been regarded as the defining challenge of our time (Dabla-Norris 
et al., 2015; IMF, 2015).

Given the intensity and the consequences of income inequality for economic development 
and social well-being, tackling income inequality has been placed at the forefront of academic 
discussions and policy practices.

However, while income inequality reflects the prosperity and welfare conditions that prevail 
in an economy over a certain period of time, the geography of income and income inequality 
provides additional evidence of the variations in wealth and the well-being of people within a 
country across space (Wei, 2015). The geography of income level and income inequality 
becomes a particularly significant subject of study in times of economic crisis with soaring 
unemployment rates and severe cuts in wages and pensions. Nowhere in Europe were these con-
ditions more evident than in Greece during the period of the Great Recession that began in 
2008 and the implementation of the strict fiscal adjustment programmes after 2010.1

This paper analyses the geographical aspects of declared income and income inequality in 
Greece during the period 2002–14. In addition, it focuses on the impact of the economic crisis 
and tax reforms on the evolution of income per capita and income inequality across Greek muni-
cipalities. The analysis is based on individual micro-data, which constitute a random sample of 
10% of the annual income tax declarations. A total of 7.5 million observations, about 500,000 
declarations per year, are included in the analysis with information regarding declared and tax-
able income as well as important attributes of households and tax incidence.

Despite the above-mentioned advantages, this dataset has some important limitations. The 
variable ‘declared income’ captures the income received by households during the preceding 
calendar year which are submitted to tax authorities with the tax declarations in the following 
year. These data include income submitted by six categories of taxpayers: proprietors, traders, 
farmers, employees, self-employed and retired. However, these data cannot capture other 
types of income such as fiscal transfers to individuals of places. In addition, this dataset does 
not include income from the shadow/hidden economy, a chronic problem for the Greek econ-
omy (IOBE, 2018). Although ‘taxable’ income, an induced estimation of income based on 
objective criteria, which is also included in the dataset, complements the information regarding 
declared income, this dataset still cannot capture the net/real income level and income inequality 
in the country.

Contrary to these limitations, the quality, consistency, length and accuracy of the tax data 
provide well-grounded conditions to analyse the spatial and temporal evolution of income 
and income inequality and their association focusing on changes due to the economic crisis 
and tax reforms. In addition, following Piketty (2014), tax data offer the advantage that they 
refer to registered incomes and tax incidences and are usually considered more suitable for 
the estimation of short-term changes in inequality.

The analysis is anticipated to meet a multiplicity of objectives. First, it provides a compre-
hensive overview of the taxation system and tax incidence by income group and by municipality 
in Greece. This research complements existing knowledge about inter- and intra-regional 
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inequality and welfare in the country by focusing on municipalities. Second, it analyses the 
association between income level and income inequality over a long time period, which, to 
the best of our knowledge, is the longest period for which such research has ever been conducted 
for Greece. The time length of the analysis allows for a comparison before and during the econ-
omic crisis and the implementation of the memorandums and the fiscal adjustments pro-
grammes. Third, the analysis is based on individual tax declarations data that allow an 
estimation of the Gini index of income inequality. We trust that this is also the first time 
that such research has been conducted on the estimation of income inequality with individual 
declared income data for Greece over such a long time period. Fourth, the analysis pays specific 
attention to the geographical dimensions of income and income inequality at a small geographi-
cal/municipal level. The geographical attributes of taxation and the analysis of dynamics of 
income change at a small geographical level is an important issue for understanding the wealth 
conditions across the country and an important element for the evaluation of regional and fiscal 
policy. Finally, this research employs a combination of analytical tools in order to provide multi-
dimensional statistical, cartographical and econometric evidence from a country that was hit 
severely by the economic crisis and was subject to the implementation of austerity policies 
and fiscal reforms. Austerity policy, with a huge decrease in public investment, had been a detri-
mental factor to the regional resilience, accelerated economic recession and widened geographi-
cal and income inequalities in the country (Psycharis et al., 2014; Psycharis et al., 2022).

The remainder of the paper is structured as follows. Section 2 provides a concise literature 
review regarding the geographical aspects of income inequality. Section 3 discusses the dataset 
and provides information about tax reforms, along with a descriptive analysis of declared income 
in Greece during the period under study. Section 4 analyses the geographical attributes of 
income and income inequality in Greece before and during the economic crisis. Section 5 pre-
sents the econometric specifications for the association between income level and income 
inequality at the municipal level before and during the economic crisis. Section 6 presents 
and discusses the econometric results. Finally, Section 7 summarises the key findings and 
sketches the framework and trajectories for further research.

