
Socio-Economic Planning Sciences 94 (2024) 101926

A
0

Contents lists available at ScienceDirect

Socio-Economic Planning Sciences

journal homepage: www.elsevier.com/locate/seps

The more the better? How degree programs’ variety affects university
students’ churn risk
Cristian Usala a,∗, Ilaria Primerano b, Francesco Santelli c, Giancarlo Ragozini d

a University of Cagliari, Department of Social and Political Sciences, Viale S. Ignazio, 78, Cagliari, 09123, Italy
b National Research Council of Italy, Institute for Research on Population and Social Policies, Corso San Vincenzo Ferreri, 12, Fisciano, 84084, Italy
c University of Trieste, Department of Economics, Business, Mathematics and Statistics, Via Alfonso Valerio, 4/1, Trieste, 34127, Italy
d University of Naples Federico II, Department of Political Sciences, Via Leopoldo Rodinò, 22, Naples, 80133, Italy

A R T I C L E I N F O

Keywords:
Students churn risk
Poisson Pseudo Maximum Likelihood
University policies

A B S T R A C T

Students’ intra- and, especially, inter-degree relocation poses significant challenges that tertiary education
systems and universities must address to identify the best possible solutions for its reduction. Indeed, this
phenomenon has a major impact on several aspects, from the reallocation of financial resources to factors
related to the organization of spaces and activities, as well as in terms of human and social capital. Moreover,
it is much more challenging when involving different universities in different geographical areas. This paper
addresses the issue of churn risk among students and its relationship with the institutions’ educational offerings,
in terms of degree programs, by accounting for the impact of the characteristics of both universities and hosting
areas. In particular, the analysis relies on Italian administrative data regarding students who decide to change
university or field of study when enrolling in their second year of career. The results obtained performing
the Poisson Pseudo Maximum Likelihood estimation show that the variety and the dimension of universities’
services supply contribute to reducing students’ churn risks and are positively associated with universities’
retention rates.
1. Introduction

Risk analysis and management have taken on a crucial role in
different types of enterprises, both public entities and private compa-
nies. These practices help identify adverse events and their associated
losses, and develop a plan to mitigate them. While less developed,
risk assessment practices exist at different levels, including higher
education systems. In general, institutions, staff members, and students
have limited awareness of the range of risks to which they and their
environment are exposed [1].

Moreover, the importance of risk assessment practices has been
highlighted by the wide circulation of new public management policy
ideas and technologies within the globalized education space [2] that,
over the last decade, has introduced business models in universities [3].
This ‘new managerialism’ [4] has profoundly changed also the Italian
university system while fostering competition among the institutions
that are incentivized to attract more and the best students [5] in a
customer-input technology perspective [6] where students are consid-
ered at the same time inputs of educational services and consumers [7].
Therefore, as in other sectors where risks can directly affect the quality
and continuity of business processes, in the education sector, they
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can directly influence the continuity of higher education and research
activities [1]. In fact, the concepts of risk in education have been
borrowed from business theories, expressly referring to the similarity
between the characteristics of relationships in a business network and
those between students and universities. Similarly, the definition of
student churn risk is also directly derived from the business concept
of customer churn [8].

Specifically, as customers may cease doing business with one com-
pany and move towards a competitor, students may dropout or change
university during their study careers. Furthermore, as for an enterprise,
customer churn behavior can be easily associated with economic costs;
the same is true for universities. The loss of students for a university
is not only an economic cost in terms of lost tuition paid. Indeed, it
is also associated with social costs related to, for example, countries’
tertiary education attainments and human capital. In addition, for each
institution, high churn rates imply the worsening of the indicators on
which the allocation of regular funding funds partly depends, as well
as in practical-organizational activities and space use destinations.

In particular, relying on academic risk assessments from students’
perspectives means accounting for their decision to change their paths
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during their careers. This can occur when students, for a variety of
reasons, decide to: (i) enroll in another university, (ii) change field of
study, and (iii) drop out. So, all university governance have to tackle
student churn risk to identify the elements related to higher risks of stu-
dents’ career disruption and those associated with better performances
in terms of student retention. For this reason, data-driven decision-
making has become a very important tool for university administrators
who aim to increase student retention by improving their policies and
structures and seeking to innovate the educational system and learning
methodologies to enhance students’ academic performance.

This paper deals with Italian students’ decision to churn during their
three- and five-year degree programs, focusing on changes occurring
between the first and the second year of their university career. Specif-
ically, based on students’ relocation among universities and fields of
study, we analyze two main features of institutions’ churn risk. The first
depends on the number of students that change university and is related
to a direct economic cost for the universities. The second is related to
the number of students that change their field of study while remaining
in the same university, which is connected to organizational and social
costs. Our aim is to understand the role that universities’ characteristics
have in reducing the loss of students related to churn decisions by
focusing on the role played by the dimension and the variety of their
offer of degree programs.

To account for the relevant share of cases where we do not ob-
serve students who decide to churn (i.e., zero values in the dependent
variables), the analysis is based on the Poisson Pseudo Maximum
Likelihood (PPML) estimation technique [9]. The results indicate that
the number of degree programs offered by universities, intended as a
measure of the dimension and the variety of opportunities provided
by institutions, contributes to reducing churn rates, especially when
considering students who change university during their first year of
career. Also, a higher number of professors and administrative staff
per student increases the retention rate, indicating a positive relation-
ship with the quality of teaching and student services provided by
universities.

This paper is structured as follows. Section 2 presents an overview
of the Italian university institutional setting (Section 2.1) together with
the theoretical background underpinning this research (Section 2.2);
Section 3 provides an overview of the data; Section 4 presents the
methodological approach; Section 5 shows and discusses the results
obtained by the implementation of the PPML estimator; Section 6
provides some conclusion remarks and discusses the policy implications
of our results.

2. Background

2.1. Italian higher education framework

The Italian university system is embedded in a heterogeneous frame-
work consisting of countries of the European Union [10,11]. In this
context, several different policies have been adopted by countries,
according to their own political aims and financial availability in
expenditures for higher education [12]. In particular, following the
EU convergence process, the Italian higher education system has pro-
foundly changed in the last decades. In particular, two elements, among
others, have concurred to foster the competition for students among
institutions. In 1993, the law 537 on the financial autonomy of universi-
ties was introduced to reduce universities’ expenditures by introducing
strong elements of competitiveness between departments and univer-
sities. Then, in 1999, the ‘‘Bologna Process’’ proposed the realization
of the European Higher Education Area (EHEA), which intended to
increase cooperation, knowledge, and mobility for researchers and stu-
dents in Europe. These elements have concurred in raising the internal
competition for students among universities. Indeed, in the last years,
several authors explicitly pointed out how the whole framework has
shifted towards a highly competitive approach [13,14]. Embedding
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itself in what is called new public management [15], universities act as
actors in a quasi-market fashion [16] where they compete to gain public
funding assigned to higher education.

