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Abstract

Italy's secondary school system faced budget cuts, which

limit availability of new permanent job slots for teachers.

The allocation of these slots favours teachers with more

seniority such that the age distribution of teachers across

schools reflects older teachers' preferences for being

close to urban centres. Using schools' distance from

main urban centres and population size in the school's

vicinity to instrument for non-random exposure of

schools to older teachers, we show older teachers are

detrimental to pupil attainment. The effect is large: a

6-year increase in the age of teachers leads to a one stan-

dard deviation reduction in the graduation mark.

J E L C LA S S I F I CA T I ON

J41, J44, J45, J48, J62, M51, M55

1 | INTRODUCTION

Italy's education system has faced funding constraints for many years,1 which limit the avail-
ability of new permanent job slots for teachers. Budget constraints mean schools tend to fill
teacher vacancies using 1-year fixed-term contracts. These are usually offered to new teachers,
but these teachers cannot graduate from fixed-term contracts into a permanent position: the
only way to obtain a permanent position is to be successful in national examinations. When
permanent posts do arise they are allocated mostly on seniority while merit only plays a small
role. Thus, the age distribution of teachers in schools reflects older teachers' preferences for the
amenity of different types of school. Since wages are set nationally,2 this amenity value is
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captured along non-pecuniary dimensions of the job, such as the quality of pupils (and thus
teacher workload) and the amenity value of a school based on its location.

In this article, we consider whether the system of filling permanent teacher vacancies based
on older workers' preferences affects the quality of education pupils receive, as indicated by
school-level pupil attainment. The issue is motivated by the concern that older teachers may be
less productive than those from younger cohorts, either because their skills deplete with time
due to a lack of on-the-job training; or they lack the skills-set of their younger counterparts who
benefit from recent innovations in teacher training; or because they lack the motivation to
strive for teaching excellence (something younger teachers must do to secure permanent
posts).3

We do not observe potential mechanisms. However, we exploit newly collected data on sec-
ondary schools in Italy which contains the age and seniority profile of teachers in each school,
together with other school and teacher attributes, pupil examination performance and pupil
entrance exam scores, from which we can construct school-level value added metrics. We con-
fine our analysis to schools based in Tuscany but the educational system and the teachers' allo-
cation system is the same throughout Italy so our results may be applicable elsewhere in Italy.

We use the amenity value of schools based on their geographical distance from urban cen-
tres and population size in the vicinity of the school to identify the causal impact of non-
random exposure of pupils to older teachers. We provide evidence to show that the average
age of teachers in a school is an increasing function of the proximity of the school to an urban
centre and to the population in the school's vicinity. The intuition behind these instruments
is that as teachers age they switch to more urban schools due to the non-wage utility they
derive from such schools. Schools' distance from urban centres and population can reasonably
be excluded from estimates of pupil attainment because they can only affect attainment via
teacher sorting.

When treated as exogenous, teacher average age is not associated with school performance
in examinations. However, the instrumental variables estimates reveal a negative and statisti-
cally significant impact of older teachers on students' attainment, consistent with older
teachers having poorer pedagogical skills, lower motivation or poorer technical skills. We
suspect the OLS estimates reveal no effect because older teachers exercise their options to
select into schools that are better along dimensions we are unable to observe, imparting an
upward bias to the coefficient on the teacher age distribution in the school. The instrument
accounts for this non-random sorting, revealing the underlying negative association between
teacher age and school level pupil attainment. We suspect that this sorting of teachers based
on the amenity value of localities is common across teachers, rather than something affecting
a sub-population of the teaching population, suggesting our instrument is capturing an aver-
age treatment effect rather than a local average treatment effect based on a sub-population of
teachers. This age effect can be separated from seniority in the school, which is itself mildly
positively and statistically associated with school performance, as one might expect when
there are positive pupil returns to teachers' school specific human capital. At the same time,
greater use of fixed-term contract teachers is negatively correlated with pupil attainment at a
school.

