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Assessing regional convergence of the size of middle
classes in Euro-Mediterranean countries

Elena Bárcena-Martín a, Elías Melchor-Ferrer b and
Salvador Pérez-Moreno c

ABSTRACT
Historically, Euro-Mediterranean European countries have presented high levels of intra- and interregional
socio-economic inequalities and are regular recipients of financial support under European Union
Cohesion Policy. This paper provides evidence of regional convergence in the size of lower- and upper-
middle-income classes across regions of France, Greece, Italy and Spain for the period 2004–17. Our
results also reveal that changes in class size in neighbouring regions are associated with changes in the
same direction in the lower- and upper-middle classes of the region of interest. As regards growth of
class size in neighbouring regions, the convergence process is offset in both middle-income groups, but
only partially for the upper-middle class. Furthermore, the economic cycle affects the process of
regional convergence in the size of the middle class, although the effects are non-homogeneous for
both middle-class groups. While increases or decreases in gross domestic product (GDP) do not seem
to be closely related to upper-middle-class size, relatively persistent decreases rather than increases in
GDP over time tend to be more linked to lower-middle-class size. These findings point to significant
differences in the convergence dynamics between lower- and upper-middle classes, with the former
being more sensitive to both neighbouring regions and the business cycle.
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1. INTRODUCTION

Traditionally, most studies on income inequality have focused on overall distribution and
extreme classes and paid less attention to differences and changes in the middle class and its
possible squeeze in some countries (Atkinson & Brandolini, 2013). Nonetheless, it is widely
accepted that the middle class plays a key role in today’s society by sustaining consumption,
boosting investment in education and health, supporting social protection systems, and
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contributing to promoting societies with lower crime rates, greater levels of trust, and higher
political stability and good governance (e.g., Cowen, 2013; Organisation for Economic Co-
operation and Development (OECD), 2019; Pew Research Center, 2017; Temin, 2017;
Vaughan-Whitehead, 2016).

In Europe, there is evidence that the middle class in most countries experienced rapid
growth in the 1980s and 1990s, while the new century seems to have brought a certain erosion
of the middle class aggravated by the Great Recession, especially in countries of Southern
Europe. Among the explanations for this increase in within-country inequality and the decline
of the middle class in recent decades, the literature points to a number of long-term structural
drivers, such as the deepening of globalisation, skill-biased technological progress, demographic
trends, changes in labour market institutions or the lower redistributive capacity of tax–benefit
systems (e.g., OECD, 2011, 2015; Dabla-Norris et al., 2015; Bourguignon, 2018). Further-
more, business cycles also play a significant role in the short term (Batinti & Costa-Font,
2020; Jäntti & Jenkins, 2010; Pérez-Moreno & Bárcena-Martín, 2019). In this regard, it is
argued that periods of decline tend to be associated with higher income polarisation and a
squeeze of middle-classes’ size.

While several studies have addressed the situation of the middle class across European
countries, spatial analyses of regional disparities in the size of middle-income groups are lacking.
This contrasts with the considerable empirical literature on convergence in average incomes and
overall income inequality across regions (e.g., Aghion & Howitt, 2019; Barro & Sala-i-Martin,
2020), which has shown that average income data and income inequality data tend to spatially
converge in the framework of the neoclassical growth model (Solow, 1956; Swan, 1956).

This paper tries to fill this gap in the literature by examining the spatial dynamics of middle-
class size across regions of the four major Mediterranean European countries1 (France, Greece,
Italy, Spain) between 2004 and 2017 to test for potential spatial links of both lower- and upper-
middle classes. These Southern European countries have historically presented high levels of
socio-economic inequalities between regions, some of which are regular recipients of financial
support under the European Union (EU) Cohesion Policy. Assessing the extent to which lower-
and upper-middle-class sizes are spatially correlated and tend to converge spatially might offer
valuable insights in terms of economic, social and territorial cohesion policy. Additionally,
potential asymmetric impacts on the evolution of middle-class size over the economic cycle
are evaluated by distinguishing between expansionary and recessionary periods. This latter
point is especially relevant to examine whether the business cycle affects the process of conver-
gence in the size of middle classes and to draw lessons for future economic fluctuations. To this
end, we use microdata from Eurostat’s European Union Statistics on Income and Living Con-
ditions (EU-SILC) databases to compute the size and evolution of middle classes in the Euro-
Mediterranean countries under study.

The remainder of the paper is structured as follows. Section 2 briefly reviews the literature on
income inequality convergence. Section 3 defines the middle-income classes. Sections 4 and 5
describe the data and methodology used, respectively. Section 6 presents and discusses the
results. Finally, some concluding remarks are presented in section 7.

