Nudging or selecting: a quasi-experimental approach to assess the
efficiency of different admission policies in public higher education
Abstract
Public colleges and universities are an institutional response to the intuition, first, and then the theory,
that higher education services generate social as well as private returns and will be under-produced in a
competitive market without government intervention. When that is the case, a net social benefit will result
from efficiently allocating public resources to subsidize post-secondary education, up to the point where the
collective cost of any additional amount would exceed the benefit. The theory in question also makes a very
clear case that the social benefit of public higher education services depends not only on how many students
enroll every year, but also on who enrolls and who does not, and on how the students’ academic careers
progress. Our aim in this paper is to contribute to the recent empirical literature on the efficiency
implications of picking students through some selective admission policy. By contrast, our intent is to
estimate the effect of policies that variously nudge students towards good enrollment and effort choices,
short of selecting them. We adopt a quasi-experimental approach to measure the causal effect, on freshmen
at the Department of Economics of the University of Genoa, Italy, of having been treated to a recently
activated orientation program when they were high school seniors. Improvements in terms of grade point
average (GPA), drop-outs and number of successfully completed exams are compared to improvements
from simulated selective admission policies and to actual improvements estimated at other universities, in
order to evaluate the relative advantages of selective admission policies.
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1 Introduction
Public colleges and universities are an institutional response to the intuition, first, and then the
theory, that higher education services generate social as well as private returns and will be underproduced in a competitive market without government intervention. When that is the case, a net
social benefit will result from efficiently allocating public resources to subsidize post-secondary
education, up to the point where the collective cost of any additional amount would exceed the
benefit. The theory in question also makes a very clear case that the social benefit of public higher
education services depends not only on how many students enroll every year, but also on who
enrolls and who does not, and on how the students’ academic careers progress.
Our aim in this paper is to contribute to the recent empirical literature on the efficiency
implications of picking students through some selective admission policy. By contrast, our intent
is to estimate the effect of policies that variously nudge students towards good enrollment and
effort choices, short of selecting them. We adopt a quasi-experimental approach to measure the

causal effect, on freshmen at the Department of Economics of the University of Genoa, Italy, of
having been treated to a recently activated orientation program when they were high school
seniors. Improvements in terms of grade point average (GPA), drop-outs and number of
successfully completed exams are compared to improvements from simulated selective
admission policies and to actual improvements estimated at other universities, in order to
evaluate the relative advantages of selective admission policies.
When public higher education systems enforce any college admission policy other than open
enrollment, they are typically pursuing two objectives. The first is rationing, which is meant to
control the amount of subsidy per student. Assuming fixed resources in the short run1, rationing
provides the system with control over how thinly spread those resources will be. The second is
allocative efficiency with respect to the same subsidy and the goal of human capital development
maximization. Not unlike any private university, such public higher education system is selecting
its customer-inputs so that the overall amount of human capital produced will be higher as a
consequence of more academic ability at enrollment and stronger peer effect (Winston 1999).
In this case, higher education is still subsidized under the assumption that appreciable social
returns to investment in human capital exist alongside with the corresponding private returns
(see, for instance, McMahon 2009) and that market failures hinder a private provision of graduate
individuals at the socially optimal levels (Behrman et al. 1997). However, specific universities or
courses (or the system as a whole) may have selective admission policies designed out of concerns
for the decrease of government funds, for the increase of per-student costs (Johnstone 2009), for
the potential effects on inequality of increasing cost-sharing (Jongbloed and Vossensteyn 2016)
or, rather, for the preoccupation that mass tertiary instruction (Holmes and Mayhew 2016) may
have expanded to a point where, for some students, the expected future contribution to society
after enrolling may no longer exceed the social costs of making their enrollment possible. This
would not only stem from observing that the graduate wage premium in some occupations is no
longer evident (O’Leary and Sloane 2016) but also, and perhaps more importantly, from
observing that non-selective education systems are affected by substantially higher drop-out rates
and delayed graduations (Hoareau Mc Grath et al. 2014) which bear significant social and private
costs.
In a recent strand of empirical literature focused on Italy and fostered by major institutional
reforms and by the opportunities for quasi-experimental approaches, Bratti et al. (2008) found
strong evidence that a large increase in supply of higher education services in the 1990s in Italy
produced more student enrollments but no increase in the likelihood of holding a university
degree; Francesconi et al. (2012) found no effects on the performance of students at a leading
Italian private university after the interruption of an admission test, but in the context of highly
1