Therefore, understanding the factors that drive students’ decisions
about their university careers, including their choice of degree pro-
grams and institutions, is critical for universities. In particular, student
retention is one of the most important challenges to which Italian
educational institutions are exposed. Indeed, this phenomenon covers
such a prominent role that it has also been considered by the Ital-
ian National Agency for the Evaluation of Universities and Research
Institutes (ANVUR) among the set of indicators of the Italian Higher
Education Quality Assurance system called AVA (Autovalutazione, Val-
utazione periodica, Accreditamento, i.e., Self-assessment, Periodic Eval-
uation, Accreditation) that operates annually since 2013.1 ANVUR uses
a formula-based element in order to achieve an assessment of university
performances and, in turn, assign resources accordingly [17].

In the AVA system, the regularity of university studies is one of
the five dimensions related to students’ careers which universities
include in their annual monitoring report. The specific set of indicators
about the course of study and regularity of careers is defined at both
degree programs (Annex 6.1 of AVA guidelines) and university levels
(Annex 5 of AVA guidelines). It includes the same four indicators: (i)
percentage of students who continue their careers in the university
system in the 2nd year; (ii) percentage of matriculated students at a
bachelor’s, master’s or single-cycle degree program who graduate, in
the same degree program, within the standard duration of the course;
(iii) percentage of freshmen at a bachelor’s, master’s, or single-cycle
degree program who continue their careers in the second year in a
different degree program of the university system; and (iv) percentage
of degree program dropouts after 𝑁 + 1 years. In addition to these,
there is a fifth indicator observed only at the university level, it
measures the percentage of students who continue their careers in the
university system in the 2nd year at the same university. A specific
set of indicators designed to support the self-evaluation and review
activities of courses delivered by telematic universities is also added
to the indicators already available.2 Furthermore, indicators of student
retention and, therefore, churn risk, are also found among the specific
objectives of the National Plan for Science Degrees (PLS — Piano Lau-
ree Scientifiche) and the Tutoring and Orientation programs (POT —
Piani di Orientamento e Tutorato) implemented by Italian universities
to improve the completion of study courses through targeted actions
that guide high school students to consciously choose the most suitable
university degree program according to their abilities.

In this framework, reducing the phenomenon of university dropout
and churn risk is one of the main policy goals of universities governance
that are interested in reducing both aspects and encouraging students
to undertake a regular academic path.

2.2. Literature review

Understanding students’ educational decisions is a strategic factor
for universities and policymakers at both university and local gov-
ernment levels given the impact that these choices have on future
migration patterns of highly educated individuals [18,19], regional
competitiveness and growth capacity [20,21], and the allocation of
public funds that depends on universities’ effectiveness in attracting
students from other areas of the country [22].

1 The AVA has been introduced by the Ministerial Decree 1154/2021
‘Self-assessment, assessment, initial and periodic accreditation of venues and
ourses of study’’ - Decreto Ministeriale del 14 ottobre 2021, n. 1154 ‘‘Auto-
alutazione, valutazione, accreditamento iniziale e periodico delle sedi e dei
orsi di studio’’.

2 For details see https://www.anvur.it/attivita/ava/indicatori-di-
onitoraggio-autovalutazione-e-valutazione-periodica/indicatori-cds-e-
tenei-telematici/.

https://www.anvur.it/attivita/ava/indicatori-di-monitoraggio-autovalutazione-e-valutazione-periodica/indicatori-cds-e-atenei-telematici/
https://www.anvur.it/attivita/ava/indicatori-di-monitoraggio-autovalutazione-e-valutazione-periodica/indicatori-cds-e-atenei-telematici/
https://www.anvur.it/attivita/ava/indicatori-di-monitoraggio-autovalutazione-e-valutazione-periodica/indicatori-cds-e-atenei-telematici/
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Despite the importance of the phenomenon and the set of measures
implemented by universities to address students’ churn risk and to
improve their retention, recent researches have identified important
risk factors in dropout [23,24] and churn decisions [25,26]. Further-
more, other studies have focused on students’ mobility choices and
university attractiveness by analyzing students’ migration flows within
Italy [27–29] and abroad [30], with specific reference to students
participation in Erasmus programs [31,32]. With respect to the Italian
context, several studies have analyzed the push and pull factors for
university students’ mobility [33,34] mainly tracing a student migra-
tion flow from southern to northern regions of the country that mirrors
the labor migration one [35–39]. These studies have mainly focused
on students mobility decisions in the transition from high school to
university [40], highlighting how even during high school a few hints
about the future choices of students are available due to proficiency
tests [41,42], and from bachelor’s to master’s degree programs [43,44],
while only a few studies have analyzed the transition from one year
to the next in the same degree program and/or university [45–47].
Moreover, students’ educational choices and performances have been
analyzed to identify universities and hosting territories that are good
importers and/or good exporters [38,43,48], to analyze university
student’s careers by also looking at churn decisions [25,26,49], and to
investigate the factors beside university dropout such as students’ socio-
demographic background, academic competencies, motivation, social
and academic integration [23,50]. With respect to this last aspect, the
literature highlights an important role in students’ educational choices
of several elements related to students’ age, sex, past mobility choices,
socio-economic and educational background, and family characteris-
tics [51–53]. In addition, recent studies have shown that students’
educational choices are also affected by universities’ characteristics,
such as research quality [54], financial aid [55], and hosting areas’
characteristics [56].

Aina et al. [52], by comparing all the countries covered by OECD
statistics with respect to the non-completion and first-year dropout
rates of students enrolled in bachelor degree programs, have also
highlighted the widespread of the university withdrawal phenomenon
across countries and how important this phenomenon is even abroad.
This problem, widely perceived even worldwide, has prompted re-
searchers to develop theories and methods in an attempt to under-
stand [57] and to predict student churn [58] as well as to identify
at-risk student and the potential financial, academic, and/or personal
factors leading them to dropout [59] by means of data mining tools and
statistical techniques.

Moving from this framework, this paper investigates the relation-
ship between universities’ and hosting areas’ characteristics with un-
dergraduate students’ attitudes to change the field of study and/or
university in the transition from the first to the second year of their
career. Inter-degree students relocation or churn decisions can be seen
as a risk for sending institutions and an opportunity for receiving
ones. Indeed, from a university perspective, churn rates can be used
to measure their ability to meet students’ needs and expectations. At
the same time, it is a risk factor that should not be underestimated for
sending institutions since it is related to a net loss of students. This risk
is even more pronounced when students decide to change universities
and not only disciplinary fields.

Instead, from students’ perspective, churning is a peculiar kind of
risk in their university careers. Indeed, by changing university or degree
programs after one year, students who are struggling in their current
field of study or university may correct their careers in time to solve
their academic issues and improve their performances and educational
attainments.

3. Data

To analyze the churn phenomenon and its different aspects, we pro-
pose a data integration process [60] that is a challenging but exhaustive
3

way to obtain information about a complex and multi-level problem.
In order to do so, we combined different sources of secondary data re-
garding students’ university careers, universities’ features, and hosting
areas’ labor market and socio-economic characteristics. Specifically, the
data regarding students’ university careers is extracted from the ad-
ministrative database MOBYSU.IT3 which includes the administrative
data on the population of students enrolled in Italian universities [61].
The information on universities’ and hosting areas’ characteristics is
obtained from USTAT4 and ISTAT databases.

