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1. Introduction

Many important economic decisions, such as investsna human capital, saving, search for a new job,
health-related activities, originate costs and benéhat occur at different points in time. Theursdard

economic theory assumes that individuals tradewtiities in different time periods according to an

exponentially declining discount factd¥ : this formulation entails time consistent prefees

However, a lot of empirical evidence shows thaivimilal decisions are better described through
present-biased preferences or a “quasi-hyperbtified discounting factor (Laibson, 1997; O’Donogzune
Rabin, 1999; DellaVigna, 2009) in which the overaidividual utility function is represented as:

U, =u, + B, + Bo°u,,, +... whereu is the per-period utilityd is the standard discount factor afick 1

represents an “immediacy effect”, that is, immeglilenefits and costs are perceived as much more
important than future onésTherefore, individuals will tend to anticipate tifiaations to the present and
postpone costly activities to the future, strondjigcounting the related future consequences of therent
choices.

The *“quasi-hyperbolic” utility function implies tietinconsistent preferences and self-control
problems. For example, an individual with presdaséd preferences, when confronted in the currenog
with an investment as studying (creating benefita idistant future in terms of higher earningsteglao
better educational attainments) will tend to pretirete the effort to the next period, and theraylslet
again to the next orfeSophisticated individuals — predicting their ftypreferences and aware of their
future self-control problems — will try to use coitrment devices to overcome or attenuate procragtima
whereas fully or partially naive individuals wilbatinue to procrastinate incurring important wedféosses.

Empirically, the role played by procrastination Hasen shown in relation to consumption and
savings decisions (Laibson, 1997; Angeletos et24lQ1), credit card use (Ausubel, 1999), healttb clu
memberships (DellaVigna and Malmendier, 2005) ptetee calls (Grubb, 2009).

Investments in human capital are activities in \uhtwe tendency to procrastinate can be particularly
harmful for individual achievements and lifetimdityt. Techniques to manage procrastination aregsstgd
in the websites of many universities worldwidelowever, there is little evidence on the relatiops
between procrastination and educational performano®ng the few exceptions, the seminal work of
Mischel, Shoda and Rodriguez (1989) analyzing setitrol in 4-year old children and relating thebiliy
to delay gratification with their future scholasperformance; the analysis of Wong (2008) showiog h
students’ performance in two college courses isatiegly correlated to students’ self-reported teryeto

procrastinate and to their degree of naivete; tmallsscale experiment carried out by Ariely and

! This is also called th(aﬁ,é') formulation.

2 Similarly, Akerlof (1991) derives procrastinatimom the unduly saliency of current costs with esstpto future costs.
% See, for example, Harvard UniversiBrocrastination - Bureau of Study Counsel - Harwdniversity, University of
Pennsylvania,‘One of These Days I'll Stop ProcrastinatingBattling the Block: Writing Through and Beyond
Writer's Block’ University of Buffalo,“Overcoming Procrastination™Cornell University,“Creating a Daily To-Do
List”.
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Wertenbroch (2002) (with about 60 students) findihgt students facing exogenously imposed deadlines
perform better than students who set autonomotesgliches, while students facing no deadlines ahaliv
the worst academic performance.

On the other hand, a number of works have triednt@stigate the relationship between time
preferences and educational achievements. Gols@yonqvist and Lindahl (2013), using a Swedish
longitudinal dataset linked to a survey on childseime preferences, highlight a substantial advémgpact
of impatience on school performance. Castillo e{2011) show that children with higher discounesaare
more likely to receive disciplinary referrals inhsol. Cadena and Keys (2011), using the National
Longitudinal Survey of Youths (NLSY), find that imHuals perceived as “restless” (as judged by the
interviewer), a proxy for impatience, do worse @ms of educational attainments. De Paola and Gioia
(2013), using data from a sample of Italian undestigate students, find a negative relationship betvtiene
preferences and academic performance. In conwatttese findings, Bettinger and Slonim (2007) db no
find among a sample of children any correlatiowleetn a measure of their time preferences andshbkool
achievement.

Even if the tendency to procrastinate and timeguegfces are likely to be related (O'Donoghue and
Rabin, 1999; Reuben, Sapienza and Zingales, 28@)policy implications deriving from impatiencesar
different from those deriving from procrastinatiavhile choices related to a higher degree of inguete are
rational, those deriving from procrastination ao¢ fally rational and since they can produce negadiffects
on individual and social welfare finalized poliayérventions might be required.

In this paper we focus on procrastination probleansong lItalian college students. We firstly,
investigate the relationship between procrastinagititudes and academic success. Secondly, wegzanal
what extent an educational policy requiring studdatattend some remedial courses has been eédotiv
individuals with a tendency to procrastinate coragao others who typically do not procrastinate.

Many of the existing empirical investigations ore thelationship between procrastination and
individual outcomes rely on self-reported measuwfeprocrastination, often obtained from surveysiragk
subjects about their tendency to accomplish a itaskediately or to delay it. Another measure, esgBci
used among psychologists, is to consider studdygkavior in turning term papers (see for example,
Solomon and Rothbaum 1984; Dewitte and Schouwend0@2; Howell et al. 2006): given their nature,
these studies usually rely on very small samples.

In our work we use a measure of individual prodgnasion based on actual students’ behavior rather
than on survey questions, with the additional ath@a of considering a quite large sample of stisdefe
exploit the fact that in the University we considdre admission decision is notified to all the Igjpm
students at the same time (through the universiticial website) and students have available seven
weekdays to accomplish the enrollment proceduré;iwtequires some bureaucratic tasks and the paymen
of an initial fee through bank or post offit&@hese activities represent small but immediatestaation costs

for students, in terms of time lost in filling therms and in making the payment. Individuals witteadency

* Credit card or on-line payment was not accepted.



to procrastinate are likely to accomplish the thgkr in time or just before the deadline. Therefore
consider as a proxy of individual procrastinatitie number of days a student takes to accomplish the
enrollment procedure since the admission notificatiThis measure of procrastination is a reasonable
behavioural counterpart of survey questions askingents about their tendency to “complete assigtsne
immediately”, “complete before deadline”, or “atetHast possible moment”. Then, we assume that
procrastination in carrying out this administratiask is predictive of a general tendency to pretanate
that we consider as a relatively stable and pergistharacteristic of an individual.

The short time period that students had for accsmiplg the bureaucratic procedures required for

enrollment also allows to plausibly assume — imterof the 3, ) formulation — that the standard discount
factor J is equal to one. Therefore, with respect to exjstvorks in which the impact a and § cannot
typically be separated, thanks to a reasonableurea$ 5, we are able to isolate the effects of self-cdntro

problems (which arise from limited rationality) frothose arising from a pure time preference (cteisis
with full individual rationality).

