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ABSTRACT: In this paper, we estimate the effect of receiving a financial aid for a
cohort of students who enrolled at Politecnico di Milano (Italy) in the year 2007/08,
through a Propensity Score Matching approach. Using administrative data about these
students for four years, we were able to evaluate the impact of the financial aid on several
dimensions of academic performance: formative credits obtained after one year, dropout
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heterogeneity of this effect, we demonstrate that this latter is higher for immigrants,
Italians who moved from another region for studying, and students attending an
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own intrinsic academic motivation) account for an important part of the estimated impact
of the financial aid.
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1. Introduction

Despite higher education (HE) provision and participation has been expanded during
1990s and 2000s in Italy, the inequality of educational opportunities is still a major
problem for the country. In particular, students with low socioeconomic backgrounds
experience a low probability to enroll to universities, and thus to complete tertiary
education (Checchi et al., 2013). Bratti ef al. (2008), studying the evolution of the HE
sector in recent years, conclude that “(...) the rapid expansion of HE supply in the
1990s may have only produced a limited increase in equality of opportunities in terms
of completion of tertiary education, and partly explain why tertiary educational
attainment in Italy is still strongly related to parents’ education” (p. 79).' The problem
of low inter-generational mobility affects the Italian educational system as a whole,
and engenders negative consequences: “Italian public university system (...) does not
attract the expected educational investment of poor families. Indeed, the Italian
system does not offer a real opportunity for children of lower income families to
emerge and to keep the returns of their educational investment” (Checchi et al., 1999;
p. 353).

In Italy, the provision of grants to university students with poor socioeconomic
background has a twofold aim: 1) favor their participation to tertiary education; and i1)
reduce their dependence on work, so helping them to pass exams and graduate.
Originally, the Italian legislation designed a grant scheme that was partly need-based
and partly merit-based. In such scheme, academic requirements were included as

conditions to obtain the grant and maintain it during the academic career. However,

" Similar concerns have been expressed in other countries. For instance, Posselt et al. (2012)
demonstrated that, in the US, the gap in the probability to enroll to selective colleges between
Latinos/Blacks and White/Asian students is stable, despite the expansion of the access to post-
secondary education.



the program has been changed over time, and merit-based criteria have been softened.
First, when the student enrolls as freshman, the only requirement is coming from a
disadvantaged family. Second, in the subsequent years the number of formative
credits (Cfu) that the student must obtain to maintain the grant is quite low. As an
example of the latter proposition, to maintain the grant in the second year the
threshold of Cfu at the first year is 25, out of the 60 Cfu that each student can obtain
in the first year.

Moreover, past research highlighted that many students, who obtained a grant,
actually dropout after few months. Some observers, looking at the program design,
and the statistics about low graduation rates among grants’ beneficiaries, accused the
financial aid system to be ineffective and a waste of public money. However, rigorous
evidence on this lack of positive effects is still scarce.

From a theoretical point of view, there are many reasons for which need-based grants
can influence students’ academic results. As discussed by Hatt ez al. (2005, p. 385),
“(...) the money itself might be useful and, secondly, the money might strengthen the
student’s commitment to study”. In other words, financial aid can: (i) reduce liquidity
constraints, and so help students to organize their life orienteering the efforts towards
studying (i.e. avoiding work activities), and (ii) give explicit incentives towards better
results, this way stimulating intrinsic motivation towards studying (this latter effect is
related to the presence of merit-based components of the grant program). In this
direction, recent empirical research shows that the incentive structure of the
scholarships often matters more than the additional income (Barrow & Rouse, 2012).

Further, it must be evaluated if the financial aid programs are able to improve the



students’ commitment to college, and especially their motivation to provide more
effort in studying®.

This paper empirically assesses the impact of receiving a grant for a cohort of
students who enrolled as freshmen at one important big and public Italian university -
Politecnico di Milano - through a matching technique that allows us to compare the
grant beneficiaries’ performances with those of similar students who did not obtain
the grant. The empirical analysis does not focus on the real effectiveness of grants in
stimulating participation to HE, but on their ability to help students improving their
academic performances. Such characteristic of the study is of strategic relevance:
indeed, previous studies demonstrated that the expansion of HE opportunities (i.e.
more students attending university, even from disadvantaged backgrounds) does not
immediately translate into better results [graduation rates] for poorer students (Bratti
et al., 2008).