2. LITERATURE REVIEW

Within the framework of the neoclassical growth model, we can take as a starting point the con-
vergence hypothesis developed by Solow (1956) and Swan (1956). The hypothesis assumes
diminishing returns to factors of production (particularly capital), that is, the lower the starting
level of real per capita income, the higher its subsequent rate of growth. Thus, a long-run ten-
dency toward convergence in countries’ per capita income levels is expected. This convergence
hypothesis has led to an extensive literature testing convergence in average incomes across both
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countries and regions, especially following the seminal papers by Baumol (1986), Barro and
Sala-i-Martin (1992) and Mankiw et al. (1992) on beta and sigma convergence. Both concepts
are important for understanding economic growth and convergence. Let us recall that beta con-
vergence describes the relationship between initial levels of economic variables and their sub-
sequent growth rates, such that poorer economies tend to grow faster than richer ones and
eventually catch up. On the other hand, sigma convergence refers to the idea that the dispersion
in levels of economic variables across regions or countries tends to decrease over time, so the gap
between rich and poor territories will tend to be narrower.

Nevertheless, beyond average incomes, neoclassical growth models might imply convergence
in the entire income distribution, as underlined by Benabou (1996). The author enquiries into
whether countries tend to converge to the same level of income inequality or if there are perma-
nent differences. He examines if convergence occurs not only in the first moment of countries’
income distributions (gross domestic product (GDP) per capita) but also in the second one (and
higher), in line with most versions of the neoclassical model when considering uninsurable idio-
syncratic shocks (e.g., Davila et al., 2012). On the basis of neoclassical growth models, the
dynamics of convergence in income inequality could therefore be regarded as an extension of
convergence in average incomes. Thus, it could be argued that, under similar conditions,
countries or regions with high income inequality would tend to reduce inequality levels,
while inequality would tend to increase when the levels are low. Moreover, from a spatial per-
spective, we might argue that, in terms of the potential influences on inequality and/or deter-
minants of inequality in neighbouring regions, the overall effect in each region will be the
result of the sensitivity of income strata to the socio-economic characteristics of neighbouring
regions. Thus, the low part of the income distribution would be expected to behave more simi-
larly across neighbouring regions, as it is more sensitive to processes of job creation and destruc-
tion. By contrast, changes in high incomes in a region due to factors such as progressive changes
in the sectoral composition of economic activity and regional specialisation, human capital
endowment, the intensity of innovation activities or the transfer of certain groups of highly
skilled workers from one region to another do not necessarily occur in a similar way in neigh-
bouring regions in the short term (e.g., OECD, 2013; Saha et al., 2019).

The potential convergence in income inequality has been widely tested in the empirical lit-
erature. While a number of studies have investigated inequality convergence across countries
(Alvaredo & Gasparini, 2015; Benabou, 1996; Bleaney & Nishiyama, 2003; Chambers &
Dhongde, 2016; Ravallion, 2003), others have addressed income inequality convergence within
the same country, especially for the US (Apergis et al., 2018; Ezcurra & Pascual, 2009; Ho,
2015; Lin & Huang, 2011, 2012a, 2012b; Panizza, 2001) but also for other countries such as
Argentina (Marina, 2000), Spain (Goerlich & Mas, 2004) and Brazil (Gomes, 2007). Most
of these studies provide strong evidence of income inequality convergence and relatively robust
evidence across different income inequality measures and datasets. However, they mostly disre-
gard the situation of the middle classes.

As regards the EU, most efforts in recent decades have been aimed at studying convergence
in income per capita at both national and regional levels under the implicit premise that it is an
indicator of both economic performance and social progress (e.g., Alcidi et al., 2018a, 2018b;
Diaz del Hoyo et al., 2017). Nevertheless, income distribution convergence across EU regions
has been less studied, despite increasing concerns about the high levels of income inequality
within European countries. For instance, based on the regional distribution of income (Gini
index) in 1993 and 1998, Ezcurra and Pascual (2005) provided descriptive evidence of income
distribution convergence for 65 NUTS-1 regions. Subsequent studies, such as Tselios (2009),
have empirically tested for income inequality convergence across EU regions. Apart from exam-
ining income per capita convergence, he found evidence of unconditional convergence in
income inequality (Gini and Theil indices, among other inequality measurements) across 102
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NUTS-1 or -2 regions belonging to 13 countries for the period 1995–2000. More recently,
Savoia (2019) examined whether there has been convergence in income distribution
(Gini index and quintile income shares) among a sample of NUTS-2 regions over the period
1989–2013. The author concluded that EU regions are converging to a higher level of income
inequality, thus becoming equally more unequal. From a wider perspective, Cseres-Gergely and
Kvedaras (2019) explored changes and convergence in terms of equivalised net income distri-
butions over the period 2007–14 at several aggregation levels of the EU: EU-wide, region-
to-EU, country-to-EU, and convergence within and between various geographical EU
macro-regions. Although the authors observed a general trend for the EU-wide equivalised
net personal income to converge, they found substantial variations over different income quan-
tiles and various geographical entities, thus underlining the need for specific analyses at different
parts of the income distribution and geographical areas.