2. INCOME INEQUALITY: SPACE MATTERS

Income inequality is a key issue in economic analysis as well as in social and welfare policy 
(Atkinson, 2015; Galbraith, 2012; Stiglitz, 2012). While empirical studies of income inequality 
at the national level have dominated the scientific literature, the geography of income inequality 
has become a distinct and rapidly accelerating strand of scientific research (Wei, 2015).

But why dies income inequality matter across space? First, local-level income inequality 
(e.g., income inequality at the municipality level) is likely to be different from national-level 
income inequality because it neither responds to the same factors nor creates the same policy 
implications (Florida & Mellander, 2016; Glaeser et al., 2009).

Second, there is likely to be an association between the geography of income inequality 
and the geography of income per capita. This association is addressed by the Kuznets 
(1955) curve which shows that income per capita has an inverted ‘U’-curve effect on income 
inequality. According to this curve, income inequality increases as regions move to higher 
welfare levels and then declines at the mature stages of development. In the early stages of 
economic development, workers are likely to move from low-paid sectors, such as the large 
primary sector, to high-paid sectors, such as the secondary and tertiary sectors. This move-
ment boosts further income inequality (Firebaugh, 2003). In the latter stages of economic 
development, as the low-paid sectors shrink and the high-paid sectors increase in size, further 
movement decreases income inequality. The investigation of the inverted ‘U’-turn hypothesis 
at local level constitutes an interesting and timely research area. As an example, exploring a 
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unique panel dataset of Canadian regions, Breau and Lee (2023) test whether interpersonal 
income inequality increases once the initial inverted-‘U’ pattern is completed. Analysis sup-
ports the notion of a sideways ‘S’-shaped curve describing a wavelike decrease to increase 
shift, with a turning point in the late 1990s/early 2000s.

Third, the geography of income inequality depends not only on the geography of income 
per capita but also on a series of other factors, such as the previous levels of wealth and 
inequality, human capital, agglomeration economies, economic structure and quality of insti-
tutions, which also vary across space (Hortas-Rico & Rios, 2019; Quito et al., 2023). The 
previous levels of both income per capita and inequality affect the geography of income dis-
tribution because history matters. Moreover, changes in income distribution take place at a 
very slow pace because, for example, people are often reluctant to change jobs and to migrate 
for psychological and institutional reasons (Gujarati, 2003; Rodríguez-Pose & Tselios,  
2009a). A higher level of education is likely to increase the earning opportunity of the lowest 
strata and the social and job opportunities of the poor, reducing income inequality (Checchi,  
2000; Rodríguez-Pose & Tselios, 2009a). The concentration of population in particular areas 
generates spillover effects upsurging the economic activities in these areas, which in turn 
affect income distribution (Iqbal et al., 2018). The sectoral composition of an area affects 
its income inequality because the added value of each sector to gross domestic product 
(GDP) differs. Since the sectoral composition varies across space, this variation affects the 
geography of income inequality. Using the case study of Indonesia, González Gordón and 
Resosudarmo (2019) find a positive impact of both manufacturing and services shares of 
GDP on income inequality, but a negative impact of agriculture share of GDP on inequality. 
The quality of institutions shapes the distribution of income inequality. In economies with 
relatively high governance quality, such as in economies with high levels of voice and 
accountability, political stability, government effectiveness, regulatory quality, rule of law 
and control of corruption, a lower income inequality is expected than in economies with 
low governance quality (Tselios, 2023).

Fourth, an economic and financial crisis impacts the geographical dimension of income 
inequality because the austerity measures affect not only the geography of welfare but also 
all determinants of income inequality. For instance, it is quite usual for wages to fall during 
a crisis. However, wages differ across space making the impact of crisis on areas hetero-
geneous. Moreover, some sectors, such as manufacturing and tourism, suffer more in an 
economic crisis than others. Since the sector composition varies between regions, the impact 
of the crisis is unequal. Overall, the sign and the significance of the determinants of income 
inequality may differ between the pro- and after-crisis periods. Recent advances in research 
underlie the significance of the intra-/interpersonal inequality (Moretti, 2022). More pre-
cisely, place-based policies are not sufficient per se in promoting growth and inclusiveness. 
The benefits of an area are not necessarily trickled down in the same vain to all members 
of the area for many reasons. First, because the gains of capital are disproportionally higher 
compared with the gains of labour. Furthermore, the benefits of political interventions are 
not distributed evenly among income groups. Usually, the most educated and higher income 
workers or citizens can grasp easier the benefits of policy interventions than the less 
educated. In addition, the less well-off segments of population lack the skills and expertise 
to use in a disproportional manner the gains from the policy. As a result, interpersonal 
income inequalities may still continue to grow even if place-targeted policy is in action. 
This has been considered as a course of increasing populism and discontent (Rodríguez- 
Pose et al., 2023).

