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Abstract 

In this paper, we analyse the effect of the Berlinguer reform that was implemented in Italy in 
1999 and increased the compulsory school from eight to nine years. As a result of the reform, 
students had to attend school until age 15 instead of age 14 and thus had to attend at least 
one year of upper secondary school (for students with a regular career). Using data from Italian 
Labour Force Surveys (LFS) (1993-2010) and following a counterfactual approach, applying 
counterfactual time series and segmented regressions, we evaluate the effect of the Berlinguer 
reform on attendance and graduation rates.  

The results show that the expansion of compulsory schooling leads to staying in school for a 
larger share of 16-year-olds, especially those who are judged to be more at risk of dropping 
out: students with less-educated parents and those with parents having a low occupational 
level. By age 17, however, part of the effect has already vanished, and no effects are found on 
graduation rates, even among at-risk youths. The compulsory schooling policy may have been 
more effective in adjusting the legislation to extant student behaviours than in producing 
relevant changes in educational decisions. 
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Schooling Age on Drop-out and Completion Rates  

 

 

1. Introduction 

 

Education remains a crucial factor for achieving a prestigious social position and mitigating 
the risks of unemployment, poverty and social exclusion. It is also widely recognised that 
dropping out from upper secondary school is a serious problem in Italy as well as in the rest 
of Europe (Borgna and Struffolino 2017). In fact, the early school-leaving issue has recently 
ascended to the top of policy agenda of many countries, and reducing it to less than 10 
percent is one of the goals of the Europe 2020 strategy (European Commission 2010). 

Increasing compulsory schooling is one of the straightforward systemic strategies to expand 
education and encourage youths to stay in school. The underlying idea is that forcing youths 
to attend additional years of school will incentivise them to obtain further qualifications, 
reducing the number of early school-leavers. The effectiveness of this kind of policy is not yet 
clear (Landis and Reschly 2010; Cabus and De Witte 2016); nor is the policy rationale 
behind these measures is always explicit (Hodgson 2016). Therefore, we aim to analyse 
whether increasing compulsory schooling successfully reduces early school-leaving in terms 
of both attendance and graduation rates. To address this issue, we exploit the 1999 
Berlinguer reform in Italy that extended the minimum school leaving age from 14 to 15.  

We add three main contributions to the literature. First, we shed more light on the 
effectiveness of extending compulsory schooling to prevent early school-leaving. In fact, in 
Italy, while the reforms of the late 1800s to early and mid-1900s have been broadly studied, 
new reforms that raise the compulsory schooling age have been carried out without in-depth 
analyses.1 Because the contexts have changed and education is more widespread today, the 
effectiveness of this kind of policy may have changed as well. Second, we contribute to the 
debate about early school-leaving in Italy, where it is a significant but under-investigated 
phenomenon (Ballarino et al. 2011; Borgna and Struffolino 2017). Third, we examine not only 
the short-run effect of the reform but also whether the extension of the compulsory schooling 
can also affect graduation rates. 

The remainder of the paper is structured as follows. The next section outlines the Italian 
educational system and the main characteristics of the Berlinguer reform. Section three 
presents previous literature and the research questions. In the fourth section, we describe 
the data used and the methods adopted to analyse the effect of the Berlinguer reform. The 
fifth section reports the results of our analysis, while the final section is devoted to concluding 
remarks and to policy implications. 

 
2. The Italian educational system and the Berlinguer reform 

 

The Italian education system has a first cycle of education lasting 8 years comprising primary 
education, lasting 5 years, from age 6 to 11 (Isced 1), and lower secondary education, lasting 
3 years, from age 11 to 14 (Isced 2). The second cycle of education is upper secondary 
school (Isced 3), which is the first stage with tracks. There are three tracks available in the 

                                                           

1 As far as we know, the Berlinguer reform has been investigated only by Brilli and Tonello (2015), who 
were interested in the effects of education on crime reduction, and partially by Schizzerotto et al. 
(2017), who focus on the transition rate at macro level in the short-run. 
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final five years of schooling:2 academic, technical and vocational. Each track ends with an 
examination of competency known as the Esame di Maturità. In addition to these tracks, 
there are vocational and training programmes lasting 3 or 4 years3 that do not permit 
university access. In contrast, all the five-year tracks grant access at the university level 
(Isced 5A) that, since the Bologna process (2001), has been organised according to a 3+2 
schema that includes a 3-year bachelor’s programme and a 2-year master’s programme. 

In the last century, the main educational reforms were implemented in the 1960s, and for the 
following twenty years, there was an impasse regarding necessary reforms of the 
educational system. In 1996, the centre-left coalition gave impulse to educational policies. 
Among the measures enacted was the so called Berlinguer reform,4 which required youths to 
attend school for nine years until age 15 (instead of age 14 as previously required) beginning 
in the 1999/2000 school year and therefore to attend at least one year of upper secondary 
school (for students with a regular career). This meant that students with regular educational 
careers who were born in 1985 or later had to attend at least the first year of upper 
secondary school—and only after that they could move to vocational and training 
programmes or apprenticeships. The reform introduced the concept of compulsory education 
and training up to age 18. In fact, from age 16, youths must attend school or vocational and 
training programmes until they either reach the age of 18 or attain a post-lower secondary 
qualification. This reform also introduced a system of technical education and training 
courses in order to create a tertiary vocational alternative to university and thereby reduce 
unemployment (Benadusi and Niceforo 2010; Ballarino 2013, 2015). 

