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Abstract 
This paper aims to investigate territorial and individual inequality in education according to Sen’s Capability Approach that focuses on how public and private resources may be “converted” into educational attainments. We analysed the Italian case by constructing a new longitudinal dataset from 1993 to 2012 using repeated cross-sections of the main social survey by the Italian Statistical Institute. We examined the educational divide between the Centre-North and the South using the Oaxaca-Blinder decomposition and we estimated the Educational Kuznets Curve through a dynamic panel model. According to the results, the Southern educational gap is mainly influenced by the relative ineffectiveness of public expenditure in Southern Italy, where private economic wealth has a stronger educational impact.  We verified Kuznets’s hypothesis concerning the inverted U-shaped relationship between educational inequality and attainments. Moreover, individual educational inequality appears to be path dependent, positively linked to economic inequality and negatively influenced by educational public expenditure. 
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1. Introduction
Education is a central factor for social and economic progress and many studies have highlighted various aspects that make education a bridge between economic system and society (Vladimirova and Le Blanc, 2015; Rambla and Langthaler 2016; UNESCO 2017). In theoretical and empirical economic growth literature, education is mainly conceived as human capital (Lucas, 1986) and human skills, i.e. entrepreneurial, managerial and technical skills, (Dosi et al. 1988; Lall, 2001) which, interacting positively with the inputs of production process, drive economic development (Guarini et al., 2006; Guarini, 2009); Jalil and Idress, 2013). In microeconomic literature, two main lines of research have been developed: firstly, a human capital investment function has been studied to capture economic returns (Becker 1964; Mincer 1974; Fuklumura, 2017); secondly, an educational production function has been estimated in order to examine how one’s schooling and socio-economic context influence the qualitative outcome of a student (Hanushek, 1997,2002; Lien, 2006; Laureti et al, 2014).  From a political point of view, education assumes a central role. European Union policies focused on education as being an instrument of social inclusion as well as an engine of economic competitiveness. The previous Lisbon Strategy and the current Europe 2020 Strategy for the 2014-2020 period show the efforts the European Union has made to promote educational development, relaunch economy and accelerate the process of “smart”, “sustainable” and “inclusive” growth.  In order to develop this strategy, the European Union has fixed two specific targets concerning the percentage of early school leavers and of tertiary students in the population. In this direction, we took simultaneously into account these two educational targets by focusing on differences in the number of years of education, which are examined using Amartya Sen’s Capability Approach. More specifically, we investigated inequality in education between Italy's two main geographical areas, and among Italian citizens by using the data obtained from the “Aspect of Daily Life”  (ADL) survey, for the first time. This survey has been carried out annually by the Italian Statistical Institute (ISTAT) since 1993.  The Italian case is interesting because the social and economic disparity between the Centre-North and disadvantaged South and Islands (henceforth South) implies that Italian regions attain the highest (such as Lombardia) and the lowest positions (such as Calabria) in the European regional rankings of economic and social development. After carrying out a review of the literature concerning educational inequality, we conducted empirical analysis: firstly, we investigated the  factors influencing the educational gap at regional level using the Oaxaca-Blinder decomposition; secondly, we estimated a dynamic panel model using the GMM approach in order to identify which variables affect individual educational inequality by estimating the Educational Kuznets Curve model with public and private resource variables. The results show that there is a significant Southern educational gap in terms of years of education. Private economic wealth affects education more in the South than in the Centre-North. As regards the allocation of public resources in education, public investments  in Central and Northern Italy appear to be more effective, even if more funds are allocated in Southern Italy. We also found significant evidence of an Educational Kuznets Curve describing an inverted U-shaped relationship between levels of education and educational inequality. Moreover, inequality in private economic wealth strongly influences educational inequality, while public expenditure seems to be a valid instrument for achieving educational equity.
The original use of a longitudinal database and the territorial perspective of the Capability Approach analysis are the main strengths of the paper. Indeed, most of the studies on this topic use cross-sectional data to analyse a phenomenon that is essentially longitudinal, therefore panel or longitudinal survey data are required in order to analyse the relationship between the territorial/individual educational levels and the resources used in education while controlling for individual heterogeneity. In addition, cross-sectional data are not suitable for testing Educational Kuznets Curve (Deininger and Squire, 1998, Meschi and Scervini, 2014). However, due to the high costs and methodological issues that reduce the information obtained from panel samples, this type of statistical data is seldom available. On the other hand, cross-sectional social surveys are widely carried out on a regular basis thus generating a large amount of available independent cross-sectional data. In this paper, we created a unique dataset by combining micro-data for the 1993-2012 period, obtained from 19 waves of the ISTAT ADL survey. These data enable us to compute educational attainment and inequality measures by taking into account different territorial levels of aggregation. 
The remaining sections of the paper are structured as follows. Section 2 reviews the theoretical and empirical contributions in order to gain a better understanding of the research question; Section 3 illustrates the research goals and specifies the econometric models; Section 4 describes the data and reports descriptive statistics; Section 5 reports the results, comments and robustness checks; finally, some conclusions and policy implications are drawn in Section 6. 