The remainder of the article is structured as follows. Section 2 provides institutional back-
ground on the nature of the secondary education system in Italy and reviews the literature on
the importance of schools and teachers for pupil attainment in Italy. Section 3 describes our
data and presents our estimation strategy. Section 4 presents results. Section 5 concludes and
discusses the policy implications.
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2 | INSTITUTIONAL BACKGROUND AND LITERATURE

Since the 1990s the Italian public school system has been subject to substantial budget cuts,
as have other areas of public expenditure. Official data from ISTAT (the Italian national sta-
tistical office) shows that public spending in this sector fell from 5.4% of GDP in 1992 to
4.4% in 2000 and has continued to fall, reaching 3.8% in 2017. These data refer to the whole
system encompassing primary, secondary and tertiary education as well as vocational pro-
grams. Focusing exclusively on secondary education there has been a similar but less severe
decline: the spending on secondary schools has fallen from 2.13% of GDP in 1997 to 1.73%
in 2017.4

Since the largest expenditure in secondary education is teachers' salaries and pensions, it
is perhaps no surprise to find that the fall in secondary school expenditure has been accompa-
nied by a reduction in the total number of secondary school teachers (Figure 1). According to
ISTAT, there were 326,000 secondary school teachers in 1992. This had fallen to 300,000 in
2000 and reached an all-time low of 248,000 in 2013. After that year, the number started to
rise a little.

In same time-span there has also been a moderate reduction in the number of students:
according to ISTAT the number of pupils enrolled in upper secondary school was 2.89 million
in 1992 (the all-time high for Italy), falling to 2.57 million in 2000 before climbing back to 2.65
million in 2013. However, the fall in teacher numbers far outstrips the fall in pupil numbers, so
that the teacher resource per pupil has fallen (the student per teacher ratio increased from 8.8
in 1992 to 9.9 in 2013).

There has also been a shift in the composition of teacher contracts, with an increasing
proportion of teachers being employed on fixed-term contracts. Data on the number of
teachers with permanent contracts is only available for recent years, but the data from the
education ministry reports that the number of teachers on permanent contracts has fallen
from 231,000 in 2006 to 211,000 in 2011. This fall in the number of teachers was not
achieved with firing or lay-offs but rather with a severe slowdown in the replacement of
teachers reaching retirement. As a consequence, there has been a progressive ageing of
teachers (see below).

FIGURE 1 Total number of teachers in upper secondary public schools
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2.1 | Hiring and allocation of teachers

To understand how the Italian school system works it is important to describe the key features
of the procedure to hire and allocate teachers. Below we discuss how wages are determined,
how teachers are hired, and how positions are assigned.

Teachers' wages are fixed centrally. A national contract covers all teachers on permanent
contracts in the public sector. It determines the actual amount teachers earn based only on time
in the profession. Schools are unable to depart from these centrally-set rates, even where there
is an excess or shortage of labour at the aggregate or local level. Non-permanent teachers have
the same pay scale as permanent teachers but they do not benefit from any seniority.

To become a teacher with a permanent contract it is first necessary to pass a national exami-
nation: within each examination, a certain number of slots of eligibility are determined by the
government and are awarded to the applicants that score the best. These applicants become eligi-
ble to be hired as permanent teachers, but they are actually hired into permanent positions only
when schools have vacant positions. In the last 20 years, national governments have limited these
examinations so that the numbers of new teachers eligible for permanent contracts has fallen.
Thus, in practice, the opportunities to become a permanent teacher have been quite rare.

When a permanent position in a school becomes vacant (usually because someone retires or
moves elsewhere) other teachers can apply for it. Teachers eligible for permanent contracts
have priority in applying. In a given year, teachers must select a single province (that can be dif-
ferent from the one where they are currently working in) and they will then be able to apply
only to positions that open within that province. The position is then assigned on the basis of a
ranking (which is mostly based on seniority) made among all the applicants.5

Any positions that are left vacant by applicants eligible to be hired into permanent positions
are then offered to the rest of the applicants and are thus offered as fixed term contracts.