This reform was intended as a solution for both the lack of qualifications and competences of 
young Italian people and the early school-leaving problem. Its aim was not just to push 
individuals to attend one additional year of school but also to propel more youths—
particularly less advantaged ones—to attend upper secondary school and obtain a diploma. 
Moreover, expanding the minimum school leaving age to 15 meant that students with regular 
educational careers had to attend at least one year in ‘formal education’—and not in 
vocational and training programmes. They could choose ‘non-school’ programmes only after 
one year in ‘school’ programmes. Thus, the reform attempted first to shrink the number of 
‘early leavers from formal education’ and, only secondarily, the ‘early leavers from education 
and training’ (De Witte et al. 2013b and Nicaise et al. 2013).  

Unfortunately, there are some drawbacks that could have limited the effect of the Berlinguer 
reform. First, the general belief that the lower secondary school exam was conclusive of the 
compulsory cycle of education did not change. In fact, youths who had experienced retention 
were not obliged to attend at least one year in upper secondary school, but only had to 
remain an additional year in lower secondary school, until age 15. Furthermore, the 
education curricula of the first year of upper secondary school were not officially modified 
and instead remained identical to the teaching programmes implemented before the new 
policy was introduced. Finally, the policy was not accompanied by effective checks on youths 
of age 15. The national student registry (anagrafi degli studenti)5 had no information about all 
youths aged 15. This meant that it was impossible to track down the non-compliers, because 

                                                           

2 In 1999, students in the vocational track could decide to stop after 3 years (after a qualification 
exam).  
3 Before 2003, vocational and training programmes were not homogeneous across Italy; each region 
decided on the supply of programmes and how many years each course lasted. Some programmes 
had a duration of only 2 years. 
4 By the Berlinguer reform, we mean the policy that extended compulsory education (Law No. 9/1999), 
even if other policies were implemented during the tenure of Berlinguer as Minister of Education. 
5 The ‘anagrafi degli studenti’ are archives designed to collect information about all students in the 
country. 
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no authority could actually ascertain whether a person who should had continued schooling 
did not do so.6  

 

3. Previous studies and research questions 

 

To the best of our knowledge, only two studies have attempted to evaluate the effects of the 
Berlinguer reform. The first is a paper by Brilli and Tonello (2015) that uses the reform as an 
instrument for upper secondary school enrolment in order to estimate the causal effect of 
education on adolescent crime rates. They detect an increase of 7.6 percentage points of the 
overall enrolment ratio of 14-16 year-olds after the policy, and the coefficient of the first stage 
of the 2SLS model indicates the increase of enrolment is positive and significant. The second 
is a study by Schizzerotto et al. (2017), in which the authors uses macro data and apply 
interrupted time series and shows a positive effect of the Berlinguer reform on high school 
participation (+6.7 percentage points). 

This paper aims to build on these studies, deeply investigating the short- and long-run effects 
of the Berlinguer reform. More precisely, the short-run effect is analysed by examining school 
attendance (i.e., early school-leaving), while the long-run influence is studied by considering 
graduation rates. From a theoretical perspective, when mass schooling is consolidated, 
compulsory education interventions should act on specific sub-populations, namely, ‘weaker 
youths’ who would have left education otherwise. Such individuals are more likely to be low-
performing students and come from disadvantaged socio-economic backgrounds 
(Oreopoulos 2007, 2009; Brunello et al 2009). Therefore, the obligation to stay in school 
longer should diminish their attainment gap with respect to students from more advantaged 
socio-economic backgrounds. Other research streams, however, interpret the increase in the 
age of compulsory education as a clever way to maintain educational inequalities since the 
upper class will gain further qualifications and/or use other channels in presence of inflated 
education credentials (Collins 1979; Walters 2000). From yet another perspective, 
compulsory education policies were implemented for bureaucratic reasons: public authorities 
implemented the laws when there were growing enrolments at school, simply to codify 
already existent behaviours. This means that the reforms were not intended to change a 
particular state of affairs, but merely follow the spontaneous trend of school participation 
(Shavit and Westerbeek 1997).  

Given this discussion, we can formulate at least three broad research questions. The first 
one is:  

Did youths stay in school for a longer time due to the reform, in particular at age 
16 and 17?  

The focus is on the short-term effects of the policy, i.e., whether it convinced youths to stay in 
school up to age 16 and 17, immediately after the end of the new minimum school leaving 
age (15), beyond the grade attended. Unfortunately, we can only examine the early school-
leavers from the ‘formal education’ track, i.e., upper secondary school, because the data on 
vocational and training programmes and apprenticeships are lacking for the years when the 
policy was enacted.7 Thus, we cannot know whether 16-17-year-olds left school but 

                                                           

6 Several pieces of this information come from an interview with Giuseppe Bagni—an upper secondary 
school teacher and president of the CIDI teacher association (Centro di Iniziativa Democratica degli 
Insegnanti)—in June 2014. We thank Mr. Bagni for his willingness to be interviewed and mentioned in 
this paper.  
7 Data on vocational and training programs and apprenticeship are available until 1999 and after 2004. 
They are completely missing in 2000, 2001, and 2002 Italian LFS, and variables collected in 2003 are 
not comparable with other surveys. Thus, it is impossible to compare attendance at vocational and 
training courses before and after the 1999 policy implementation (as after the policy and before the 
abrogation in 2003, we have no information).  
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remained in the broader education and training system and earned vocational qualifications. 
We can only evaluate the influence of the extension of compulsory schooling up to 15 without 
saying anything about the effects of the requirement to stay in the education and training 
system until attaining a post-lower secondary qualification or until age 18. In addition, we 
cannot separately examine youths who experienced retention—and could thus satisfy the 
requirement by doing one additional year in a lower secondary school—from youths who 
started upper secondary school due to the policy. Moreover, as the law was abrogated after 
four years by the Moratti reform,8 only youths born in four birth cohorts, from 1985 to 1988, 
were affected by the extension of compulsory schooling.  