Our findings suggest that obtaining a grant positively affects academic performances.
Students who receive a financial aid obtain more formative credits, have less
probability to dropout in the first and second year, and are more likely to graduate on
time or within four years, when compared with similar counterparts who did not
receive the grant. This result is stable across a wide set of robustness checks. This
positive effect is also heterogeneous. In fact, the most part of it is concentrated among
immigrants, students whose family resides in another regions (“out-of-region”
students), and those attending an Engineering course. The effect of the grant is not

“cumulative”, i.e. it is not dependent upon the fact that students receive the grant

2 A recent paper by Carruthers & Ozek (2013) illustrates how losing aid (specifically, Georgia HOPE)
exerted a negative effect on motivation and led students to work more during college, not only for
liquidity constraints.



during their entire academic path. Lastly, when using a more precise control group,
composed by students who are likely to share also unobservable factors (i.e., intrinsic
academic motivation) with those who received a grant, the impact of financial aid
seems even bigger, and particularly effective in the first years of academic career.

The remainder of the paper is organized as follows. In the sections 2 and 3, we
provide a literature review and background for the Italian system of student support.
Sections 4, 5 and 6 are devoted to data, identification strategy and methodology,
respectively. Section 7 contains the results of our empirical analysis. Section 8

concludes.

2. Literature review

In the US, there is a huge literature about the role of financial aids in stimulating
participation to HE and fostering academic performances. A recent contribution by
Dynarski & Scott-Clayton (2013) summarized the main evidence coming from the
research in this field. The authors illustrate how the growing availability of grants and
loans, in the US, had a significant impact on increasing college enrolments. At the
same time, they suggest to focus the attention on programs’ design and
characteristics: “No longer is it necessary to ask the question, ‘Does aid work?’ — for
the research definitely shows that it can. But the evidence also suggests that some
programs work better than others, and (...) the stakes have never been higher for
understanding what aid programs work best and why” (p. 32). Fewer studies
investigate the effects of aids not only on enrolment, but also on academic

performances. The results suggest that grants which provide explicit incentives to



students’ performances (the so-called “merit-based” grants) are more effective than
purely need-based programs.

Nonetheless, two recent studies about US aid programs are worthy of specific notice
because of their similarity with the approach presented in this paper. Castleman &
Long (2012) evaluated the impact of the Florida Student Access Grant, a need-based
program, on several dimensions of students’ performances, among which the
accumulation of formative credits and graduation. The empirical analysis reveals that
the aid positively affects academic outputs, and does not contribute only to raising
participation. Scott-Clayton (2012) examined the PROMISE program in West
Virginia, which consists of free tuition for students who obtain good academic
performances. The author finds that the financial aid has a positive impact on
students’ performances, but limited to the proficiency levels required for the annual
renewal of the benefit. The paper claims that the positive effects on academic results
must be attributed to the incentives contained in the aid mechanism. The two papers
are interesting as they are inserted in the wider discussion about the relative effects of
different aid programs, based on their need- or merit-based nature.’ As our paper
considers a grant program which has components of both types, the discussion of our
results has been informed of these studies. Moreover, we were also stimulated by the
recent proposal of Brookings Institution (2012) to “(...) moving away from the
dichotomy between need-based and merit-based aid and instead designing programs
that integrate targeting of students with financial need with appropriate expectations

and support for college success” (p. 2).

3 The debate about the importance of merit- or need-based orientation of financial aids is gaining more
and more attention by the wide public in the US. For instance,,see the viewpoints hosted by the Wall
Street Journal (2012) in favor and against a renewed focus on need-based grants.



In Europe, the most part of previous studies is still focused on the effects of financial
aids on enrolment (e.g., Nielsen et al., 2010; Steiner & Wrohlic, 2012). Conversely,
few works look at the effects of aids on academic outputs. Arendt (2013) discusses
the impact on students’ results of a Danish reform, which changed the available
financial aid to Danish university students. The author shows the positive influence of
increasing grants’ amount on reducing dropout; further, the heterogeneity of such
effect is explored between subgroups of students. Belot et al. (2007) explored the
impact of a reform in the Dutch higher education system, which reduced the duration
of (mostly merit-based) grants of one year. The authors considered several
dimensions of academic performances, such as passing the first-year exam, drop-out
and grade points. Through a difference-in-difference strategy, they demonstrate that
the reform positively affects students’ results.* Glocker (2011) used a duration model
to analyze if financial aid helps German university students to shorten graduation time
and reduce dropout. The results show that students who benefited from aid actually
experienced lower dropout, but did not graduate faster. Leuven ef al. (2010) reported
the results from a randomized experiment conducted in a department of Economics at
a Dutch university, showing that financial incentives (not aid) helped high-ability
students to obtain higher academic results, while impacting negatively on less-able
students.