2. Background Literature
2.1 The Capability Approach in educational inequality literature
According to the Capability Approach, human life is a set of beings and doings. Well-being is conceived as the beings and doings that individuals “value and have reason to value” (Sen, 1999 p.18), e.g. being educated, being healthy, resting, working and it is the output of a process starting from resources. Individuals can convert resources (goods and/or services, public and/or private) in capabilities,  which are  those resources that enable agents to do and to be. People can decide to realise these opportunities by transforming them in achieved functionings. Thus, well-being is a set of capabilities and from this perspective “development is freedom” (Sen, 1999).  Conversion factors are everything that fosters the conversion of resources in capabilities and are personal (e.g. metabolism, physical condition, sex, reading skills, intelligence), social (e.g. public policies, social norms, discriminating practises, gender roles, societal hierarchies, power relations) and environmental factors (e.g. climate, geographical location) (Robeyns, 2005, p.99).
In a well-being process, education has both intrinsic and instrumental value. Education is per se a human capability, “the ability of human beings to lead lives they have reason to value and to enhance the substantive choices they have” (Sen, 1997 p.1959), or is intended as “being able to be educated and to use and produce knowledge” (Robeyns, 2003). Thus, education is one of the basic capabilities. Indeed, at macro level, education is one of the dimensions of the Human Development Index together with Income and Health (UNDP, 2017).
As a tool, education can enhance human capabilities by assuming two kinds of roles: an instrumental social role, by enabling people to participate in public debate and by empowering social categories that are disadvantaged, and an instrumental process role by facilitating people in decision-making both at micro or macro level (Sen, 1992). In line with this view, in happiness studies, it has been empirically verified that educational achievements reduce happiness inequality and social tensions (Becchetti et al. 2014). Moreover, in the labour market, skills and competences can act as resources for the capability “to be able to work or to undertake projects” (Robeyns, 2003). In other words, interactions across capabilities are frequent and relevant and depend on the type of capability that can act as resource or  conversion factor for another capability.  For instance, empirical studies have highlighted that education can be an important conversion factor of the capability “to have good health, including reproductive health” (Nussbaum, 2003). Finally, Sen,  in accordance with literature, recognizes the importance of education as human capital and human skills which boosts  economic growth. This is not the focus of Sen’s work, even if it considers the two perspectives to be complementary, due to the multivalent nature of education in economic and social development (Sen, 1997). 
 Inequality is a main topic of the Capability Approach,  according to which individuals and groups diverge in the well-being process for their abilities to convert resources into capabilities. Educational inequality is one of the most analysed forms of inequality because education is a relevant capability for inclusion in a social and economic system (Robeyns, 2006; Terzi,2008). Equality in education has intrinsic values of equity and social justice and is a fundamental capability due to the fact that its moral dimension is universally recognised (Norheim and Asada, 2009). The two main forms of inequality analysed are: vertical inequality across people and horizontal inequality across social groups (Stewart, 2005).  Overall, inequality in education has a negative effect on educational levels (Mayer 2000, 2001; Haveman and Smeeding 2006) and many studies show that educational inequality increases economic inequality (Reheme, 2007) at both national  (Checchi and Peragine, 2010) and regional level (Rodriguez-Posè and Tselios, 2009)  and also curbs the economic growth (García-Penalosa,1994; Aghion et al.1999; Sauer  and Zagler, 2014; Galor, 2009) by inducing political instability and credit market imperfections (Castelló-Climent, 2010). Indeed, policies in favour of educational equality have had positive effect on economic growth (Park 1996): several studies have analysed the effectiveness of educational government expenditure and subsidies on regional economic growth (Dissou et al. 2016) and disparities (Shindo, 2016). Finally, educational inequality has a spillover effect on labour conditions, social exclusion, demographic dynamics, governance (Melamed  and Samman, 2013) and ethnic segregation (Agasisti and Vittadini, 2012; Johnston et al. 2006).
Inequality analysis focuses on disadvantaged categories of individuals such as females, ethnic minorities, children with disabilities (Denuelin and Shahani, 2009). In this article, educational inequality has been analysed from both a territorial and individual perspective. 

2.2 Territorial inequality in educational attainments: the Southern educational gap in Italy
According to the Capability Approach, territory can influence educational attainment and inequality as an environmental conversion factor. Moreover, aggregated analyses take the so called collective capabilities into account, which can be defined as the averages of individual capabilities or as the capabilities that can only be achieved collectively (Evans, 2002; Stewart, 2005; Ibrahim, 2006; Ballet et al., 2007). Biggeri and Ferrannini (2016) developed a framework where individual and collective capabilities strongly interact and territory assumes a relevant role not only as “the container”  but also as a “driver” of cultural, social and institutional local energies. In Italy there is a deep territorial educational divide. Indeed, the  relative educational disadvantage of the South is a structural aspect of Italy: it consists both in quantitative differences (such as  illiteracy rates, years of education) and qualitative differences (as revealed by recent international surveys on students’ competences such as the OECD Programme for International Student Assessment, OECD, 2005). Many empirical studies have found various reasons for the economic and social Southern gap such as an uncompetitive industrial system, insufficient material and immaterial infrastructures, the underdevelopment of financial and credit markets. Recently, both policy and academic debate has focused on social fragilities in the South caused by the scarcity of social capital, unsound institutions and the inefficacy of the law (Cannari and Franco, 2010; Iuzzolino et al., 2011). The structural weakness of the South has broadened the abovementioned gaps during the current crisis, negatively impacting on the labour market (Bank of Italy, 2014). According to Felice and Vasta (2014), during the 1871-2007 period even if it has been a substantial convergence in the life of expectancy, there has only been a slight narrowing of the gap in educational achievement which is considered one of the main causes of the strong divergence in Gross Domestic Product since the oil crisis which occurred in the 1970s. A study carried out by the Bank of Italy investigated the evolution of educational institutions and outcomes over the 150 years since the Italian unification (Bertola and Sestito, 2011) which showed that education as human capital has been essential for Italian economic development and that since the second half of the 1990s, the slowdown in the Italian economy was due to the worsening of Italian educational system. Appendix A reports some statistics that corroborate the aforementioned points. Historical statistics regarding the Southern educational gap are shown in Table A.1: compared to Centre-North, from 1951 to 2011 (census years) the South attained higher percentages of illiterates and people that “never attended an education programme”, while it had the lower percentages in all education levels: primary, lower secondary, upper secondary and tertiary. Table A.2 shows recent statistics on the educational targets of the Europe 2020 Strategy. With reference to the 2004-2016 period, improvements have been made regarding early school leavers and tertiary students yet Italian educational performances remained below the European average and there is still a great divide between Centre-Northern and Southern values: indeed the Centre-Northern regions have approximately eight percentage points fewer early school leavers (similar to European values) and almost ten percentage points more tertiary students than the South.