The appointment of teachers to fixed-term posts operates quite differently. To be eligible for
fixed term positions it is necessary to register with one (and only one) provincial school office.
These offices are in charge of the organization of all schools within each province.6 Anyone
with a tertiary degree can register. Only registered people can then apply for available fixed-
term teaching positions and registrations usually open once every 3 years. When registrations
close, an overall ranking is made among all registered individuals in a given province for a
given subject and the highest ranked candidates are able to choose from the available fixed-
term contract slots available.

These mechanisms, together with the reduction in the number of teachers, have produced
at least two effects. The first one is clearly observable and consists in an increase in the average
age of teachers. The mean age of teachers grew from 46 years old in 1998 to 49 in 2003 and
reached 53 in 2015 (these data are for upper secondary teachers and come from Ministero
dell'istruzione [1999], Ministero dell'istruzione [2004], and OECD [2017]). The second effect
is the growing importance of teacher self-selection in determining where teachers end up
teaching. This is because the seniority rules mean teachers rise through the rankings that
determine which posts they can choose as they age.

2.2 | Recent literature

School quality is an important determinant of pupil attainment in Italy (Brunello &
Checchi, 2005), though precisely how much school effects matter depends on how they interact
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with other inputs, most notably parents (Brunello & Checchi, 2005). School effects also vary
according to which part of the country one lives in. Agasisti and Vittadini (2012) note that
between-school variance in pupil attainment is much greater in Southern Italy than it is in
Northern Italy. In subsequent work, Agasisti et al. (2017) find school effects differ in terms of
magnitude and direction across Northern, Central and Southern Italy.7

Although the role of school effects in accounting for variance in pupil attainment is well-
documented in Italy, identifying the source of the variance has not proven straightforward. For
example, school curricula and teaching methods are heavily regulated so that schools should
not vary greatly in what they teach nor how they teach it. Early studies pointed to a role for stu-
dent selection but in their study Agasisti and Vittadini (2012) find no role for student sorting by
socio-economic status. Other studies point to variance in resources available to schools. For
instance, Brunello and Checchi (2005) show that falling pupil-teacher ratios played an impor-
tant role in improved educational attainment between the end of the Second World War and
the late 1980s. An example of a study that addresses the importance of school staff is Di Liberto
et al. (2015). Their analysis focuses on the managerial practices implemented by the headmaster
and finds that their implementation improves the performance of students (in terms of standard
maths tests). They find that leadership capacity and monitoring activities of school processes
are particularly relevant.8

Little attention has been given to the role played by variance in teacher quality. This may be
because, as Agasisti et al. (2017, p. 158) note: ‘teachers are not hired by the single schools, but
are selected through a national-level procedure, and assigned to schools by the Ministry of Edu-
cation (under the presumption that the teacher differences do not play a role in influencing
school results)’. This presumption may be mistaken if, as we have argued above, teacher quality
or teacher motivation are negatively correlated with teachers' age, and teachers with greater
seniority are better able to select high-amenity schools. There is some evidence to support the
importance of teacher career satisfaction in pupils' reading attainment in Italy: in their analysis
of the 2006 Progress in International Reading Literacy Study (PIRLS) Aliverini et al. (2010)
found teacher career satisfaction was the only teacher/school level variable associated with
reading attainment among Italian fourth-grade students.9 Boarini (2009) notes that ‘compulsory
school education in Italy produces poor results in terms of 15-year olds' performance on PISA
tests compared with other OECD countries, despite a relatively high level of expenditure’, and
speculates that one cause of the problem is ‘the motivation of Italian teachers [which] seems to
be relatively weak’ (p. 32) which, in turn, may reflect the fact that ‘Italian teachers are less well
paid than their average OECD counterpart’ (p. 33). He also notes that the average age of
teachers in Italy is high compared with the OECD average, and that ‘formal professional devel-
opment is relatively limited in Italy, being neither compulsory nor required for promotion.
Teachers have to bear the cost of training, including leave, since there is no statutory research
or training leave’ (p. 34). This, together with the fact that wage compression is ‘particularly
strong’ (p. 33) in Italy may result in older teachers who are both less motivated and less well-
trained than they might be in other OECD countries. Barbieri et al. (2017) find that teachers'
motivation directly affects students' performance and highlight that the presence of teachers
asking for a transfer (a sign of demotivation) is associated, in lower secondary schools, to worse
performance of pupils.