Depending on national legislations, much of what is said in Winston (1999) about protecting excess demand for
private colleges and universities as a way to control the amount of subsidy per student is relevant also for public
universities because resources are fixed in that case as well. Even when universities and specific departments receive
variable quotas of government appropriations in proportion with enrollments and may thus be inclined to view their
resources as somewhat flexible, the overall system typically has planned resources defined over a time horizon of
multiple years that don’t immediately adjust to changes in enrollments. Notice that admission policies are frequently
decided at this level rather than at the level of each university. Furthermore, by rationing, public systems may be
pursuing additional goals that don’t usually matter much for private higher education institutions, like controlling
supply in specific segments of the job market.

selective tuition fees and with a large excess in supply of available slots with respect to
applications2; at the opposite, Carrieri et al. (2015) found that the introduction of a selective
admission test at a public university in southern Italy reduced the drop-out rates of first year
students by 14 percentage points and improved their grade point average (GPA) by 0.78 points3;
Aktas and Cappellari (2017) found comparable effects from an admission procedure based on a
test along with high-school scores at a private university, with the test scores being primarily
responsible for reducing the drop-out rates at the end of the first academic year. Meanwhile, Grilli
et al. (2016) and Masserini et al. (2017) found that non-selective admission tests provided relevant
information to predict academic success of college students although, perhaps, not as effective as
information from high school grades. The overall message of this literature seems to be that,
under conditions that are consistent with the standard models of demand and supply of higher
education services, the overall effect of sorting and picking students by their academic ability
would be that of improving average student performances and reducing drop-outs, in line with
the definition of efficiency that is typically applied to education (Agasisti et al. 2018).
Furthermore, one could be tempted to conclude that whatever quality issue may be relevant in
the composition of a cohort of students, controlling quantity by selective admission procedures
will take care of it.
By contrast, open enrollment systems cannot pick the customers of their educational services.
Their admission policy is consistent with the assumption that the positive externalities of higher
education are not fully reflected in the current number of enrollments, which is the official stance
of many governments and international organizations to this day (Toutkoushian and Paulsen
2016, p. 81). This includes the European Union, which set the target of at least 40% of people aged
30-34 attaining tertiary education by 2020 in its “Europe 2020” strategy (Aina et al. 2018). The
pursuit of allocative efficiency under open enrollment consists in enforcing academic standards
that take effect in conditional progression schemes barring access to later courses and graduation
when initial courses have not been successfully completed. In all evidence, this approach is not
designed to limit drop-outs and delayed graduations. Since social costs are considerably different
from zero for both delayed graduations and attendance without graduation, openness must then
have a social cost which is likely to be a factor in the net social benefit of the corresponding
enrollments, even more so because of the sheepskin effect which entails a major increase in private
and social benefits connected with graduation itself compared to the effect of the number of years
of education (Belman and Heywood 1991; Jaeger and Page 1996).
The motivation for this paper comes from wondering if the important and increasingly
convergent results on the efficiency gains of selective admission policies should be taken as
evidence that the higher education services involved in those studies were producing close to or
above the socially optimal level and if, in similar circumstances, the introduction of a selective
admission policy is unquestionably warranted even for a public institution. The standard
interpretation of decision making in the market for higher education and the interpretation of
welfare gains associated with the public production of higher education (Paulsen and Smart 2007;
Toutkoushian and Paulsen 2016) seem to suggest a nuanced interpretation of those results and
2

See Aktas and Cappellari (2017), which note that excess supply is likely to reduce the effectiveness of selective tests.
Crucially, 800 out of 1200 applicants (about 65%) were to be admitted and the control group selected in the paper
consisted of the 65% top distribution in the scores of non selective tests administered in the previous years.
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leave room for further empirical analysis to discriminate between different possible policy
approaches. We will expand the discussion on this point in the next section. Essentially, we argue
that, under modest assumptions about the informational limitations affecting the decisions of
students and institutions about enrollments, the extent of the net efficiency gains from
introducing a selective admission policy should be weighed against those of introducing
programs that counter inefficient decisions determined by limited information. In fact, admission
policies may seek to nudge prospective college-goers into making decisions on their postsecondary careers based on a more informed assessment of their chances of getting a degree, of
succeeding in a given field of study, of the amount of effort and the appropriate study habits and
methods to achieve it. The efficiency implications of such programs have been subject to limited
analysis over the years, particularly in a quasi-experimental setting. While the combination of
open enrollment and nudging is unlikely to be as efficient as selective admission policies in terms
of GPA results and drop-out rates, major efficiency gains from it would cast doubts on the notion
that the supply of higher education services would currently be in excess of the socially optimal
level, requiring rationing. Furthermore, it would suggest that large drop-out rates and poor
academic performances are not necessarily an indication that there is excess supply.
Such hypothesis is attractive because several, well-documented mechanisms make selective
admission methods less likely to achieve goals of distributional equity compared to open
enrollment. In fact, academic ability and previous educational attainments are well known to be
correlated with family income (Blanden and Gregg 2004), cultural background and socioeconomic status, which highlights the unequal distribution of educational opportunities before
the postsecondary level. Being generally accepted that allocative efficiency is not the single
objective of public interventions and being that various fairness concerns are foundational
problems for public finance (Musgrave 1959), there is a clear attractiveness in tools that can
accommodate for policy actions aimed at multiple goals rather than just allocative efficiency. One
such case is illustrated by the concept of resilient students, that overcome adverse socio-economic
contexts to reach good educational outcomes (Masten and Coatsworth 1998). Resilience in
education, including postsecondary education (Ayala et al. 2018; Lessard et al. 2014; Young 2016)
has received widespread attention in literature because it appears to be at least in part under
policy control and its outcomes are seen as worthwhile. While the value judgements implied by
literature on resilient students are beyond the scope of this paper, it is interesting that it
underscores a class of policy goals related to qualitative features in the composition of a cohort
of students that cannot directly be addressed by selective admission policies that control quantity.