In Italy, the literature on this topic is quite sparse. Mealli & Rampichini (2012)
studied the effects of grants on the students enrolled at the University of Florence and

found that these have a significant impact in reducing dropout. These results are in

*1t is important to note that this empirical analysis does not answer the question ‘does the aid matter?’
directly, but only explores if different treatments (different duration of grant programs) have different
impacts on students’ results.



line with those reported by Aristelli ef al. (2001) on the same university. Mele &
Sciclone (2004) used matching techniques to evaluate the effectiveness of grants in
eleven Italian universities, for two cohorts of students (those enrolled in 1998/99 and
1999/2000). The authors report a heterogeneous effect of the grant: it is effective for
some typologies of students but not for others, and in some universities but not in
others. However, a general finding is that obtaining a grant matters more for students
who attend university outside the region in which they reside. Overall, the magnitude
of the effects seems quite modest. Graziosi (2012) analyzed a particular case, that of
the University of Trieste, which accompanied the traditional need-based grants with a
more innovative merit-based grant program (funded by a local foundation). Using
matching techniques, the author demonstrates that need-based grants reduce dropout,
while merit-based ones help students in graduating on time.

The present paper is innovative in the context of Italian academic literature for three
reasons. First, we assess the effects of grants on a wider array of academic results:
formative credits acquired in the first year, dropout in the first and second year,
graduation on time, and graduation within four years (one year later than the legal
duration of the courses). Second, we explicitly focus on various dimensions of
effects’ heterogeneity, related to student type (immigrants vs Italians, students whose
family lives in the same city in which they are attending university vs those who come
from another region) and course attended (Engineering vs Architecture and Design).
Third, we explore whether unobservable factors affect the results, i.e., we analyze if
students who obtained a grant perform better than similar ones who: 1) did not receive
a grant; and ii) share not only observable characteristics, but also (intrinsic and

unobservable) motivation.



3. Background: student support in Italy

In Italy, the responsibility for student support is in charge of the national
government.’ A national regulation defines the criteria for grants eligibility, which are
two: (i) economic conditions of the student’s family and (ii) academic performance.
The former is the only parameter to take into account when evaluating the eligibility
of students in their first year. While, the latter is necessary to maintain eligibility in
the second and third year of the bachelor. The same criteria are used when
determining master students’ eligibility, but in this paper we focus exclusively on
bachelor students.

Overall, the grants can be considered much more as need-based than merit-based,
because of two reasons. First, performance in secondary schooling is not a
requirement for obtaining the grant in the first year of tertiary education. Second, the
performance requirement in the second and third year is quite low: the students should
obtain 25 formative credits (Cfu) at the end of the first year, and 80 at the end of the
second. Given that the expected number of credits acquired by each student is 60 Cfu
every year, the threshold is around 41% and 66% of the expected performance (for the
first and second year, respectively). Nonetheless, data provided by the Ministry of
Education report that, on average, Italian students acquired around 30 Cfu every year
(50% of the expected performance).® So, students who want to maintain the grant can

just perform in line with the national average. As we will show later, this is different

> The description provided in this section concerns the student support system, which is operating until
2012/13. Some recent legislative reforms are slightly changing the scenario, but without affecting the
overall functioning of the system. However, the empirical analysis conducted in this paper concerns the
period 2007/08-2009/10.

®Data come from the Report “Higher Education in Italy 2009-10”, published by the Ministry of
Education; see table 2.2.5 “Cfu annually acquired by the students in Italy, 2009”.



for the university under scrutiny in this study, as the average performance of its
students is higher than the national average.