We exploit the idea that in Italy teachers with more seniority will end-up in better schools
generating endogeneity in the teacher age variable. Barbieri et al. (2011) observe this in their
study, arguing that, in Italy, ‘teachers are likely to be queuing up, on the basis of seniority, in
order to leave schools with high concentrations of disadvantaged and minority students’

TEACHER ALLOCATION AND SCHOOL PERFORMANCE IN ITALY 5



(p. 1431). They go on to suggest that ‘teachers seem to try to avoid schools located in a context
with a high illiteracy rate, a high proportion of people employed in agriculture, and a low
employment rate. Furthermore, a high share of disabled students, foreign born students and
students enrolled in the first year in a school having had to repeat one or more years' in their
previous school career make a school less attractive to teachers.’ (p. 1442).

3 | DATA DESCRIPTION

The data we use in our analysis come from the Scuola in chiaro, an on-line service offered by
the ministry of education providing information on all Italian schools (www.cercalatuascuola.
it). We confine our data analysis to public upper secondary schools in the Tuscany region
(N = 300). There is substantial non-reporting among private schools such that it was not possi-
ble to include them in the analysis.

The dataset contains information related to the schools in the year 2017/18 (their orienta-
tion, location at the municipality level, total number of pupils and average class size), to some
(aggregate) characteristics of their pupils (entrance mark, graduation mark and the share of
non-native students) and staff (total number of teachers, gender composition, average age of
permanent teachers, average experience within the same school of teachers and headmaster,
share of non-permanent teachers). Descriptive statistics are provided in Appendix A (Table A1).
It is worth noting that some schools share the same headmaster, something we account for in
our estimation with clustered standard errors.

The variable we use to measure school performance is the average graduation mark of stu-
dents: it is the average within each single school of the mark (from 60 to 100) at the final exam
that allows students to graduate and obtain their degree. We run some robustness tests to two
alternative ordinal measures of school performance—also supplied by the Scuola in Chiaro
service—based on head teacher self-assessments. The first measure refers to the self-assessment
of whether ‘the students pursue regularly their study path and conclude it with a satisfying
exam result’ and the second measure refers to the self-assessment of how the students per-
formed in the INVALSI standardized national students' evaluation.10 Whilst of potential value
as a robustness check they are inferior to graduation marks since we have no information on
the way in which head teachers rate their schools. In addition, in the cases where a single head
teacher performs the role for multiple schools, the head teacher provides a single performance
evaluation for the group of schools, introducing measurement error, which we avoid in the case
of average graduation marks for each school.

Before exploring some of our data, it is worth explaining how the Italian upper second-
ary education is organized since this informs the school classification we adopted in our
analysis. Upper secondary schools are divided in three main orientations: (i) lyceum schools
offering a more generalist approach, (ii) technical schools that offer more applied skills and
knowledge and (iii) vocational schools that focus mostly on vocational education. These
three orientations are further characterized by specific paths that can differ substantially.
Within the lyceum group there are six different paths: science, classical studies, linguistics,
figurative arts, socio-pedagogical studies and music. The first two paths have a more gener-
alist approach and are thus different from the rest that focus more narrowly on specific
disciplines.

In our analysis we classify schools according to these orientations and split the lyceum ori-
entation in two to account for the six paths within that group. We thus end up with four
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categories of school: (i) Classical and Scientific Lyceums, (ii) Other Lyceums, (iii) Technical
Schools and (iv) Vocational Schools.

When considering these categories, it is often assumed that, on average, the ‘best’ students
select the classical and scientific lyceums and less-gifted students pick the vocational schools
while the rest of students pick the other two categories. We confirm this is the case with our
data in row 1 of Table 1 which shows the mean marks for newly enrolled students (in theory
the mark of each student can vary from 6 to 10) by school type in each of the four school catego-
ries: there is a strong correlation between the orientation of the school and the quality of
entrants indicating that better students are attracted by classic and scientific lyceums and the
less-gifted academic students enter vocational schools. Row 2 shows the same ordering of
schools obtains in the case of average graduation marks.