A different strand of the literature deals with the relationship between economic growth and
income inequality. Traditionally, the most influential framework used to explain the potential
effects of growth on inequality has been Kuznets’ (1955) inverted ‘U’-curve hypothesis, which
states that income inequality initially increases for a time as the economy grows and then
decreases. Nonetheless, the current empirical evidence on Kuznets’ hypothesis is ambiguous
and the current debate on distributional implications of (or the lack of) growth are essentially con-
nected with Piketty’s (2014) thesis. Piketty argues that rising inequality is largely a consequence of
declining growth rates, such that slow growth rates tend to increase (or hinder the decrease) of
inequality. Nevertheless, some prominent authors, such as Stiglitz (2016), emphasise that
growth–inequality links are not automatic and influenced by factors others than business cycles,
such as structural socio-economic characteristics, the institutional environment and policies.

In relation to these potential effects of economic growth, some studies have explored the
effects of economic fluctuations on the process of economic catching-up across European
countries and regions, focusing primarily on the impact of the 2008 financial crisis and recovery
aftermaths (e.g., Cabral & Castellanos-Sosa, 2019; Stanišić, 2012). For instance, Cseres-Ger-
gely and Kvedaras (2019) stressed that the situation for Southern European countries substan-
tially changed after the financial crisis. They argued that part of the general trend for the EU-
wide equivalised net personal income to converge was largely driven by a significant reduction in
income in Southern Europe after the onset of the Great Recession and disproportionally
affected the lower tail of the income distribution through labour market deterioration.

This paper addresses the lack of analyses of regional disparities in the size of middle-income
groups from a spatial approach. Specifically, we are interested in examining convergence in the
size of lower- and upper-middle-income classes across the NUTS-2 regions of the four major
Mediterranean European countries over the period 2004–17 taking into consideration potential
differential effects of expansionary and recessionary phases on this catching-up process.

3. DEFINING MIDDLE-INCOME CLASSES

There is no agreement on how to define and measure the middle class. The sociological literature
has emphasised the role of occupations in the delimitation of social classes, while economists use
one-dimensional indicators based on income thresholds, which make it easier to define the class
structure. However, there is no agreement as to these thresholds and both absolute and relative
thresholds have been proposed. The absolute income threshold approach defines the middle class
as households with income or consumption in a specific range of US dollars in purchasing power
parity (PPP). This is the case of Ravallion (2010), who establishes US$2–13 of income per day,
or López-Calva and Ortiz-Juarez (2014), who propose US$10–50 of income per day.

The relative approach proposes alternative definitions. The first is based on the percentiles of
the income distribution where the middle class is composed of individuals between the second
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and eighth deciles (Levy, 1987), the three middle quintiles (Barro, 2000; Easterly, 2001;
Piketty, 2014), or from the third to the ninth decile (Solimano, 2008). In this case, the popu-
lation share of each class is fixed, and the evolution of the income share of each class is the main
concern. The second relative definition calculates the percentage of the population that is in the
middle class by setting criteria based on percentages of the median income distribution. This
definition is justified by the increasing awareness that average income measured in national
accounts may fail to capture the living standards of the ‘typical’ household and the median
household income is therefore used as a key indicator of how ordinary living standards are evol-
ving (Aaberge & Atkinson, 2013; Atkinson & Brandolini, 2013; Boarini et al., 2015). We use
this relative characterisation in our investigation.

Several definitions have been proposed in the literature. Blackburn and Bloom (1985)
suggested upper bounds of 60–225%, Thurow (1987) between 75% and 125% of the median
income, and Davis and Huston (1992) between 50% and 150%. The definition that uses the
upper and lower bounds of 75% and 125% of the median appears to be the most widely
used. More recently, authors such as Atkinson and Brandolini (2013) proposed a broader defi-
nition and argued that the middle class consists of households with an equivalent income
between 75% and 200% of the median. The group classified as middle income is, however,
overly aggregated as a result of these thresholds. For this reason, we divide the middle class
into two groups using the boundaries of 75% and 125% of the median as the demarcation cri-
terion for the lower-middle class and 125–200% of the median for the upper-middle class fol-
lowing Ayala and Cantó (2018).