1.1 Efficiency gains of selectivity: a sketch of the theoretical framework
The decision of high school graduates to enroll to postsecondary education or, rather, to enter the
job market, is generally represented as a function of students’ financial and nonfinancial gains
associated with attending to college, their ability to pay and a set of observable and nonobservable personal characteristics and individual-level factors: if the net present value of
attendance referred to at least one institution exceeds the unobservable threshold value set by the
student to decide to go to college, the high school graduate will apply (Toutkoushian and
Paulsen 2016) and, in an open enrollment regime, will be admitted. Every additional commitment

of time and resources to college education after initial enrollment is, then, a further matter of
comparing progressively updated estimates of costs and benefits (Aina et al. 2018). As
anticipated, it is generally accepted that the net benefit of any additional year in higher education
is significantly smaller than the net benefit of graduation. In this framework, a drop-out is a
student that, after updating cost and benefit expectations, decided against persisting. It may also
be useful to define as inactive a student that, regardless of the decision to persist, has made so
little progress towards graduation during an academic year that a full academic year of additional
costs will be required to recover the time lost4, thus leading to a delayed graduation.
Most factors affecting costs and benefits of higher education for a student, like tuition fees,
academic standards, college wage premium, tax rates, commutation costs, family characteristics
and price in loans market may unpredictably tilt the balance of costs and benefits in a given year
or predictably vary over time following a trend. In either case, this is consistent with occasional
spikes in drop-out rates when there is change or when the trend changes and is, instead,
inconsistent with high drop-out rates observed among freshmen for multiple consecutive years.
Updated expectations changing systematically every year for a large share of freshmen are likely
to depend on a single factor that is common to all them, like the sudden increase in information
available after experiencing the first year in college. Information that may reasonably increase
after attending for some time includes the evaluation of one’s initial endowment of human capital
after attending high school, that of academic ability and of the amount of effort required to meet
academic standards (Serra and DeMarree 2016; Stinebrickner and Stinebrickner 2014; Twenge et
al. 2012). All these factors are likely to influence the expected time to get to graduation and,
consequently, the cost. Furthermore they can also justify a revision of the expected benefits, if
college wage premium is affected by GPA (Rumberger and Thomas 1993; Thomas 2000) or by age
at graduation (Taniguchi 2005). Inactive students may or may not decide to persist depending on
their set of costs and benefits, but it is unlikely that their inactivity was planned, and it is plausible
that they are revising their expectations as well.
As for the public decision-maker, it operates under the assumption that the private market would
not lead to the optimum level of production from society’s point of view. Then, the public subsidy
intervenes shifting the private demand for higher education or the institutions’ supply of college
slots for students towards higher quantities, ideally up to the point where the social optimum
and the market equilibrium correspond with each other in quantity.
Given these premises, drop-outs and inactive students can be interpreted in two ways. The first,
is that the current quantity of equilibrium has been pushed by the subsidy above the socially
optimal level, encouraging the enrollment of all the students meeting some minimum skill level
and commitment required to provide a net social benefit, plus the enrollment of some that can’t
meet such level. The latter group will not advance in the performance-based progression schemes
or will progress slowly or with poor grades. Notice that this interpretation makes two explicit
assumptions: quantity beyond the optimal level and updated estimates of costs and benefits after
initial enrollment that reverse or significantly alter the estimates made before enrollment for a
4

Throughout this paper inactive students are defined as enrolled students that haven’t successfully completed any
exam at the end of the first year. This is consistent with the National rule (Ministry of University and Research) that
indicates inactive students as a negative parameter for the determination of the annual financing (FFO).