While inequality constitutes an alarming issue of our times, the spatiality of inequality 
enhances our understanding of the expressions of inequality and trigger further research on 
this topic.
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The literature seems to lean towards two important conclusions. First, the level of urbanis-
ation is highly correlated with the level of income inequality. Inequality is higher in large cities 
and urban agglomerations. Second, the level of education seems to have been one of the most 
significant factors of interpersonal income inequality across space.

With regards to Greece, there is relatively limited research regarding the geographical 
dimension of income and income inequality (Psycharis & Pantazis, 2016). More recently, 
Psycharis et al. (2023) find that the Attica Metropolitan Region exhibits a higher degree of 
income inequality relative to the rest of the country, and the economic crisis increased 
inequality not only in this region but also in the rest of the country. Furthermore, Psycharis 
and Panori (2023) find that segregation trends across municipalities in the Athens metropo-
litan area are high and increasing. These results are in line with Mastronardi and Cavallo 
(2020) and Moser and Schnetzer (2017) who show that interpersonal inequality within 
urban municipalities is higher in comparison with the rural areas for the Italian and Austrian 
municipalities, respectively. Mussida and Parisi (2020) show that inequality appears largely to 
be a within-region problem across Italian regions, particularly in the South, and the crisis 
exacerbated this phenomenon. However, the relationship between income level and income 
inequality at the municipal level still remains a promising and underexploited area of research. 
This paper aims to fill, at least in part, the existing gap and trigger further research on this 
research topic.

3. GREEK ECONOMIC CRISIS AND DECLARED INCOME: BASIC FACTS 
AND FIGURES

3.1. Data on declared income and definition of the variables
This paper is based on a purpose-constructed database which includes micro-data for 10% of 
the annual household declarations for the time period 2002–14. This dataset includes infor-
mation on two types of income: declared income and taxable income. The difference is that 
while the former is based on the gross income that has been generated within a year for 
each member of the household, and is submitted to the tax authority with the annual tax 
declarations, the latter is the income that has been estimated either by deducting tax exemp-
tions from the gross income or by taking into consideration different attributes of the individ-
uals, such real estate or car ownership.

The analysis carried out for this research is based on equivalent individual income.2 

Income inequality has been measured with the estimation of the Gini index (known as 
Gini coefficient) which summarises the dispersion of income across the entire income dis-
tribution and varies between 0 (i.e., everyone has the same income) and 100 (i.e., one person 
has all the income) The Gini index, which is the most popular measure of income inequality, 
is easy to interpret and acceptable to test models of income inequality (Rodríguez-Pose & 
Tselios, 2009b). The Gini index allows for comparison among regions with different popu-
lation sizes. Contrary to much of the literature that the Gini index is more sensitive to 
changes around the median of the income distribution than to changes among the very 
rich or the very poor (Allison, 1978; Firebaugh, 2003), Gastwirth (2017) shows that the 
Gini index is more sensitive to changes in the lower and upper parts of the distribution 
than in the middle.

The geographical level of analysis refer to the 325 municipalities that constitute the 
first tier of local government in Greece (Law 3852/2010). Municipalities are grouped 
into six categories based on population and geographical characteristics (Law 4555/ 
2018): metropolitan, large mainland, medium mainland, small mainland, large islands 
and small islands.
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3.2. The evolution of income inequality

Figure 1 shows the evolution of declared and taxable income and clearly shows that, after 2011, 
declared and taxable income dropped substantially. The fiscal consolidation reform was 
implemented with detrimental effects on economic activity, growth and finally on tax revenues. 
Between 2008 and 2014 the revenue from personal income tax dropped by 24% (European 
Commission, 2016). This was the outcome of simultaneous increases in unemployment, cuts 
in wages and pensions, and increases in taxes.

However, Figure 1 shows that income inequality also dropped. This is more pronounced in 
the case of taxable than in the case of declared income. This drop in inequality in declared 
income could be primarily attributed to the broadening of the tax base and the increased number 
of declarations in the low brackets of the income scale.3 Part of the explanation could also be 
attributed to the drop in high incomes due to the increased tax rate scales, the imposition of 
the solidarity tax and the cuts in salaries for the high-income earners.

4. THE GEOGRAPHICAL INCIDENCE OF DECLARED INCOME

4.1. Cartographical representation of income and income inequality
Figure 2 portrays income level and income inequality at the municipal level in Greece for the 
period 2012–2014. More precisely, the upper part presents the inequalities in declared 
income at the municipal level for the periods before and during the economic crisis and 
the implementation of fiscal reforms. The comparative examination of these maps provides 
some interesting findings.