As Birdsall et al. (2000) have shown, one of the advantages of using percentages of median
income is that they allow comparing the class sizes between countries or within the same
country at various points in time. This approach also avoids the problem of definitions based
on occupational categories, which economic dynamics can make obsolete very quickly.

4. DATA

We use data on income distribution from the EU-SILC to define the proportion of the popu-
lation that belongs to the middle class. This dataset contains timely and comparable cross-sec-
tional and longitudinal multidimensional micro-data on income, poverty, social exclusion and
living conditions. Our analysis pools regional data from waves 2004–17 for four Mediterranean
European countries, namely, France, Greece, Italy and Spain, all of which are major recipients
of financial support under EU Cohesion Policy. The regions are shown in Table A1 in the sup-
plemental data online.

Total disposable household income is used to compute the limit of the income classes. It
includes all income from work (employees’ salaries and self-employed workers’ income), income
from capital and property, transfers between households, and income from private pension plans
and social transfers minus taxes for all household members. The variable income refers to the
previous calendar year. Although the household is the unit of measurement in the EU-SILC
database, we use the income distribution of individuals as the unit of analysis whenever we
try to examine individuals’ economic position. We adjust household income (aggregate income
of all household members) according to household size using the OECD equivalence scale.
Equivalence scales account for the fact that a household’s needs increase with each additional
member but not proportionally due to economies of scale in spending. The OECD equivalence
scale allocates a value to each household type in the population based on the household’s needs
as follows: a value of 1 to the household head, 0.5 to each additional adult member and 0.3 to
each member younger than 14 years. After dividing household income by the equivalence scale,
we attach the equivalent household income to each member of the household.
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We measure middle-class size as the proportion of individuals2 with income within the
regional thresholds: 75% and 125% of the median income of the corresponding region for
the lower-middle class, and 125% and 200% of the median income of the corresponding region
for the upper-middle class. Data on the average size of the middle class for 2004–17 are reported
in Table A2 in the supplemental data online.

The class structure by regions for the last year analysed shows that the size of lower- and
upper-middle classes in 2017 is 41% and 24% on average, respectively. The evolution of the
lower- and upper-middle-class size by region is shown in Figure 1, where the class size for
2004 is set to 100.

In the analysis of conditional regional convergence in the size of the upper- and lower-
middle class, we control by the annual cumulative variation rate of regional GDP, differentiat-
ing between increases (positive GDP growth rate) and decreases (negative GDP growth rate) in
the regional GDP. Information on the GDP of each region (millions US$, constant prices, con-
stant PPP, base year 2015) comes from OECD statistics (OECD, 2021).

Quartile maps are used for a first approximation of the impact of the spatial component on
the regional distribution of class size. As can be seen in Figure 2, the spatial component seems to
have a considerable impact on the size of the population classes according to their lower- and
upper-middle income level. First, as regards the lower-middle-income class, we note that the
regions in the upper two quartiles in 2004 were French regions, northern Italy, as well as the
Cantabrian coast and Madrid in Spain, while in 2017 the Spanish regions except Navarra dis-
appeared from the map. In any case, the presence of Southern regions is more prominent in the
first and second quartiles and even within the same country, as is the case of Italy and Spain since
regions that are further south belong to a lower quartile. The evolution of the quartile in the
study period maps allows us to verify the definition of regional groups with territorial contiguity
belonging to the same quartiles, which suggest the strengthening of the spatial autocorrelation
throughout the period analysed. By contrast, the situation of the upper-middle-income class is
generally the inverse of the lower-middle-income class since the southernmost regions (mainly
of Spain) are in the upper quartiles.

Figure 1. Annual changes in lower- and upper- middle-class size. Source: EU-SILC (2004–17) and
authors’ own elaboration.
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5. METHODOLOGY

We start with a classic unconditional convergence model (Sala-i-Martin, 1996) in which
income per capita has been replaced by regional middle-income class size (MIS). When this
model is estimated using linear regression, it can be described as follows by the usual expression:

MISit
MISit−T

( ) 1
T( )
− 1

[ ]
= a+ b MISit−T + uit (1)

where the dependent variable represents the change in MIS measured through the annual
cumulative growth rate for each region. Note that we analyse growth in the income class
size, which is a proportion, as we are interested in the relative size of the middle class as a
proxy of relative inequality (as, for example, the Gini index). Changes in the absolute number
of people in the middle class are not related to inequality, since the number of people might
increase or decrease and the relative size might not change if the population changes at the
same rate. On the right-hand side of equation (1), b is the coefficient to be estimated and uit
represents the error term. However, in order to select the best specification, we have modified
equation (1) to take into account the following considerations: (i) a panel data model is used due
to the availability of datasets, thus offering extended modelling possibilities; (ii) the spatial
nature of the income distribution (as will be demonstrated below by the Moran index) suggests
accommodating spatial heterogeneity and dependence in the model; and (iii) the extension of
the unconditional convergence model to another conditional one in order to analyse the impact
of other variables (X ) related to the economic cycle together with the initial value of MIS.