In particular, from MOBYSU.IT we have extracted the information
regarding the population of students enrolled in a three- or five-years
degree program in an Italian university between the academic years
2010/2011 and 2018/2019. In order to follow students for a period of
time in which the churn decision can reasonably happen, we collected
the information regarding students’ first two years of career with
respect to the chosen university and the degree program. Following this
strategy, we observe 2,345,590 students enrolled in 67 different degree
programs that are grouped in 14 CUN areas following the classification
proposed by the Italian National University Council (CUN), which
groups the degree programs in disciplinary areas or fields of study
according to the similarity of their contents.56 We decided to use this
classification since, besides being institutionalized by law in the Italian
Education System, it also has two main advantages compared with
other classifications (e.g., the ‘International Standard and Classification
of Education: Field of Education and Training’ from UNESCO). First, it
is used in USTAT to define the number of professors and researchers for
each disciplinary area. Therefore, it allows to have the same level of de-
tail in the classification of degree programs between the two databases.
Second, CUN areas follow a similar pattern to the partition within
universities Academic Departments. Usually, each department is devoted
to a particular academic discipline, so CUN areas and departments tend
to overlap to a large extent. Furthermore, each department also has
some academic, political, and financial autonomy. Thus, there is also
a sort of internal competition among departments belonging to the
same university. Indeed, from a department’s perspective, if students
decide to leave one of the degree programs they are providing, it is
more beneficial to retain them in a different course within the same
department.

Since we are interested in the relationship between students’ inter-
degree relocations between the first and the second year of their
career and universities’ characteristics, we define our population of
interest by following three steps. First, we do not consider data on
282,820 students not enrolled in any university during their second
year (e.g. dropouts). Indeed, these students have left the Italian univer-
sity system and we cannot trace their destination. Second, we do not
include the data on 4129 students enrolled in universities for which US-
TAT does not provide information on their characteristics.7 Third, we
do not consider 2667 students enrolled in the Defence Studies degree

3 Data drawn from the Italian ‘Anagrafe Nazionale della Formazione Supe-
iore’ has been processed according to the research project ‘From high school
o the job market: analysis of the university careers and the university North-
outh mobility’ carried out by the University of Palermo (head of the research
rogram), the Italian ‘Ministero Università e Ricerca’, and INVALSI.

4 See http://ustat.miur.it/.
5 See https://www.cun.it/cun/comitati-d-area/.
6 The degree programs are defined according to Italian ‘Classi di Laurea’

classification. Classi di Laurea group the specific courses provided in the Italian
university system in broader categories based on their disciplinary contents.
For example, the Classe di Laurea ‘L-18’ contains the courses related to
business studies that can be more oriented towards marketing studies (course
in business and marketing) or, for example, management studies (course in
business and management). This classification is also used in public tenders to
distinguish between different profiles of graduated students.

7 These universities are the San Raffaele of Rome, the Link Campus
University, the Humanitas University, and the Rome Saint Camillus University.

http://ustat.miur.it/
https://www.cun.it/cun/comitati-d-area/
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Table 1
Descriptive statistics on students’ churn decisions.

Enrolled students Churn

Total Churn CUN area University Univ. & CUN

N % N % N % N % N %
Total 2,055,974 196,708 9.6 86,165 43.8 38,540 19.6 72,003 36.6

University macro area:
North-West 544,342 26.5 44,640 8.2 18,330 41.1 8365 18.7 17,945 40.2
North-East 409,298 19.9 34,713 8.5 13,516 38.9 7626 22.0 13,571 39.1
Center 489,886 23.8 53,754 11.0 24,592 45.7 11,165 20.8 17,997 33.5
South 442,803 21.5 45,093 10.2 18,436 40.9 8368 18.6 18,289 40.6
Islands 169,645 8.3 18,508 10.9 11,291 61.0 3016 16.3 4201 22.7

CUN disciplinary area:
Economic and statistical sciences 304,837 14.8 18,700 6.1 6501 34.8 6074 32.5 6125 32.8
Literary and art-historical sciences 247,107 12.0 15,239 6.2 5842 38.3 4220 27.7 5177 34.0
Industrial and information engineering 245,326 11.9 23,296 9.5 9555 41.0 4201 18.0 9540 41.0
Biology 197,493 9.6 48,531 24.6 23,754 48.9 4243 8.7 20,534 42.3
History, education and psychology 185,373 9.0 11,496 6.2 4916 42.8 2909 25.3 3671 31.9
Medical sciences 181,195 8.8 9769 5.4 1748 17.9 5747 58.8 2274 23.3
Law 176,705 8.6 16,825 9.5 6908 41.1 4575 27.2 5342 31.8
Political and social sciences 172,655 8.4 11,709 6.8 5238 44.7 1941 16.6 4530 38.7
Civil engineering and architecture 118,550 5.8 9326 7.9 3779 40.5 2246 24.1 3301 35.4
Agricultural and veterinary sciences 82,346 4.0 6749 8.2 2994 44.4 1095 16.2 2660 39.4
Mathematics and computer science 55,919 2.7 6110 10.9 3250 53.2 677 11.1 2183 35.7
Chemistry 38,319 1.9 9317 24.3 5717 61.4 260 2.8 3340 35.8
Geology 27,065 1.3 6356 23.5 3990 62.8 158 2.5 2208 34.7
Physics 23084 1.1 3285 14.2 1973 60.1 194 5.9 1118 34.0

Col 2 shows the total number of students between 2010 and 2018. Col 3 reports the share of students by university macro area and CUN disciplinary area. Col 4 and 5 shows
the number of students’ that decide to churn and the proportion of these students with respect to the total number of students. Col 6 and 7 show the number and the percentage
of students who changed CUN area within the same university with respect to the number of churners in the group. Col 8 and 9 show the number and the percentage of students
who decided to change university within the same CUN area. Col 10 and 11 show the number and the percentage of students who changed university and CUN area with respect
to the number of churners in the group.
program because we cannot classify these courses in any CUN area.
Following this strategy, we include the data on 2,055,974 students.

To classify students’ churn decisions, we exploit the information
on the chosen university and the CUN area. More specifically, we
account for differences in universities’ and hosting areas’ characteristics
by defining our unit of analysis as the combination of the university,
the CUN area, and the province hosting the university. Following this
strategy, we identify 1007 units. In each unit, we classify students’
choices into three categories: stay, churn-in, and churn-out. Students
are defined as stayers if they do not change the university or the
CUN area between their first and second year of career. Instead, a
churn-in decision is observed when students change the CUN area
while staying in the same university between her/his first and second
year of career, and a churn-out decision is observed when a student
changes the university. Moreover, the students who decide to churn-
out can be further divided into two groups depending on whether
they have changed their CUN area or not. Therefore, the churn-out
phenomenon is investigated considering two levels. In the first, the
churn-out phenomenon is analyzed in general to shed light on how
universities can reduce the losses of students due to their relocations.
In the second, the two groups are separately analyzed to understand
whether the determinants of churn-out flows change depending on
whether the students have also decided to change their disciplinary
area.8

To have more information on the dimension of the churn phe-
nomenon in Italy, Table 1 provides descriptive statistics on students’
churn decisions by university macro area and CUN disciplinary area.