During the period 2002–11, there are important differences in the levels of income per capita 
across the municipalities. The first observation shows that there is a gap between a large number 

Figure 1. Evolution of income per capita and income inequality (Gini index).
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of metropolitan and medium municipalities and Islands on the one hand, and the most remote, 
small and mountainous municipalities on the other hand.

However, during the period 2012–14 the map changes. First, the average level of declared 
income during the crisis and the implementation of fiscal adjustment programmes has dropped. 
However, its drop is not geographically uniform. Most municipalities outside the large metro-
politan areas reveal levels of declared income per capita below the country average. As a result, 
inequalities in the level of average income per capita between municipalities during the econ-
omic crisis have widened.

Furthermore, the geography of income inequality among individuals within municipalities is 
portrayed on the two maps at the lower/bottom part of Figure 2. Comparing these maps with 
those in the upper part, it can be observed that they contradict each other in many ways. The 
most striking observation is that during the period of economic crisis interpersonal income inequal-
ity declined. This is more pronounced in municipalities outside the large metropolitan areas.

Figure 2. Geography of income per capita and income inequality (Gini index).
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The decrease in interpersonal income inequality in the municipalities outside the large urban 
agglomerations can be attributed to two simultaneous factors. First, there is the widespread obli-
gation for a vast number of people across the country to submit declarations. The number of 
people obligated to make a tax declaration increased and crosses all the income groups, especially 
the lower income groups, across the country. At the same time, the drop in incomes due to the 
economic recession and wage and salary cuts has led to the reduction in incomes relative to the 
pre-crisis period. The combined effects of these two trends, namely the increase of low-income 
tax declarations across space, along with the further decrease in the relatively lower 
incomes outside the urban agglomerations, has led to the decrease of interpersonal income 
inequality in areas outside the large cities and urban agglomerations. The interpretation of 
inequality questions the inclusiveness of the tax policy since the drop in inequality is achieved 
primarily with the increase in tax of the low-income taxpayers.

4.2. The evolution in income level and income inequality
These results can be further scrutinised by type of municipality. Figure 3 clearly shows that the 
level of income and the dispersion of inequality varies significantly by type of municipality.

More precisely, the dispersion of income for the most urbanised municipalities is found at 
the upper end of the scale and the dispersion is higher compared with the small mainland muni-
cipalities. This documents that average declared income in metropolitan municipalities in 
higher than the average declared income in the small mainland municipalities. In addition, 

Figure 3. Evolution of income and the dispersion of income inequality (Gini index) by category of 
municipality (constant price, 2015 = 100).

The geographical dimension of income inequality in Greece  805

REGIONAL STUDIES, REGIONAL SCIENCE 



interpersonal inequalities within metropolitan municipalities are higher compared with the 
interpersonal income inequality within small mainland municipalities. This trend is more pro-
nounced than it was in the past and has further intensified during the years of economic crisis 
and the implementation of fiscal adjustment programmes.

These findings document that geography matters in terms of income inequality. The type of 
interpersonal income inequality it is not at all neutral regarding the type of municipality.

4.3. The dispersion of income by type of municipality
Figure 4 goes a step further in order to examine more precisely how interpersonal income 
inequality is related with the type of municipality. More precisely, it presents the relationship 
between income levels and income inequality for the six categories of municipalities.

This scatterplot documents the positive relationship between income levels and income 
inequality for metropolitan municipalities. For the municipalities in metropolitan areas, an 
increase in income is followed by an increase in income inequality. This also applies to the 
majority of cases in the large mainland municipalities and capital cities.

Figure 4. Evolution of the relationship between income and income inequality (Gini index) by cat-
egory/group of municipalities (constant price, 2015 = 100).
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However, the opposite applies in the case of the medium and small mainland and island munici-
palities. In these cases, an increase in income is followed by a decrease in income inequality. These find-
ings provide initial evidence that income inequalities are higher in more urbanised areas of the country.

Summing up, it can be stated that geography matters both for inequalities in wealth across 
space as well as inequalities in wealth within municipalities. This relationship brings an inter-
esting feature to the discussion of income inequalities. These findings will be further examined 
with the use of an econometric model.