This classification of school orientations is also important in terms of some relevant character-
istics of teachers. Table 2 reports the average age of permanent teachers and the average share of
non-permanent teachers across the four school types. Teachers are a little older in lyceums while
younger and non-permanent teachers are more likely to be found in the other types of school.
This is likely to be the effect of the job allocation mechanism: permanent and senior teachers
choose first and, with time, they self-select into schools that they judge to be better.

In Table 3, we explore whether there is a relationship between the location of schools and
the characteristics of teachers comparing the average age of teachers and the presence of non-

TABLE 1 Mean pupil attainment by school type

Classic or scientific
lyceums

Other
lyceums

Technical
schools

Vocational
schools

Average mark of
entrants

8.36 7.55 7.16 6.65

Average graduation
mark

79.39 78.09 75.35 74.47

TABLE 2 Mean teacher characteristics by school type

Classic or scientific
lyceums

Other
lyceums

Technical
schools

Vocational
schools

Average age of permanent
teachers

49.55 48.66 48.42 47.11

Average share of teachers on
fixed-term contracts

0.24 0.28 0.30 0.35

TABLE 3 Mean teacher and entrant students characteristics by school location

Schools in main town Schools not in main town

Number of schools 166 134

Average age of permanent teachers 49.32 47.63

Average share of teachers on fixed-term contracts 0.25 0.33

Average entry mark of students 7.42 7.38
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permanent teachers distinguishing between schools located in main towns (defined as the seat
of the province) and elsewhere. Older teachers and those on permanent contracts are more
likely to be found in main towns, an outcome we have argued is due to the job allocation mech-
anism with permanent and senior teachers self-selecting towards schools more conveniently
located. Table 3 also contains the average entry mark of students in main town and out of them:
these averages are basically the same, suggesting that location does not affect, by itself, the qual-
ity of students.

4 | ESTIMATION RESULTS

We turn now to the regression analyses, which examine the determinants of school perfor-
mance as indicated by pupil attainment. Our dependent variable is the school's average gradua-
tion mark in the academic year 2017/18. As a robustness check we run the same analyses for
the head-teacher self-assessed pupil attainment based on standardized INVALISI scales. The
results, which are presented in the Appendix, are essentially the same as those we present for
average graduation mark.

The first model we estimate in Table 4 is a simple OLS regression with clustered standard
errors: schools sharing the same head teacher form a cluster. The model explains around two-
thirds of the variance in school-level pupil attainment but it is dominated by the mean attain-
ment of pupils on entering the school. This is strongly statistically significant and positive, as
one might expect since it partly captures the quality of pupils on entering the school. Its inclu-
sion means the models are, essentially, school value-added models, which are common in the
literature (e.g., Wilkinson et al., 2018).

Other variables associated with better pupil attainment are the number of support teachers
in the school and the longevity of the head teacher. In this OLS model the average age of
teachers has a negative sign but it is not statistically significant. However, we suspect that age is
endogenous with respect to pupil attainment so that it is correlated with the unobserved quality
of schools and students. This is likely since the Italian system allows older teachers to be the
first to choose their destination school. It is thus likely that they choose to work in schools that
are better, with higher quality (or less troublesome) students: this would produce a positive cor-
relation between unobserved school quality and teacher age biasing upward the effect of the
latter.