2.3 Individual inequality in education
Various studies concerning individual educational inequality estimated the Educational Kuznets Curve, namely an inverted U curve which links education levels to educational inequality. According to De Gregorio and Lee (2002) and Londoño (1996), [footnoteRef:2] the parabolic relationship between educational inequality and educational levels depends on the fact that at low levels of education, the enhancement of education level induces inequality, while when the majority of people have a secondary school diploma and only few students attend university courses, the increase in the number of tertiary students reduces inequality. However, the results obtained are contradictory:  some works confirm this functional form, such as Ram (1990), Londoño (1996), Thomas et al. (2001), and De Gregorio and Lee (2002), Lim et al. (2008) Morrison and Martin (2013), while others, such as Castellò and Domenech (2002) state the opposite. According to Meschi and Scervini (2014, 2013) and Benaabdelaali et al. (2012), results can depend on countries and regional development levels, educational policies and the statistical methods used for measuring inequality. Bearing these findings in mind, we have contributed to this debate by verifying  the existence of an Educational Kuznets Curve for the 1993-2012 period, by introducing public resources and private economic wealth in Italy as control variables and by taking into account territorial and cohort fixed effects.     [2:  “In a society where nobody has access to education, the level of education is zero and the variance of education among the population is naturally zero. In a society where the entire population reaches the maximum level of education, the level of education is at the maximum, but the variance, again, is zero […] In the interim period, the variance of education tends to rise with the increase in the level of education until it reaches a turning point, after which it decreases” (Londoño, 1996 p.13).] 

The following section focuses on an econometric analysis of the Southern educational gap and educational inequality across individuals. The former was measured as the difference in the average of years of schooling, while the latter was calculated using the Gini inequality index.

3. Econometric models
3.1 Modelling the educational gap 
In order to describe the abovementioned well-being process proposed by Sen (1985), various empirical studies (Chiappero Martinetti, 2008; Kuklys, 2005) have estimated the following “conversion function” equation:
(1)     
where  is the educational achieved functioning,   indicates resources,  conversion factors,  is the error term and subscript i=1,..,n refers to individuals, while  are the vectors of the parameters indicating the conversion ratios. With the aim of analysing the educational gap between the Centre-North (CN) and the South (S) we referred to model (1) and defined the following expression 
(2)     
where  are the expected values of the years of schooling in the Centre-North and in the South of Italy, respectively. According to the Oaxaca-Blinder model (Blinder 1973; Oaxaca, 1973; Jann, 2008; Green, 2012), equation (2) is decomposed in the following way:
(3) 
with ,   and . According to equation (3) the educational gap between the Centre-North and the South of Italy is composed of two elements:  the endowment effect  which concerns the difference between the levels of regressors; the coefficient effect  which is essentially the difference between the coefficients of regressors. [footnoteRef:3] Therefore, the educational gap can depend on the difference between the levels of resources and/or their conversion rates. In other words, we attempted to answer the following question: does the gap between the Centre-Northern and Southern regions depend on the relative scarcity of resources or on the relative ineffectiveness in using the available resources? Since the two aspects are integrated, the method assumes that the two macro-areas considered  have the same coefficient  in order to highlight the resource effect, while it assumes that they have the same level for each variable  in order to identify the effect of the conversion rates.   [3:  As stated by Green (2012) this decomposition can be computed at the means of the regressor vectors and the least squares coefficient vectors.] 

As mentioned in the introduction, we used a pseudo-panel approach that has become more and more popular over the last few years[footnoteRef:4] and has been applied in various fields to carry out a range of analyses on the relationship between experience–earnings profiles and education (Brunello and Comi, 2004), cognitive achievement dynamics (De Simone, 2013) and poverty (Dang et al., 2014). However, to the authors’ best knowledge, as yet few studies have applied pseudo-panel techniques for analysing educational attainments and inequality (an exception is represented by Meschi and Scervini, 2014).   [4:  Although repeated cross section data cannot follow the same individuals over time, there are certain advantages in using them rather than genuine panel data. Indeed, like all sample surveys, longitudinal surveys are affected by non-random attrition and the non-response in panel surveys tends to accumulate over time as further waves of interviewing are conducted (Watson and Wooden, 2009).] 

The decomposition is obtained by combining the two versions of the following equation specified for the data referring to the Centre-North and the South, respectively:
(4) 
where EDU is the outcome variable expressed by the educational level. We included two key variables in order to measure the resources, namely PUB and PRIV, indicating public expenditure in education (per person) and index of private economic wealth respectively. It is worth noting that while the PUB variable concerns directly education, PRIV is a measure of the individual economic background. More specifically, the variable PRIV captures the socioeconomic context that can influence educational performance: indeed, due to the low social mobility in Italy, individual economic wealth can also reflect  parents’ wealth. Thus, variables concerning economic background are used to analyse educational inequality and attainments, because the tighter the link between private wealth and educational performance, the more unequal the access to education and the lower the level of social mobility (OECD, 2010; Zimmer and Toma, 2000).
Public expenditure per capita in education can increase the level of education through different channels: investments in scholar infrastructures make education a real opportunity in underdeveloped areas; the number of school leavers can be reduced by allocating subsidies to poor families and by funding extracurricular activities and professional courses; the public resources allocated for improving the quality of teaching may drive tertiary enrolment; funding tutorial activities at university may reduce the tertiary leavers. Specific activities are: prevention activities such as provision of high quality vocational education and training and teacher training; intervention activities such as extracurricular and out-of-school activities; the empowerment of  families and parents and compensatory activities such as providing counselling systems for young people with both emotional and practical support; financial support to reduce economic obstacles to enrollment; counselling students for the choice of the course, supporting students during the studies; projects and initiatives to increase the attractiveness of the courses in terms of ICT endowment and employability (European Commission 2013a, 2016).
In addition, individual and environmental conversion factors are included in equation (4), represented by variable WOM, which expresses the percentage of women (in the Italian population) and territorial dummies. The method of estimation used is the Oaxaca-Blinder decomposition through OLS regressions, with territorial dummies   (corresponding to the regions), random errors  and the time trend, . All variables are expressed in logarithms and time lags are introduced in order to avoid endogeneity problems linked with simultaneity.  We also estimated the pooled model (in this case territorial dummies are equal to regional dummies and one dummy indicating the Southern area). Therefore, the decomposition equation is expressed as:
(5)  
According to equation (5), the Southern educational gap may depend on the differences between levels of private economic wealth, public expenditure per capita in education and their interactions and  between the respective coefficients and finally between the levels and coefficients of the female percentage. The difference between coefficients has a twofold value: a higher impact of private economic wealth indicated  a greater dependence on economic conditions that is detrimental for equality because education should  represent a real opportunity for improving one’s socioeconomic status; the greater the coefficient of public resources, the more effective the public investments. 