5. THE ASSOCIATION BETWEEN INCOME PER CAPITA AND INCOME 
INEQUALITY

We now examine the relationship between income per capita and income inequality at the 
municipality level for two periods: (1) between 2002 and 2011 (before economic crisis) and 
(2) between 2012 and 2014 (within the economic crisis). The relationship between income 
per capita and income inequality is not presumed to be linear, but is configured using a stepwise 
approach, that is, we initially start with a linear income per capita variable and then add its 
square term. The explorative analysis shows a non-linear relationship between income per capita 
and income inequality. Therefore, we estimate the interpersonal income inequality of a muni-
cipality as a function of a municipality’s per capita income and its square term and a set of con-
trol municipality characteristics. Taking into account that, in theory, many socio-economic 
factors are correlated with income inequality, the selection of control variables draws on the 
microeconomic data availability. Hence, we use the following empirical specification.

IncIneqit = b0 + b1IncPerCapitait + b2IncPerCapita2
it + b3Controlsit + vi + wt + 1it (1) 

where IncIneqit is inequality in declared or taxable income for municipality i in year t, 
IncPerCapitait is declared or taxable income per capita, respectively, for municipality i in year 
t, Controlsit is a vector of control variables for municipality i in year t, vi is unobserved munici-
pality-specific characteristics which denotes spatial fixed effects and represents the effect of the 
omitted variables that are peculiar to each municipality such as the geographical characteristics 
of the municipalities, wt is the unobserved time effect characteristics (i.e., time-period fixed 
effects) which controls for all time-specific spatial-invariant variables such as the business 
cycle, and 1it is the disturbance term. We run this econometric specification for both periods.

For the estimation of equation (1), we use fixed effects (FEs), because these effects allow for 
unobserved heterogeneity in the time-invariant geographical characteristics of the Greek munici-
palities. Even if we use observed time-invariant municipality-specific characteristics (such as dum-
mies for island or mountainous municipalities), the FEs estimator cannot estimate the effect of 
these time-invariant variables because the within transformation wipes out those variables (Bal-
tagi, 2005). Thus, the spatial FEs allow for both observed and unobserved heterogeneity in the 
time-invariant geographical characteristics. We also use time dummies, because if these dummies 
are statistically significant, the one-way FEs estimator will suffer from omission bias (Baltagi,  
2005). Therefore, our econometric specification is a two-way FEs model. In our empirical speci-
fication, b0 is a constant, b1 and b2 are coefficients on income per capita and its square term, 
respectively, and b3 is a vector of coefficients on controls. It should be clarified here that the effect 
of a change in per capita income on income inequality depends on the level of per capita income of 
the municipality. Therefore, the marginal effect of per capita income on income inequality is 
∂IncIneq

∂IncPerCapita = b1 + b2IncPerCapita (Brambor et al., 2006). Finally, we use cluster-robust stan-

dard errors in order to control for arbitrary heteroscedasticity and autocorrelation.
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This empirical specification allows us to examine whether income distribution across people 
and within municipalities is associated with the wealth level of municipalities (i.e., income per 
capita) after controlling for some time-variant characteristics of municipalities (Controlsit) as 
well as the spatial and time-period fixed effects (vi and wt , respectively). The time-variant con-
trol variables are drawn from the microecoconomic database. These variables are: (1) the num-
ber of population samplings of a municipality divided by the size of the municipality (km2), 
which is a proxy for population density, (2) the mean number of children within a family, 
which is a proxy for family size,4 (3) the mean number of cars of a family, which is a proxy 
for family lifestyle, (4) the percentage of married people within a municipality, which is a 
proxy for family status, and (5) the percentage of people within a municipality based on their 
main income source (i.e., proprietors, traders, farmers, employees, self-employed and retired).

We then examine whether the association between income per capita and income inequality 
differs by municipality type, which is a time-invariant categorical variable. Thus, we run 
equation (1): (a) for large and medium islands, (b) for small islands, (c) for large mainland, 
(d) for medium-sized mainland, (e) for small and mountainous mainland and (f) for metro dis-
trict municipalities, for both periods.

Table 1 presents the descriptive statistics of the variables for municipalities with population 
samples (sample) greater than or equal to 50 people, for the two periods: 2002–11 and 2012–14. Inter-
personal income inequality is measured by the Gini index, which is 0 for perfect equality and 100 for 
perfect inequality. We consider both declared and taxable income distribution. Despite the concep-
tual differences between the declared and the taxable income distribution, the correlation coefficients 
between the declared and taxable income per capita, as well as between inequality in the declared and 
taxable income, is very high (0.9960 and 0.8985, respectively, for the whole period of analysis). The 
average mean of the declared income inequality index during the period 2002–11 is 41,175, while 
during the period 2012–14 it is 38,829. Declared income inequality decreased by 5.68%. The average 
mean of the taxable income inequality index, which is lower than that of the declared income inequal-
ity, decreased as well (from 40,194 to 33,391), but this reduction is much higher (20.37%). The 
descriptive statistics for the declared and taxable income per capita show that declare income per 
capita decreased by 10.76% while taxable income per capita 5.39%. Regarding the control variables 
population density, the mean number of cars and the percentage of married people have decreased and 
are likely to be the result of the economic crisis, while the mean number of children has not changed. 
Finally, the main sources of income are salaries and pensions for both periods.