In Italy, the number of students who obtain a grant is quite low. In the academic year
2010/11, for instance, supported students were around 130,000 out of a total of
1,700,000 (about 7.5%). In many European countries, the proportion of students
assisted with some need-based or merit-based grants or loans is much higher: about
70% in the Netherlands and Sweden, 60% in England, 30% in France, 25% in
Germany (Department for Business Innovation & Skills, 2010). There are many
reasons that explain why the proportion of assisted students in Italy is so low. Among
them, the financial threshold for determining need-based eligibility is set at a very low
level, and the public funds available for this policy are low and reducing over time.
Prospective students who want to apply for a grant send an application to a Regional
agency or to their chosen university, which manage the different administrative
activities related to the student support system: the collection of applications, the
selection of eligible students, and the money flows to the students. Eligible students
are then classified in three categories: “near-home” students (those whose family lives
in the same city in which they are attending university), “commuting” students (those
whose family lives in cities located near that in which they are attending university,
and who commute daily) and “far-from-home” students (those whose family lives far
from the university’s city). The latter students are considered likely to be moved from
their parents’ house and living alone in the university’s city. In the academic year
2010/11, near-home beneficiaries represented around 20% of the total, while the
proportion of commuting and far-from-home beneficiaries was 30% and 50%,

respectively. All beneficiaries are exonerated from paying universities’ fees, so the



amount of the grant is only intended to help covering living costs (apartment’s
renting, meals, educational materials, etc.). For this reason, the amount of the grant is
differentiated across the three types of beneficiaries. In the academic year 2010/11, it
was around € 1,700/year for near-home ones, € 2,600/year for commuting ones, and €
4,700/year for “far-from-home” beneficiaries. Such amounts seem low not only when
compared with those available in other countries, but also when compared with
students’ living costs: Italian studies based on surveys report that living costs are
40/50% higher than the amount of grants (Catalano & Figa Talamanca, 2002).

A major problem affecting the student support system is that a part of the students,
who are eligible for a grant, actually do not receive it because of the lack of funding.
On average, in the last years, around 25% of eligible students were not beneficiaries
(see Figure 1).

[Figure 1] around here

The university, which has been selected for our study, is a big public institution
located in Milan, in the Northern Italy, named Politecnico di Milano. 1t enrolls around
38,000 students (year 2010/11), and is an Engineering-focused institution that also
offers courses in Design and Architecture. The problem of “eligible-but-not-
beneficiaries” did not exist in the period 2006-2011 (so, before and after the period of

our analysis), as all the eligible students actually received the grant.

4. Data
We collected data about all the first-year students who entered at Politecnico di
Milano in the academic year 2007/08, and we followed this cohort for four years

(until the academic year 2010/11). The figure 2 illustrates the reason behind the



public discourse about the lack of effectiveness of student aid. At Politecnico di
Milano, 453 freshmen received the grant in 2007/08, on the basis of (only) their
socio-economic background. When moving to the second year, a merit-based criteria
is considered to “confirm” the grant: around 40% of those who obtained the grant in
the first year did not meet these requirements and lose the grant. When looking at the
third year, only 43.7% of the initial recipients met the merit-based requirements to
maintain the grant.
[Figure 2] around here

Such low retention rates (which are even pretty high compared with many other
Italian universities) stimulated questions about the effectiveness of grants. Many
observers consider this phenomenon as a waste of public money, as a high proportion
of students received a (publicly funded) grant, but did not succeed. However, such
interpretation could be misleading. In fact, observing simple statistics about grants’
confirmation rates does not tell anything about the “causal” effect of the grant. In
other words, we would instead have to answer the following question: “which average
performance would have the granted students shown if they had not been granted?”.
Our empirical analysis explores exactly this issue. In so doing, we need to build a
suitable and reliable control group of non-granted students (comparable with granted
ones). This control group should be based on students’ observable characteristics
responsible for their academic performance. In our dataset, such observable
characteristics are: a dummy that equals unity if the focal student is a male (Male); a
dummy that equals unity if the focal student is a “regular” student, i.e. if she/he was
born in 1989 or 1990 (Born in 1989]1990); three mutually exclusive dummies that

take value 1 if the focal student was born in the Lombardy Region — where



Politecnico di Milano operates - (Near_home_student), in an Italian region different
from Lombardy (Other region student), or in a foreign country (Immigrant),
alternatively; three mutually exclusive dummies that equal unity if the focal student
attends the faculty of Design (Course Design), Architecture (Course Architecture),
or Engineering (Course Engineering), alternatively; four mutually exclusive
dummies, whether:

the secondary school attended by the focal student was a Lyceum, a technical school,
a vocational school or a foreign school type, alternatively (the names of the variables
are: Secondary _schooltype Lyceum, Secondary schooltype Technical,
Secondary _schooltype Vocational, Secondary schooltype Foreign.