From data depicted in Table 1, it is clear that students behave
differently according to universities’ geographical macro-area and CUN
disciplinary area. The percentage of churning students ranges from
8.2% (North-West) to 11% (Center). The three CUN areas in which
there is a dramatically high churn rate are Biology (24.6%), Geology
(23.5%), and Chemistry (24.3%). Such trajectories are historically re-
lated to passages of students towards the CUN area of Medical Science,

8 We thank the anonymous reviewer for this suggestion.
4

which interestingly shows also the lowest churn rate (5.4%). Medicine
is not the only degree program with a mandatory admission test and
a fixed number of students each year, but it is undoubtedly the most
coveted. Many exams of the first year of Biology and Chemistry pro-
grams can be easily transferred into the Medicine program; thus, many
students who cannot pass the Medicine admission test successfully
enroll in Biology/Chemistry in the first year and try the Medicine test
again one year later. A more complex churn behavior to interpret is
Geology’s high value. However, this area covers a very low share of
enrolled students (1.3% of the total).

Table 1 also provides information on the type of observed churning
behavior. Considering the percentage of students that change only the
CUN area, we can notice a peculiar behavior in the Islands macro-area,
where most students change only the CUN area after one year (61%,
while for other macro-areas such share is around 39%) but are less
encouraged to change also the university. This element can be related
to higher migration costs for students in the Islands, which could reduce
the number of affordable options available to them.

Overall, Medical Sciences (17.9%), Economic and statistical sciences
(34.8%), and Literary and art-historical sciences (38.3%) show the low-
est share of students changing CUN areas and the highest percentages of
students that decide to change only the university while staying in the
same area. This element suggests that these students prefer to stay in
their area even when unsatisfied with their chosen university. However,
for them, the churn phenomenon is more related to students who decide
to change both universities and CUN areas. A different picture emerges
when considering students in Geology, Chemistry, Physics, and Biology
that show the lowest percentage of students that decide to change only
the university while higher shares of students that decide to change
the disciplinary area both within their university than by enrolling in
a different institutions.

The MOBYSU.IT database also provides the information on our key
variable of interest: the number of degree programs in the unit. This
number is computed by counting the degree programs that are provided
by the university in the CUN area in the province considered. Our aim
is to estimate the effect of an increase in the variety of degree programs
on universities’ performance in terms of student retention. In other
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Table 2
Descriptive statistics on covariates.

Variables Descriptive

Name Description Average Std dev.

University:

Non academics/N Number of non-academic employees/Total number of students 0.209 0.121

Telematic Telematic (on-line) universities 0.043 0.203

Scholars/N Number of professors and researchers/Total number of students 0.218 0.139

Revenues/N University tax revenues/Total number of students 8354 9375

University/CUN area:

N of degree programs Number of Classi di Laurea in the unit 2.171 1.536

Professors in the area/N Number of professors in the CUN area/Total number of students in CUN area 0.134 0.353

Hosting area:

Unemployment Provincial unemployment 0.108 0.053

Taxable income Municipal total taxable income/number of tax-payers 19,574 3317

Regional GDP Regional added value per capita 24,689 6264

The table reports the name and the descriptions of variables used in estimation along with the average and the standard deviation.
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words, we aim to understand whether increasing the number and the
variety of degree programs may help reduce students’ churn risk.

The data regarding universities’ characteristics is obtained from US-
TAT. USTAT is an open-data portal managed by the Italian Ministry of
University and Research that contains information on the characteris-
tics of Italian universities. In particular, for each university, we observe
the number of non academic employees and scholars (professors and
researchers), the amount of revenues per student that is gathered by the
university, and the information on whether the institution is a telematic
(online) university. At the unit level, we observe the information on
the number of professors in the specific CUN area. This information is
used to account for the different characteristics of universities’ supply
that may affect students’ churn decisions besides the number of degree
programs.

Finally, to account also for territorial differences across the country
in terms of labor market opportunities and socio-economic conditions,
we collected the data on the provincial unemployment rate and the
regional value added per-capita from ISTAT, and the information on
the provincial total taxable income per tax-payer from the web site of
the Italian Ministry of Economy and Finance.9 To account for potential
simultaneity biases, all the covariates are lagged by one year. Moreover,
since telematic universities do not have a physical location, we have
imputed the average values of the hosting areas’ characteristics of other
universities.

Table 2 shows the definition and the descriptive statistics of all vari-
ables retrieved from the databases that are included in the estimation.

4. Methodological approach

To understand the effect of universities’ characteristics on students’
churn flows and inter-degree relocations, we define our outcome vari-
ables based on the definition of students’ churn decisions. In principle,
this analysis should be based on the micro-data on students’ choices
and characteristics. However, we chose to use the data at the aggregate
level since our primary interest concerns the aggregate impact of degree
programs’ variety at the institutional level rather than its heterogeneous
effects on different types of students. Therefore, using aggregate data
enables a more straightforward interpretation of the results. Indeed,
despite providing information on the heterogeneity of the effect of
interest, individual data would require the estimation of non-linear
discrete choice models (e.g., multinomial logit) that would complicate
the interpretation of the aggregate impact at the institutional level.

9 See https://www1.finanze.gov.it/finanze/pagina_dichiarazioni/public/
ichiarazioni.php.
5

o

Therefore, we believe that using aggregate data is a reasonable and
appropriate choice for our study, as it allows us to answer our research
question in a clear and rigorous way. However, using micro-data could
help to improve our understanding of the heterogeneity of the effect
based on individual characteristics. As pointed out in Section 6, we
leave this possibility for future research, limiting our analysis to the
estimation of the effect at the aggregate level.

Based on these considerations, we define two outcome variables.
The first outcome depends on the number of students that decide to
change university between their first and second years (i.e., churn-out
decision) and is defined as:

𝐼𝑜𝑢𝑡,𝑖,𝑡 =
𝑁𝑜𝑢𝑡,𝑖,𝑡 × 1000

𝑁𝑠𝑡𝑎𝑦,𝑖,𝑡
(1)

where 𝑁𝑜𝑢𝑡,𝑖,𝑡 is the number of students enrolled in unit 𝑖 at time 𝑡 − 1
that decide to change university at time 𝑡 and 𝑁𝑠𝑡𝑎𝑦,𝑖,𝑡 is the number of
tudents that is observed in the same unit 𝑖 between year 𝑡−1 and year
. Therefore, 𝐼𝑜𝑢𝑡,𝑖,𝑡 is the number of students that decide to change the
niversity between 𝑡−1 and 𝑡 every 1000 students that stay in the unit
etween the two years.

The second outcome is defined based on the number of students
hat decide to change CUN area between their first and second year of
areer by staying in the same university (i.e., churn-in decision). This
ariable is defined as:

𝑖𝑛,𝑖,𝑡 =
𝑁𝑖𝑛,𝑖,𝑡 × 1000

𝑁𝑠𝑡𝑎𝑦,𝑖,𝑡
(2)

where 𝑁𝑖𝑛,𝑖,𝑡 is the number of students enrolled in the unit 𝑖 in time
− 1 that decide to change CUN area in time 𝑡. Hence, 𝐼𝑖𝑛,𝑖,𝑡 measures
he number of students that, between year 𝑡 − 1 and year 𝑡, decide to
hange the CUN area for every 1000 students who stay in the unit in
he same time frame.