Once the above considerations are taken into account, equation (1) becomes a general nest-
ing spatial model, namely the second generation (Elhorst, 2021). This model comprises non-
dynamic models based on spatial panel data and controls for fixed or random spatial and/or
time period-specific effects. Different spatial econometric models can be specified from this
model depending on the combinations of spatial interaction effects and their flexibility in
terms of spatial spillovers. The specification of this model for panel data (Elhorst, 2014b)

Figure 2. Quartile map of lower- and upper-middle-income class size, 2004 and 2017.
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after its adaptation to our case study would be the following:

MISitvr = at + mi + d WMISitvr + b1MISit−T + u1WMISit−T +

bnXn,it−T + unWXn,it−T + uit

uit = lWuit + 1it (2)

where: MISitvr = MISit
MISit−T

( ) 1
T( )
− 1

[ ]
denotes the annual accumulative growth rate of MIS

as a vector of dependent variable observations for every unit and time; W is a matrix describing
the arrangement of the regions in the sample;WMISitvr is the endogenous interaction effect of
the change in MIS;MISit−T is the initial value of MIS; Xn,it−T is a matrix of n additional inde-

pendent variables at the initial time; WMISit−T and WXn,it−T are the exogenous interaction

effects of the initial values of MIS and n additional independent variables, respectively, for
region i on the dependent variable for other regions; at and mi are, respectively, the vector
of time period or spatial, fixed or random effects; d is the spatial autoregressive coefficient;
b1, bn, u1 and un are the parameters to be estimated where the first two are for exogenous expla-
natory variables and the last two for exogenous interaction effects; and l, Wuit and 1it are,
respectively, the parameter for the spatial correlation effect of errors, the interaction effects
among error terms of the different regional units and the vectors of the disturbance terms.

Six main types of models can be deduced from this model depending on the constraint used
(LeSage, 2008): the spatial Durbin model (SDM; λ = 0); the spatial Durbin error model
(SDEM; δ = 0); the spatial autoregressive combined model (SAC; θ = 0); the spatial autoregres-
sive model (SAR; θ= 0 and λ = 0); the spatial error model (SEM; δ = 0 and θ = 0); or the spatial
lag of X model (SLX; λ = 0 and δ = 0). To select the model that best fits the regional income
distribution, a Bayesian comparison approach is used (LeSage, 2015) both for different weight
matrices given a model and for different model specifications given a matrix.

The estimation problem of endogeneity caused by introducing a spatial lagged dependent
variable has been extensively discussed in panel data literature (e.g., Elhorst, 2005). The tra-
ditional ordinary least squares (OLS) estimator does not provide consistent estimates (except
in specific circumstances) of the speed of convergence or the rest of the model coefficients.
To overcome this inconsistency, Lee and Yu (2010) and Elhorst (2010) propose a simple
bias-correction procedure based on the parameter estimates of the uncorrected approach.
Specifically, Elhorst (2010) uses the maximum likelihood estimator of the spatial lag model
and of the error model including fixed or random effects. In this study, we specifically use
the Matlab routines provided by Elhorst (2014a) updated for the bias correction procedure
for both models and the fixed and random effects.

In exploratory spatial data analysis, it is necessary to determine the spatial weight matrix that
best reflects spatial interactions in the territorial units before modelling interactions between the
regions in the dataset. Spatial weight matrices normally used in econometric analysis are based
on a theory of distance, such as (1) the k-nearest neighbours computed from the geographical
coordinates of the regional reference points (Le Gallo & Ertur, 2003); and (2) the threshold
distance (minimum, intermediate and maximum) to define the connected site pairs.

These matrices are tested for the Southern European regions according to the assessment of
the best performance of the estimated model. Elhorst (2014b) suggests that the best description
among the spatial weight matrices requires the highest log-likelihood function value and the
lowest parameter estimate of the residual variance. For this, we explore the sensitivity of
these parameters by substituting the spatial weight matrix in the estimation of an SDM.
This procedure (Gibbons & Overman, 2012) is applied for 10 possible combinations of two
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classes (lower- and upper-middle classes) and five time delays (from 1 to 5, that is, the growth in
class size depends on the initial situation of the class, which goes from the previous year to the
previous five years). Subsequently, we compare the results according to the criteria mentioned
above.