large share of students. Furthermore, it makes the implicit assumption that all the determinants
of the market equilibrium except for the subsidy and the admission policy are set. In this
interpretation, a selective admission policy targeting the minimum required level of skill and
commitment is going to unambiguously increase the allocative efficiency of the subsidy and will
provide a socially preferable alternative to reducing equilibrium quantity by increasing price.
The second interpretation makes assumptions only on students updating their estimates. The
presence of drop-outs and inactive students would simply indicate that the current subsidy is
encouraging the enrollment of students with mixed skill levels and commitment which,
afterwards, as discussed above, will update their estimates of future outcomes. Contrary to the
hypothesis above, drop-outs and delayed graduation don’t imply that all the students that can
potentially provide a net social benefit have enrolled or that students that drop out, proceed
slowly or with lackluster grades are students that lacked the skill level to ever provide a net social
benefit. Under these premises, the determinants of the market equilibrium other than the subsidy
and the admission policy, including the effort and commitment of students, may be under policy
control. In this case, a selective admission policy may or may not provide efficiency gains
depending on equilibrium quantity, socially optimal quantity and the availability of policy levers
other than subsidy and the admission policy.
If a policy is effective in significantly reduce the chances that enrolled students will drop out,
delay their graduation or advance with poor grades, the efficiency gains of a selective admission
policy become therefore uncertain.

1.2 Evaluating orientation for prospective college students: a literature overview
Programs of student orientation, and services of academic advising have been typically evaluated
on a small selection of recurring indicators. Enrollments are the first-line expected outcomes of
orientation efforts (Alcott 2017; Bettinger et al. 2012). With respect to policy frameworks where
the socially optimal level of higher education services are assumed as not reached yet, reforms
targeting an overall increase in the enrolled population (Foote et al. 2015; Ordovensky 1995) or in
enrollment rates of students from disadvantaged backgrounds (Herber 2018; Peter and Zambre
2017; Robinson and Roksa 2016) imbue such indicator with a particularly qualified meaning.
Orientation is also interpreted as a tool to take care of efficiency concerns. A broad overview of
the literature on informational and behavioral interventions aimed at encouraging more efficient
decision-making from the students, like for instance that in Page and Scott-Clayton (2016),
indicates that a variety of interventions have been designed to tackle different information
problems, but the prevailing attention has been spent for information on college pricing and
financial aid. In the context of countries with a prevailing market approach to higher education
and where financial aid in the form of grants and loans plays a major role in enrollment,
application assistance and financial advising have been studied in relation with the ability to
receive benefits and, consequently, with the ultimate decision on pursuing higher education
(Bettinger et al. 2012; Braunstein et al. 1999). A strand of literature is dedicated to studying the
relationship between tailored information on students’ ability and preparedness and the
possibility to obtain better enrollment decisions (Damgaard and Nielsen 2018; Foote et al. 2015;
Kerr et al. 2018; Pistolesi 2017). Several authors highlight the role of high school staff in

stimulating correct learning behaviors, along with performance behaviors, in preparation for
college (van Herpen et al. 2017; Wolniak and Engberg 2010).
Evaluating improvements in decision making obviously requires other indicators than
enrollment figures. One is persistence or, on the other end of the spectrum, drop-out rates.
Advising is linked to persistence in the early stages of higher education by a wealth of literature
(Bettinger and Baker 2014; Burgette and Magun-Jackson 2009), frequently with a focus on lowerlevel tertiary education and on institutions with open enrollment policies, that traditionally suffer
from lower student retention rates (Hatch and Garcia 2017).
Orientation courses are also linked with outcomes in terms of longer-term persistence or with
achievements measured in terms of GPA or other equivalent measures (Burgette and MagunJackson 2009; Conrad Glass Jr. and Garrett 1995; Pascarella et al. 2006; Perrine and Spain 2008).
As is the case with literature on first-year seminars (Brown et al. 2006; Permzadian and Credé
2015; Porter and Swing 2006; Zeidenberg et al. 2007), much of the works reviewing orientation
courses are interested in finding tools to increase persistence of students that have already
enrolled, whereas orientation during high school to improve college retention seems a less
developed field of study.
For the purpose of this paper, almost every factor thought to influence academic persistence and
performance can in principle represent a confounder if it also affects participation in orientation
programs. Previous attainments are obviously considered strong predictors of academic success
(Foote et al. 2015; van Herpen et al. 2017) . Family income and its related proxies have long been
known to be potentially related with academic attainments (Manski 1992; Sewell and Hauser
1972), a finding that seems persistent or increasing over time and consistent across various
western countries (Blanden and Gregg 2004; Løken 2010; Roksa 2011). Other known predictors of
academic success include commuting distance (Nelson et al. 2016; Woosley 2005) and timing of
registration (Hale and Bray 2011; Hatch and Garcia 2017; Shriner 2014). Finally, a vast literature
discusses high school context and teacher effort in relation with postsecondary attainment (Alcott
2017; Deming et al. 2011; Wolniak and Engberg 2010), which may involve the actual quality of
teaching, the quality of the context in general or the efforts of the school to guide students towards
better choices in university enrollments.