The second research questions concerns the possible long-term effects of the reform:  

Did the upper secondary graduation rates increase due to the reform?  

This question examines whether the policy was effective in inducing youths to complete 
upper secondary school, instead of only attending one or more years of school after reaching 
the mandatory age. In fact, this was one of the main aims of the policy. The reform extended 
compulsory schooling in the hope that a larger share of youths would complete upper 
secondary school instead of simply attending an additional year. 

Another problem in the Italian education system is the presence of a high degree of social 
inequality. Students from disadvantaged socio-economic backgrounds tend to perform worse 
in school and attain lower educational levels (Pisati 2002; Contini and Scagni 2013). In fact, 
family background is one of the strongest predictors of early school-leaving in upper 
secondary education in Italy (Schizzerotto 1997; Checchi 2010; Fiorio and Leonardi 2010; 
Ballarino et al. 2011), due to the relevant role played by economic and cultural resources in 
shaping drop-out risk (O’Higgins et al. 2007; Mocetti 2012). Therefore, the third research 
question is: 

Was the reform able to reduce social inequalities in the attendance and in the 
graduation rates?  

Following Bukodi and Goldthorpe (2013), in our analyses we consider both parental 
education and parental social class. The former is more related to parents’ cultural and 
educational resources, for instance, parents’ capacity to participate in their children’s 
educational careers by helping with school homework and providing informed guidance 
through the education system. The latter is mainly related to the family’s economic resources 
and financial constraints. 

 

4. Data, variables and empirical strategy 

 

The data used for the analyses come from the Italian Labour Force Survey (LFS) 1993-2010, 
which collects information quarterly by interviewing a sample of nearly 77,000 households, 
representing 175,000 individuals living in Italy. As stressed in the previous section, we 
evaluate the effect of the reform on two outcomes: school attendance and upper secondary 
school graduation. Both are measured at the individual and aggregate level.9  

                                                           

8 Law No. 53/2003 and Ministry Decree No. 76/2005. 
9 The analyses were performed in the Adele Laboratory Istat (Laboratorio per l’Analisi dei Dati 
ELEmentari) in compliance with legislation concerning the confidentiality of personal data. The ADELE 
Laboratory is a Research data centre (Rdc), a “secure” site accessible by researchers to conduct their 
own statistical analyses on microdata (http://www.istat.it/en/information/researchers/analysis-of-
individual-data). We used the Adele lab because Istat does not release the birth cohort year by year, 
but only in 5-year classes. Results and opinions presented in this chapter are our responsibility and 
are not official statistics. 
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For school attendance at the individual level, we examine whether a student was attending 
school at age 16 and 17.10 At the aggregate level, it becomes the percentage of 16- and 17-
year-olds in school. This value is calculated for each birth cohort officially affected by the 
policy—1985, 1986, 1987 and 1988—and for each previous birth cohort available. After 
selecting the corresponding survey and birth cohorts, we calculated the ratio of 16- to 17-
year-olds who were attending school to all 16- to 17-year-olds. Thus, the measurement was 
made regardless of the students’ particular grade. In fact, the reforms stated that compulsory 
schooling was accomplished once a pupil aged 15 had completed at least 9 years of 
schooling—regardless of the grade she/he passed—or the second year of upper secondary 
school (in regular careers, this means 10 years of schooling).  

For the upper secondary school graduation, we examine whether a person earned a diploma 
at the individual level, and the graduation rate of the different birth cohorts (or presumed birth 
cohorts) at the aggregate level. The latter is calculated for each birth cohort officially affected 
by the policy—1985, 1986, 1987 and 1988—and for each previous birth cohort available. 
After selecting the corresponding survey and birth cohorts, we calculated the ratio of who 
earned a diploma versus all people who earned a lower secondary qualification. The 
calculation is made at age 2311 to take into account students with irregular careers, who may 
graduate up to 4 years later.  

The other variables used in the analyses are: birth cohort; geographical area; sex; month of 
birth; mother’s and father’s level of education (classified as up to primary school, lower 
secondary school, upper secondary school, tertiary education); and mother’s and father’s 
occupational level (unskilled, blue collar, white collar, high skilled). Unfortunately, it is not 
possible to get information on school tracks, previous school career and nationality. As far as 
we know, however, Labour Force Surveys are the only data available with sufficient 
observations to allow analyses of early school-leavers by birth cohort. These data, even with 
the abovementioned limitations, give us the chance to evaluate a reform that has been 
almost entirely unexplored and to study a phenomenon—early school-leaving—that is also 
largely unexplored, at least in Italy. 