Similar measures of procrastination are used bybBeuSapienza and Zingales (2007) who consider
both the delay of students in cashing a check hadiming for the application to an MBA. Compared t
their measures, our indicator is less likely todfected by other factors apart from students’ éenny to
procrastinate. In fact, we do not consider thergrfor the application to the Degree program, hattiming
for accomplishing bureaucratic procedures onceestisd applications were accepted by their preferred
degree course. These students are unlikely to umbests scarcely motivated to enroll at university o
uncertain about the Degree program to choose (seepksent some robustness checks showing thheneit
motivation nor the availability of information adgiving our results). In addition, given the velhost time
period of seven days that students had for firaizheir enrollment procedure, we can exclude that
measure is related to students’ wealth or finarmimstraints (indeed our measure of procrastinatiorot
correlated neither with parents’ education nor wliir economic conditions).

In the first part of the paper we investigate whetlacademic achievements are correlated to
procrastination. We find that, controlling for amioer of individual characteristics, including cagre
abilities, students who tend to procrastinate obt@orse educational outcomes, both at the High &cho
level (earning a lower Final Grade) and in terms$hef number of credits acquired in their acaderareer.
The tendency to procrastinate is also positivelgtee to drop out decisions. These results hold #iso
when — using an alternative sample — we control farents’ education, family background and some
measures of individual motivation.

Thus, our findings are in line with the recentriiiire (see, among other, Heckman and Rubinstein,

2001) stressing the importance of non-cognitivéditas for success in education and in the laborketa

® Novarese and Di Giovinazzo (2013) use a very simiteasure of procrastination for students enralled Degree
Program in Law at an Italian University and fingjinirates of correlation between this variable anegl measures of
students’ performance.
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The second part of our paper investigates whethedacational policy undertaken to help students to
close their educational gaps is also effective vercome procrastination problems. While the existin
literature considers interventions directly aimeédetlucing procrastination — such as binding deadlior
other commitment technologies (DellaVigna, 2009jve- show that also policies not directly aimed at
solving self-control problems can produce posigffects on procrastinators. More precisely, we $oon a
policy — adopted for our sample students in 2008826 requiring freshmen students to attend some
remedial courses at the beginning of the acaderse. yAssignment to remedial courses was basedeon th
results obtained by the students at a placemeranesonly students who, in each field of studyreyglaced
below a certain score were induced to take remediaises. Relying on the cutoff rule adopted tagass
students to the treatment, De Paola and Scoppa)28hluate the effectiveness of the remedial @anogr
using a Fuzzy Regression Discontinuity Designhia paper, instead, using the same identificaticategy,
we investigate whether the effects of the prograemewheterogeneous according to students’ attitade t
procrastinate.

Remedial courses and the related mentoring aetivitiade soon salient to attending students the need
to work hard to overcome their educational gapss Type of awareness might reveal particularly vatd
for subjects with a tendency to procrastinate. farrmore, given the very small number of studentsaich
class (maximum 40 students), these courses proddadlines for studying activities (through exezsin
classes, tutorials, homework, and so on) that iedustudents to provide effort on a regular bagis t
mechanism might have changed students’ studyingtshamd might result especially beneficial for
procrastinators.

We firstly show that students just above and betber cutoff point (on which assignment to the
remedial program was based) do not differ signifilyain terms of their tendency to procrastinatbeit, we
present both Intention to Treat effects and Locatrage Treatment effects and show that the efietiss
of the remedial program was different accordingstadents’ propensity to procrastinate. We find that
students who mostly benefit from the program apséhwith the strongest tendency to procrastingtes T
finding is consistent with results emerging fromrn@aand Sacerdote (2013) who show that a program
offering monetary incentives and mentoring acwgtito high school students was especially helgiul f
individuals who tend to procrastinate.

The paper is organized as follows. In Section Zvevide some background information and describe
the data used in our empirical investigation. lot®® 3 we analyze how students’ educational outoare
related to procrastination. Section 4 shows thiedint impact of remedial courses according to esttsd

procrastination attitude. Section 5 concludes.



2. Data and Descriptive Statistics

Our empirical analysis relies upon individual-ledata using a sample of undergraduate studentezhio
the academic year 2009-2010 at the University dal@¢a, a middle-sized public university locatedthe
South of Italy’ The students in our sample are enrolled in Fiestel Degree (FLD) courses offered within
different fields (Economics, Pharmacy, Engineerldgmanities, Mathematics and the Natural Sciermed,
Political Sciences).

Starting from the % to the 24 August 2009, our sample students have appliedHeir preferred
Degree program at the University of Calabria. Thika,University has evaluated students’ applicatidine
evaluation procedure — mainly based on studenggh ISichool Grade — has led to a list of admittedestts.
This list was communicated to students through ipatibn on the University website on Septemb®r 9
Therefore, all students who applied for a placeewaformed of the admission decision at the same.ti
Starting from the publication of admission decisioadmitted students had 7 weekdays to accomgiish t
enrolment procedure (from Septembe¥ 1® September 13.

Students who did not accomplish their enrolmentgss were excluded and places left vacant were
filled with students who were ranked lower at tirstfstage or by re-opening the application procedu
Given this procedure, after the first deadlineumher of students were admitted in Degree Progeardsd
up with vacant places after the accomplishmenheffirst stage of enrolment. In our analysis welugke
these students and we only consider students whosdament was completed until the first deadline.
Students enrolled later may have ended up in Delgregrams that differ from those that they woulgena
chosen as a first choice or could be charactetiyesther unobservable differences with respecetularly
enrolled students.

The enrolment procedure requires students tanfil humber of forms and to pay a first small pért o
the university fees (320 euros) through a paymeatBank or a Post Office. We observe the day iiclwh
students have accomplished their enrolment proeedud on the basis of this information we build a
measure of procrastination considering how this dats close to the deadline.

More precisely, our main variablerocrastination takes values from 1, for students who have
accomplished their enrolment procedure the first afder the notification of admission, to 7, foudénts
accomplishing the procedure the last admissible Aayt is possible to see from Table 1, in which report
some descriptive statistics, students on averagengaish their enrolment procedure after 4 daysnfro
notification of admission. However, there is a qu#rge variability, with 12.4% of students enmdfiwithin

the two days following notification (we build a dorg variableNo Procrastinationequal to one when this

® The University of Calabria currently has aboutOB®, students, who are enrolled in different Dedtearses and are
at different levels of the Italian University syste
’ Since reform in 2001, the Italian university systeas been organized around three main levels: [Eéreel Degrees
(3 years legal duration), Second Level Degreeghéur2 years), and PhD Degrees. When starting th@irersity
career, students choose a field and within thad fieey enrol in a certain FLD course. In ordegtin a FLD course,
students have to obtain a total of 180 creditsHesaccessfully accomplished exam gives a numberedfits ranging
from 1-10; dissertation carries also some credits).
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occurs), 43% of students who accomplish the enminpeocedure in the third or fourth day following
notification (represented with the dumr8iight Procrastinatiopand 44.5% of students waiting until the last

three days before the deadline (represented wétidtimmyHeavy Procrastination®

The measure of procrastination we use should disish between students who in accomplishing a

task do it soon, those who wait and those who @t ihe last moment because of a binding deadbne.

assumption is that this measure of procrastinat@ptures a quite stable and persistent charaateabt

students and, hence, we investigate if this vagigtorrelated to past and present educationsa\aamhnents.