2 Institutional context and data
Admission to the public system of higher education in Italy has been shaped in three fundamental
steps. In 1969 all high school streams were reformed so that the Leaving Diploma of any 5-years
secondary school became a sufficient entry requirement for every university course. Between
1989 and 1999, various reforms introduced standardized national admission tests in a few
selected courses and provided more autonomy for each institution, including the possibility to
open new courses (Bratti et al. 2008), to introduce more selectivity through locally determined
admission tests (Durazzi 2014) and ultimately, with the EU-wide Bologna process (Hoareau Mc
Grath et al. 2014), reforms led to the reorganization of post-secondary courses into 3-years
bachelor’s degrees followed by 2-year master-equivalent degrees. Finally, in 2004, non-selective
admission tests were introduced for all bachelor’s degrees in order to evaluate students entering

a course (Carrieri et al. 2015). As a consequence of the reforms, admission rules at the time of
writing this paper may take three distinct forms: courses with open-enrollment conditional to
successfully completing secondary school, courses with access regulated at a national level
through a standardized entry test, and courses with access regulated at a local level by specific
institutions through selective tests that give each institution the authority to set a number of
admissible students for each academic year (Durazzi 2014). Regardless of the different
approaches to selectivity, all courses are substantially subsidized with public appropriations and
a quick check over publicly available income statements of the main public universities in Italy
reveals that most institutions have a ratio of resources from tuition fees to resources from supranational, national and local public administrations around 20% and rarely exceeding 30%.
In order to test the hypothesis that orientation has a causal effect on first-year outcomes, we
analyze the academic performance of six classes of freshmen (2012-2017) enrolled in any of the
three bachelor’s degree programs offered by the Department of Economics of the University of
Genoa (DIEC), Italy. An orientation program (OP) activated by DIEC in 2015, open to high school
students in their senior year, effectively divides the six classes in two cohorts of students: one that
enrolled in 2015-2017 after the OP was activated (we indicate this as the treatment period) and
therefore could decide to attend to it, and those who enrolled before the start of the treatment
period. Training hours in the OP varied from a minimum of 12 and a maximum of 30 and
included workshops illustrating the economic approach to a range of current issues and the
possibility to attend to selected university lessons alongside regular students.
Table 1. Descriptive statistics for the samples

Treatment
period: NO
Untreated
Number of students
1667
1456
AGE
19.52 (1.62)
19.51 (1.34)
HIGHSC
76.15 (11.14)
75.49 (11.03)
ORIEN
NA
17.08 (23.35)
INDIST
49.96 (146.85)
49.47 (132.17)
INCOME:
0.19 (0.39)
0.18 (0.38)
bracket 1
0.21 (0.41)
0.18 (0.38)
bracket 2
0.21
(0.40)
0.16
(0.37)
bracket 3
0.39 (0.49)
0.48 (0.50)
bracket 4
ENROL
0.33 (0.47)
0.39 (0.49)
ECON
0.23 (0.42)
0.21 (0.41)
RES
0.51 (0.50)
0.54 (0.50)
GPA
23.23 (2.76)
23.43 (2.77)
Exams
6.17 (2.78)
5.43 (2.68)
Inactives
0.094 (0.29)
0.12 (0.33)
Note: Average values for each group; SD in brackets.

Treatment period: YES
Treated
Total
325
1781
19.14 (0.55)
19.43 (1.24)
78.86 (10.96)
76.10 (11.09)
32.00 (27.87)
19.80 (24.91)
27.54 (54.00)
45.47 (120.48)
0.15 (0.36)
0.17 (0.38)
0.20 (0.40)
0.18 (0.38)
0.19 (0.39)
0.17 (0.37)
0.47 (0.50)
0.47 (0.50)
0.56 (0.50)
0.42 (0.49)
0.41 (0.49)
0.25 (0.43)
0.53 (50.00)
0.53 (0.50)
24.20 (2.61)
23.58 (2.76)
5.92 (2.29)
5.52 (2.61)
0.05 (0.22)
0.11 (0.31)