 

4.1. Empirical strategy 

The effect of the Berlinguer reform is evaluated using a counterfactual approach (Morgan 
and Winship 2007). This reform was implemented nationwide simultaneously; thus we can 
exploit only the time discontinuities relying on a before-after approach. The before-after 
approach is valid according to stringent assumptions about the absence of pre-treatment 
trends in the outcomes of interest. Therefore, we apply two distinct analytical strategies 
based on different definitions of the control group in order to supply robust estimates.  

The first strategy is based on counterfactual time series. We exploit the observations prior to 
the 1999 policy to predict the share of 16- to 17-year-olds in school and the graduation rates 
that should have been observed if the policy had not been implemented. The differences 
between predicted and observed values supply a reasonable estimate of the impact of the 
Berlinguer reform.12 For these estimates, we rely on aggregated data at the level of 
geographical area of residence, in order to have observations.13 After assessing the forecast 
strength, we collapse the predictions at national and year level and predict values in the 4 

                                                           

10 We define the early school-leaving as the time spent in school, that is, the number of years in 
education. Hence, early school-leavers are students who left school after a certain number of years of 
education (e.g., 10) or at a certain age (e.g., 16). 
11 More precisely, we consider data referring to years in which individuals turn 23. 
12 This strategy was used by Schizzerotto and Vergolini (2015) to estimate the effects of the Bologna 
process on university enrolment in Italy. 
13 Thus, for 16-year-olds’ attendance at school who were born in 1985, we have 4 values: North-West, 
North-East, Centre, South and Islands. 
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years after the policy. To address the autocorrelation problem, we apply the Prais-Winsten 
regression (Woolridge 2009). More precisely, we apply the following model: 

 

The second strategy works as a robustness check for the counterfactual time series and is 
based on the so-called interrupted time series (Its) implemented through segmented 
regressions. The rationale of this method is to measure the impact of the intervention as a 
subsequent deviation of the outcomes of interest from the past pattern (Ramsay et al. 2003; 
Linden 2015). In this way, it is possible to take into account possible time trends using 
individual data. If the treatment had an impact, the trend of the outcome will have a different 
level or slope from those before the treatment (Shadish et al. 2002; Bloom 2003). The 
assumption is that the trend involving the outcome of interest would remain unchanged in the 
absence of the policy (Penfold and Zhang 2013). In this way, the counterfactual is 
represented by the level and the slope of the outcomes’ trends. The time series are divided 
into two segments: the first part comprises the outcomes before the policy, and the second 
part comprises the outcomes after the policy; then, the level (d) and slope (ta) in the post-
intervention period are statistically compared to the ones in the pre-intervention period.  

Segmented regressions are performed by means of logistic regressions and we examine 
possible changes in the outcomes’ probability. Each individual is assigned to the pre-policy 
or post-policy period due to her/his birth cohort going back in the birth cohort as much as 
possible with available data. The formula applied is: 

 

in which Y is the outcome of interest (attendance at age 16 or 17 or graduation); D is the 
reform indicator (1 for the treated and 0 for the controls); Ti

A is the time passed after 
intervention;14 T is a continuous variable indicating the cohorts of birth from the start of the 
observation period (T=1 for the first cohort observed, T=2 for the second cohort observed 
and so on); X is a group of covariates that may affect early school-leaving and are added in 
the second step of the model; and � is the error term (Wagner et al. 2002; Zhang et al. 2009; 
Penfold and Zhang 2013). 

In this model, the intercept estimates the baseline level of the outcome; T estimates the 
baseline slope, i.e., the change in the outcome that occurs with each year before the 
intervention; D estimates the change in level immediately after the intervention; and Ti

A 
estimates the change in the slope after the intervention. The tables report the odds ratios in 
order to supply a more immediate and intuitive interpretation.  

 

5. Results 

 

This section is divided into two parts. In the first part, we present the main effects of the 
reform on the attendance and graduation rates. The second part is devoted to the analysis of 
the heterogeneous effects. We also wish to ascertain if the reform had different effects on 
students from different socio-economic backgrounds.  

 

5.1. Main effects of the reform 

Table 1 reports the estimates of the Prais-Winsten regression for the pre-reform period. It is 
notable that there is an enormous effect of the outcomes at t-1. This means that the school 

                                                           

14 It is a continuous variable that counts how many years after the implementation a person was 
affected by the intervention. It is equal to 0 for people not affected by the reform, to 1 for people born 
in 1985 (the first year of implementation), to 2 for people born in 1986, and so on. 
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behaviour of students (and families) in a given year is strongly influenced by the behaviour of 
students (and families) in the previous years. Moreover, the models produce accurate 
estimates before 1999, certified by the fact that the R2 values for all the models are always 
higher than 0.98. We can also infer the goodness of our predictions by looking the difference 
between observed and predicted observations that are on average very small (Figure 1 and 
Table A1). Therefore, we can be confident about these models’ abilities to produce sound 
counterfactual estimates of our outcomes. Figure 1 shows intuitively the observed and 
predicted values of our outcomes, and Table A1 in the appendix illustrates the precise 
numerical differences. The effect of the reform is retrieved comparing the observed values 
with the counterfactual ones after 1999.  

 

Table 1 – Prais-Winsten regression of attendance and graduation rates before the 1999 

reform. 

 Attendance  

Graduation 
 16-year-olds 17-year-olds  

 Coeff. S.E. Coeff. S.E.  Coeff. S.E. 