As we will show in the next section, this measwsraat correlated neither to students’ economicauigiral

background, nor to their motivation in studyingiages.

Thanks to the administrative data provided by tmaversity of Calabria, we observe a number of

students’ characteristics, such as gender, provara municipality of residence, year of high school

completion and some measures of abilifjgh School Gradetype of High School attended, performance at

the placement test).

Our students are enrolled in 5 different fields stfidy offered at the University of Calabria:
Economics (33% of students), Pharmacy (13.8%), Hhitiea (23.3%), Mathematics and Natural Sciences
(14.4%), and Political Sciences (15.4%)emales made up about 64.5% of the santilgh School Grade

ranging from 60 to 100, is on average 83; about 49%tudents attendedLyceum(rather than a technical

or vocational school) and about 26% of them endolié University not in the same year in which they
graduated fronigh School(Older Student

Table 1. Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
Procrastination 3335 4.275 1.557 1 7
No Procrastination 3335 0.124 0.329 0 1
Slight Procrastination 3335 0.431 0.495 0 1
Heavy Procrastination 3335 0.445 0.497 0 1
Female 3335 0.645 0.479 0 1
High School Grade 3335 83.087 11.454 60 100
Lyceum 3335 0.486 0.500 0 1
Age 3335 19.987 3.615 18 55
Total Credits 3335 49.598 38.896 0 126
Economics 3335 0.331 0.471 0 1
Pharmacy 3335 0.138 0.345 0 1
Humanities 3335 0.233 0.423 0 1
Math and Natural Sciences 3335 0.144 0.351 0 1
Political Sciences 3335 0.154 0.361 0 1
Test Score 3335 -1.146 14.992 -50 46.83
Older student 3335 0.265 0.442 0 1
Effective Treatment (Hours 3335 0.555 0.635 0 1.6
Attendance Remedial Courses/100)

Assigned Treatment 3335 0.586 0.493 0 1

8 Our results are robust to different definitionddafnmies for procrastination levels.

® We have decided to exclude students enrolled girfeering from our analysis because all the stiinthis field,

independently of their Test Score obtained, wemmeraged to attend the remedial courses.
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We also have information on an additional measurestadents’ ability given by students’
performance in a placement test. As explained glitveecohort of students we consider were invoived
remedial program promoted by the regional goverrinoérCalabria and financed by the European Social
Fund. Assignment to remedial courses (consistind68f hours of lectures coping with mathematics and
language skills and carried out at the beginninghefacademic year) was based on the results ebtémn
students at a placement test and only studentsiwleach field of study, were placed below a cartmore
were advised to take the remedial program. We haildhriable, Test Scorg as the percentage of correct
answers given by studenin the placement test and we subtract the thrddbwekl fixed by each faculty to
assign students to remediation so as to make d8idmwres homogeneous across different fieldgumfys
In this way, a score of +1 indicates that the stbde placed just above the threshold and he/shetis
invited to attend the remedial courses, while aesad O or a negative score indicates that theestuds
below the threshold and is advised to attend thmedéal courses. We define the dummy variable

Assignedireatment, which takes the value of one if studeritas been assigned to the remedial courses
(TestScore <0) and zero otherwise. As shown in Table 1, 58.6%sahple students were assigned to

remedial coursesASsigned TreatmentHowever, since courses were strongly recommeidgdvere not
compulsory, compliance of students with the assintmule was only partial. The average number off$io
of remedial courses attended by students assignt ttreatment was 94 (out of 160) while the ayeraf
Effective Treatmentor the whole sample is equal to 55 (to make edsidnterpret the coefficients, we
divide by 100 the number of hours).

We also have information on students’ careers atewsity. As shown in Table 1, by the end of the
second year of their Degree program, students bauirad about 49.6 credits (out of the 120 thay there
expected to achieve). Exams are evaluated on a smafjing from 18 (the minimum passing mark) to 30
cum laude (set equal to 31) and the average gtamesased exams was 23.9.

In a regression in which we consider as dependariae Procrastinationand as independent
variables students’ characteristics (results nponted) we find that students’ tendency to prdanae is
negatively correlated to our measures of abiliigh School GradendTest Scorewhile we do not find any
statistically significant correlation between gendege and type of school attend&ihce in Italy students
with better family background typically attend Lywes, we are reassured that our measure of
procrastination does not catch factors that mightetated to family economic conditiotfs.

We also find that students with a tendency to [@stimate are more likely to be assigned to
treatment, but as we will discuss in section 4 tusrelation vanishes when we control for students’
performance at the placement test. Finally, as @gde among students assigned to treatment thakeawi

tendency to procrastinate attend a smaller numibdeowrs of remedial courses.

12 We will provide further evidence on this issueSiection 3.1.
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3. Procrastination and Academic Success

In this Section we analyze how students educationlomes are related to our measure of procraistma
We firstly investigate the relationship betweenagpastination and the final grade obtained by sttglan
High School. The idea is that students who protrats devote less time and effort to studying #iy
(postponing costly activities in proximity of deamds) and, as a consequence, obtain a worse parfoen

As reported in Table 2, we find a strong negatieéationship between High School Grade and
procrastination. In column (1) in which we only sater as a regressor our continuous measure of
procrastination, we find that each day of delayocomplishing the enrolling procedure is associabea
reduction of 0.85 points in the High School Gratstgt=-6.7). This coefficient becomes slightly Skeal
(0.73) when we add controls for gender, type oftHghool attended and the dummy variableer Student
(column 2). In column (3), to take into accounttteaudents living in different towns and cities nfage
different costs in the enrollment procedure (duditierent bank services necessary for the payroefee),
we include municipal fixed effects: the coefficieattracted by our indicator of procrastination tdl s
negative and highly statistically significant (aétl percent level).

In columns (4) and (5) instead of considering atioolwus measure of procrastination, we use the
two dummy variablesSlight ProcrastinationandHeavy Procrastinatior{leaving as reference categdvyp
Procrastination. In both specifications (without and with munigigixed effects) we find that a student who
slightly procrastinates has obtained a High Schemde that is about 1.64 points lowerstat=-2.7)
compared to that obtained by a student who do ratrastinate. We also find that students who hgavil
procrastinate have obtained a High School Gradeish8.35 point lower t{stat=-5.5) in comparison to

students who do not procrastinate.

Table 2. OLS estimates. Procrastination and Past Scholastic Achievement. Dependent variable: High
School Grade

1) ) (©) (4) (5)

Procrastination -0.852*** -0.734*** -0.822***
(0.127) (0.122) (0.131)
Slight Procrastination -1.641*** -1.844***
(0.607) (0.648)
Heavy Procrastination -3.355%** -3.677**
(0.607) (0.653)
Female 4,528+ 4,824+ 4 547+ 4,854+
(0.404) (0.417) (0.406) (0.418)
Lyceum -0.217 0.072 -0.248 0.051
(0.384) (0.419) (0.385) (0.419)
Older student -4.699%** -4.205%** -4, 754%** -4. 27
(0.455) (0.464) (0.454) (0.463)
Constant 86.731*** 84.655*** 84.596*** 83.736*** 824+
(0.579) (0.666) (0.703) (0.640) (0.682)
Municipal Fixed Effects NO NO YES NO YES
Observations 3335 3335 3325 3335 3325
Adjusted R-squared 0.013 0.088 0.118 0.088 0.117

Notes: The Table reports OLS estimates. Standaoisefreported in parentheses) are corrected figrdskedasticity.
The symbols ***, ** * indicate that coefficientsra statistically significant, respectively, at the5, and 10 percent
level.