While undergoing treatment was mostly a matter of self-selection, the availability of vast
information on the students nonetheless allows to build a quasi-experimental setting by the

means of statistical matching to test the effect of the OP. Available data cover, for all students: the
main socio-demographic attributes (age, gender, address, household income class); those
concerning their high school careers (final grade/GPA and curricular focus of the school); those
on the university careers (Attendance to the OP, date of enrolment at DIEC, recorded grades of
final exams sustained as freshman -up to twelve months after enrolment-).
Figure 1 reports a scheme of the high school streams producing enrollments at DIEC and the
logical structure of the OP with respect to the enrollment process. In the treatment period, 1781
students enrolled as freshmen and 18.22% of them had attended the OP. The treatment group
consisted of 325 students that attended the OP during the treatment period and, afterwards,
decided to enrol at DIEC Bachelor’s programs. The cohort that enrolled before the treatment period
in 2012-2014 consisted in 1667 students. In accordance with its open-enrollment policy and with
the overall objective of increasing the population with a college degree by 2020, DIEC recorded
an increase of enrollments of 6.8% between the two periods.

Lyceum
High School stream

1456 students

Technical
High School stream

1781 students

2015-2017 freshmen
at DIEC

325 students
(Treated)
DIEC
OP

Economics and accounting
High School stream
Other careers

Vocational
High School stream
Figure 1: High school streams producing enrollments to the bachelor’s degree programs of DIEC. The OP was
activated in 2015 and was directed to all high school seniors wishing to spend one week of training at DIEC as
prospective students.

3 Matching procedure and estimation of the causal effect
To assess the effect of participation to the OP, two potential outcomes must be considered for
each student i of the population of interest: the first (Yi1) in the presence of the treatment and the
second (Yi0) in its absence. The impact of orientation on a specific student can then be evaluated
by considering the difference between the above mentioned two potential outcomes Yi1 - Yi0. In
an observational context, however, it is not possible to measure both effects because each student
belongs uniquely to one of the two possible groups: those who participated in students’
orientation traineeship or those who did not. This means that the treatment effect cannot be
identified at individual level and aggregate measures must instead be used (Imbens and Rubin
2015) such as the average treatment effect on the treated (ATET) which is calculated as E(Yi1|Ti=1)
- E(Yi0|Ti=1) where T is the treatment indicator (Ti = 1 for the treatment and Ti = 0 for the absence
of treatment). Thus, ATET represents the average effect of treatment on a randomly selected
individual among the treated population.

In an experimental context, the estimate of the average effect of treatment is quite
straightforward, because randomization makes the treated and the untreated group equivalent
in terms of observed and unobserved characteristics. However, in the observational field, treated
and untreated units are not generally comparable and a simple comparison of the average of the
outcome variable between the two groups provides biased estimates of the causal effect. This is
likely to be the case if the treatment group consists of students that decided to attend the OP: by
doing so they displayed an attitude which is likely to have influence over the effects of the
treatment. The same attitude cannot be expected to be present, at the same average level, neither
in the untreated students in treatment period that selected themselves out, nor in the indistinct
population of students in the years when treatment was not available. A more appropriate control
group has therefore to be identified by different means.
Among the possible approaches to research issues of this kind, the prevailing method is based on
propensity score. The propensity score of an individual in the population of interest represents
the probability for that individual of receiving treatment conditional on her or his personal
characteristics and is a balancing score: given the propensity score, the distribution of the
observed covariates is the same in the treated and untreated groups. Although the true propensity
score is not observable, we can estimate it from the observed data and use it, with different
techniques, to identify a group of untreated which is by construction comparable with the group
of the treated. Among these techniques, we choose the matching technique, which couples each
treated unit with one or more untreated units with the most similar propensity score (nearest
neighbor matching). In this way, we create a control group of untreated units with the same
characteristics of the treated group. Therefore, we can evaluate the average treatment effect on
different variables by comparing the two groups constructed in this way. The obtained estimates
are certainly unbiased if it is possible to assume the absence of confounding, that is, if it possible
to assume that, given the propensity score, the assignment to the treatment is independent from
the potential outcomes. Along with propensity score matching, our data allows us to seek an exact
match for some specific characteristics of the students (i.e. income bracket, timeliness of
enrolment, type of home high school, residence in the municipality of Genoa), which ensures an
even closer similarity between the characteristics of the control group to those of the treatment
group.
The final dataset for the matching procedure included 1992 students: the treatment group only
from the treatment period, and the entire cohort antecedent to the treatment period (or unmatched
control group). The (matched) control group, identified among the cohort of 2012-2014 by the means
of the matching procedure and consisting of 325 students, can therefore be interpreted as a
subgroup of students who, due to their characteristics, could have participated in the OP if it had
been available. In order to exclude that any effect captured as treatment effect was actually a
generalized trend, we checked if the first-year GPA was approximately constant between the
cohort of 2012-2014 and the untreated of 2015-2017 (no treatment effect on the untreated). We
found an increase in GPA that was not significant although not very far from it (diff=0.2047, t-test
1.95, p-value=0.0513). Excluding two exams that were arguably responsible for much of the
difference, the effect essentially disappeared (diff = 0.1212, t-test 1.11, p-value=0.266). We opted
to keep the full range of exams as our reference and to make robustness checks to verify that any
treatment effect found was still present if the two exams were removed from the first year GPA.