Outcome at t-1 0.74*** 0.11 0.94*** 0.05 0.92*** 0.05 

         
Geographical area of residence         

North-west Ref. –  Ref. –  Ref. – 

North-east 0.17 1.06 0.20 0.70  -0.16 0.70 

Central 1.21 1.17 -0.34 0.77  -0.35 0.71 

South and Islands -1.52 1.03 -0.55 0.70  -1.32* 0.76 

         
Constant 23.09** 8.30 6.75* 3.77  7.84** 3.43 

         
Observations 28  32   52  

R2 0.99  0.99   0.98  

Durbin-Watson (original) 2.20  2.78   2.39  

Durbin-Watson (transformed) 1.99  2.21   1.77  

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. 

Source: Own calculations on Labour Force Survey data. 

 

The extension of compulsory schooling up to age 15 affected 16-year-olds at least in the first 
three years: a larger share was in school after 1999 with respect to what would have been 
expected in the absence of the policy. In particular, the percentage of 16-year-olds in school 
is almost 5 points higher than its counterfactual value for youths born in 1985, 1986 and 
1987 (4.78, 4.95 and 4.97 percentage points, respectively), while the gap diminishes, but 
remains positive, in the 1988 cohort (2.45 percentage points). The increase started one year 
before, however: +5.13 p.p. for youths born in 1984. This could be an anticipatory effect: 16-
year-olds born in 1984 attended school for a longer time because of the announcement of 
the policy. They may have decided to attend school for at least two reasons. First, they (and 
their families) may have known about the policy from media, teachers or from younger 
students. They may have been worried about being the last cohort not to have started upper 
secondary education, which could have consequences in terms of social status or the labour 
market: employers could choose youths from younger cohorts because even if they left 
school early, they attended at least one year of a vocational school. Second, they may have 
just ‘followed the flow’ of information. If attention is given to upper secondary schooling, it 
should be important and it could be rational to continue studies. Moving on to seventeen-
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year-olds, their school attendance did not significantly increase due to the policy (Figure 1 
and Table A1). In fact, observed and counterfactual values present very small differences 
that are comparable to differences detected before the policy enactment.  

 

Figure 1 – Trends over time of observed and predicted attendance and graduation rate 

(Prais-Winsten, weighted percentages).  

 
Source: Own calculations on Labour Force Survey data. 

Note: The vertical line distinguishes the cohorts affected and not-affected by the policy. 

 

From the comparison between observed and predicted values of graduation rates (Figure 1 
and Table A1), a null effect of the reform emerges. In fact, also in this case, the distance 
between observed and counterfactual trends is substantially negligible. Thus, from these 
results, it seem that the initial advantage in school attendance detected after the reform for 
16-year-olds gradually diminished for 17-year-olds and completely disappeared in terms of 
graduation rates.  

As a robustness check, we run segmented regression analyses on individual level data with 
two different specifications: with (models b) and without (models a) a set of control variables 
(Table 2). It emerges that after the reform, the probability of attending school at age 16 and 
17, expressed by the variable ‘intervention’, increased. The higher propensity to attend 
school after the policy at age 17 contrasts with the null effect found with the counterfactual 
time series analyses. This discrepancy can be explained by focusing attention on the 
variable ‘time after intervention’ that indicates the change in slope after the implementation of 
the reform. We notice that for 16-year-olds, the effect is null (the odds ratio is practically one 
on both the specifications), while for the 17-year-olds, it is negative and statistically 
significant, indicating a flatter trend in the propensity to be in school after the increase of 
compulsory schooling.  



Table 2 – Segmented regression of the attendance and graduation probabilities before and after the 1999 reform, odds ratios.  

 Attendance 
Graduation 

 16-year-olds 17-year-olds 17-year-olds (without ta) 

 (a) (b) (a) (b) (a) (b) (a) (b) 

 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

Intervention (d) 1.38** 0.17 1.38** 0.17 1.33** 0.14 1.42*** 0.16 1.02 0.07 1.09 0.07 0.84* 0.08 0.80** 0.09 

Time after int. (ta) 0.98 0.05 1.00 0.05 0.89** 0.04 0.88** 0.04     1.03 0.04 1.05 0.04 

Time (t) 1.11*** 0.01 1.08*** 0.01 1.14*** 0.01 1.10*** 0.01 1.13*** 0.01 1.09*** 0.01 1.07*** 0.00 1.03*** 0.00 

                 
Sex                 

Female   1.16*** 0.05   1.34*** 0.05   1.34*** 0.05   1.94*** 0.06 

                 
Area of residence                 

North-East   1.18** 0.08   1.08 0.06   1.08 0.06   1.18*** 0.06 

Central   1.35*** 0.09   1.37*** 0.08   1.37*** 0.08   1.07 0.05 

South and Islands   1.07 0.06   1.17*** 0.06   1.17*** 0.05   0.87*** 0.03 

                 
Parental 
education 

                

Lower secondary   2.07*** 0.10   2.05*** 0.09   2.05*** 0.09   1.78*** 0.06 

Upper secondary   3.71*** 0.24   4.60*** 0.27   4.59*** 0.27   4.71*** 0.23 

Tertiary   5.12*** 0.60   8.21*** 0.91   8.22*** 0.91   11.79*** 1.36 

                 
Parental 
occupation 

                

Blue collar   1.23*** 0.06   1.22*** 0.05   1.22*** 0.05   1.02 0.04 

White collar   1.65*** 0.10   1.77*** 0.09   1.77*** 0.09   1.45*** 0.06 

High skilled   2.08*** 0.16   2.13*** 0.14   2.12*** 0.14   2.18*** 0.12 

                 
Observations 25864  25864  28262  28262  28262  28262  37408  37408  

Pseudo-R2 0.031  0.105  0.034  0.134  0.033  0.133  0.016  0.148  

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. The reference categories are: Male; North-West; Primary; Low skilled. 