Then, we examine how procrastination is correladestudents’ achievements at University. It has to
be considered that procrastination if favored & Italian university system in which students pagyMow
fees, can take the exams when they prefer (studhenes typically 5 or 6 dates in each academic year
which they can sit to an exam) and can retake xlaens as many times as they like. These are probably
among the main causes of the unusually long timgl@red by Italian students to graduate and the kagly
drop-out rates (see Dornbusch, Gentilini, and Giayv&000).

In Table 3 we present estimation results consideas outcome variable the number of credits
acquired by students in the two first years at ©rsity. In column (1), reporting results withoutividual
controls, we find that one day of delay in the #ment procedure is associated to a reduction 18 Bredits
(t-stat=-12.3). This correlation becomes slightly Benan magnitude when we add controls for indivatiu
characteristics and municipal fixed effects (coluB)nThe same results hold true in column (3), whae
add field of study dummies and our measure oftghiikest Scorg®

In column (4) , in which we include the basic skebwr controls, we show that students whiaghtly
Procrastinate acquire 3.64 credits less in their academic cawmmnpared to students who do not
procrastinate and that for students whotdeavy Procrastinatorshis reduction is much larger (about 12.8
credits). Results remain substantially unchangednwhie include among regressors our full set of rotsit

and municipal fixed effects (column 5).

™ In these specifications we are probably “over-malihg” since procrastination — as we have seeovab- has a
direct impact on past educational achievements.
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Table 3. OLS Estimates. Procrastination and Achievement at University. Dependent variable: Number

of Credits
1) (2) 3) (4) (5)
Procrastination -5.178*** -3.606%** -3.527%**
(0.422) (0.431) (0.412)
Slight Procrastination -3.640* -4.833*
(2.132) (2.039)
Heavy Procrastination -12.874** -13.169***
(2.157) (2.063)
Female 5.793*** 6.288*** 5.750*** 6.326***
(1.399) (1.405) (1.404) (1.410)
High School Grade 1.002*** 0.872*** 1.010*** 0.886*
(0.060) (0.064) (0.061) (0.064)
Lyceum 7.301%** 5.428*** 7.305%** 5.423***
(1.372) (1.389) (1.376) (1.393)
Older student -7.735%* -9.511%** -8.142%** -9.875*
(1.541) (1.479) (1.543) (1.482)
Test Score 0.374*** 0.373***
(0.051) (0.051)
Pharmacy -16.217** -16.360***
(2.035) (2.041)
Humanities 5.015%* 4.838***
(1.816) (1.821)
Math and Natural S~s -15.822%** -15.688***
(1.987) (1.993)
Political Sciences 6.583*** 6.722%*
(1.969) (1.974)
Constant 71.734*** -23.513*** -9.263 -32.138*** -1834**=
(1.938) (5.605) (5.981) (5.527) (5.916)
Municipal Fixed Effects NO YES YES YES YES
Observations 3335 3325 3325 3325 3325
Adjusted R-squared 0.043 0.180 0.254 0.177 0.250

Notes: The Table reports OLS estimates. Standaodsefreported in parentheses) are corrected fiardskedasticity.
The symbols ***, ** * indicate that coefficientsra statistically significant, respectively, at the5, and 10 percent
level.

We also find that procrastination affects the philitsg of dropping out from university. Although
we do not have direct information on whether stislévave decided to drop out of their universitydats,
we consider students who have not passed any exemtlee first two years of their Degree program as
students who have dropped-out or who are at striskgof dropping out. Then, we use this informatton
define a dummy variabl&rop-out, thattakes the value of one when the student has nsegdaany exam
over the first and the second year of his/her anéleareer and 0 otherwise. We find that, contngllfor
the full set of our controls, an increase of onmpim our measure of procrastination leads toremease in
the probability of dropping out of 3 percentage np®i statistically significant at the 1 percentelev
Moreover, students who heavily procrastinate havegher probability of dropping out of 10 percergag

points compared to students who do not procrastifiasults not reported to save spate).

12 We also find a negative correlation (statisticalignificant at 5 percent level) between the averggde students
obtained in the exams they passed and both SligthtHeavy Procrastination. The correlation betwden dverage
grade at passed exams and Procrastination is nedpti statistically insignificant at usual levels.
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3.1. Adding controls for family background and student motivation

One may wonder whether our results are driven bgesanobservable students’ characteristics that are
correlated both to their academic success andrtmmeasure of procrastination. Unfortunately, far dohort

of students enrolled in 2009-2010 we do not hawdtiadal controls for students’ characteristics wéwer,

we have much richer data from the previous cohgttidents enrolled in 2008-2009). For these students
thanks to an on-line survey proposed to studentth@tmoment of their enrollment, we have some
information on student’s family background. Therefowe can build a number of variables to take into
account additional students’ characteristics andstigate whether these characteristics affecestienated
relationship between procrastination and educadt@ctaevements.

Using information from survey questions we comparteariableParents’ Educatiorwhich is the
average number of years of education acquired byests’ parent§ two dummy variablesFather
Unemployedand Mother Unemployedo take into account whether the student’s parargsunemployed.
We also have information on whether students wempl@yed at the moment of their enrolment at
University, which we use to build a dummy variaBlaployed8% of sample students).

The correlation betweeRrocrastination (which for the 2008-2009 cohort has been compated
described above and takes values in the rangeahd)our measures of family background is generally
weak. For instance, the correlation betwPanents’ EducatiorandProcrastinationis 0.003 p-value=0.88),
while the correlation betwedProcrastinationand Father Unemployeds 0.028 p-value= 0.13)* Finally,
the correlation betweeBmployedandProcrastinationis positive (0.029) and statistically significattthe
10 percent levelptvalue=0.10), probably because employed studertbasier and for this reason tend to
delay the accomplishment of the enroliment proced@H in all, this evidence confirms that our measof
procrastination does not catch factors that mightdbated to family economic conditions.

In Table 4 we report our estimation results for #@8-2009 cohort of students considering as
dependent variable théumber of Creditacquired in the two years following enrollménin column (1) we
replicate specification (3) of Table 3. Also foristhcohort of studentsProcrastination is negatively
correlated to theNumber of Creditsthe coefficient is similar in magnitude to thatuhd in estimates
reported in Table 3.