6. REGRESSION RESULTS

The empirical analysis exploits the panel structure of the dataset for 311 Greek municipalities 
(i.e., municipalities with population samples (sample) greater than or equal to 50 declarations) 
from 2002 to 2011 (before crisis) and from 2012 to 2014 (within the crisis), by FE estimation 
taking into account unobserved municipality-specific effects. To evaluate the robustness of the 
results in terms of the population size of the municipalities, we experimented with different sizes 
of population samples. We start with sample ≥ 50, and then sample ≥ 100 (297 municipali-
ties), sample ≥ 500 (229 municipalities), sample ≥ 1000 (154 municipalities), 
sample ≥ 2000 (84 municipalities) and sample ≥ 3000 (54 municipalities). We also checked 
whether municipalities with very small population samples (sample , 50), which represent 
the very small populated municipalities (11 municipalities), are important for the estimation 
results, but omitting these observations has almost no effect.5 Finally, we used populated 
weighed regressions to further explore the robustness of the results in terms of the population 
size. However, the differences between unweighted and weighted regressions should be men-
tioned here (Sala-i-Martin, 2003; Tselios et al., 2012). In the unweighted regressions, each 
Greek municipality is weighted the same, and thus the emphasis of analysis and policy is on 
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Greek municipalities, while in the weighted regressions, highly populated municipalities have 
more weight than lower populated ones, because each Greek citizen should be weighted the 
same, and therefore the emphasis is on Greek citizens. In this section, we initially examine 
the relationship between income per capita and income inequality before and within crisis, 
and then, whether this association differs by municipality type.

Table 2 displays the FE regression results when the dependent variable is the declared 
income inequality for the two periods of analysis: (a) 2002–11 (regressions 1–7) and (b) 
2012–14 (regressions 8–14). The R-within confirms the overall goodness-of-fit of all the 
regressions presented and the F-statistics probability lets us reject the null hypothesis that all 
coefficients are zero. The performance of the regressions is in general satisfactory because our 
specifications account for more than half of the variance in income inequality across the sample 
for both periods. Moreover, there is a gradual increase in R-within as the population size of the 
municipalities increases (from regressions 1–6, and from regressions 8–13), for example, the R- 
within in regression 1 is 0.5412 while in regression 6 it is 0.7904.

In the period 2002–11, regressions 1–3 show that there is a strong ‘U’-shape relationship 
between declared income per capita and declared income inequality, but this association 

Table 1.  Descriptive statistics.

Variable Period Observations Mean SD Minimum Maximum
Inequality in declared 
income

2002–11 3088 41.175 3.703 27.218 55.772

2012–14 924 38.829 3.498 27.291 55.799
Inequality in taxable 
income

2002–11 3088 40.194 4.163 25.704 55.772

2012–14 924 33.391 4.047 21.449 52.636
Declared income per 
capita

2002–11 3088 10.147 3.100 2.192 27.457

2012–14 924 9.161 2.554 2.845 23.811
Taxable income per capita 2002–11 3088 10.299 3.094 2.229 27.771

2012–14 924 9.771 2.451 3.951 24.255
Population density 2002–11 3087 73.454 197.594 0.074 1258.2

2012–14 924 66.163 177.876 0.068 1174.9
Mean number of kids 2002–11 3088 0.444 0.089 0.129 0.912

2012–14 924 0.444 0.100 0.118 0.844
Mean number of cars 2002–11 3088 0.631 0.182 0.013 1.223

2012–14 924 0.525 0.276 0.015 1.221
Percentage of married 2002–11 3088 0.536 0.062 0.352 0.859

2012–14 924 0.511 0.053 0.347 0.823
Rent 2002–11 3087 0.054 0.027 0.000 0.174

2012–14 924 0.068 0.030 0.000 0.214
Manufacturing 2002–11 3087 0.137 0.043 0.000 0.426

2012–14 924 0.117 0.054 0.013 0.369
Farming 2002–11 3087 0.143 0.112 0.005 0.797

2012–14 924 0.123 0.086 0.001 0.542
Salary 2002–11 3087 0.315 0.106 0.039 0.641

2012–14 924 0.298 0.100 0.027 0.615
Freelance 2002–11 3087 0.048 0.029 0.000 0.214