Source: Own calculations on Labour Force Survey data. 

 



Thus, it could be possible that the effect of the policy is relevant only after controlling for the 
slowdown of the slope, while it would disappears if we consider it globally (i.e., without 
distinguishing between level and slope as in the counterfactual time series). To check this 
intuition, we estimate the model removing the variable ‘time after intervention’. As expected, 
the bump almost disappears and becomes not statistically significant.15  

Table 2 shows the results of the segmented regression analyses for the graduation rate. 
After the Berlinguer reform, the probability of earning a degree not only did not increase, but 
even diminished. As we have seen in the counterfactual time series analysis (Figure 1), 
graduation rates were slightly higher (almost similar) in the 1985 and 1988 cohorts, but 
decreased in the 1986 and 1987 cohorts. It is likely that the lower probability observed after 
the reform is due to the lower graduation rates of these two cohorts. 

 

5.2. Heterogeneous effects 

We performed counterfactual time series analyses16 stratified according to parental 
education and parental social class17 to test whether the Berlinguer reform was able to 
reduce social inequalities.  

As in the previous analyses, the reform shows a higher impact on 16-year-olds in school, and 
the effect is particularly noteworthy for students with a disadvantaged family background. 
School participation grows up to 8.99 percentage points for youths with less-educated 
parents and up to 11.96 percentage points for students with parents in a low occupational 
class (Figure 2, Table A2). Students from advantaged social strata also attend school to a 
greater degree, but with less pronounced differences (especially in upper-class families). The 
big gain for youths with disadvantaged family backgrounds decreases for 17-year-olds. If 
they have parents with low education and from a low occupational class, they stay in school 
slightly longer after the compulsory schooling extension (maximum 5 percentage points) in 
the 1985 and 1986 cohorts (Figure 2, Table A2). In the third and fourth cohort after 
implementation, however, the difference between observed and counterfactual rates 
disappears even for youths from disadvantaged socio-economic backgrounds. The results 
also show that 17-year-olds with more advantaged family backgrounds do not change their 
behaviour due to compulsory schooling extension. 

Stratifying by family background does not change the impression that the 1999 compulsory 
schooling extension was not able to influence the probability of attaining a diploma. From 
Figure 3, it is clear that individuals with less-educated parents and/or with parents from lower 
social classes have significantly lower graduation rates than those from affluent families. This 
state of affairs does not change after the policy implementation: graduation rates do not 
increase with respect to what would have occurred without the reform for youths from 
disadvantaged socio-economic backgrounds (Figure 3 and Table A3). The distance between 
actual and counterfactual values increases in the last cohorts (1987 and 1988), but does so 
regardless of social origins. Unfortunately—due to the policy’s abrogation in 2003—we 
cannot tell whether the gap between actual and counterfactual rates would have increased 
many years after the implementation, i.e., whether the policy would have had a ‘long-term’ 
impact. 

                                                           

15 We also estimate the regressions without ‘time after intervention’ on 16-year-olds, and as expected, 
in that case, almost nothing changed (d=1.32 and d=1.38, respectively, for a and b models, both 
significant p<0.01). 
16 Given the equivalence of the results between the two analytical strategies, in this sub-section, we 
rely only on the counterfactual time series. 
17 We code parental education and class in two categories. We consider parents with at most a lower 
secondary qualification as low educational level (and with a diploma or more as high educational 
level), and unskilled and blue-collar parents as low occupational class (and white-collar and high-
skilled parents as high occupational class).    
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Figure 2 – Trends over time of observed and predicted attendance rates for 16- and 17-year-
olds according to parental education and parental social class (Prais-Winsten, weighted 
percentages). 

 
Source: Own calculations on Labour Force Survey data. 

Note: The vertical line distinguishes the cohorts affected and not-affected by the policy. 
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Figure 3 – Trends over time of observed and predicted graduation rates according to 
parental education and parental social class (Prais-Winsten, weighted percentages). 

 
Source: Own calculations on Labour Force Survey data. 

Note: The vertical line distinguishes the cohorts affected and not-affected by the policy.  
 

 

6. Conclusion 

 

Despite the limits of available data, the results emerging from the two different analytical 
strategies are quite clear. The Berlinguer reform was able to increase youths’ total amount of 
years of schooling, confirming the results of a recent study (Schizzerotto et al. 2017). In fact, 
a greater share of 16-year-olds attended school when they were no longer obliged to, with an 
overall gain of approximately 4 percentage points. If the policy had led all 16-year-olds to 
attend school, the gain would have been 17 points. This means that school participation grew 
after the reform by approximately a quarter of its maximum effect. Moreover, the 
consequences of compulsory schooling expansion were more marked for students from less 
advantaged socio-economic backgrounds.  