As regards the dependent variable, an analysis of the annual cumulative growth rate for
different periods (from one to five years) indicates that better results are obtained when a
four-year period is considered. Hence, the estimation considers the relationship between the
initial value of class size (or other explanatory variables) and the growth in the following four
years. According to this model, the most efficient spatial weighting matrix for the lower-middle
class is four nearest neighbours, while for the upper-middle-income class it is six nearest neigh-
bours. Table 1 shows the absence of spatial autocorrelation for the upper-middle class at the
beginning of the study period and the strong growth in the spatial autocorrelation exhibited
by all income classes. However, the selection of the spatial weighting matrix cannot be guided
only byMoran’s indices and it is also necessary to take into account the efficiency of the model in
which it is to be implemented.

6. MODEL SELECTION AND EMPIRICAL RESULTS

Our aim is to test the existence of convergence in the middle-income classes (in their different
breakdowns) and the potential asymmetric impact of the business cycle on convergence. To this
end, the main variables we consider are the size of both the lower- and upper-middle-income
classes as well as the evolution of GDP. We perform a spatial exploratory analysis where the
evolution of each class size from one- to five-year periods is a dependent variable and the inde-
pendent variables are the initial value of the class size and those which best reflect the impact of
the economic cycle on the dependent variable. In our case, the cumulative annual average vari-
ation rates in regional GDP from one- to five-year periods are considered. Regarding the

Table 1. Moran’s index test for income classes by population, 2004–17.

Year Lower-middle class Upper-middle class

Index z-value p-value Index z-value p-value
2004 0.4667 5.4124 0.0000 0.0067 0.3840 0.3505
2005 0.5742 6.6069 0.0000 −0.0977 −1.0728 0.8583
2006 0.6431 7.3728 0.0000 0.0602 1.1312 0.1290
2007 0.4864 5.6321 0.0000 0.0191 0.5584 0.2883
2008 0.6769 7.7482 0.0000 0.3420 5.0650 0.0000
2009 0.5338 6.1588 0.0000 0.1793 2.7940 0.0026
2010 0.5242 6.0522 0.0000 0.1728 2.7032 0.0034
2011 0.6724 7.6983 0.0000 0.2169 3.3188 0.0005
2012 0.5777 6.6465 0.0000 0.1474 2.3494 0.0094
2013 0.6498 7.4469 0.0000 0.2488 3.7647 0.0001
2014 0.6981 7.9835 0.0000 0.1743 2.7243 0.0032
2015 0.6565 7.5220 0.0000 0.4154 6.0898 0.0000
2016 0.6043 6.9417 0.0000 0.0699 1.2670 0.1026
2017 0.7164 8.1869 0.0000 0.3212 4.7754 0.0000

Note: When the z-value > −1.96 and < 1.96, Moran’s index suggests there is a high likelihood that the
spatial distribution of the residuals is the result of a random process. Otherwise, the p-value < 0.05 and
the hypothesis of no spatial correlation is rejected at a 5% probability level. The weight matrix used is
four nearest neighbours for lower-middle-income class and six nearest neighbours for upper-middle-
income class.
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definition of the model, we consider both variables as independent, therefore a classic model of
conditional beta-convergence model is estimated.

We propose the conditional beta-convergence model to analyse if the economic cycle could
contribute to explaining the evolution of class sizes. The same process used to previously select
the weighting matrices for the lower- and upper-middle-income classes can also be used to
select the model with the best fit. After analysing the SAR, SEM, SDM and SDEM, the
third model with random effects is selected for the lower- and upper-middle classes.

The SDM, which includes spatial delay in both the dependent and independent variables,
indicates that the value of the dependent variable in neighbouring regions has a significant
impact on the dependent variable for a given region. To test for possible asymmetric effects
of the economic cycles on the evolution of the size of the middle-income classes, we compute
the cumulative annual average variation rates of regional GDPwith different time delays (from a
one- to five-year periods). We differentiate periods of economic expansion and contraction by
splitting the changes in GDP into two variables: one that identifies periods of GDP growth
(GDPvr pos) and another for GDP decline (GDPvr neg), so that each variable takes the data
with these signs and leaves the rest with a zero value. As with the dependent variable, we choose
the four-year cumulative annual average variation rate of regional GDP (in periods t to t – 4) as
additional independent variables. By doing so, the variation of, for example, the lower-middle-
income class from 2004 to 2008 would be explained by the initial situation of this class in 2004,
as well as by the cumulative annual variation rate of GDP between 2004 and 2008. Thus, the
model to be estimated for both income classes is as follows:

MISit,t−4vr = dWMISit,t−4vr + b1MISit−4+

+b2GDPvr posit,t−4 + b3GDPvr negit,t−4 + u1WMISit−4 + u2WGDPvr posit,t−4+

+u3WGDPvr negit,t−4 + 1it, (3)

where GDPvr posit,t−4 and GDPvr negit,t−4 are the cumulative annual average variation rates in
regional GDP in a four-year period, when positive and negative, respectively; and
WGDPvr posit,t−4 and WGDPvr negit,t−4 are the exogenous interaction effects of the positive

Table 2. Conditional convergence model estimation (SDM): decomposition of gross domestic
product (GDP) growth rate.