The variables, involved in the propensity score estimate were AGE, HIGHSC (High school GPA
over a 100 points scale), ORIEN (Orientation Effort by the Institution of origin, defined as the total
number of students in the OP from any given high school), INDIST (the logarithmic distance
between the High School attended and the location of DIEC). A perfect matching was sought for
the following variables: INCOME (household income bracket), ENROL (timeliness of enrolment;
dummy variable which indicates early enrollments as those completed by the second week of
September), ECON (dummy variable which indicates if a student comes from a high school in
the economics and accounting stream), RES (dummy variable indicating if the residence of the
student is the municipality of Genoa).

Table 2. Testing difference in means/proportions between treated and control groups, before and after
matching

Table 2 presents a comparison between the treatment group and the control group before the
matching and after the matching procedure. Almost all matching variables have statistically
significant differences between treated and control students before matching, confirming our
expectations. Specifically, panel A of Table 2 shows the observed means and the t-tests performed
to check the difference between the treated and the control group for each variable involved in
the propensity score matching. On the left side of panel A, the unmatched groups have strongly
significant differences in all variables except distance which is only significant at p>0.1 In the
central section of panel A, after matching, no difference is statistically significant. The right side
of Panel A reports the reduction in bias determined by the nearest neighbor propensity score
matching procedure, which is substantial for all variables involved.
In Panel B of Table 1 are reported the descriptive statistics of variables involved in exact matching
at their value before the matching. Once more, the case for a matching procedure to balance the
treatment and control group is reinforced by mostly statistically different means, with the only
exception of variable RES, which is balanced before the matching. Trivially, after an exact
matching, there is perfect overlapping of the two subsamples and thus the results are omitted.

The overall effects of the matching procedure can therefore be considered satisfactory as the
treatment group and the control group are now well balanced across all the relevant variables.
Following the above-mentioned matching procedure, treated and untreated students are fully
comparable with respect to the variables considered. We then estimate the ATET for each of the
outcome variables that we choose to consider. Table 2 shows the results. The ATET is statistically
significant (p-value<0.01) for all the outcome variables.

Table 3. ATET estimates for each outcome
Outcome variable

ATET

SE

GPA
Exams
Inactivity rate

0.598
-0.541
-0.043

0.192
0.198
0.022

z

3.69 ***
-2.73 ***
-1.94 *

CI 95%
LL

0.221
-0.929
-0.087

UL

0.974
-0.153
0.00

The results in Table 3 suggest that the OP increases the efficiency of the higher education service
supplied to the treatment group as an effect of considerable improvements in two out of three of
the efficiency criteria being considered (GPA and Inactivity rate). In order to appreciate the size
of these efficiency gains, the increase of 0.598 in GPA is somewhat comparable to the increase of
0.78 found in Carrieri et al. (2015) after the introduction of a selective policy that granted
admission to only 66% of the applicants in comparable courses. Notably, the improvement is
smaller (0.355) if we consider the entire population of students in the treatment period, but
nonetheless sizeable given the small share of treated students. The results are robust to excluding
from the GPA selected exams that have an increasing trend in average grades between 2012 and
2017 in the entire population of students, perhaps due to changes in the teaching staff.
A different approach to compare orientation and selectivity is that of simulating a selective
admission policy in our data. Therefore, we set a dynamic selection criterion based on the high
school GPA of students and we apply it to the students in the 2012-2014 cohort (in order to avoid
the confounding caused by the treatment). Then, we perform a sequence of t-tests on the
difference between the first-year university GPA of the 2012-2014 students selected with a
progressively more selective policy and the first-year university GPA of our treatment group from
2015-1017.
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Figure2: (dashed line) difference in average first-year university GPA (vertical axis) between the control group and a subset of
students in the 20012-2014 cohort selected by high school GPA (horizontal axis); (black line) difference in average first-year
university GPA (vertical axis) between the 2015-2017 cohort and a subset of students in the 20012-2014 cohort selected by high
school GPA (horizontal axis). Difference is significant for the high-school GPA in correspondence of which the 95% confidence
interval falls entirely above the line of difference=0