2012–14 924 0.043 0.027 0.000 0.197
Pension 2002–11 3087 0.302 0.081 0.044 0.652

2012–14 924 0.351 0.086 0.109 0.688

Note: Income per capita is divided by 1000.
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weakens as the population size of the municipality increases (for the marginal effects, see 
Appendix 1 in the supplemental data online). Therefore, there is evidence that an increase in 
municipal welfare levels – measured by the declared income per capita – is associated (1) 
with a reduction in income inequality for low-income municipalities, (2) with a lower reduction 
or a very low increase in inequality for middle-income municipalities, and (3) with an increase in 
inequality for high-income municipalities (regressions 1–3). This finding is not robust for all 
regions, as there is no evidence of a ‘U’-shape welfare–inequality relationship for municipalities 
with relatively large populations (regressions 4–6). The non-linear association between income 
per capita and income inequality (‘U’-shaped) is also confirmed by the population weighted 
regression (regression 7; for the marginal effects, see Appendix 1 online).

In the period 2012–14, the association between income per capita and income inequality 
within the crisis is different than it is before the crisis. For the period 2012–14, there is evidence 
that an increase (decrease) in income per capita is related to an increase (decrease) in income 
inequality (regressions 8–11 and 14). This finding is also confirmed by examining the linear 
association between income per capita and income inequality (see Appendix 2 in the sup-
plemental data online). The welfare–inequality relationship is moderated by the welfare level 
of municipalities only for the large populated ones, as for these municipalities, there is an 
inverted ‘U’-shape relationship between income per capita and income inequality (regression 
13; for the marginal effects, see Appendix 1 in the supplemental data online).

As for the controls, there is weak evidence for the within-crisis period that an increase in the 
population density, in the average number of children or in the mean number of cars increases 
income inequality, but that increase in the percentage of married people reduces inequality. The 
results for both periods show that rise in the percentage of people whose main source of income 
is renting increases income inequality. Once more, the results show that income inequality 
increased from 2002 to 2011, it decreased drastically in 2011 and then it increased from 
2012 to 2014.

But are there differences in the relationship between income per capita and income inequal-
ity between different types of municipalities? Table 3 shows that the ‘U’-shape relationship 
between income per capita and income inequality from 2002–11 holds for large and med-
ium-size islands (regression 1) and for the mainland (regressions 3–5). And the magnitude of 
the coefficients is higher for the small and mountainous islands (regression 5). However, this 
is not the picture for the metro district municipalities (47 municipalities), because there is strong 
evidence that there is an inverted ‘U’-shape relationship between income per capita and income 
inequality (regression 6). Hence, a rise in welfare for the relatively less-wealthy metropolitan 
areas increases income inequality, but a rise in welfare for the relatively wealthier metropolitan 
areas reduces inequality. Table 3 also shows that the positive association between income per 
capita and income inequality over 2012–14 is more profound for the large and medium-size 
mainland (regressions 9 and 10, respectively).

The findings when the dependent variable is inequality in taxable income are similar to the 
findings when the dependent variable is inequality in declared income (see Appendix 3 in the 
supplemental data online).6

Overall, there is strong evidence that the association between declared or taxable income per 
capita and inequality in declared or taxable income, respectively, differs between the periods 
2002–11 and 2012–14, as well as between the metro district municipalities and the other muni-
cipalities. Economic crisis and tax reforms highlight a ‘turning point’ for the geography on 
income inequality across Greek municipalities. 

. For the period before the crisis, there is a ‘U’-shape relationship between (either declared 
or taxable) income per capita and income inequality for non-metro-district municipalities 
(i.e., islands and mainland). An increase in the income of non-metropolitan municipalities 
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is likely to be associated with a decrease in income inequality within the municipality, but 
this negative association is lower as income (welfare) increases and then becomes positive 
for relatively rich municipalities. For the very high economic welfare municipalities, an 
increase in welfare may be linked with a rise in income inequality. In other words, the 
benefits of economic growth for a poor municipality (i.e., an increase in income per 
capita), as a result of lower taxes, are likely to trickled down gradually to all members 
of the municipality by raising low incomes and subsequently narrowing the income 
gap. However, this reduction in income inequality is lower as income increases, and for 
the rich, but non-metro-district, municipalities a further increase in wealth is linked 
with an increase in inequality.

. The picture for the metro-district municipalities is different, as the welfare-inequality 
relationship is an inverted ‘U’-shape, that is, an increase in welfare for metropolitan 
areas increases inequality, but for the relatively rich urban areas, a welfare increase reduces 
inequality. These finding are robust to changing the definition of income inequality, 
but the welfare-inequality association is much stronger for taxable than for declared 
income distribution.