This is the only undeniable influence of the 1999 policy. The significant influence among 16-
year-olds diminished for 17-year-olds. Seventeen-year-olds had a higher probability of 
attending school, but this bump was visible only immediately after the policy, while it 
disappeared when summed with the trend in all the four years after the intervention. Indeed, 
this trend became significantly flatter with respect to the continuous increase in school 
attendance that was ongoing before the policy implementation. Unfortunately, we do not 
have information on the vocational and training system, and it is possible that the 1999 
reform led some students to shift to vocational and training programmes and earn a 
qualification (if not a diploma) they would have not attained otherwise. If a growing interest in 
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vocational and training programme started with the 1999 policy, the reform could have been 
successful in reducing the number early school leavers from education and training. This 
hypothesis cannot be tested with available data and it should be investigated in future 
research.  

 Another possible explanation is that youths who were potentially more affected by the reform 
experienced retention to a greater degree than those less affected by the policy. Therefore, 
the former attended one additional year of schooling in lower secondary school, and perhaps 
completed it, thus attaining a qualification they otherwise would not have earned. This may 
partially explain the decrease of the effect on 17 year-olds. After lower secondary 
education—with one year of retention at age 15 and two years at age 16—they simply 
dropped out or went directly to vocational and training programmes.  

The reform left no traces on upper secondary graduation rates. The increase of diploma-
earners would have occurred without the reform, as seen through counterfactual time series 
and segmented regression analyses. The probability of attaining a diploma did not change 
even for individuals from disadvantaged backgrounds. Thus, neither the educational 
attainment nor educational inequalities were significantly altered. 

The effectiveness of the reform may have been compromised by at least four factors. First is 
the lack of information on 15-year-olds and the lack of consequent checks on compliers. 
Second is the absence of or minor changes to the educational curricula in the first years of 
upper secondary school after the reform. Third is implementing the obligation to attend one 
additional year of school without compelling attendance of at least the first year of upper 
secondary schooling. Fourth is the general perception that the compulsory cycle of education 
actually finished with the completion of lower secondary school, even if the law stated 
differently.  

The interventions may have been more effective if they were suited to students who are 
actually at-risk of leaving school before earning a diploma. For example, the promotion of a 
package of prevention policies would potentially address early school-leaving in a better and 
more effective way (Mackey and Duncan 2013; Agostino and Reese 2010). Students at risk 
of dropping out need specific interventions, such as personalized guidance, counselling at 
school, a diversified educational offer and the chance to personalize a school path to suit 
their learning teaching needs (OECD 2000; Rossi-Doria 2009; Bifulco et al. 2011).  
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Appendix 

Table A1 – Differences between observed and predicted attendance and graduation rates 
(Prais-Winsten, weighted percentage).  

 
Attendance 

Graduation 
16-year-olds 17-year-olds 

Year Observed Predicted Difference Observed Predicted Difference Observed Predicted Difference 

1972       62.07 60.89 1.19 
1973       63.07 64.05 -0.98 
1974       63.96 64.96 -0.99 
1975       65.35 65.66 -0.31 
1976       69.26 66.90 2.35 
1977    69.21 68.58 0.64 69.40 70.81 -1.40 
1978 75.99 76.24 -0.25 71.68 71.67 0.01 70.76 70.75 0.01 
1979 77.85 78.50 -0.65 74.25 74.12 0.13 73.38 71.85 1.52 
1980 80.45 79.86 0.59 75.81 76.50 -0.68 72.41 74.34 -1.93 
1981 82.27 81.76 0.52 76.96 77.95 -0.99 73.34 73.54 -0.20 
1982 81.15 83.17 -2.02 77.97 79.13 -1.16 74.13 74.52 -0.39 
1983 81.06 82.29 -1.22 83.33 80.00 3.33 75.29 74.62 0.67 
1984 87.38 82.25 5.13 83.31 85.01 -1.69 77.78 76.07 1.71 

1985 87.96 83.18 4.78 86.04 86.65 -0.61 78.52 77.05 1.47 
1986 91.61 86.66 4.95 87.76 86.66 1.09 76.18 79.45 -3.26 
1987 91.76 86.79 4.97 88.58 89.14 -0.56 78.93 79.75 -0.81 
1988 91.24 88.79 2.45 87.39 90.64 -3.26 80.27 77.80 2.47 

Source: Own calculations on Labour Force Survey data. 
Note: The dotted line distinguishes the cohorts affected and non-affected by the policy.  

 

Table A2 – Differences between observed and predicted attendance rates for 16- and 17-
year-olds according to parental education and parental social class (Prais-Winsten, weighted 
percentage).  

16-year-olds 

Year 
Low educated parents High educated parents Low parental occupation High parental occupation 

Obs. Pre. Diff. Obs. Pre. Diff. Obs. Pre. Diff. Obs. Pre. Diff. 

1978 70.27 70.37 -0.10 88.98 90.25 -1.27 70.69 70.91 -0.22 85.15 85.75 -0.60 
1979 71.53 72.97 -1.44 89.68 90.73 -1.05  72.37 73.87 -1.50 86.68 87.31 -0.63 
1980 74.59 73.70 0.89 91.15 90.86 0.29  76.19 74.63 1.56 88.55 88.32 0.23 
1981 75.61 75.74 -0.13 92.27 91.26 1.01  76.84 76.48 0.36 90.04 89.60 0.44 
1982 73.79 76.47 -2.68 91.26 91.38 -0.12  74.24 76.63 -2.39 89.19 90.55 -1.36 
1983 74.89 75.27 -0.38 89.29 91.20 -1.91  73.13 75.47 -2.34 89.51 89.94 -0.43 
1984 81.40 76.24 5.16 95.13 90.86 4.27  82.83 75.05 7.78 93.64 90.25 3.39 