3.2 Individual educational inequality
In order to analyze the factors influencing individual educational inequality we estimated the Educational Kuznets Curve. Our econometric model is dynamic and includes explanatory variables that are potentially jointly endogenous. The general regression model for educational inequality is given by:
(6) 
The variable  expresses the degree of educational inequality, while  measures the inequality of individual economic wealth.  The error term   consists in both unobserved country-specific effects and observation-specific errors. The variables and are introduced in order to verify the Educational Kuznets Curve. The variable  represents the public expenditure per-capita in education as in equation (5). It is worth noting that  all variables are expressed in logarithms and the time trend is considered (. 
In order to estimate equation (6) consistently and efficiently, we used a system GMM estimator for dynamic panel data models (Blundell and Bond, 1998) which takes into account potential endogeneity deriving from simultaneity among the variables. In our case all of the regressors are deemed to be endogenous. The Hansen J test provided us with empirical support of the validity of the selected instruments.[footnoteRef:5]   [5:  The regressors are instrumented by their lagged levels and differences and by age in current values and lags, lagged Gross Domestic Product (ISTAT, National Accounts) and European Quality of Government Index (Charron et al., 2015).] 

 As regards the choice of this estimation method, it is worth noting that when dynamic panel data are constructed from repeated cross-sections, the individuals for which the group mean of lagged dependent variables is computed differ to those for which the group mean of dependent variables is computed (Inoue, 2008). Verbeek (2008) reviewed the various estimators proposed in literature[footnoteRef:6] emphasizing the properties of the estimator suggested by Collado (1997) which is similar to the GMM-type estimators that are applied with genuine panel data (Arellano and Bond, 1991) but where the moment matrices are adjusted to reflect the errors-in-variables problem, thus obtaining a measurement-error corrected GMM estimator that is consistent with the number of cohorts, C →∞, for fixed T and fixed ng. [6:  Moffitt (1993) extends Deaton’s (1985) approach for estimating a dynamic model based on independent cross-sections by proposing a two-stage least squares estimator to address this issue. Moffit (1993) interpreted the within estimator as an instrumental variables estimator with cohort dummy variables which act the role of instruments by replacing the lagged dependent variable with its predicted value, obtained from data available at time t-1. However, Moffit’s (1993) estimator is inconsistent when time-varying exogenous regressors are used (Verbeek and Vella, 2005). Girma (2000) proposed a quasi-differencing approach that takes quasi-difference of the dependent variables of two individuals in the same group and uses explanatory variables of a third individual in the group as instruments. Using time-invariant instruments, Verbeek and Vella (2005) proposed an augmented instrumental variable (IV) approach unifying the existing estimators for dynamic pseudo-panel data models and present the identification conditions underlying these estimators.] 


4. Data and model specification
Our analysis relies on a data set we created combining micro-data from 19 waves of the Italian multipurpose ADL survey which annually involves a random sample of approximatively 50,000 individuals (20,000 households) distributed across 19 Italian regions.[footnoteRef:7] In May 2014 the Italian Statistical Institute released historical micro-data from this wide multipurpose survey for the 1993-2012 period,  thus providing us with a rich dataset on various social aspects including detailed information on individual educational achievement and on the degree of individual economic satisfaction observed across the Italian territory. Bearing in mind the aim of our paper and the availability of information from the various waves of the ISTAT survey, we reported in Table 1 the variables considered in this study (included in eq.4-6).  We have limited our analyses to individuals aged 18 and over at the time of the survey, which produced annual sample sizes ranging from 40,000 to 50,000 individuals, thus resulting in a pooled dataset composed of 848,634 individuals. It is worth noting that a robustness analysis considering individuals aged 30 and over was also carried out (sub-section 5.3). [7:  It is worth noting that 19 regions are considered in the ADL survey. The Centre-Northern regions are: Piemonte and Valle d’Aosta, whichin this survey,are considered as a single region; Lombardia; Veneto; Trentino Alto Adige; Friuli Venezia Giulia; Emilia Romagna; Liguria; Toscana; Marche; Lazio; Umbria. The Southern regions are: Abruzzo; Campania; Basilicata; Molise; Calabria; Puglia; Sicilia; Sardegna.] 

With the aim of analysing the role of the educational levels, we computed the numbers of years of education completed for each individual. The variable ranges from 0 – for those individuals who did not even complete one year of education – and 20 for individuals who completed the tertiary level of education (master or doctoral level).  
In order to measure individual private economic wealth (variable PRIV in equation 4), we  constructed a composite relative indicator with the Multiple Correspondence Analysis (MCA). Indeed, MCA is only employed for constructing composite indicators when categorical variables are available (Booysen et al. 2008). Similarly, the Principal Component Analysis is used for constructing composite indicators when quantitative variables are available and linear constraints are required. Since the late 1990s, wealth indices have been widely-used for measuring the socio-economic status of individuals and households with the aim of studying variations in education, work and other outcomes (Smits and Steendijk, 2015). 

Table 1 Description of the variables 
[image: ]
The general formulation and the steps carried out for constructing a composite wealth indicator  representing private economic wealth can be summarized as follows. Taking into account the variables available in the ADL survey and the economic components of the Pisa Index of Economic, Social and Cultural Status applied in the empirical investigations on the results of the Program for International Student Assessment (OECD, 2005), we firstly identified four variables as proxies of individual wealth status to be included in the MCA: i) dwelling ownership; ii) whether one has spent a holiday period of at least 4 nights in the last 12 months or not; iii) number of cars owned; iv) judgment concerning the economic resources of all household members (categories ranging from “excellent” to “totally inadequate”).  We then computed the PRIV variable using the weights obtained from the MCA as the ratio between the factor score  on the first axis normalized by the eigenvalue. The main advantage of using MCA to obtain the private economic wealth index is that it enables us to determine which variables are relevant by considering the pattern of relationships among the various categorical variables. In this way, optimal weights are assigned to each variable without making an a priori assumption (e.g. weighting the initial variables equally).  
Therefore, PRIV can be expressed as:
7)   
where k is the number of dimensions (variables) with k=(1,2,…K=4), j the number of modalities of each dimension with j=(1,2,… J) and I the binary (0/1) indicator of each modality.  According to the above expression, the PRIV variable can be viewed as the average across dimensions (variables) of the weighted sum of each binary modality of each dimension. Lastly, we referred to the min-max approach to obtain PRIV ranging between 0 and 1.
The variable PUB is expressed by government final consumption expenditure for education (per capita) and includes wages, salaries and employees’ social contributions e.g. teachers, as well as capital investments, e.g. infrastructures.[footnoteRef:8]  This indicator enables us to quantify how much regions spend on improving educational structures and encouraging teachers and students to take part in training programmes. [8:  Database is available online at http://noi-italia.istat.it/] 