Lower-middle Upper-middle

Determinants Coefficient t-statistic Coefficient t-statistic
Intercept 0.003 0.289 0.045* 1.774
Initial class size −0.411*** −15.928 −1.071*** −21.725
W*Initial class size 0.413*** 12.041 0.863*** 7.676
Neighbours’ class size growth rate 0.235*** 3.916 0.311*** 4.657
GDP variation rate (positive) −0.189 −1.207 0.192 1.026
GDP variation rate (negative) −0.274 −1.495 0.051 0.304
W*GDP variation rate (positive) −0.242 −1.169 0.102 0.394
W*GDP variation rate (negative) 0.819*** 3.056 −0.305 −0.960

R2 0.365 0.504
Adjusted R2 0.338 0.471
Log-likelihood ratio 1178.75 1087.11
Residuals variance 0.0004 0.0006
Observations 480 480

Note: Statistically significant at *10%, **5% and ***1%.

668 Elena Bárcena-Martín et al.

REGIONAL STUDIES, REGIONAL SCIENCE



and negative, respectively, variation rates in GDP for region i on the dependent variable for
other regions.

The coefficients for the decrease or increase (negative and positive variation rate) in GDP are
not significant for both income classes (Table 2), thus suggesting that relatively persistent falls
or growth in GDP over time in a region are not associated with a variation in the region’s class
size. The same applies to the spatial interaction effect for the positive variation rates of GDP for
neighbouring regions. This suggests that the evolution of these class sizes for a given region is
not conditioned by GDP growth in the region or in neighbouring regions. Conversely, the
decline in GDP for the lower-middle-class size in neighbouring regions is positive and signifi-
cant at 1%. This suggests that when the GDP of neighbouring regions declines, the lower-
middle-class size for a given region also tends to decrease. This indicates that the evolution
in lower-middle-class size is more conditioned by the recessive economic situation in neigh-
bouring regions than by that of the region itself.

The results confirm the convergence process in the size of lower- and upper-middle classes
and provide evidence of the asymmetric effects of economic cycles for the lower-middle class.
While the size of the upper-middle class does not seem to be associated with economic cycles,
the size of the lower-middle class decreases in times of recession but is not affected in expan-
sionary periods. This finding is consistent with the fact that the size of the lower-middle
class is more sensitive to labour market performance over the business cycle. That is, rather
than benefiting from economic growth, the lower-middle class tends to shrink in periods of
economic decline, thus corroborating the lower resilience of this income group to economic
downturns.

Table 2 shows the estimated coefficients for the independent variables (initial class size,
GDP growth rate and GDP decrease rate). In all cases, the values of the variables indicate
the relationship between each independent variable and the dependent variable from a global
point of view and without considering spatial feedback across regions. However, none of the
coefficients of the independent variables (spatially lagged or not) includes the feedback effect.
This is because a change in an explanatory variable in region i may be associated with a change
in the dependent variable in that region and in its neighbours, and this change in the neighbour-
ing regions is also related to variations in region i. For this reason, it is necessary to explicitly
incorporate the spatial dependence between the neighbouring regions and the dependent vari-
able by adding four spatially lagged dependent variables: one for the dependent variable and
three for each of the independent variables.

To examine the relationship between the independent variables and the dependent variable
considering all the feedback effects generated by the spatial delays, the usual analysis framework
in the literature is used to estimate (1) direct effects, which summarise the association of changes
in each independent variable in a region with the middle-income class size growth of the same
region; (2) indirect effects, to test the hypothesis whether spatial spillovers are related to the
dependent variable of other regions; and (3) the sum of the direct and indirect effects, which
reflects the overall relationship between an explanatory variable and the dependent variable.
Table 3 displays the relationship between changes in the initial class size and changes in
middle-class size (the so-called direct, indirect and total effects).

As can be seen, the direct and indirect effects of the initial size of the classes are significant at
1% in all cases. The indirect effects contribute to significantly compensating (especially in the
case of the lower-middle class) the convergence process due to the direct effects of the conver-
gence process. This would result in the existence of a regional convergence process in the
middle-income classes modulated by the presence of decreasing returns of scale.