Therefore, these two outcomes help to measure two different phe-
omena. In the first case, we measure universities’ ability to retain their
tudents between the first and second year in a context of competition
etween universities. In the second case, we measure units’ ability to
etain students in a context in which different CUN areas in the same
niversity compete for students who decide to churn. Therefore, while
n the first case, we have a net loss for the whole university, in the
econd case, we measure the loss of students for the unit considered.

Moreover, although these two phenomena may be measured by the
umber of students in each churn category, we opted to use the ratio
etween churners and stayers to account for the overall dimension of
niversities in terms of students. Indeed, universities with a higher
umber of enrolled students are more prone to observe a higher number
f churners due to the fact that, for a given churn probability, bigger

https://www1.finanze.gov.it/finanze/pagina_dichiarazioni/public/dichiarazioni.php
https://www1.finanze.gov.it/finanze/pagina_dichiarazioni/public/dichiarazioni.php
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Fig. 1. Distribution of the indicator 𝐼𝑜𝑢𝑡,𝑖,𝑡.
The figure depicts the distribution of the indicator 𝐼𝑜𝑢𝑡,𝑖,𝑡 defined in Eq. (1). The first plot shows the distribution of the indicator in levels while the second depicts the distribution
of the transformed indicator ln(𝐼𝑜𝑢𝑡,𝑖,𝑡 + 1).
Fig. 2. Distribution of the indicator 𝐼𝑖𝑛,𝑖,𝑡.
The figure depicts the distribution of the indicator 𝐼𝑖𝑛,𝑖,𝑡 defined in Eq. (1). The first plot shows the distribution of the indicator in levels while the second depicts the distribution
of the transformed indicator ln(𝐼𝑖𝑛,𝑖,𝑡 + 1).
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universities will have a higher number of churners. Therefore, by using
a regression of the number of churners on units’ characteristics we will
not be able to disentangle the effect that these elements have on the
number of enrolled from the one that they have on the number of
churners. Instead, by using a ratio, we have a relative indicator that
helps measure the importance of the churn phenomenon by accounting
for the dimension of the unit.

Figs. 1 and 2 show the distributions of the outcome variables con-
sidering two different formulations. The first (on the left) considers the
dependent variables in levels without any transformation. The second
(on the right) shows how the distribution changes when we consider,
respectively, ln(𝐼𝑜𝑢𝑡,𝑖,𝑡 + 1) and ln(𝐼𝑖𝑛,𝑖,𝑡 + 1). This transformation is used
to show the share of zeros in the data and the distribution of the data
when we consider logs.
6

As shown in the two Figures, one important characteristic of the
outcome variables defined in Eqs. (1) and (2) is the relevant number
of zeros observed in the data.10 Indeed, 701 observations, equal to the
.5% of the total, in our data have a value of 𝐼𝑜𝑢𝑡,𝑖,𝑡 equal to zero. This
hare is even higher when considering the index 𝐼𝑖𝑛,𝑖,𝑡 for which we
bserve 2489 (30.5%) zeros.

To account for this element, the outcome variables are modeled
sing the Poisson Pseudo Maximum Likelihood estimator (PPML) [9].
ndeed, the use of the PPML entails various advantages over other al-
ernative techniques, such as the estimation of log-linearized equations
ith ordinary least squares (i.e., the transformed data in Figs. 1 and 2).
irst, given that the outcome variables are specified in levels and not

10 We observe a zero when the number of churners in the unit is zero.
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in logs, this technique allows to have zeros in the dependent variables.
Indeed, as shown in Santos Silva and Tenreyro [62], the PPML per-
forms better than other approaches even when the dependent variable
contains a high number of zeros. Moreover, as noted, for example,
in the health econometrics literature (see Manning and Mullahy [63],
Powell and Seabury [64]), using a log-linearized specification may lead
to wrong interpretations of the results due to Jensen’s inequality. Since
ln(𝐸[𝑦|𝑋]) ≠ 𝐸[ln(𝑦)|𝑋], a log-linear specification may inform on the
role that 𝑋 has on the logs of the ratio between churners and stayers
ather than on the ratio itself. Another important advantage is that
oisson regressions do not require additional assumptions with respect
o the OLS. As highlighted by Santos Silva and Tenreyro [9], the only
ssumption required by the PPML is that the conditional expectation
f the dependent variable in Eq. (3) is correctly specified. Under this
ondition, the PPML represents a robust estimation technique with
espect to the OLS associated with the log-linear specification that, in
he presence of heteroskedasticity, is not biased only under very specific
onditions (see Santos Silva and Tenreyro [9] in page 644). Moreover,
he PPML requires fewer assumptions than other techniques that are
sed to model dependent variables with zeros such as the negative
inomial that requires, besides defining the conditional expectation
f the dependent variable, to specify also the variance.11 Indeed, as
hown in Gourieroux et al. [66], Poisson regressions do not require
ny distributional assumption for the dependent variable and can be
sed to model any dependent variable with nonnegative values (see
lso Correia et al. [67]). This feature also rules out other possible
olutions such as two-part models or hurdle models (e.g., Cragg [68],
ullahy [69]) that require additional assumption on the distribution of

he data [70].1213

Within the PPML framework, we model the ratios between the
umber of churners and stayers as follows:

𝑗,𝑖,𝑡 = exp(𝑋𝑖,𝑡𝛽 + 𝛾𝑖 + 𝜔𝑖 + 𝛿𝑖) + 𝜖𝑗,𝑖,𝑡 with 𝑗 = 𝑜𝑢𝑡, 𝑖𝑛 (3)

here 𝑗 indicates which dependent variable is considered in the estima-
ion, 𝑖 indicates the unit given by the combination of university, hosting
rovince, and CUN area, and 𝑡 the academic year. Moreover, 𝑋𝑖,𝑡 is
set of universities’ and hosting areas’ characteristics that affect the

umber of churners in the unit, 𝛾𝑖 is the set of university fixed effects
hat account for all the time-invariant elements that affect our outcomes
nd vary among universities, 𝜔𝑖 is the set CUN area fixed effects that
ccount for all the characteristics that are specific to the considered
UN area and do not vary over time, and 𝛿𝑖 is the set of regional

ixed effects that account for all time-invariant characteristics of the
osting regions. To allow the presence of universities and CUN areas
ixed effects, we use the stata routine ppmlhdfe developed by Correia
t al. [67] to account for the presence of high-dimensional fixed effects.
s will be discussed in Section 5, we will estimate various specifications
sing different combinations of fixed effects. Therefore, depending on
he considered specification, we will consider two sources of variation:
he variation within universities and the one within CUN areas. The use
f fixed-effects estimation over a random-effect multilevel estimator is
rounded in the ability of fixed-effects to account for the presence of
ime-invariant unobserved heterogeneity that could introduce a corre-
ation between our regressors and the error term, potentially leading

11 See, for example, Wooldridge [65] in Chapter 19.
12 Another reason to avoid two-parts models in our case is given by the

act that we do not have any reason to suspect the existence of two separate
rocesses for the extensive margin (i.e., whether the outcome variable is
reater than zero) and the intensive margins (i.e., the number of students that
ecide to churn).
13 PPML is widely employed in many contexts with nonnegative dependent
ariables that present a relevant mass of zeros such as, among the most
otable, trade [9], environmental agreement [71], arms trade [72], crime and
iolence [73], and currency unions [74]. See Santos Silva and Tenreyro [70]
or a review of the state of the art of the PPML applications and advantages.
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to biased results [65]. Moreover, as we are not primarily concerned
with modeling the variability of churn flows, we believe that fixed
effects offer a superior approach to estimating the average effect of our
variable of interest while controlling for all time-invariant factors that
may influence our analysis.