As shown in column (2), results do not qualitayvehange when we add controls for family
background and the dummy variatitenployel. Our measures of family background are not sitity
significant. This is probably due to the fact thlaése variables are highly correlated with measofes
student’s cognitive ability and educational choidesr instance, the correlation betwd#arents’ Education
and High School Grades 0.059 (statistically significant at the 1 percdevel). Even stronger is the

correlation betweerParents’ Educationand the type of school attended (Lyceum): 0.32¢alue=0.00,

13 The number of years of education of students’ mro#ind father are highly correlated (0.62, statdiy significant at
the 1 percent level). For this reason we do nosiclem them as separate regressors.
1 The correlation betweeProcrastinationandMother Unemployeds -0.003 p-value=0.8§.
15 Results similar to those reported in Table 2 atmél when we consider as dependent variablelifje School Grade
and add controls for family background and studeethployment status (results are not reported).

12



confirming that in Italy individuals from wealthidamilies typically attend a Lyceum, while thosettwa
poorer background enroll in vocational schools ,($ee example, Checchi, Fiorio, Leonardi, 2008).sTh
tendency is also supported by the negative comelate find betweerfrather Unemploye@ndLyceum(-
0.093,p-value=0.00).

To confirm this, in column (3) we estimate a speation in which we control for family
background but we exclude from regressdigh School GradeLyceumandTest ScoreWithout controlling
for students’ measures of cognitive ability, wedfithat theNumber of Creditds positively affected by
Parents’ Educationand negatively affected by the dummy variaBmployed (denoting whether the
student’s was working at the moment of his/her Bmemt at University).

In columns (4) and (5) of Table 4 we replicate #pmtions (1) and (2), but we measure
procrastination using the two dummy variabBght ProcrastinatiorandHeavy ProcrastinationWe find
that bothSlight Procrastination and Heavy Procrastination are negatively and statistically significantly
correlated to th&lumber of CreditsRemarkably, these estimates are very similahénttvo specifications
and very close to those found for the cohort 200862 Controlling for the full set of variables inlamn
(5), students who slightly procrastinate acquireualB.9 credits less compared to students who do no
procrastinate, while those who heavily procraséraatquire about 12 credits less.

In principle the choice to accomplish the enrolltngnocedure close to the deadline could be
determined by lack of motivation or uncertainty abwhich field of study to choose or the advisapitf
going to university at all. However, since we oobnsider students who were admitted in their prefer
Degree program and the time span for finalizing ¢heollment procedure was very short, these factors
should not play a very relevant role. Furthermtoehetter investigate whether the relationship letwour
measure of procrastination and academic perform@ncelated to motivational factors, we consider a
number of additional information provided by oumnay data on students’ motivation and beliefs &t th

moment of their enrolment at university.
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Table 4. Procrastination, Achievement and Family Background. OLS Estimates Dependent variable:
Number of Credits. Student enrolled in 2008-2009

1) (2 ©)] (4) ) (6) (1)
Procrastination -3.338*** -3.305%*%* -4 ,254%** -54%**
(0.610) (0.611) (0.670) (0.610)
Slight -3.883** -3.877** -3.751**
Procrastination
(1.769) (1.772) (2.770)
Heavy -12.076***  -11.947*** -11.795%**
Procrastination
(2.267) (2.273) (2.269)
Female 6.927*** 6.679***  13.146***  6.756*** 6.519** 6.385*** 6.192***
(1.612) (1.629) (1.709) (1.613) (1.630) (1.636) .6817)
High School Grade 0.995*** 0.994**=* 1.002%** 1.00®* 0.970*** 0.975***
(0.072) (0.072) (0.072) (0.072) (0.072) (0.072)
Lyceum 8.650*** 8.752%** 8.783*** 8.877*** 7.863** 7.944%*
(1.545) (1.628) (1.546) (1.629) (1.663) (1.664)
Older student -5.358*** -5.007*** -10.659***  -5179* -4.779** -4.137** -3.876**
(1.888) (1.935) (2.055) (1.890) (2.937) (1.949) .961)
Test Score 0.375*** 0.378*** 0.372%** 0.375*** 0.31** 0.368***
(0.060) (0.060) (0.060) (0.061) (0.060) (0.061)
Parents’ Education -0.082 0.240** -0.079 -0.106 0.103
(0.108) (0.114) (0.108) (0.109) (0.109)
Father Unemployed -1.234 -3.205 -1.112 -1.932 882.
(2.759) (3.037) (2.761) (2.712) (2.713)
Mother Unemployed 0.589 -0.024 0.552 0.591 0.572
(2.218) (2.383) (2.218) (2.216) (2.216)
Employed -2.800 -6.106** -2.729 -1.154 -1.039
(2.701) (2.958) (2.703) (2.754) (2.756)
Well Informed -0.421 -0.719
(1.632) (1.632)
No Doubts 3.154** 3.380**
(1.550) (1.550)
Planned Attendance 4. 759*** 4.642***
(1.705) (1.705)
Municipal Fixed YES YES YES YES YES YES YES
Effects
Observations 3117 3117 3117 3117 3117 3117 3117
Adjusted R-squared 0.277 0.276 0.172 0.276 0.276 2790. 0.278

Note. In all specifications we control for field sfudy dummies (not reported to save space). Thdbalg ***, ** *

indicate that coefficients are statistically sigraht, respectively, at the 1, 5, and 10 percedlle

We know whether students — according to their arsweat the moment of enroliment had adequate
information on the Degree program they have chdSaémout 76% of sample students declared toNl
Informedabout their educational choice. In addition, 55B&tadents stated that they had no doubts at all
about the opportunity to enroll at universityo Doubt$.” We also have an additional indicator of students’
motivation Planned Attendangeobtained using a question asking students albmilt intention to attend

teaching classes (about 79% of students statedtitbatwill attend all the teaching classes heldhair

' We build this variable using the following questim the survey “Do you think the information yoachavailable
about the Degree Program you have chosen was: rg) Alequate, b) Adequate, c) Inadequate, d) Veadéguate.
The dummy variabl&Vell Informedtakes the value of one for students answering y\atequate” or “Adequate” and
0 otherwise.
" We build this variable using the following questiproposed in the survey “Have you had any doubugthe
decision to acquire a University degree?” Four arswere possible: a) No doubts, b) Few doubtSpo)e doubts, d)
Many doubts. The dummy variabdo Doubtstakes the value of one for students answering tdabts” and 0
otherwise.
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Degree program)Well Informed and Planned Attendanceare not correlated with our indicator of
procrastination f-values are, respectively, 0.22 and 0.86) while ¢beelation betweeMNo Doubtsand
Procrastinationis negative and statistically significant at thpeBcent levelg-value= 0.05).

In columns (6) and (7) of Table 4 we add thesealdes among regressors. In column (6) we
measure procrastination using the days of delagcocomplishing the enroliment procedure. We find tha
both No Doubtsand Planned Attendanceare positively correlated to the number of creditsjuired by
students, but the magnitude and significance otdeficient onProcrastinationdoes not change when we
add these controls (compare with column 2). Regeltsain almost unchanged in column (7) when we
consider as measures of procrastination the twondumaariablesSlight Procrastinationand Heavy
Procrastination

All in all, these results suggest that our measfrerocrastination is capturing neither students’

background nor his/her degree of motivation or waggty in attending university.