In Figure 2, the dashed line represents such difference as a function of the high school GPA
threshold set in the selective admission policy. The line is interpretable as the differential in
efficiency gains between selectivity and orientation. Looking at the confidence interval (at 95%
confidence level) of the line, statistically significant differences in efficiency gains require the
confidence interval to fall entirely above the line of difference equal to 0 and this happens for
selective policies that accept high school GPAs of 77/100 or more. In other words, we find that the
effect of a selective admission policy on the admitted is larger that the effect of the treatment on
the treated only if students with high school GPA lower than 77 are not admitted, amounting to
57% of the applicants. The black line, instead, represents the difference in first-year university
GPA between the same students selected from 2012-2014 and the entire 2015-2017 cohort as a
function of the high school GPA threshold set in the selective admission policy. Even after
diluting the effect of treatment on the entire cohort enrolled in the treatment period, efficiency
gains differentials are statistically significant only for admission policies that reject all students
with high school GPAs below 69/100, amounting to 29% of the applicants.

4 Discussion
The effect of selectivity on academic performance of first-year college students has long been a
relevant field of study, particularly in the case of private institutions that seek to optimize their

production function while having the students as customers as well as inputs (Winston 1999). In
recent years, though, selectivity has in some cases become a lingering concern for public
universities as well, motivated with alarming drop-out rates, poor average performances, a
decrease in resources that has been common to many European countries and, implicitly, with
the intuition that a share of students enrolled in their freshmen year are not going to ultimately
provide a net social benefit with their attendance. Some recent quasi-experimental works on
Italian universities, in particular, have provided substantive evidence that all the relevant
indicators of efficiency in higher education improve after introducing selective admission
policies, including in the case of public universities. Since improving allocative efficiency in the
subsidization of higher education is unquestionably a goal of public universities, this might be
interpreted as evidence that the current level of access to post-secondary study has long past the
level where the marginal enrolled student provided a marginal social benefit.
We argue that this is not necessarily the case in general, and it is specifically not the case for the
bachelor-level courses we investigated. We estimated the causal effects of a week of university
orientation for high school students that later enrolled in the bachelor-level courses of the
Department of Economics of the University of Genoa, Italy. Such programs aim at nudging
prospective students towards better enrollment choices and more appropriate study routines
early in their academic career. Underlying such orientation programs is the assumption that some
potentially successful students are not enrolling to the courses that are more appropriate for their
inclinations, are not enrolling at all, or begin their academic career with a poor understanding of
what is asked of them in terms of commitment and effort.
In the light of the recent findings in literature, instead, we expected modest improvements in firstyear university performances in treated students compared to a control group of equivalent
students enrolled in years when the orientation program was not available. In fact, we expected
inactive students and poor GPA after the first year in college to reflect an open-enrollment policy
leading to admissions beyond the marginal, socially neutral student, thus including a share of
applicants lacking the academic ability or the motivation and commitment required to
successfully and timely complete their post-secondary studies. To the contrary, we found that
treatment produced an increase in GPA of 0.598 points on average and a rate of inactive students
that was nearly halved. These results are comparable, albeit not as high, to those obtained in
previous literature by selecting just 66% of the students seeking admission after an admission
test. We claim this as inconsistent with the notion that cutting the current enrollment levels is the
warranted method to improve allocative efficiency. In fact, this seems to suggest that, if allocative
efficiency and equity are both relevant goals of the public subsidy to higher education, the case
for selective admission policies is hard to make at all if performances respond to orientation
programs, all the more so if the program itself requires modest resources.
There are limitations to this work that should be considered. The average treatment effect on the
treated found in our population refers to a relatively small, self-selected group of participants.
While the comparison is made with an equivalent control group, one could argue that a larger or
mandatory orientation program would produce a lower average treatment effect. Even so, we
have showed that the orientation program, as limited as it was, produced an improvement in the
average university GPA of the entire cohort of 2015-2017 students that was equivalent to selecting

out 29% of the applicants based on high school GPA. Our findings are also limited by being
referred to the first year of college, while the ideal comparison would be made at graduation.
The overall message of this work, limitations notwithstanding, is that orientation represents an
effective method to increase efficiency (to a degree) and the net social benefits of public higher
education services without selection. This is consistent with the leading models of the market of
public higher education as orientation corresponds to an anticipated, publicly provided influx of
information in the student’s decision process that allows an early (pre-enrollment) update of that
student’s expectations. At least as long as orientation provides a cost-effective but sizeable
improvement in academic performance, there seem to be arguments to prefer it to selection from
a social welfare standpoint.
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