It can be noted that we do not have direct information about students’ socioeconomic
background, which is likely to have an impact to their performances. However, we
were able to obtain such information indirectly, and this feature also constitutes our
central hypothesis for identifying the effect of receiving a grant (see next section).

As output variables, we define five students’ academic performance measures: (i) the
number of formative credits obtained after the first year, (ii) the dropout status at the
first year (1=yes, 0=no), (iii) the dropout status at the second year (1=yes, 0=no),’ (iv)
graduation in the legal duration of the course (1=yes, 0=no),® and (v) graduation

within four years (1=yes, 0=no).

" The dropout status is not defined in an administrative sense, as students are not obliged to
communicate their decision to dropout to university’s administrative offices. Instead, a student is
considered to be dropped-out if she/he did not obtain formative credits in a given year. The number of
students who did not obtain formative credits in the year t and do so in the year t+1 is negligible (in our
sample, around 1.5%).

¥ The phenomenon of students remaining enrolled for more than the legal duration of study is one of
the major ones for the Italian HE system, even though data from AlmaLaurea Consortium show that
the proportion of students who obtain graduation within the legal duration increased from 10% in 2001
to more than 40% in 2012 (www.almalaurea.it; Report on graduates 2012).



5. Identification strategy and descriptive statistics

As the main aim of this paper is to assess the causal effect of receiving a grant on the
students' academic performances, we should rely upon an adequate methodological
approach. We only had access to administrative data, and thus we were not able to
resort to a randomized assignment of the grant to a sample of students. We then opted
for a propensity score matching (PSM) approach, through which we build a control
group for the “treated” students (those who received a grant; thus, the treatment is
obtaining a grant). Besides the grant, there are many factors that are likely to affect
students' academic performances. So, we must be sure to match students who are very
similar and differ only for their treatment status. The available variables to apply the
matching procedure are described in detail in the previous section. One of the main
factors affecting achievement is the student’s socioeconomic status (SES).’°
Unfortunately, the university does not collect direct information about the students’
SES.

However, we took advantage of a specific characteristic of the system to collect
students’ fees at Politecnico di Milano to obtain an indirect proxy of students’ SES.
The fee that each student should pay is calculated on the basis of her/his family’s
income: the university defines nine levels, which correspond to a growing amount of
the fee. Students who refute to declare their family’s income are classified in the level
10 (the highest one). Students coming from a disadvantaged background have a strong
incentive to declare their family’s income. To give an idea, in the academic year

2009/10 students classified in the level 2 paid around € 800/year, while those in the

? An evidence about this point that is closely related to the focus of our work comes from a paper by
Powdthavee & Vignoles (2009), who found that there is a gap in the probability of dropping out at
university between students with low and high socioeconomic background.



level 10 paid more than € 3,500/year. The fee is composed of two parts: the first must
be paid by all students and is around € 400, while the second is dependent upon the
income declared. It is important to note that also students who receive a grant must
pay the first component of the fee, so all the students must declare their income to be
assigned to a specific fee level in the scale. Indeed, the request to obtain a grant
should be formulated after the payment of the fee’s first part. When the focal student
receives a grant in the subsequent weeks, then the fee she/he paid is reimbursed.

Such mechanism is important for our identification strategy. In fact, we see that the
most part (92%) of students who received a grant are actually classified in the level 2
of the fee scale. The other students in the level 2 who did not receive the grant are
then our control group (hereafter, “baseline control group”). There are many reasons
for which a student who is in the level 2 did not receive the grant. A first reason is
that she/he did not request it because of lack of information, or administrative burdens
that prevented her/him access to the procedure for obtaining the grant. Moreover,
there are students who are able to cover their living expenses without a grant (for
instance, by living at parents or relatives’ home) and prefer this solution. However,
there are also students who applied for a grant, but did not receive it: it is often the
case of students who made errors in the administrative procedure.'” We consider this
latter group as our preferable control group (hereafter, “narrower control group”), as
they share the motivation to apply for a grant, that is an unobservable factor in

common with the treated students.

' Of course, there are students whose family’s income level is higher than the required threshold.
However, these students are not classified in the level 2 of the fee scale, so they do not invalidate our
identification strategy.