1985 83.27 77.16 6.11 94.68 91.14 3.54  83.31 75.85 7.46 94.40 90.69 3.71 
1986 88.09 80.10 7.99 95.78 91.39 4.39  89.85 77.98 11.87 94.75 92.37 2.38 
1987 89.71 80.72 8.99 95.74 91.39 4.35  89.86 77.90 11.96 95.20 92.71 2.49 
1988 85.27 83.47 1.80 96.32 91.42 4.90  88.77 79.46 9.31 94.90 92.80 2.10 

     
17-year-olds 

Year 
Low educated parents High educated parents Low parental occupation High parental occupation 

Obs. Pre. Diff. Obs. Pre. Diff. Obs. Pre. Diff. Obs. Pre. Diff. 

1977 61.14 61.52 -0.38 87.62 87.09 0.53 58.85 60.80 -1.95 82.05 81.87 0.18 
1978 64.11 64.09 0.02 87.93 89.15 -1.22 64.97 63.09 1.88 83.18 83.68 -0.50 
1979 65.86 66.61 -0.75 90.67 89.78 0.89  68.09 68.10 -0.01 84.37 84.88 -0.51 
1980 68.57 68.45 0.12 89.61 91.65 -2.04  68.78 70.91 -2.13 85.09 85.99 -0.90 
1981 68.83 70.70 -1.87 90.33 90.96 -0.63  71.41 71.33 0.08 87.85 86.53 1.32 
1982 71.63 70.82 0.81 89.24 91.49 -2.25  72.41 73.01 -0.60 88.17 89.32 -1.15 
1983 75.47 73.13 2.34 94.49 90.52 3.97  76.04 74.05 1.99 91.98 89.56 2.42 
1984 75.69 76.77 -1.08 95.14 94.45 0.69  77.43 77.06 0.37 92.10 93.13 -1.03 

1985 80.50 77.77 2.73 94.72 94.40 0.32  81.88 78.08 3.80 93.90 94.22 -0.32 
1986 83.44 77.97 5.47 95.61 94.76 0.85  84.36 79.34 5.02 94.56 94.36 0.20 
1987 80.99 81.79 -0.80 96.27 94.52 1.75  81.37 82.31 -0.94 95.01 95.87 -0.86 
1988 77.20 83.66 -6.46 96.40 95.05 1.35  81.39 84.06 -2.67 94.72 96.59 -1.87 

Source: Own calculations on Labour Force Survey data. 
Note: The dotted line distinguishes the cohorts affected and non-affected by the policy.  
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Table A3 – Differences between observed and predicted graduation rates according to 
parental education and parental social class (Prais-Winsten, weighted percentage).  

Year 
Low educated parents High educated parents Low parental occupation High parental occupation 

Obs. Pre. Diff. Obs. Pre. Diff. Obs. Pre. Diff. Obs. Pre. Diff. 

1972 54.90 54.34 0.56 89.70 89.75 -0.05 55.19 54.00 1.19 80.51 79.00 1.51 
1973 55.75 56.91 -1.16 87.91 89.51 -1.60 54.43 56.96 -2.53 78.50 82.09 -3.59 
1974 56.08 57.65 -1.57 88.27 89.99 -1.72 53.09 56.51 -3.42 81.07 80.67 0.40 
1975 57.15 57.74 -0.59 88.28 89.89 -1.61 55.80 54.80 1.00 82.39 82.59 -0.20 
1976 60.83 58.62 2.21 89.16 89.92 -0.76 55.12 57.54 -2.42 84.75 83.54 1.21 
1977 60.94 61.85 -0.91 88.53 89.75 -1.22 60.94 56.98 3.96 83.36 85.25 -1.89 
1978 62.74 61.97 0.77 88.97 89.85 -0.88 63.21 61.62 1.59 84.76 84.42 0.34 
1979 64.15 63.28 0.87 92.29 89.75 2.54  63.38 63.86 -0.48 86.54 85.32 1.22 
1980 64.06 64.49 -0.43 90.71 88.95 1.76  61.29 63.87 -2.58 85.97 86.26 -0.29 
1981 59.11 64.71 -5.60 92.17 89.36 2.81  61.11 62.37 -1.26 86.39 86.14 0.25 
1982 66.00 60.55 5.45 87.27 88.85 -1.58  62.50 62.00 0.50 86.51 86.53 -0.02 
1983 64.17 65.61 -1.44 90.91 90.27 0.64  65.11 62.84 2.27 87.89 86.42 1.47 
1984 67.81 64.62 3.19 90.43 89.26 1.17  70.64 65.36 5.28 87.48 87.50 -0.02 

1985 64.12 65.22 -1.10 92.19 89.73 2.46  66.81 65.45 1.36 88.56 87.24 1.32 
1986 67.09 67.53 -0.44 87.75 89.66 -1.91  67.95 69.00 -1.05 87.53 87.04 0.49 
1987 65.81 64.33 1.48 92.90 89.74 3.16  69.94 66.56 3.38 90.14 87.69 2.45 
1988 69.75 66.87 2.88 92.61 89.39 3.22  71.68 67.55 4.13 91.74 87.05 4.69 

Source: Own calculations on Labour Force Survey data. 
Note: The dotted line distinguishes the cohorts affected and non-affected by the policy. 

 

 

 