To account for this source of endogeneity we adopt an instrumental variables (IV) approach
allow. Our instruments are the geographical distance from urban centres and population size in
the vicinity of the school. The distance is computed11 as the road distance in kilometres
between the municipality where the school is located and the main town of the province where
the school is. In this context, we refer to ‘main town’ as the seat of the province but in the cases
we are studying it also coincides with the most populous town of the province. Similarly, popu-
lation size is the total population of the municipality where the school is located. We use these
instruments in a two-stage least squares estimator to identify the causal impact of exposure to
older teachers. The intuition behind these instruments is that as teachers age they switch to
more urban schools due to the non-wage utility they derive from such schools: the Italian
school system appears to be fully consistent with this hypothesis. Schools' distance from urban
centres and population can reasonably be excluded from estimates of pupil attainment because
they can only affect attainment via teacher sorting conditional on pupil quality on entering the
school.12
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Results from this IV, using clustered errors to account for some schools having the same
head teacher, are reported in column (ii) of Table 4. Having instrumented mean teacher age in
the school the coefficient becomes much larger and is statistically significant with a negative
sign confirming our hypothesis that older teachers have a negative impact on the performance
of students. The increase in the size of the negative coefficient relative to the OLS estimation is
likely due to the fact that older teachers chose better schools, thus obscuring the underlying
negative causal impact of older teachers. Quantitatively this is a large effect. The mean gradua-
tion mark is 76 with a standard deviation of 3.6. This means that an increase in the age of

TABLE 4 Average graduation mark, OLS and IV estimates

(i) (ii) (iii)
OLS IV IV

Average age of teachers �0.155 �0.642** �0.551**

(1.55) (0.25) (0.26)

Entrance mark of students 2.969*** 2.94*** 2.91***

(0.392) (0.40) (0.40)

Students per class �0.034 �0.023 �0.023

(0.0657) (0.07) (0.07)

Number of students 0.0004 0.0002 0.0003

(0.0004) (0.0004) (0.0004)

Share of immigrants students 0.015 0.025 0.020

(0.02) (0.03) (0.03)

Number of teachers �0.005 �0.005 �0.004

(0.005) (0.005) (0.005)

Number of support teachers 0.039*** 0.044*** 0.043***

(0.013) (0.01) (0.01)

Share of female teachers 0.00901 0.013 0.014

(0.0178) (0.02) (0.018)

Years of experience of teachers 0.0361 0.15* 0.117

(0.0709) (0.9) (0.09)

Share of fixed term teachers �0.583 �2.806* �2.481**

(0.95) (1.18) (1.199)

Same headmaster in last 5 years 0.521* 0.533 * 0.546 **

(0.269) (0.28) (0.27)

Constant 62.382 *** 91.482*** 89.05***

(6.70) (15.61) (15.25)

School type dummies Yes Yes Yes

Province dummies Yes Yes Yes

R2 0.65 0.62 0.64

N 300 300 300

Note: Clustered standard errors in parentheses. Significance level: ***1%; **5% and *10%.
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teachers by 6 years—which is just under the 7-year increase that has occurred over the last
20 years—produces a decrease in the graduation mark by one standard deviation.

Our choice of instruments (distance from main urban centre and population) appears to be
appropriate: we report our first stage estimates in Appendix B (Table B1) and statistical tests in
Table 5. These indicate that our instruments have all the desired characteristics: we can reject
the hypothesis of under-identification; we do not find that our instruments are weak and,
according to the overidentification test, we cannot reject the hypothesis that they are
uncorrelated with the error term.

Given the validity of our instruments, we infer that our IV estimates correct for the endo-
geneity bias and recover the causal effect of older teachers on pupil attainment.

Results from the IV estimation also display a few more differences from the OLS: the share
of fixed term teachers is negatively associated with pupil attainment while teachers' experience
in the current school has a positive effect, though its effect is only on the margins of statistical
significance. This latter effect shows that while age is detrimental to performance, school-
specific experience is not.

Our results rest on the validity of our instruments. From this point of view, a problem may
arise if our instruments also affect student attainment via social and family background if, for
example, wealthier families locate in urban areas and those with larger populations. Our exclu-
sion restrict would be violated if this was the case and we did not account for the possibility.
Therefore, we also add a variable controlling for the average gross income per capital of the
municipality (data comes from tax declarations and is provided by ISTAT) and re-run the IV
regression with it. This variable should capture some of the ‘quality’ of the social and family
background and mitigate the above issue. The results for this regression are contained in col-
umn (iii) of Table 4: most of the coefficients maintain the same magnitude and significance
and, most importantly, the role of teachers age remains the same. The only difference is related
to the role of experience that cease to have the feeble significance that we detect previously.

Finally, as a further check for robustness, we also reran our estimates for an alternative
measure of pupil attainment, namely the self-assessed score. The results, presented in Appendix
C (Table C1), are similar to our main findings.