4. Procrastination and the Effectiveness of Remedial Courses

Our sample students enrolled in 2009-2010 werehmedbin a remedial program financed by the European
Social Fund and aimed at improving students’ basimpetences through an intensive training program
offering a number of courses in subjects such akenaatics and language skills (for a total of 16Qrk of
teaching activities).

The effects of this program were evaluated in Del&and Scoppa (2014), who show that the
program produced beneficial effects. In this Sectie investigate whether these effects differ atiogrto
students’ tendency to procrastindte.

Assignment to remedial courses was based on thi#gebtained by the students at a placement test
and only students who, in each field of study, weleced below a certain score were advised to take
remedial courses. As in De Paola and Scoppa (2@d4gke into account that compliance was onlyiglart
with some of the subjects assigned to the treatmeciding not to participate in the educationalgoaon
(“no-shows”), we use a Fuzzy Regression Disconynudesign in which the treatment status is
probabilistically determined as a discontinuouscfiom of theTest Scordthe exogenous assignment to the
treatment is used as an instrument for effectivéigi@ation in the remedial courses). More pregisele
estimate the following model:

[1]

Y, = B, + B,EffectiveTeatment + f,EffectiveTeatment* ( Procrastiration) + S,Procrastiration
+ B, (TestScore) + B X, + 4, +&

EffectiveTreatment = 71, + 71, AssignedTeatment + 71, AssignedTeatment* ( Procrastination )
[21 4 7,Procrastination + 77,g(TestScore ) + Z.X, + g, +v,

18 Some recent empirical studies have evaluated tleetsfof remedial courses using US data (Bettimget Long,
2009; Martorell and McFarlin, 2011; Calcagno ancd,02010).
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where Y is the performance of student measured as the ewaitcredits earnedffectiveTreatmentis a

I
variable measuring the number of hours of remextiatses attendedEffectiveTreatmentProcrastination
is an interaction term between the number of hafrsemedial courses attended and our measure of

procrastination (demeanedj TestScore) and g(TestScore) are two flexible functional forms relatinBest

Score respectively, to academic outcomes and participato Effective Treatment X, is a vector of
individual characteristics (gendétigh School GradeglLyceum province of residenc&lder Student which

we use to increase the precision of estimaggsare field of study dummies to take any differeaceoss

fields into accountg, andy, are random error terms.

Equation [2] represents the first stage of thetiatahip between the student’s effective partiégrat
in remedial courses and the score obtained at fdmement test. The parametdy is the effect of the

Assigned Treatment on the effective participation in the remedial =®$. Assigned
TreatmentProcrastinationis the interaction between our instrument andptiograstination indicator.

We firstly check the crucial assumption underlyihg RDD approach, that is, we show that students
just above and below the cutoff point do not difgnificantly in terms of tendency to procrast@iatTo
investigate this issue we run a number of DiscaiiynRegressions using as a dependent variable our
measure ofProcrastination that is, we regresBrocrastinationon the dummyAssigned Treatmerdand
control forTest Scorand field of study dummies.

The estimation results are reported in Table 5.18Vinsing a first and second order polynomial of
Test Scoren columns (1) and (2) we find that there is a pufor the variabléProcrastinationat the cutoff
point, using a third order polynomial in column (8 show thaProcrastinationdoes not show any jump at
the cutoff point. Furthermore, in columns (4), &id (6) we run Local Linear Regressions focusinghoee
different bandwidths considering respectively shigdavith aTest Scoreanging from —10 to +10, —7/+7 and
-5/+5 points around the cut-off point. We find agdhat Assigned Treatmentoes not produce any

statistically significant effect on our measureafcrastination.

19 The balance checks for the other explanatory blaare provided in De Paola and Scoppa (2014).
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Table 5. Balance Checks. Regression Discontinuity Estimates. Dependent Variable: Procrastination

1) (2) (©) (4) (©) (6)

Assigned Treatment 0.202** 0.197** 0.050 0.069 ahl -0.206
(0.089) (0.089) (0.107) (0.140) (0.165) (0.187)
Test Score -0.001 -0.001 -0.012** -0.011 -0.042*  0.056*
(0.003) (0.003) (0.006) (0.012) (0.020) (0.030)
(Test Score)"2 -0.000 -0.000*
(0.000) (0.000)
(Test Score)3 0.000**
(0.000)
Observations 3335 3335 3335 1692 1260 970
Adjusted R-squared 0.040 0.040 0.042 0.032 0.041 0380.

Notes: The Table reports RDD estimates. Standaoisefreported in parentheses) are corrected fierskedasticity.
The symbols ***, ** * indicate that coefficientsra statistically significant, respectively, at the5, and 10 percent
level.

Reassured by these results we investigate wheltgeemptogram has produced different effects
according to students’ tendency to procrastinate.fivgtly present Intention to Treat Effects andrtifSLS

estimates from a Fuzzy Regression Discontinuityrapph.

4.1. Intention to Treat Effects

To recover the Intention to Treat effects, we asBharp Regression Discontinuity Design in whicé th
treatment status is simply defined by the placemalet (Imbens and Lemieux, 2008; Angrist and Pisghk
2009), which corresponds to the reduced form ofnsadel (equations 1 and 2):

Y, = ¢, + ¢ AssignedTeatment+ ¢, AssignedTeatment* Procrastimtion + ¢,Procrastimtion

[3]
+ ¢, f (TestScore)+ @ X, + 1, +&

We use the interaction termAssignedTeatment* Procrastiration to test whether the

assignment to the treatment produces different comés for students with different propensity to
procrastinate. Estimation results are reportedabld 6. In the first column, in which we controf folinear
polynomial of Test Scorewe find (in line with our previous estimates)ttistudents’ performance reduces
with procrastinationt{stat=-4.59). However, being assigned to treatnseespecially beneficial for students
with a tendency to procrastinate above the meam:iriteraction term betweefissigned Treatmerdand
Procrastination (demeaned) is positive and highly statisticallgn#ficant. More precisely, assignment to
treatment leads to an increase of about 5 credlitarf average student, while the effect is abdutcéedits
(5.05+1.61) for students with a tendency to prdarate one point higher than the average. Sim#aults
emerge also in columns (2) and (3) in which we i@ntespectively, for second and third order polymal
of Test Score

Very similar results are also obtained in estimaggorted in columns (4), (5) and (6) in which, in
order to not to impose any restriction on the ulyitey conditional forms, we include among controls

interaction terms between the polynomial term$edt ScoreandAssigned Treatment
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Table 6. Remedial Courses and Procrastination. Regression Discontinuity Estimates. Intention to

Treat Effects

1)

)

(©)

(4) (5) (6)