The set of variables 𝑋𝑖,𝑡 contains information on universities and
osting areas. Our variable of interest is given by the number of degree
rograms provided in the unit in year 𝑡. The associated coefficients
easure how the variety in the supply of degree programs in the unit
ay help to reduce the risk of losing students due to churn decisions.
owever, since students’ decisions may depend also on other elements
esides the number of degree programs, we account for several other
haracteristics.

Specifically, at the macro level, for each university, we observe the
umber of non academic employees, the number of scholars, and the
evenues obtained. The first characteristic measures the quality of non
cademic services provided to students and professors. The number of
cholars is a proxy for the quality of the academic services provided
y the universities. Indeed, given the number of enrolled students, a
igher number of scholars means smaller classrooms, and it can be
ositively related to the time that each professor dedicates to each
tudent. Finally, revenues are a measure of costs that students have
o bear to enroll in the considered university. To account for the
imension of universities, each regressor is divided by the number of
nrolled students.

At the unit level, for each CUN area, we observe the number of
egree programs and the number of professors. While the first regressor
s the variable of interest, the second helps to account for the variability
n the number of professors among CUN areas in the same university.

Finally, at the hosting area level, we account for the provincial un-
mployment, regional added value, and taxable income. These elements
elp to account for the heterogeneity in labor market opportunities and
ocio-economic characteristics among different areas of the country.
he descriptive statistics regarding the variables used in the estimation,
long with their definition, are reported in Table 2.

Given the non-linear form of the model, all parameters are to be
nterpreted as semi-elasticities. As shown in Santos Silva and Tenreyro
9], for a given parameter 𝛽 the semi-elasticity is obtained by com-

puting (exp(𝛽) − 1) × 100%. For example, for a coefficient equal to 0.5,
he expected increase in the conditional expectation of the dependent
ariable associated with a unit increase in the considered regressor is
qual to (exp(0.5) − 1) × 100% = 64.87%.

5. Results and discussion

The PPML estimation results are shown in Tables 3 and 5. Each
table holds the estimated coefficients, their standard errors, and the
associated p-values.14 In the following, only the coefficients for the
variables attaining the university quality and organization will be
analyzed, neglecting the variables that control the contextual effects
related to hosting areas’ characteristics and fixed effects.

Looking at the results for models in Table 3, we notice that the
number of degree programs negatively affects the churn-out indicator
(the associated 𝛽 ranges from −.115 to −.140). This implies that increas-
ing the variety of degree programs by one additional program reduces
the churn indicator by at least 11%, increasing the retention rate. This
result is also stable when we introduce the regional, university, and
CUN area fixed effects. Also, the number of professors for disciplinary
areas and administrative staff members have negative effects on churn,
especially in models 5 and 6 that consider regional and CUN areas fixed
effects: increasing the number of professors per student reduces the

14 Since we have population data, the estimated coefficients should be
interpreted as population parameters. However, standard errors can be used
to assess the preciseness of our estimates.



Socio-Economic Planning Sciences 94 (2024) 101926C. Usala et al.

c
T
I
i
M
p
t
t
u
o

b
t
a
I
r
n
c

o
(
t

c
w
o
s
t
t
p
T
i
w
d
t
t
a

Table 3
PPML estimation results for the 𝐼𝑜𝑢𝑡,𝑖,𝑡 indicator.

(1) (2) (3) (4) (5) (6)

N of degree programs −0.116*** −0.121*** −0.123*** −0.115*** −0.140*** −0.116***
(0.00830) (0.00891) (0.00871) (0.00889) (0.0105) (0.0111)

Revenues/N (10ke) −0.0361 −0.0919*** 0.198** −0.0316 0.234***
(0.0259) (0.0264) (0.0620) (0.0242) (0.0594)

Scholars/N 1.525*** 2.483*** −0.317 2.345*** −0.213
(0.290) (0.317) (0.707) (0.289) (0.680)

Professors in the area/N −0.0239 −0.0246 0.0174 −0.413** −0.384**
(0.105) (0.103) (0.0980) (0.157) (0.136)

Non academics/N −1.093*** −0.842*** −1.419* −1.026*** −1.510**
(0.211) (0.185) (0.617) (0.167) (0.562)

Provincial Unemployment −0.968* −1.519*** −2.206*** −1.742*** −2.316***
(0.420) (0.459) (0.528) (0.414) (0.466)

Taxable income per capita (10ke) −0.128 −0.0618 −0.393*** −0.168* −0.665***
(0.0690) (0.0749) (0.0907) (0.0746) (0.0973)

Regional GDP per capita (10ke) −0.0277 −0.269* −0.0358 −0.326** 0.0346
(0.0441) (0.107) (0.193) (0.106) (0.175)

Constant 4.549*** 4.907*** 5.236*** 5.908*** 5.812*** 6.391***
(0.0263) (0.148) (0.252) (0.513) (0.237) (0.459)

CUN area FE No No No No Yes Yes
University FE No No No Yes No Yes
Region FE No No Yes Yes Yes Yes

Observations 8160 8160 8160 8160 8160 8160
Pseudo 𝑅2 0.023 0.035 0.075 0.162 0.266 0.341

The table reports the results of the PPML estimation with respect to the 𝐼𝑜𝑢𝑡,𝑖,𝑡 indicator. In the first panel we report the estimated coefficients
for the variables included in the estimation (see Table 2 for details). The second panel reports the information on the set of fixed effects used
in estimation. The last panel shows the number of observations and the Pseudo 𝑅2. The results are obtained via the stata routine ppmlhdfe.
Standard errors in parentheses. * 𝑝 < 0.05, ** 𝑝 < 0.01, *** 𝑝 < 0.001.
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hurn indicator of at least 32% (𝛽 = −0.384) in the last specification.
his result confirms the effect related to the variety of degree programs.
ndeed, having more professors in a specific disciplinary area enables
nstitutions to provide students with more and better-tailored courses.
oreover, more professors also imply a lower ratio of students per

rofessor, thus improving courses’ quality and the student-teacher rela-
ionship. The impact of administrative staff, which is more connected
o the quality of services (organization, administration, etc.) that a
niversity could offer, is even larger (𝛽 = −1.510), yielding a reduction
f the churn indicator that could reach 77%.

For what concerns the revenues, their growth increases the proba-
ility of losing students (being constant regional GDP per capita and
axable income): an increase in university revenues per student is
ssociated with a growth of the churn-out indicator of 20% (𝛽 = 0.198).
ndeed, higher revenues can be related to higher enrollment costs,
educing units’ attractivity; a share of that revenue is due to public
ational expenditures, and students’ own fees are responsible for a
onsiderable quota.