In order to measure the degree of educational inequality, expressed by the variable IEDU  and in private economic wealth, measured by the variable , we employed the Gini index, which has been increasingly used by several authors to assess educational inequality (Meschi and Scervini, 2013; Checchi, 2001; Thomas et al., 2001), even if earlier studies computed it by using the attainment level proposed by Barro and Lee (2001). The Gini index has been widely used in  economic inequality literature thanks to its important advantages: it is scale-invariant; it is bounded between 0 and 1 and can also be defined for zero values of the relevant variable. Therefore, individuals with no formal education could also be included. In addition, the Gini index is an appropriate measure for assessing the private economic wealth inequality expressed by the composite indicator PRIV obtained using the MCA. 
More specifically, we measured educational inequality IEDU and inequality in private economic wealth   using the Gini index for each region and year considered in our analysis. Therefore, the Gini indexes are computed using the following formula: 
8)                    
where i identifies the rank of every individual in the total  population of region j (j=1,…19) at time t (t=1,…19) and  is the amount of education (in years) for individual i in region j at time t. Similarly, in order to compute the Gini index for variable PRIV we used the following formula: 
9)         
After having calculated these variables for all of the individuals included in our pooled dataset, we referred to the pseudo-panel approach according to which individuals sharing some common characteristics (i.e. year of birth) are grouped into cohorts. The averages within these cohorts were then treated as observations in a pseudo-panel data set. From a statistical methodological perspective, this is equivalent to an instrumental variable approach where the grouping indicators are used as instruments (Verbeek, 2008), thus enabling us to obtain an original database which combines temporal, geographical and individual dimensions.
When constructing a pseudo-panel, there is a trade-off between the need to have a large number of observations per cohort and the desire to obtain as much informative data as possible. On one hand, a larger number of cohorts and hence of data points increases the heterogeneity of the pseudo-panel by increasing the variations between groups; on the other, it reduces the average number of individuals per cohort thus resulting in less precise estimates of the cohort means (Baltagi, 2005). As shown by Verbeek and Nijman (1992), measurement error becomes negligible when cohort sizes are large (at least over 100 individuals) and the time variation in the cohort means is sufficiently large.
In order to ensure that the cohort means of the variables based on the sample are reasonable estimates of the population cohort variables, we based the construction of the pseudo-panel on the year of birth and the region in which the respondents reside. 
Since we focused on individuals aged 18 or over and considered 19 repeated cross-sections, we defined 9 age cohorts (1921-1926, 1927-1932, 1933-1938, 1939-1944, 1945-1950, 1951-1956, 1957-1962, 1963-1968, 1969-1975) and considered the Italian regions included in the ISTAT survey. Thus by crossing years of birth and regions we obtained 171 groups which generated 3249 observations (i=1…., 171; t=1…., 19; n=3249) over 19 years.  In this way, we constructed a series of means of the variables included in the data set and included them in our models by considering the individuals belonging to the same birth cohort from 1993 to 2012. 
5. Results
5.1 The evolution of educational attainments and inequality  
Figure 1 shows the trend of years of schooling in Italy during the 1993-2012 period. Over the two decades, the average years of schooling increased by roughly 1.5 years, from a base value of approximately 8 years. The Southern educational gap decreased from 1993 to 1997, while it remained stationary in the following period at approximately 1 year of education. It is worth noting that the economic crisis appears to have exacerbated the educational divide between the Centre-North and the South. Figure 2 shows the Gini indices of the years of education for the 1993-2012 period by considering the two Italian macro-areas. 
Despite the overall reduction of educational inequality, the dispersion of educational attainment still varies between the Centre-North and the South, with the latter showing higher levels of educational inequality over the period under study. These differences may be due to heterogeneous use of resources and educational policies.  

Figure 1  The educational gap between the Centre-North and South of Italy, 1993-2012.
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Figure 2 The evolution of the educational Gini index in the Centre-North and South of Italy, 1993-2012
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Figures 1 and 2 highlight the expansion of educational attainment that occurred over the study period and the simultaneous decrease in educational inequality except for the South of Italy in 2011-2012.
Table 2 presents 5-year averages of educational attainment and inequality, as measured by the Gini index for 1993-1997, 1998-2002, 2003-2007 and 2008-2012. On average, since 1993 educational attainment has increased across regions even if with different growth rates. 
In the last five-years (the 2008-2012 period), the highest levels of the Gini index were in Marche for the Centre-North and Basilicata for the South, while the least “unequal” regions in educational attainments were observed in Trentino-Alto Adige, Piemonte-Valle d’Aosta and Lombardia (see Table 2). 
  



Table 2- Summary statistics of educational attainments and inequality: average values of Italian regions
[image: ]
Source: authors’ elaborations from ISTAT database.

Figure 3 shows the nonlinearity in the relationship between educational attainment and inequality although with different dynamics over time. More specifically, educational levels became more unequal in most of the Italian regions with a higher average number of completed years of schooling,  which rose to 9-10 and then started to level off. Appendix A provides summary statistics and correlation analysis concerning all of the variables used in our study.   


Figure 3 Average years of education vs. educational Gini index in Italian regions, 1993-2012
[image: ]
Source: authors’ elaborations from ISTAT database.