. For the period within the crisis, an increase (decrease) in either declared or taxable income 
per capita is associated with an increase (decrease) in income inequality, especially for the 
large or medium-size mainland municipalities. However, further increases (decreases) in 
taxable income per capita are likely to reduce (increase) income inequality.

Summing up it could be said that there is a very specific type of income inequality in Greece, 
which is determined by factors such as time (before and during the economic crisis), geography 

Figure 5. Types of income inequality at the municipal level in Greece.
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(type of municipality) and level of wealth (per capita income). The combination of these factors 
provide different ‘geographies of inequality’. These finding are sketched and summarised 
in Figure 5.

7. DISCUSSION AND CONCLUSIONS

The main goal of this paper has been to explore the evolution and relationship between income 
per capita and income inequality at municipal level in Greece before and during the economic 
crisis. Analysis has provided different ‘geographies of inequality’. Economic crisis signifies a 
‘turning point’ in the geographies of inequality.

The obtained results are sensitive to the period of analysis (before and during the crisis), type 
of municipality (metropolitan, urban, large and medium and small mainland, and small and 
large islands) and income level (better-off and less well-off).

Regarding the evolution of income per capita, economic crisis and fiscal consolidation 
reforms dropped substantially income level across municipalities. However, the income drop 
had not been homogenous across municipalities. The geography of changes in income per capita 
across municipalities shows that mainland middle and small municipalities lost more while 
islands lost less. Within cities drop of income had been spatially uneven.

Regarding intra-/interpersonal income inequality analysis provides evidence that economic 
crisis resulted in a decrease of interpersonal inequality at relatively less well-off municipalities 
and increase of interpersonal inequality in the relatively well-off municipalities of the country. 
Interpersonal income inequalities in cities and large agglomerations have been higher relative to 
the municipalities outside the urban areas. Economic crisis has increased income inequalities in 
cities and decreased income inequalities in rural areas.

Finally, the existence of a Kuznets inverted ‘U’-shaped relationship between income per 
capita and income inequality is not at all a case of ‘one size fits all’.

The association between income per capita and income inequality is in accordance with the 
predictions of Kuznets inverted ‘U’-turn for the cases of metro-municipalities before the econ-
omic crisis. However, analysis shows that there exists an ‘U’-turned relationship between 
income per capita and income inequality for the non-metro municipalities before the crisis.

Conversantly, economic crisis reveals a positive association of income per capital and income 
inequality for the relatively more well-off municipalities in cities and metropolitan areas.

These differentiated geographies of income per capital and income inequality call for differ-
ent policy responses combining place-based along with people-centred policies in achieving ter-
ritorially balanced and inclusive development for all the people.

This study offered some initial insights regarding the geographical dimension of income 
inequality in Greece. However, much work remains to be done. The geography of inequality 
constitutes a long range issue. Future research will build on a continuously updated, enriched 
and expanded database which could serve as a main source of analysis. Income inequalities in 
cities and large metropolitan areas and the association between income inequalities, voting pat-
terns and political discontent are among the next trajectories of our research.
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NOTES

1 The First Economic Adjustment Programme for Greece, ‘the first Memorandum’, was 
signed in 2010 by the Greek Government, the European Commission and the International 
Monetary Fund (IMF). The Second Economic Adjustment Programme for Greece, ‘the second 
Memorandum’, was signed in 2012. The third Memorandum, signed in 2015, is outside the 
time frame of the analysis in this paper.
2 Equivalised declared (taxable) income is the total income of a tax declaration divided by the 
number of household members converted into equivalised adults; household members are 
equivalised or made equivalent by the following so-called modified OECD equivalence scale: 
the first household ‘adult’ member counts as one person, the other adult household members 
count as 0.5 person, each household member indicated as a ‘child’ aged 14 years or more counts 
as 0.5 person, and each household member indicated as a ‘child’ aged 13 years or less counts as 
0.3 person.
3 The lower income taxpayers had an increase in the tax burden by 337.7%, while those in 
high-income classes an increase of only 9%. Or the share of the lower income groups to the 
tax-led adjustment increased from 2.5% to 9.4%, while that of the higher income groups 
decreased from 97.5% to 90.6% (European Commission, 2016, p. 33).
4 This variable is highly correlated with the mean number of members within a family, which is 
a better proxy for family size (correlation coefficient = 0.8897). However, we do not use this 
variable in our analysis because it is highly correlated with the percentage of married people 
within a municipality, which is another control (correlation coefficient = 0.7242).
5 These results can be provided by the authors upon request.
6 Moreover, the findings are robust to the measurement of income inequality. This is hardly 
surprising, because the Gini index is highly correlated with the other indices of measuring 
income inequality, such as the Theil index and the squared coefficient of variation.
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