To better understand the role of degree programs’ offering on churn-
ut flows, Table 4 shows the results regarding the specifications (4) and
6) of Table 3 by separately considering the students that change only
he university and those that change also the CUN area.15

The results indicate that the effect of the number of degree programs
hanges depending on the source of variation considered. When the
ithin-university variation is considered (specification (4)), the number
f degree programs has a stronger effect in reducing the churn rate of
tudents who change both the university and the CUN area. However,
his result changes when we account for the time-invariant characteris-
ics of the CUN areas (specification (6)). In this case, the effect of degree
rograms’ variety is stronger for those who change only the university.
herefore, the negative effect associated with degree programs’ supply

n Table 3 is mainly driven by those students who seek a specific course
ithin their disciplinary area. This result implies that the variety of the
egree programs offered within the various disciplinary areas is crucial
o reducing the loss of students due to churn-out behaviors. The more
he offer is diversified, the less the students are motivated to seek other
lternatives in other institutions.

15 We thank the anonymous referee for this suggestion.
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Table 4
PPML estimation results for the 𝐼𝑜𝑢𝑡,𝑖,𝑡 indicator by type of churn.

Only university University & CUN area

(4) (6) (4) (6)

N of degree programs −0.0263* −0.157*** −0.171*** −0.0662***
(0.0122) (0.0150) (0.0123) (0.0127)

Revenues/N (10ke) 0.282*** 0.244** 0.101 0.192**
(0.0853) (0.0788) (0.0784) (0.0699)

Scholars/N 0.385 0.281 −1.137 −1.347
(0.994) (0.954) (0.867) (0.708)

Professors in the area/N −0.271 0.0298 0.151 −0.496***
(0.225) (0.266) (0.102) (0.138)

Non academics/N −1.995* −1.731* −0.530 −0.795
(0.859) (0.809) (0.795) (0.639)

Provincial Unemployment −2.335** −3.184*** −2.163** −1.575**
(0.724) (0.677) (0.664) (0.526)

Taxable income per capita (10ke) −1.697*** −0.472** 0.438*** −0.864***
(0.149) (0.158) (0.108) (0.102)

Regional GDP per capita (10ke) 0.895** 0.305 −0.610** −0.101
(0.317) (0.308) (0.227) (0.175)

Constant 4.910*** 4.428*** 5.444*** 6.810***
(0.840) (0.789) (0.603) (0.468)

CUN area FE No Yes No Yes
University FE Yes Yes Yes Yes
Region FE Yes Yes Yes Yes

Observations 8151 8151 8135 8135
Pseudo 𝑅2 0.159 0.275 0.170 0.467

The table reports the results of the PPML estimation with respect to the 𝐼𝑜𝑢𝑡,𝑖,𝑡 indicator
y separately considering the students that change only the university and those that
hange also the CUN area. In the first panel we report the estimated coefficients for the
ariables included in the estimation (see Table 2 for details). The second panel reports
he information on the set of fixed effects used in estimation. The last panel shows
he number of observations and the Pseudo 𝑅2. The results are obtained via the stata
outine ppmlhdfe. Standard errors in parentheses. * 𝑝 < 0.05, ** 𝑝 < 0.01, *** 𝑝 < 0.001.

Table 5 shows the results related to the churn decision within a
niversity, i.e., students who decide to change only the CUN area at the
nd of their first year but stay in the same university. In that regard,
his churning decision is a potential cost for the CUN field and/or the
epartment but not for the university itself. In this case, the effect
ssociated with the number of degree programs changes according to
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Table 5
PPML estimation results for the 𝐼𝑖𝑛,𝑖,𝑡 indicator.

(1) (2) (3) (4) (5) (6)

N of degree programs −0.000282 −0.0680*** −0.0769*** −0.133*** 0.193*** 0.130***
(0.00972) (0.0105) (0.0105) (0.0115) (0.0147) (0.0141)

Revenues/N (10ke) −0.586*** −0.616*** −0.0714 −0.263*** 0.0236
(0.0480) (0.0529) (0.127) (0.0474) (0.113)

Scholars/N 4.237*** 4.447*** 1.673 3.498*** 1.315
(0.404) (0.439) (1.691) (0.385) (1.331)

Professors in the area/N 0.603*** 0.609*** 0.551*** −0.290* −0.313*
(0.0988) (0.104) (0.0940) (0.132) (0.125)

Non academics/N −1.621*** −1.795*** 0.297 −1.659*** 0.213
(0.278) (0.309) (1.793) (0.282) (1.406)

Provincial Unemployment −0.964 −0.955 −3.034*** −0.457 −2.144***
(0.615) (0.669) (0.742) (0.541) (0.636)

Taxable income per capita (10ke) 1.873*** 1.759*** 3.199*** 0.493*** 1.413***
(0.0964) (0.119) (0.214) (0.107) (0.238)

Regional GDP per capita (10ke) −1.096*** −1.235*** −2.113*** −0.718*** −1.290***
(0.0725) (0.147) (0.288) (0.124) (0.229)

Constant 3.946*** 2.892*** 3.480*** 3.048*** 4.551*** 4.414***
(0.0319) (0.208) (0.329) (0.746) (0.275) (0.598)

CUN area FE No No No No Yes Yes
University FE No No No Yes No Yes
Region FE No No Yes Yes Yes Yes

Observations 8160 8160 8160 8061 8160 8061
Pseudo 𝑅2 0.000 0.144 0.168 0.262 0.512 0.567

The table reports the results of the PPML estimation with respect to the 𝐼𝑜𝑢𝑡,𝑖,𝑡 indicator. In the first panel we report the estimated coefficients
for the variables included in the estimation (see Table 2 for details). The second panel reports the information on the set of fixed effects used
in estimation. The last panel shows the number of observations and the Pseudo 𝑅2. The results are obtained via the stata routine ppmlhdfe.
Standard errors in parentheses. * 𝑝 < 0.05, ** 𝑝 < 0.01, *** 𝑝 < 0.001.
he specification. In the first null model, which includes only a constant
nd no other variables, such an effect is not significant, given that all
he controls/covariates are missing. As we include more variables in the
odel, the effect becomes more specific; in the first models, with fewer

ontrols, such an effect is negative, due to missing fixed effects in the
odel specification. Thus, it becomes positive when all the variables

re considered, highlighting a more precise behavior.
Looking at the fourth model, that includes university and regional

ixed effects but without specific CUN area effect, the results can be
nterpreted in a framework of competition between CUN areas in the
ame university (and, to an essentially smaller extent, among different
niversity locations of the same university). As shown in Table 5, the
oefficient for the number of degree programs is 𝛽 = −0.133, and it
eans that if there is a unitary increase in the number of degrees,

here is a reduction of 12.45% in the churn rate regarding students
hat relocate within the same university. Thus, offering more degree
rograms for the CUN area in the same university reduces this specific
hurning risk. Universities with more degree programs may provide
tudents with specific courses tailored to their preferences, reducing
heir need to change degree programs after one year.

In the fifth model, we remove the fixed effects for the university
hile we introduce the CUN area fixed effects. Here, we deepen the
etween-university competition phenomenon, given that we are con-
rolling for the CUN area variables. In this case, the coefficient for the

of degree programs is positive: 𝛽 = 0.193; thus, for each increase in
the number of degree programs, churning risk increases by 21.28%.
Increasing the options available seems to increase the chances that
units will experience an increase in the churn rate related to students’
inter-degree relocation within the same university. This element may be
related to the fact that, within the same CUN area, a more varied supply
of degree programs may provide courses characterized by many similar
exams that can be transferred easily from one CUN area to another.
The results also confirm the positive role of having more professors
in a given disciplinary area. Controlling for the CUN areas and the
universities’ characteristics (specifications (5) and (6)), the estimated
coefficient is negative: more professors in the area lower the churn
indicator by 26.9% (𝛽 = −0.313). As previously mentioned, this result
an be linked to the quality improvement of the courses, due to fewer
9

students per professor and more customized degree programs based on
students’ needs.