5 | DISCUSSION AND CONCLUSION

In this article, we have argued that the system by which teachers are allocated to secondary
schools in Italy, whilst appearing benign, actually operates to the detriment of pupils in those
schools with high amenity value to teachers, namely those in urban locations with larger
populations. This happens because the system means teachers sort into the most desirable

TABLE 5 Tests for instrumental variables appropriateness

Under-identification test (Anderson canon. Corr. LM statistic) 16.304

Chi-sq(2) p-value 0.000

Weak identification test (F statistic) 21.581

Stock-Yogo weak ID test critical values: 10% maximal IV size 19.93

Overidentification test (Hansen J statistic) 0.172

Chi-sq(1) p-value 0.6782
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schools later in their careers by virtue of their age-based seniority. Although this is not apparent
if one treats teacher mean age in schools as exogenous, it emerges once we account for endoge-
nous selection. The effect is large: a 6-year increase in the average age of teachers (roughly simi-
lar to the increase that has occurred in the last 20 years) leads to a one standard deviation
reduction in the mean graduation mark.

Older teachers may be detrimental to pupil attainment because they are less productive than
those from younger cohorts, either because their skills deplete with time due to a lack of on-
the-job training; they lack the skills-set of their younger counterparts who benefit from recent
innovations in teacher training; or because they lack the motivation to strive for teaching excel-
lence (something younger teachers must do to secure permanent posts). We are unable to test
between these potential mechanisms with the data at our disposal, but this would be a fruitful
avenue for future research. In particular, it could be interesting to try to better disentangle the
role of age from that of experience. From this point of view, it would be useful to use a more
general measure of teacher experience and it would also be worth to look for possible non-
linear effects from these two variables. In any case, our findings have important implications
for education policy and practice in Italy since, for the first time, they point to unintended nega-
tive consequences of the system by which teacher allocation occurs in secondary schools. This
problem is compounded by the practice in the last few decades, driven by budget constraints,
which has limited opportunities for new cohorts to enter teaching. This happens because the
examinations teachers must pass to be eligible for permanent contracts are offered less regularly
than they used to be. It seems sensible to review this practice, together with seniority-based
access to permanent contracts, in the hope that a new cohort of teachers can improve pupil
attainment in Italian schools. Our findings come from the analysis of schools located in Tus-
cany and while caution should be exerted in generalizing: given that the teacher selection sys-
tem is the same in all Italy, there is no reason to consider Tuscany an exception in the Italian
landscape.
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ENDNOTES
1 As a consequence, public spending on education has risen to the top of the political agenda in Italy. See
https://www.europeanceo.com/finance/italys-myopic-budget-is-harming-the-education-sector-heres-how/

2 Moreover, teachers' wages in Italy do not vary, within a specific education cycle, on the base of teachers' edu-
cation level or further qualification. So all variation is due to seniority.

3 More broadly links between a workplace's performance and its age distribution are contested, with the latest
research suggesting that, across the economy at large, older workers do not affect workplace performance (Bryson
et al., 2021). However, the hypothesis here is specific to the context of Italian secondary schools, the nature of
human capital acquisition in Italian schools and the procedures used to allocate teachers based on seniority.

4 The source is the OECD statistics and the Government expenditure by function (COFOG; OECD, 2020).
5 The actual rules used in these assignments are rather complex (see https://www.miur.gov.it/graduatorie-di-
istituto). They main mechanisms consist in the fact that transfers within municipality have precedence over
transfers within province that, in turn, have precedence over transfers from outside a given province. Outside
this “geographical” precedence, the ranking is strongly based on seniority.
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6 With reference to Tuscany, there exist 10 provinces each having a population of around 300 thousand with
the exception of the province of Florence that reach almost one million inhabitants.

7 The magnitude of between-school effects reported by Agasisti et al. (2017, Figure 1) is of a similar order to that
found in England, for example (Wilkinson et al., 2018).

8 Other studies have also pointed to the importance of management practices in explaining school-level differ-
ences in pupil attainment. See, for example, Bryson et al. (2020).