Table 1 provides the numbers about the students we analyzed. As it can be seen in the
Panel A, in the academic year 2007/08, 1,606 students were classified in the level 2 of
the fee scale: our empirical analysis focuses on them. Within this group, there are 416
“treated” students, who received a grant, and 1,190 students who did not (our baseline
control group). Among these 1,190 students, 46 requested a grant but did not receive
it, and they represent our “narrower control group”.
[Table 1] around here

However, these abovementioned groups of “treated” and “untreated” students must be
reduced because of missing values on some important variables. More specifically,
there was missing information on the variable “Secondary School Type”, which is a
strong predictor of students' academic performance. When removing the students for
whom this variable is missing, the number of observations reduces by about 15% for
students who obtained a grant and 25% for non-beneficiaries (see Table 2, panel A).
Despite such differences in the proportion of missing data between the two groups of
students, through a battery of t-tests we show that there is not a non-random
distribution of missing information, with reference to both students’ characteristics
and performances (panel B). The only exceptions are related to: i) the type of
secondary school, as expected — as it was the variable for which we have missing
values; and ii) near-home and immigrant students, as it appears that our final sample
contains slightly more immigrants and less near-home students. However, the sample
is fully representative of the population when looking at outputs, so we can conclude
that we did not exclude particular groups of students who might bias the results.
Overall, chi® tests about the joint representativeness of the different variables reveal

that our sample is representative of the corresponding population of students.



[Table 2] around here
After this check, we restricted our analysis to the sample of students for whom there
is no missing information on the relevant variables: in the first year (2007/08), the
sample comprises 1,223 students (354 who received a grant, and 869 “untreated”
ones). Descriptive statistics are reported in Table 3. Some differences between the
two groups are noteworthy. First, the proportion of students who were born in 1989 or
1990 is slightly lower for the groups of beneficiaries (63% vs 74%). Second, the
proportion of immigrant students is very high among “treated” students (40% vs 18%
of untreated ones), and also the proportion of students coming from another Italian
region. The reason for this disparity is that the average income in regions other than
Lombardy is lower, so a higher proportion of students obtains the grant, all else equal.
The representativeness of the three courses (design, architecture and engineering) is
similar between students with and without the grant. When looking at the secondary
school type, the proportion of students who attended a Lyceum is similar in the two
groups (around 55%), while the number of students with a foreign degree is higher
among treated students (31% vs 12%). It must be underlined that not all the
immigrant students obtained a degree in a foreign country, as some of them lived in
Italy when attending secondary school: this explains why among 40% of immigrant
students who obtained a grant, only 31% have a foreign secondary schooling degree.
[Table 3] around here

A glance to the two output indicators reveals that: (i) the average number of formative
credits (Cfu) acquired by treated students in the first year (2007/08) is higher than that
obtained by the untreated students (42.4/60 vs 34.3/60), and (ii) the dropout

propensity is lower for students who obtained a grant (8% vs 21%). Figure 3 plots the



entire distribution of the number of formative credits acquired by the sampled
students in the academic year 2007/08. Figure 4 illustrates the (cumulated) number of
Cfu acquired at the end of the third year (2009/10). In both cases, it appears that the
distribution of treated students dominates that of untreated ones. It is worth noting
that such evidence must be interpreted as a correlation, and not as causal relationship,
as we did not control for the composition of the two groups of students, which is
pretty different as already discussed (we illustrate the methodology we used to this
purpose in the next section).
[Figure 3] around here
[Figure 4] around here

In Table 4, we take a closer look at the cohort of students, who are analyzed in this
work. In the first year there are 1,223 students (see above): 354 treated students and
869 who represent the control group. In the second year, only 1,011 of them (82.7%)
are still enrolled, and the dropout rate of 17.3% is in line with the national average.
Among the “survived” students, 224 received the grant in both years, 622 students did
not obtain the grant neither in the first year nor in the second year, 101 students
obtained the grant in the first year but not in the second year, and 64 students obtained
the grant in the second year but not in the first year. An important remark is due here.
It is certainly possible that other two categories of students obtained a grant in the
academic year 2008/09 but are not included in the empirical analysis: (i) those who
were not classified in the fee scale 2 in the academic year 2007/08, and (ii) those who
moved to Politecnico di Milano after their first year in another HE institute. As we

use a cohort-based approach, we deliberately exclude these two groups of students.



When considering the third year (2009/10), only 845 students of the original cohort
are still enrolled at Politecnico di Milano (“survival rate”: 69.1%): 166 students
received the grant for three years consecutively, while 470 students never received the
grant.