Overall, two sets of models indicate that increasing the options
of degree programs available for students has twofold effects: churn
between universities is reduced, and churning within universities in-
creases. Thus, students are likely kept in the same university (in this
regard, it is a negated risk) as more programs are offered. Furthermore,
for a student, the option to change the CUN area (i.e., degree program)
could be considered an improvement, given that it occurred only after
one year, and such a student is ideally on time in changing academic
career and being successful. In contrast, being kept in a degree pro-
gram not suited for such a student will likely lead to poor academic
proficiency or, in the worst scenario, even a complete dropout from the
university system. Thus, the idea that each churn has to be conceived as
a risk for a single student is, of course, a simplification; it can even be an
opportunity to change their path in time. Therefore, being able to offer
a wider range of degree programs can be a threat to specific CUN areas.
However, it may help universities retain their students while attracting
new ones from competitor universities.

6. Conclusion and policy implication

In Italy, as elsewhere in the world, the quality of the educational and
training systems is a strategic element from a personal point of view
and to support social progress and economic development of the soci-
ety as a whole. Education contributes to human capital development,
research, and, in developing countries, even nation-building itself [75].
Reducing the dropout and churn phenomena are certainly issues to
be addressed to improve the educational system’s quality. They have
been considered in the socio-economic literature at the same time as
(i) a waste of time and public and private financial resources, and (ii)
an inevitable step for some students who entered college with inade-
quate knowledge of themselves [52]. While for each individual student,
the churn decision could be an even necessary pathway to increase
educational success after choosing a more suited degree program for
himself/herself, when dealing with the analyses of higher education as
a system, it is without any doubt an overall negative phenomenon due
to its cost (both economic and social).
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In this respect, this paper focuses on the critical issues related to the
churn phenomenon in Italy, which has become even more evident in
a quasi-market context where universities compete to attract students
into their degree programs [2,5,16]. Within this context, compounded
by the evaluation criteria of Italian universities, evaluating the elements
that affect students’ churn risk has become crucial for policymakers and
institutions to implement effective strategies to support student success.
Indeed, by early identifying at-risk students, universities can reduce the
tangible and intangible costs attributable to churn risk in terms of, for
example, the organization of space and facilities, which are adapted and
equipped according to the number of enrollments, and compensate for
the number of students who have dropped out or churned with new
enrollments [59]. The loss of a year of study has several implications
for the student’s future, such as economic costs (fees paid), delay in
degree achievement, and late entry into the job market. Within this
framework, it is evident that managing the risk of students’ career
disruption is a multidimensional issue influenced by different factors
related to individual characteristics (e.g., academic preparedness, fam-
ily background, mismatched expectations). Thus, academic challenges
require a comprehensive approach. Indeed, only by recognizing and
pointing out these challenges can stakeholders work towards improving
retention rates and ensuring that more students successfully complete
their higher education programs.

To better understand the elements that may help universities in
reducing the churn phenomenon, this research has investigated the
relationship between universities’ attributes and the risk of churn asso-
ciated with inter-degree and inter-university relocations by exploiting
the administrative data on the population of students enrolled in the
Italian higher education system between 2010 and 2018 embedded in
a data-integration approach. In particular, the empirical approach has
been based on the application of the PPML estimator to account for
the presence of zeros in dependent variables (due to the absence of
churners in the units) and on the inclusion of several control variables
and fixed effects to account for the role played by the characteristics of
universities, CUN areas, and university’s hosting areas.

The results highlight that the variety and the dimension of uni-
versities’ services, also in the form of human resources (researchers,
professors, and non-strictly academic figures, such as administrative
staff), contribute to reducing students’ churn flows and are positively
associated with universities’ retention rates. This result may be related
to the opportunity for institutions to diversify their educational of-
fer by providing more and better-tailored courses to meet students’
preferences, even within each CUN area. In this respect, the number
of degree programs and the number of professors in the disciplinary
area are essential for improving institutions’ quality and matching
students’ preferences. Moving from this result and considering the aging
population of Italy that will have negative effects on the number of
students enrolled in universities [76], it might be beneficial, while
keeping the public costs of education constant, to keep also the number
of professors constant to improve the ratio between students and pro-
fessors and enhance the quality of the degree programs by providing a
more customized offering.

Furthermore, from the analysis of within-university relocations, it
is clear that increasing the available programs could also help students
rethink their academic path after one year while staying in the same
institution. In this respect, a good higher education orientation is criti-
cal to reducing students’ career path disruption at the university [77].
Indeed, universities have promoted several measures to facilitate stu-
dent retention, thereby avoiding degree program switching that could
lead to both study delay and negative evaluation for universities. In
order to guide students’ choices based on their knowledge and skills,
the Italian National Recovery and Resilience Plan (Piano Nazionale di
Ripresa e Resilienza — PNRR), which is part of the Next Generation
EU recovery project, has defined some measures related to students’
orientation in school-university transition in Mission 4 (Education and
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Research), Investment 1.6, aiming at qualifying the education system
and increase the number of graduates by facilitating and encouraging
the transition from upper secondary school to university and, at the
same time, addressing the problem of university dropouts in later
years with targeted guidance and mentoring actions. Regarding this
aspect, universities have already introduced some improvements in the
orientation programs, such as the activities implemented under the
Italian Ministerial Decree 934/22 — Criteria for allocation of resources
and methods of implementation of projects related to ‘‘Active guidance
in school-university transition’’ (PNRR) aimed to lead students toward a
much more reasoned and well-informed choice of the degree program.

This contribution adopted a systematic analytical approach that
considers variables observed at the macro level of universities and CUN
disciplinary areas. Therefore, the chosen approach has the drawback
of not considering the perspective of single students who are faced
with the difficult decision of whether to continue their studies at
university. On the one hand, the proposed approach has allowed us to
link the phenomenon of churn-out risk to the structural characteristics
of the university of enrollment and the reference context. On the other
hand, the point of view of churning students has not been considered.
However, the detection of individual aspects through, for example, the
creation of an ad hoc survey, could have enriched the discussion by
suggesting appropriate improvement measures able to offer university
governance valuable tools to prevent the risk of losing students in the
transition from one year to the successive one. Investigate factors such
as students’ satisfaction with respect to the course of study, the teaching
provided, and the services offered by the university; students’ percep-
tion of social support, as well as expectations about their professional
and personal future, together with other factors expressly linked to
the work context (for example, job offers after graduation), are key
factors to consider for further development of researches on the topic
of university dropout and churn in general. Some of these features
could be linked to the environmental variables that we included in the
models, acting as proxies, but the individual point of view has not been
included explicitly in the analyses. A challenge could be to perform
altogether a micro-level survey embedded in a systematic analysis that
points instead to the macro-level, to obtain an exhaustive picture of the
churning problem for the Italian higher education system.
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