9 The study captured teachers' satisfaction with their current position and career choice as a whole. Factors that
were not significantly associated with pupil reading attainment included school resources, the principal's per-
ception of school climate, the principal's perception of school safety and home educational resources.

10 The INVALSI evaluation are standardized tests used in Italy to evaluate the actual learning process of students:
they are similar, but not the same, to test used in the Programme for International Student Assessment (PISA).

11 We computed this distances ourselves: by construction it is zero when schools are located in the main town of
a province.

12 In fact, the average entry mark of students is basically the same in the main town and out of town (see Table 3).
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APPENDIX A

TABLE A1 Descriptive statistics and description of variables

Mean SD Min Max Description

Average graduation
mark

76.497 3.5964 68.50 86.19 Average mark within a school
of the final mark that each
student received (from 60 to
100 cum laude)

Average age of
teachers

48.346 2.7597 41.96 54.84 Average age of permanent
teachers within a school

Entrance mark of
students

7.4098 0.85136 6.2 9.81 Average mark within a school
of the final mark that each
student received in the
previous cycle (from 6 to 10)

Students per class 19.720 3.2799 2 28.11 Average number of student per
class

Number of students 482.18 378.54 23 1988 Total number of students

Share of
immigrants
students

11.494 8.6931 0 43.47 Share of students that was
foreign born

Number of teachers 123.21 45.361 10 277 Total number of teachers

Number of support
teachers

22.941 15.964 0 67 Total number of teachers that
are assigned to students with
special needs

Share of female
teachers

65.655 8.9914 43.45 87.097 Share of teachers that are
female

Same headmaster
in last 5 years

0.3770 0.48544 0 1 Dummy that signals whether
the headmaster was in charge
in the given school for at least
5 years

Years of experience
of teachers

9.503174 2.5025 2.03 16.6485 Average number of years that
teachers stayed in the given
school

Share of fixed term
teachers

0.297741 0.119570 0.0517 0.8 Share of teachers whose
position is not permanent and
will last 1 year or less.
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APPENDIX B

TABLE B1 First stage regression for the average age of teachers

Distance from town �0.0158**

(0.00637)

Population (in thousands) 0.419***

(0.134)

Entrance mark of students 0.055

(0.235)

Students per class 0.003

(0.041)

Number of students �0.0007***

(0.0002)

Share of immigrants students 0.016

(0.019)

Number of teachers 0.0026

(0.0046)

Number of support teachers �0.0033

(0.0121)

Share of female teachers 0.0035

(0.0131)

Years of experience of teachers 0.307***

(0.05)

Share of fixed term teachers �3.741***

(0.404)

Same headmaster in last 5 years 0.162

(0.225)

Constant 56.84***

(2.395)

School type dummies Yes

Province dummies Yes

R2 0.817

N 300

Note: Clustered standard errors in parentheses. Significance level: *** 1%; ** 5% and *10%.
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APPENDIX C

TABLE C1 Self-assessed measures of students' performance, IV estimates

Self-assessment of
overall student results

Self-assessment of students'
results in standardized tests

Average age of teachers �0.413** �0.428***

(0.165) (0.139)

Entrance mark of students 0.268 0.315**

(0.180) (0.142)

Students per class 0.00725 �0.0254

(0.0283) (0.0304)

Number of students �0.000201 �0.000178

(0.000221) (0.000224)

Share of immigrants students �0.0104 �0.00490

(0.0144) (0.0116)

Number of teachers 0.00340 0.00125

(0.00367) (0.00326)

Number of support teachers �0.0158* �0.0103

(0.00958) (0.00855)

Share of female teachers 0.0136 �0.00727

(0.0116) (0.0104)

Years of experience of teachers 0.0887* 0.152***

(0.0529) (0.0462)

Share of fixed term teachers �1.694** �2.348***

(0.742) (0.663)

Same headmaster in last
5 years

0.208 0.0175

(0.165) (0.160)

Constant 26.78*** 29.71***

(9.963) (8.149)

School type dummies Yes Yes

Province dummies Yes Yes

N 297 295
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