Assigned Treatment 5.053** 5.391*** 6.669*** 6.012* 7.130** 8.591**
(2.017) (2.004) (2.423) (2.026) (2.804) (3.599)
Assigned Treatment*Procrastination 1.612* 1.554* 1.562* 1.528** 1.575% 1.585**
(0.773) (0.772) (0.772) (0.773) (0.773) (0.773)
Procrastination -4.595%* A B27** 4 516** -4 5P -4.521** -4 530***
(0.604) (0.604) (0.605) (0.605) (0.605) (0.605)
Test Score 0.475%+* 0.470*** 0.566*** 0.755*** 0.55* 1.167
(0.073) (0.071) (0.124) (0.103) (0.3112) (0.712)
Female 6.314** 6.441%** 6.484*** 6.419*+* 6.487*** 6.474%*
(1.312) (1.307) (1.306) (1.307) (1.307) (2.307)
High School Grade 0.876*** 0.876*** 0.876*** 0.877 0.875*** 0.876***
(0.058) (0.058) (0.058) (0.058) (0.058) (0.058)
Lyceum 6.110*** 6.038*** 6.011*** 6.019*** 6.015*+* 6.052%**
(1.263) (1.264) (1.264) (1.265) (1.264) (1.263)
Older student -9.192** .9 182**  -9211** .9 178%*  -9.211**  -9.240**
(1.433) (1.429) (1.428) (1.429) (1.429) (1.431)
(Test Score)*2 0.008*** 0.009*** 0.005 -0.033
(0.002) (0.002) (0.008) (0.043)
(Test Score)”3 -0.000 0.001
(0.000) (0.001)
Assigned Treatment*Test Score -0.518%** 0.125 .66
(0.130) (0.388) (0.850)
Assigned Treatment *Test Score”2 0.012 0.036
(0.0112) (0.053)
Assigned Treatment *Test Score”3 -0.001
(0.001)
Constant -1.316 -3.666 -4.410 -5.450 -4.197 -6.143
(6.633) (6.627) (6.681) (6.708) (6.931) (7.210)
Observations 3335 3335 3335 3335 3335 3335
Adjusted R-squared 0.246 0.250 0.250 0.249 0.250 2490.

Notes: The Table reports OLS estimates. The deménaeiable isCredits In all regressions we control for field of
study and province dummies. Standard errors (regoit parentheses) are corrected for heteroskeigstihe
symbols *** ** * indicate that coefficients ardatistically significant, respectively, at the 1,ad 10 percent level.

In Table 7 we report the same specifications reghoirt Table 6, but instead of using the continuous

measure of procrastination we consider the two dynwariables Slight Procrastinationand Heavy

Procrastination jointly with the respective interactions wigssigned Treatmergftontrol variables are not

reported to save space).

In all specifications we find that being assignedreatment does not produce statistically sigaiftc

effects on students who do not procrastinate. Tifecteis imprecisely estimated also for studentsowh

slightly procrastinate. On the other hand, we fangbositive and highly statistically significant edft of

remedial courses on students who heavily procrstir-or these students being assigned to treateaad

to about 8 credits more in the first two yearsraversity. The effect is not small if we considieat students

who heavily procrastinate have acquired on aveoafje41 credits.
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Table 7. Remedial Courses and Procrastination. Regression Discontinuity Estimates. Intention to
Treat effects

1) 2 3) 4) (©) (6)
Assigned Treatment 0.310 0.998 2.397 1.716 2.798 2374.
(3.678) (3.672) (3.953) (3.700) (4.209) (4.722)
Ass. Treatment*(Slight Procrastin.) 2.622 2.321 23.3 2.188 2.414 2.463
(3.748) (3.729) (3.730) (3.737) (3.730) (3.733)

Ass. Treatment*(Heavy Procrastin.) 8.513** 7.990** 8.016** 7.857** 8.112** 8.175**
(3.797) (3.787) (3.787) (3.798) (3.790) (3.791)

Slight Procrastination -6.359** -6.305** -6.227*  6:227** -6.260** -6.332**
(2.612) (2.602) (2.607) (2.608) (2.607) (2.611)
Heavy Procrastination -18.457** -18.117** -18.089 -18.064** -18.080*** -18.153***
(2.724) (2.723) (2.729) (2.731) (2.730) (2.732)
Test Score 0.469%** 0.464%*= 0.570%** 0.745%** 0.59* 1.173*
(0.073) (0.071) (0.124) (0.103) (0.310) (0.711)
Observations 3335 3335 3335 3335 3335 3335
Adjusted R-squared 0.242 0.246 0.246 0.245 0.246 2460.

Notes: The Table reports OLS estimates. The dependgiable is Credits. In all regressions we colnfor Female,
High School Grade, Lyceum, Older Student, fieldstdidy and province dummies. Standard errors (re@oir
parentheses) are corrected for heteroskedastiEitg. symbols ***, ** * indicate that coefficientsra statistically
significant, respectively, at the 1, 5, and 10 petdevel.

In Figure 1 we show the intention to treat effestparately for students with different propensities
procrastinate. The circles represent the meankeotfiépendent variabl€edity for students with a given
Test Scordevel. In the Figure are presented the predictddes from a model explainir@reditsin relation
to theAssigned Treatmentontrolling for a quadratic function dkest Scordspecification 2 of Table 7), for
students who do not procrastinate (green dottes),listudents who slightly procrastinate (red dadime)
and students who heavily procrastindtue solid line). The vertical line at the valuezero of theTest
Scoredenotes the cut-off point defined by the assigrtmale. It is possible to see a jump in the reladiuip
between theCredits and theTest Scoren the proximity of the cut-off point for studenigho slightly and
heavily procrastinate: these students when assigndt treatment (just below the cutoff point)rearore
credits than students just above the cutoff p@mthe other hand, no significant jump emergestiadents

who do not procrastinate.
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Figure 1. Intention to Treat Effects. Creditsand Test Scorefor different propensity to procrastinate

4.2. Fuzzy Regression Discontinuity: IV estimates

In this section we report Two Stage Least Squar&&.$) estimates obtained applying a Fuzzy Regrassio
Discontinuity Design. First Stage estimation resalte reported in Panel B of Table 8 and confirat,th
controlling for flexible functions ofTest Scorgthe assigned treatment strongly determines tfectafe
treatment.

Considering the Two-Stage Least Squares Estimatexlumn (1) in which we consider a linear
function of Test Scorewe find that having attended 100 hours of remecharses leads to an average of
about 6.5 more credits for students with an avetegéency to procrastinate (this effect is statiiy
significant at the 1 percent level). The effectré@ases of 2.2 additional credits for students witendency
to procrastinate one point higher than the avefayery similar results are obtained in columns (@) 3)
in which we control respectively for a second anbia order polynomial oTest Score

In columns (4), (5) and (6) we use our dummy vdeislas measures of procrastination controlling,
respectively, for a first, second and third ordetypomial of Test ScoreWe find again that the beneficial

effect of the remedial program is mainly concemtizamong students who heavily procrastinate.

2 The estimated coefficients represent the averdfgeteof remedial courses on those individuals wkoeived
treatment because they scored just below the cptfft in the placement test (Local Average Treatnteffect or
LATE).
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Table 8. Fuzzy Regression Discontinuity Estimates of Remedial Courses Impact on Credits. TSLS
Estimates.