5.2 Econometric analysis
[bookmark: bau0005][bookmark: bau0010]Table 3 shows all of the estimates concerning the analysis of the educational gap between the Centre-North and South of Italy obtained using  OLS models separately for Centre-North, South and all of the Italian regions. These estimations were the starting points for the Oaxaca-Blinder decomposition which calculated the endowment and coefficient effects. The OLS regressions showed that all resources are relevant for educational performance. The coefficient of the interaction variable PRIV*PUB is positive, indicating that public and private resources are complementary for educational improvement. This appears in line with various international empirical studies (Woessman, 2009; Jacobs and van der Ploeg, 2006), according to which public expenditure can stimulate household expenditure especially  for primary and secondary education. Gender educational inequality is significant mainly in the South of Italy; indeed, the coefficients of the variable WOM are all negative. In particular the coefficient for the South of Italy is twice as strong as the coefficient for the Centre-North, which highlights the existence of gender educational inequality. This is a serious issue because education represents a valid instrument for women empowerment both in developing and developed countries or areas such as the South of Italy (Medel-Anonuevo, 1995). Indeed gender educational inequality impacts negatively both on economic growth by increasing the economic gap (Baliamoune–Lutz and McGillivray, 2015) and on gender empowerment regarding the conciliation between career and marriage (Courtioux and Lignon, 2016). Finally, regional dummies are significant thus showing the importance of the “environmental factors” underlying the educational conversion process. 
The Oaxaca-Blinder decomposition method obtained the following relevant and diversified results. The educational gap is significant and depends not only on the endowment effect, but also on the coefficient effect. As regards the allocation of private resources, the Centre-North of Italy holds more economic endowment, yet the Southern economic background is more crucial:  indeed, the difference between the coefficients is negative, because the Southern coefficient is higher than the Centre- Northern coefficient (namely, given the same level of private economic wealth, the educational returns of the South are higher than those of Centre-North). This verifies at regional level what other studies found at school level, that is the socioeconomic context in the Southern regions has an higher educational impact than in the rest of Italy (Checchi 2004; Bratti 2004; Quintano et al. 2009). This stronger relationship between private economic endowments and educational careers in the South reflects the higher number of resilient students (namely students from underprivileged families but with high educational performance) in the Centre-North. These results stress that in the South the phenomenon of “school tracking” (the types of schools -comprehensive schools, technical and vocational schools- are segmented between wealthy and poor) is more common and this is detrimental for equality of opportunities and earnings in the labour market (Brunello and Checchi, 2007) and for educational equality (Hanushek and Wößmann, 2006).  As regards public expenditure per capita in education, the educational gap appears to depend on the quality and use rather than on scarce funding: namely, the endowment difference is negative (in favour of the South), while the coefficient difference is positive (in favour of the Centre-North). From a general perspective, this result is in line with the previous studies on  the effectiveness of public resources according to which educational performance is strongly linked with the way public resources are employed (Hanushek, 1994; Hanushek et al., 1996). This empirical evidence is consistent with the lower number of early school leavers (that influence the years of schooling negatively) and higher student competence achievement in the Centre-North (that supports the increase of the percentage of tertiary students) (Table A.2). This kind of results reflect the quality of public expenditure: for instance investments in regional training courses reduce the early school leaver phenomenon by offering alternatives to the standard school courses; on the other hand, investments in the quality of school courses as well as in the tutorial activities for tertiary students may reduce the number of university leavers. Moreover, the Southern regions have fewer early years schools, while the effectiveness of public expenditure in terms of school career is mainly concentrated in the first years of education (Arcalean and Schiopu 2010; OECD, 2011). In this direction, the two results regarding public and private resources form a vicious circle: the South has fewer early years schools, but the investment in this kind of school is the most effective way for mitigating economic dependence (Restuccia and Urrutia,2004). The fact that the Centre-North, the most economically advanced Italian area, attains the most effective public expenditure confirms studies according to which efficiency of public expenditure influences the economic returns of education in the long term (Lu, 2017).   
 

Table 3 Estimation results on the Southern educational gap. 
[image: ]
Note: Robust standard errors in parentheses. * p<0.10; ** p<0.05; ***p<0.01, Territorial dummies represent regional dummies in equations (i) and (ii), while in equation (iii) they represent both regional dummies and dummy for South of Italy. 

The second part of the empirical analysis is focused on the identification of the factors influencing individual educational inequality in Italy. The presence of an Educational Kuznets Curve for Italy in the 1993-2012 period was tested using a system GMM estimator (Roodman, 2009). Interesting results can be seen in Table 4. Firstly, individual educational inequality is path dependent: the coefficient of the lagged educational Gini index is positive. This result illustrates a divergent social process that precludes social mobility thus weakening the relationship between social progress and economic development (Guarini at al., 2016). 
Secondly, there seems to be a strong link between economic and educational inequality: the coefficient of inequality of individual economic wealth (IPRIV) is significant and positive. Moreover, this link is exponential: the coefficient of the square of individual wealth is positive and statistically significant. This result illustrates a socioeconomic trap: inequality in private economic wealth turns into inequality in social opportunities (Lauer, 2003). Thirdly, public expenditure in education seems to be an effective instrument of equity. Its impact on individual educational inequality is negative, even if it is reduced with the increase in public expenditure. This pattern may indicate that the share of  public expenditure for tertiary education increases according to the total educational public expenditure which may generate a decreasing educational equality impact in a European country like Italy with medium-low levels of education. From an analytical point of view, the coefficient of the variable PUB is significant and negative, while the coefficient of the variable PUB2 is significant and positive: the general estimated function is a parabola, but with the minimum value (equal to .727) outside the range of data of the logarithmic variable PUB (-.524 and .448); therefore the specific function concerning the variable PUB is a decreasing function with decreasing returns. This result for individual inequality in Italy confirms the findings by Lee and De Gregorio (2002) in their cross country analysis and those by Agasisti and Longobardi (2012) at school levels.  
Finally, an Educational Kuznets Curve emerges: namely, the coefficients of the variables EDU and EDU2 are  significantly positive and negative respectively. Therefore, the estimated coefficient on educational attainment and its square are consistent with Figure 3, which shows this empirical evidence at regional level. According to Meschi and Scervini (2013), educational inequality is influenced by an increase of educational average: if the increase is driven  by less educated people, inequality decreases, while when it is driven by more educated people, inequality increases. When the educational average is low (high) at absolute terms, the (inverse) Educational Kuznets Curve appears: at the beginning educational improvements favor (decrease) inequality, while after having achieved a maximum (minimum) value of inequality, the relationship becomes negative (positive). Italy attains low values of school years: for instance Italy ranks third to last before Greece and Portugal with respect to the thirty European countries analyzed by Meschi and Scervini (2013) (countries surveys of 13 cohorts each one, from period 1920-1924 to 1980-1984). 
This result concerning the Educational Kuznets Curve offers a significant contribution to literature for various reasons: i) it is regional while the other studies are mainly cross-countries with the relevant heterogeneity concerning the educational systems that can influence the results; ii) it measures educational inequality using the Gini index while some studies obtain the Educational Kuznets Curve by applying the standard deviation (Ram 1990; Thomas et al. 2001; De Gregorio and Lee 2002) or they measure the inequality of estimated returns of schooling (Morrison and Martin 2013 and Lim et al., 2008); iii) unlike other studies, we included specific control variables, namely private economic wealth, public resources and gender variables, which according to Meschi and Scervini (2014, 2013) and Benaabdelaali et al.(2012) are essential for educational inequality; iv) finally, our analysis of Educational Kuznets Curve takes directly into account potential simultaneous endogeneity issues (thanks to the dynamic GMM estimator), in contrast with the majority of the abovementioned analyses. 