The direct effects of GDP variation rates on the lower- and upper-middle classes are not
significant, while the indirect effects for the negative GDP growth rate are significant at the
1% level only for the lower-middle class, making the total effects significant. This suggests
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that the size of the lower-middle class tends to decrease in recessive phases. Furthermore, it
should be noted that the total effect for the positive GDP growth rate is significant at the
1% level also for the lower-middle class, although with negative sign in this case. Likewise, a
reduction is observed in the lower-middle class in both recession and recovery periods, so a
loss of lower-class size and increased income polarisation could be expected.

Finally, to examine the sensitivity of our findings to the definition of middle-class income,
we perform additional tests and analyses in the Robustness section of the Appendix in the sup-
plemental data online. The tests confirm that when different income thresholds are used to
define middle class, the conclusions remain the same in the sense that the links are asymmetric
over the business cycle and non-homogeneous for the entire middle class.

7. CONCLUSIONS

Although EU Cohesion Policy seems to have achieved convergence in regional income per
capita over the last decades, it is less clear whether the process of European integration has
involved convergence in middle-income class sizes. This study addresses regional convergence
in the size of middle-income classes across 48 NUTS-2 regions belonging to France, Greece,
Italy and Spain, all of which are major recipient countries under EU Cohesion Policy for the
period 2004–17. We find a conditional beta-convergence process in lower- and upper-
middle-income classes, such that the size of the middle class tends to increase less (or decrease
more) in regions with initially larger middle classes than in others with initially smaller ones.
This is consistent with the rationality of neoclassical growth models, according to which con-
vergence is expected in both level of income per capita and in the entire income distribution,
assuming that the regions’ major structural characteristics are similar.

Our models also reveal a significant relationship between changes in class size in neighbour-
ing regions and the evolution of lower- and upper-middle classes in a specific region. In particu-
lar, the effects of class size growth in neighbouring regions contribute to offsetting the
convergence process in both classes, fully for the lower-middle class and partially for the
upper-middle class. However, the main difference in the effects for the two class sizes is that
the value for the upper-middle-class size is higher than the value for the lower-middle-class
size, in the same line as the spatial autoregressive component. This points to differences in
the underlying drivers of both middle-class groups. As discussed in the literature review,
regional changes in the size of the lower-middle class are usually more related to job creation

Table 3. Conditional convergence. Estimation of direct and indirect effects.

Direct effect Indirect effect Total effect
Initial class size (lower-middle) −0.395***

(−16.195)
0.400***
(10.809)

0.005
(0.153)

GDP variation rate (positive) −0.196
(−1.247)

−0.368
(−1.630)

−0.564***
(−2.924)

GDP variation rate (negative) −0.253
(−1.474)

0.972***
(3.191)

0.719***
(3.659)

Initial class size (upper-middle) −1.047***
(−21.809)

0.754***
(5.185)

−0.293**
(−2.138)

GDP variation rate (positive) 0.206
(1.165)

0.215
(0.678)

0.421
(1.475)

GDP variation rate (negative) 0.037
(0.237)

−0.394
(−1.006)

−0.357
(−1.086)

Note: Statistically significant at *10%, **5% and ***1%, t-statistics are shown in parentheses.
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and destruction processes and the redistributive role of the state. In contrast, the size of the
upper-middle class may be associated with the specific productive structure and competitiveness
level of each region, thus leading to more heterogeneous behaviours between neighbouring
regions.

Regarding potential impacts of economic cycles on the convergence process, our study
reveals considerable asymmetry between lower- and upper-middle-class size. Although vari-
ations in GDP seem to be linked to reductions in lower-middle-class size in both expansionary
and recessionary periods, relatively persistent decreases in GDP over time (four years) are more
strongly associated with the size of this class than with increases in GDP. In contrast, for the
upper-middle-class size, increases or decreases in GDP do not seem to be significantly related
to class size.

In sum, we can conclude that the convergence in class size is modulated by the neighbouring
region and the business cycle in such a way that convergence of lower-middle-income classes
tends to be compensated by the opposite effect of neighbouring regions. Moreover, both periods
of declines and increases in GDP are associated with reductions in the size of the lower-income
class. On the other hand, convergence of upper-middle-income classes is reduced (but not off-
set) by their relationship with neighbouring regions. In this case, changes in GDP are not
associated with the evolution in the size of the upper income class. This indicates that economic
fluctuations not only produce an asymmetric effect but also non-homogeneous effects on lower-
and upper-middle classes. Further research would be required to extend our empirical evidence
to other contexts and circumstances.
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NOTES

1 We have not included other countries with spatial relationships due to lack of data avail-
ability, as some of the countries’ regions have missing data for some years of the period analysed
or their administrative boundaries have been modified.
2 We estimate class size using the EU-SILC sample weights. These weights may be thought of
as measurements of how many people the given sample observation represents in the reference
population.
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