[Table 4] around here

6. Methodology

As baseline method, we run the following simple OLS regression:
V; =C¥1)_(i+a2GRANTi +¢& (1)
where y; is the output for the i™ student (one of the five performance measures
presented in Section 4, namely (i) the number of formative credits obtained after the
first year, (ii) dropout at the first year, (iii) dropout at the second year, (iv) graduation
in the legal duration of the course, or (v) graduation after four years, alternatively); X;
is the vector of students’ characteristics described in Section 4 (Male;, Born in
198911990; Near _home_student; Other region student; Immigrant, Course_Design;
Course_Architecture; Course_Engineering; Secondary _schooltype Lyceum;
Secondary _schooltype Technical, Secondary _schooltype Vocational,
Secondary schooltype Foreign). The treatment (GRANT;)) is alternatively defined as:
* the receipt of a grant in the first academic year (2007/08), when y; is the
number of formative credits acquired in the academic year 2007/08 or the
dropout rate at the first year;
e the receipt of a grant in both the first and the second year (2007/08 and

2008/09) when y; is the dropout rate at the second year;



* the receipt of a grant in the first, second and third year (from 2007/08 to
2009/10) when vy; is graduation (either in the legal duration of the course or
after four years).

Four out of the five output variables (all but the number of formative credits obtained
after the first year) are dichotomous. So, we estimated a logit regression instead of a
traditional OLS."" The results obtained through these simple regressions are likely to
be biased, as the grants are not randomly assigned. To properly evaluate the average
impact exerted by the receipt of a grant on students’ performance, we define two
“states of nature™: 1) the “treated” students (who received a grant); 2) the “untreated”
students (who did not receive a grant but are similar to treated students according to a
set of a priori characteristics). Having defined such states of nature, we apply
propensity score matching (PSM) methods to match each treated student with a
similar untreated one.'? In fact, the receipt of a grant can hardly be considered as the
result of a random process. First, even though the central Government sets a financial
threshold for determining need-based eligibility, only a portion of potentially eligible
students at the first year choose to apply for a grant (there is a self-selection process
on the demand side; see Section 5). Second, the amount of the grant is different
according to the status of the student (around € 1,700/year for near-home ones, €

2,600/year for commuting ones, and € 4,700/year for “far-from-home” beneficiaries,

"' As a robustness test, we also resorted to a linear probability model, i.e. a binary choice model
estimated through OLS. The results are fully in line with those found through logit estimation and are
available upon request from the authors.

"2 There are several examples of the use of PSM to assess educational interventions. Morgan et al.
(2010) evaluated the effects of special educational services in a sample of US schools. Dearden ef al.
(2005) studied a program of subsidies to reduce dropout in the English secondary schools. Long &
Kurlaender (2009) assessed whether attending community colleges help graduation (compared to
traditional 4-years institutions). Heinrich et al. (2010) explored if supplemental educational services
under No Child Left Behind positively affect students’ results. However, the use of PSM is not
frequent in assessing the effectiveness of grants for university students, and this represents another
novelty of this paper.



as explained in Section 3). These differences in financial aid might engender different
incentives in applying for the grant according to the status of the focal eligible
student. Third, only a portion of eligible students actually receives the grant because
of the lack of funding. However this latter self-selection process on the supply side
does not exist in our sample of students, as all eligible students (who applied for a
grant) actually received it (see Section 3).

We built a matched sample of untreated students that were comparable to the sample
of treated ones according to the characteristics described in previous sections. As a
first step, following the suggestions of Dehejia & Wahba (2002), we randomized our
dataset to control for the sensitivity of our procedure to the order of students in the
dataset. We performed a one-to-one matching without replacement where the
propensity scores were obtained through a logit model. We opted for a matching
procedure without replacement due to two reasons: (i) the sufficient number of
untreated students acting as potential matches of the treated ones; and (ii) an

improvement in the precision of the estimates.

7. Results

Baseline results

The baseline results are reported in Table 5. They can be interpreted as the Average
Treatment effect on the Treated (ATT), which is the “average” effect of receiving a
grant for the “average” student in the sample of students who can potentially obtain
financial aid. In columns 1 and 3, the coefficient of GRANT; is reported when
estimating through OLS or PSM (when the first stage is run as a logistic regression),

respectively. In column 2, we report the marginal effect of GRANT; calculated