Table 4 Estimation results for individual educational inequality in Italy
Dynamic panel-data estimation, one-step system GMM
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5.3 Robustness checks
Appendix B shows the robustness checks of the abovementioned analysis concerning the Southern educational gap that confirm our results reported in Table 3. By referring to other studies focused on educational performance we controlled for the effect of age by defining cohorts of our pseudo panel according to the year of birth and the region in which individuals reside. In addition, we tested if the inclusion of variable age may affect the results. Table B.1 shows the Oaxaca-Blinder decomposition, that includes age (variable AGE, expressed in years and obtained from ISTAT ADL) in addition to the other variables. This analysis provides similar results to those listed in Table 3, thus confirming that the “age” effect is already considered in our analysis. 
 We carried out a robustness check by considering individuals aged 30 years and over in order to verify if the results from the Oaxaca-Blinder decomposition change when applied to a sub-sample of individuals who have completed education. Table B.2 reports the results of this analysis. As can be noticed, the results of this additional analysis confirm our main findings. According to other Italian regional studies (Ciriaci 2001; Cannari et al. 2012), in order to take into account  regional heterogeneity within each of the two Italian macro-areas (Centre-North and South) we included regional dummies in our models. With the aim of testing the robustness of this procedure, the Gelbach decomposition was carried out (Gelbach, 2016; Cardoso, 2016).As shown in Table B.3, according to this method, four kinds of pooled OLS equations were estimated: the “basic equation” (eq. a) without dummies and three “full equations” namely with regional dummies (eq. b), with cohort dummies (eq. c) and with both regional and cohort dummies (eq. d). Using the Gelbach decomposition, we tested if the Southern educational gap (captured by the coefficient of SOUTH dummy) was influenced by introducing specific fixed effects. In other words, this kind of decomposition enabled us to evaluate the significance of the difference between the coefficients of dummy SOUTH in the base equation and in the full equation and whether this difference was affected by introducing fixed effects. According to the results, regional dummies significantly influenced the Southern educational gap, both alone and together with cohort dummies, while cohort dummies were not significant when introduced alone. Therefore, this last check corroborates the introduction of territorial fixed effects in the Oaxaca-Blinded decomposition.


6. Concluding remarks and policy implications

In this paper, we developed an empirical analysis aimed at investigating educational attainment and inequality in Italy between Centre-Northern and Southern areas and across individuals in the 1993-2012  period using a database constructed from the ISTAT ADL survey. We applied the Amartya Sen’s Capability Approach, according to which public and private resources can be “converted” into individual or collective educational achievements such as years of education. This “conversion” may be represented by a function whose input variables are individual economic wealth and public expenditure in education, as well as “conversion” factors (namely,  elements that influence individual or community conversion) such as gender and territory. Through the econometric estimation of this conversion function, by implementing the Oaxaca-Blinder decomposition method, we found that the educational achievement process is strongly and positively influenced by private economic wealth and public resources that seem to be complementary. Moreover, we found that educational achievements are relatively more difficult for females. The educational gap between the Centre-North and the South is mainly affected by the relative ineffectiveness of public expenditure in the South of Italy, even if there are more available funds in the South than in the Centre-North. The lower level of private economic wealth also affects the gap, even if its effect is stronger in the South than in the Centre-North. The GMM estimator produced interesting results concerning individual inequality, which appears to be path dependent and strongly linked to economic inequality. Furthermore, public expenditure per capita in education seems to be an effective instrument for promoting educational equality. We also obtained an Educational Kuznets Curve that indicates an inverted U-shaped relationship between educational attainment  and inequality. 
The article presents original findings. For the first time in literature, we constructed a micro-data set using the ADL survey for the 1993-2012 period and computed educational attainment at individual level and educational inequality measures at regional level. More specifically, this paper shows novel empirical evidence on monitoring long-term  Italian social progress by constructing specific measures: an educational Gini index, a private economic wealth index and a Gini index of individual economic wealth. Moreover, it proposes an innovative analysis of the educational gap between the Centre- North and the South using the Oaxaca-Blinder method, which is generally used to analyse social group differences (such as sex, ethnic groups). This article also provides an original dynamic panel analysis concerning the Educational Kuznets Curve. Finally, we focused on territory as an important conversion factor. This focus is coherent with the  theoretical framework of Capability Approach  in which the individual is not a monad, but interacts with others and with the environment, even if this topic is seldom analysed in empirical studies on the Capability Approach and in educational economic literature where empirical evidence mainly concerns micro data at school level. Therefore, territorialisation of the Capability Approach is a new promising empirical research field as illustrated by Biggeri and Ferrannini (2014). 
Relevant political implications emerge from our econometric results. Institutions should strive to achieve a socially optimal combination of national and local educational drivers in order to sustain the two main pillars of the educational system: quality of provision and equality of access. As highlighted in many studies (Singh, 2014), educational equality is strongly linked to social, economic and gender equality. Indeed, educational inequality may generate a multidimensional trap which may become permanent without sound public interventions to eliminate the roots of marginalisation (Bourguignon et al. 2007; World Bank, 2006; Marrero a Rodríguez, 2013; UNESCO, 2013). Therefore the empirical results corroborate the importance of the European Union efforts for educational inclusion (Hippe et al., 2016).  In synthesis, the main policy implications of the study are two: to promote universal access to the educational system which can break the link between economic and educational inequality and to implement institutional mechanisms with the aim of evaluating the educational returns of public expenditure. Concerning this last point, results showing that there are different educational performances of public expenditure in terms of years of education, corroborate empirically the framework of the cohesion policies promoted by the European Union (Barca, 2009; Solly 2016) namely: the development of a culture of evaluation  and accountability by using targets such as those in the Europe 2020 Strategy; the introduction of reward and penalization mechanisms to incentivize efficiency at various institutional levels; the  implementation of pilot projects to find benchmarks and critical factors. In the perspective of the place-based policies, territory is not only a beneficiary of educational investment, but it is also responsible for the management of these resources. Furthermore, given the existence of an Educational Kuznets Curve in Italy, public actions to reduce early school leavers and to increase the tertiary students should be complementary and part of the same national educational strategy (European Commission, 2013b), otherwise educational inequality may be exacerbated.
In conclusion, as pointed out by Checchi et al. (2016), empirical studies on education provide more detailed information on inequality, which would make redistributive initiatives more acceptable for citizens and they may stimulate further studies on educational inequality in specific social subgroups, for which more effective public interventions are required. 
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Appendix A. Descriptive Statistics
Table A.1 Historical statistics about Southern educational gap 
[image: ]
Note: Population by  educational attainment level and macro-area of residence (percentage of total population). Source: ISTAT

TableA.2 The Educational targets of Europe 2020 Strategy
[image: ]
[bookmark: _GoBack]Note: Source Eurostat database. Early leavers from education and training is defined “as the percentage of the population aged 18-24 with at most lower secondary education and who were not in further education or training during the last four weeks preceding the survey. Lower secondary education refers to ISCED (International Standard Classification of Education) 2011 level 0-2 for data from 2014 onwards and to ISCED 1997 level 0-3C short for data up to 2013. The indicator is based on the EU Labour Force Survey”. Tertiary educational attainment, age group 30-34 is defined “as the percentage of the population aged 30-34 who have successfully completed tertiary studies (e.g. university, higher technical institution, etc.). This educational attainment refers to ISCED (International Standard Classification of Education) 2011 level 5-8 for data from 2014 onwards and to ISCED 1997 level 5-6 for data up to 2013. The indicator is based on the EU Labour Force Survey”. Are considered the 28 members of European Union in the 2016.

Table A.3 Summary statistics of variables in equation (5) by geographical areas
[image: ] [image: ]
[image: ]





Table A.4 Correlation matrix of variables in equation (5) by geographical areas
[image: ][image: ]
[image: ]
Note: * p<0.10; ** p<0.05; ***p<0.01, 
Table A.5 Summary statistics of variables in equation (6)
[image: ]

Table A.6 Correlation matrix of variables in equation (6) 
[image: ]
Note * p<0.10; ** p<0.05; ***p<0.01,




Appendix B. Robustness checks
Table B.1 Oaxaca Blinder Decomposition with the introduction of variable AGE
[image: ]
Note: Robust standard errors in parentheses. * p<0.10; ** p<0.05; ***p<0.01, Territorial dummies represent regional Dummies in equations (i) and (ii), while in equation (iii) they represent both regional dummies and dummy for South of Italy. 


Table B2. Oaxaca Blinder Decomposition on individuals aged 30 years and over (in average)
[image: ]
Note: Robust standard errors in parentheses. * p<0.10; ** p<0.05; ***p<0.01, Territorial dummies represent regional Dummies in equations (i) and (ii), while in equation (iii) they represent both regional dummies and dummy for South of Italy. 



Table B.3 Gelbach Decomposition
[image: ]
Note: Robust standard errors in parentheses. * p<0.10; ** p<0.05; ***p<0.01,
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Region 1993-1997 1998-2002 2003-2007 2008-2012 1993-1997 1998-2002 2003-2007 2008-2012

Piemonte              8.667 9.029 9.420 9.913 0.251 0.243 0.237 0.230
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Veneto                8.458 8.920 9.430 9.825 0.265 0.261 0.252 0.239

Friuli-Venezia Giulia 8.693 9.307 9.760 10.182 0.252 0.243 0.239 0.233

Liguria               8.862 9.359 9.703 10.103 0.259 0.249 0.243 0.232

Emilia-Romagna        8.449 9.045 9.454 10.060 0.292 0.274 0.267 0.248

Toscana               8.403 8.787 9.347 9.856 0.286 0.280 0.264 0.254

Umbria                8.373 9.006 9.600 10.089 0.317 0.288 0.267 0.259

Marche                8.214 8.650 9.173 9.726 0.315 0.295 0.285 0.271

Lazio                 9.517 9.897 10.284 10.881 0.265 0.251 0.243 0.228

Abruzzo               8.350 8.861 9.366 10.005 0.307 0.291 0.288 0.261

Molise                7.865 8.335 8.893 9.588 0.327 0.314 0.316 0.286

Campania              8.819 8.914 9.413 9.631 0.295 0.290 0.266 0.262
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Sicilia               8.241 8.552 8.893 9.467 0.313 0.295 0.287 0.272

Sardegna              8.177 8.602 9.023 9.460 0.286 0.277 0.280 0.264

Italy 8.645 9.011 9.472 9.920 0.282 0.274 0.265 0.254

Average years of education Gini index on years of education
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Tertiary educational attainment, age group 30-34

Year     Centre-NorthSouthItalyEuropean Union    Centre-NorthSouthItaly European Union

2004 19.7 27.6 23.1 16.0 17.0 12.9 15.6 26.9

2005 18.6 26.7 22.1 15.7 18.7 14.0 17.1 28.1
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NAME DESCRIPTION SOURCE

EDU 

Educational attainment (in years of schooling) ISTAT ADL

PRIV Composite index of private economic wealth authors' elaboration from ISTAT ADL

Dwelling ownership (=1 if dwelling is held in a family trust; =0 if not) ISTAT ADL

Holiday (=1 if one has spent a holiday period of at least 4 nights in the last 12 months) ISTAT ADL

Number of cars owned ISTAT ADL

Subjective evaluation of household's economic resources  ISTAT ADL

         1="excellent"

         2= "good"

         3="insufficient"

         4= "totally inadequate"

PUB Public expenditure in education (per person)  ISTAT, System of Regional Accounts 

WOM Gender (= 1 for female; =0 for male) ISTAT ADL

SOUTH macro-area (=1 if Southern Italy and Islands; =0 if Centre-Nothern Italy) ISTAT ADL

I

EDU

Inequality in educational attainments (measured by Gini index on years of schooling) authors' elaboration from ISTAT ADL

I

PRIV

Inequality in private economic wealth (measured by Gini index on PRIV) authors' elaboration from ISTAT ADL