€)) (2) (©) (4) (©) (6)

Panel A: Two-Stage L east Squar es Estimates

Effective Treatment 6.507**  6.903***  9.365*** 1.48 2.312 5.082
(2.477) (2.457) (3.251) (4.390) (4.373) (4.967)
Effective Treatment*(Procrastination) 2.242* 2.¥94  2.330**
(0.917) (0.916) (0.925)

Effective Treatment*(Slight Procrast.) 2.309 189 1.577
(4.098) (4.078) (4.095)
Effective Treatment*(Heavy Procrast.) 9.505**  9B7** 8.947**
(4.240) (4.226) (4.226)
Procrastination -4.608*** -4, 542%* 4 527**
(0.606) (0.606) (0.607)
Slight Procrastination -6.322** -6.268** -6.145*
(2.609) (2.600) (2.607)
Heavy Procrastination -18.487*** -18.152** -TEBE***
(2.721) (2.721) (2.727)
Test Score 0.516***  0.513**  0.678***  0.506***  0.50***  0.677***
(0.084) (0.082) (0.154) (0.084) (0.082) (0.153)
Test Score”2 0.008***  0.009*** 0.008***  0.009***
(0.002) (0.002) (0.002) (0.002)
Test Score”3 -0.000 -0.000
(0.000) (0.000)
Panel B: First Stage for Effective Treatment
Assigned Treatment 0.812**  (0.830**  0.745**  0.73%  0.741**  0.676***
(0.025) (0.025) (0.031) (0.046) (0.045) (0.049)
R-squared 0.572 0.605 0.574 0.571 0.571 0.573
First-Stage F-statistics 529.04 551.09 299.55 3p62.1 377.59 206.74
p-value 0.000 0.000 0.000 0.000 0.000 0.000
Observations 3335 3335 3335 3335 3335 3335

Notes: The Table reports IV estimates. The depengeiable is Credits. In all regressions we cdrfiwo Female, High
School Grade, Lyceum, Older Student, field of stadd province dummies. Standard errors (reportguhientheses)
are corrected for heteroskedasticity. The symbdts **, * indicate that coefficients are statistilta significant,
respectively, at the 1, 5, and 10 percent level.

Similar results are obtained when we use Local &inRegressions focusing on three different
bandwidths considering respectively students wifeast Score ranging from —10 to +10, —7/+7 and 55/+
points around the cut-off point. Results from Locimlear Regressions are reported in Table 9. Ttimates
barely change in terms of statistical significateg become larger in magnitude at increasingly avarr
windows. In the first three specifications, remédi@urses produce an increase in credits rangng ft2 to
20 (according to the window) for students with aarage tendency to procrastinate and an increaké-24
credits for those with a tendency to procrastimditeve the mean. In specifications (4), (5) andy@) again

find that the effects of the remedial program amecentrated among students who heavily procrastinat
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Table 9. Fuzzy Regression Discontinuity Estimates. Local Linear Regressions

1) (2) (©) (4) () (6)

-10/+10 —7/+7 =5/+5 -10/+10 —7/+7 —5/+5
Effective Treatment 12.006**  14.121**  20.399** -Bb6 2.887 3.644
(5.308) (6.898) (8.886) (8.686) (11.268) (14.147)
Effective Treatment*(Procrastination) 2.597* 2.728 4.445*
(1.458) (1.859) (2.430)
Effective Treatment*(Slight Procrast.) 13.234* .896 14.228
(7.149) (8.942) (11.526)
Effective Treatment*(Heavy Procrast.) 18.474* 6.162* 24.884**
(7.210) (9.066) (11.570)
Procrastination -4.343%x  _4.349%*  -4.820***
(0.843) (1.004) (1.242)
Slight Procrastination -13.455%%* .11.721%*  -1BA6***
(3.862) (4.492) (5.791)
Heavy Procrastination -22.371%* -21.698*** -7 ***
(3.928) (4.634) (5.913)
Observations 1692 1260 970 1692 1260 970

Notes: The Table reports IV estimates. The depengeiable is Credits. In all regressions we cdrfiwo Female, High
School Grade, Lyceum, Older Student, field of stadd province dummies. Standard errors (reportguhientheses)
are corrected for heteroskedasticity. The symbdts **, * indicate that coefficients are statistilta significant,
respectively, at the 1, 5, and 10 percent level.

5. Concluding Remarks

Psychologists and social science scholars have rstioat individuals confronted with a choice between
doing an unpleasant activity today or in the futteed to put-off the work and do it in the futuiéhis
behavior can lead to irrational choices that predsevere harm on individual well-being. Presensdxa
individuals tend to consume too much, to borrowessovely using credit cards, to procrastinate irgrar
decisions, such as signing up for retirement plamexercise to little, etc..

In this paper we focus the attention on the retetiiip between present biased preferences and human
capital investments. While a number of papers damirthat self-control and procrastination probleares
pervasive among college students (Solomon and Rothid984; Steel, 2007; Angrist et al. 2009), ditib
known about the effects these problems producesdionmnance and on which policies are more effedtive
helping individuals to overcome them. Among the fewxceptions, the works of Mischel, Shoda and
Rodriguez (1989), Wong (2008) and Ariely and Webtexh (2002), document how procrastination can
harm students’ performance.

We add to this literature by both analyzing theatiehship between procrastination attitudes and
academic success and investigating how studenks different attitudes toward procrastination retact
policy requiring them to attend some remedial cesirs

Our analysis considers a quite large sample ofesiisdand relies on a measure of procrastination
based on students’ actual behavior rather thanuoreg questions. We measure procrastination wiéh th
number of days students take to accomplish an lerent procedure (since the admission notificatitda
involves immediate small transaction costs. Givenvery short time period (seven weekdays) thatestis
had for finalizing the enrolment procedure (whitiosld imply a discount factor close to 1), our mgass

likely to proxy for self-control problems.
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We find that one day of delay in accomplishing #m@ollment procedure is associated with a
reduction of about 5 of credits acquired by stuslanttheir first two years at university. The négat
correlation between procrastination and academifopeance becomes particularly worrying for student
who heavily procrastinate (more than 5 days ofyjelhese students acquired about 13 credits Rssults
are robust to the inclusion of many controls, idalg measures of students’ ability, family backgrau
motivation and area of residence fixed effects.

The way to handle procrastination problems and lwigducational policies are more beneficial to
procrastinators are important issues. Binding deesllhave been shown to produce positive effeatsalso
other policies might help students at recognizér theblems and manage them. For instance, Canel a
Sacerdote (2013) show that a program offering nagiehcentives and mentoring activities to highah
students is especially helpful for individuals wiead to procrastinate.

Following this approach, we have investigated wiieth policy requiring students to attend some
remedial courses at the beginning of the acadegdc gas produced different effects according tdesits’
propensity to procrastinate. Relying on the cutofie adopted to assign students to the treatmeat, w
estimate both Intention to Treat and Local Averdgeatment effects and we find that students with th
strongest tendency to procrastinate are those vdstlyrbenefit from the remedial program. Probabig is
due to the fact that remedial courses made sodensdb attending students the need to work hard to
overcome their educational gaps. It could alsoHhz# temedial courses, organized in small classés an
imposing deadlines for studying activities, havipbd students to change their studying habits.

Our evidence suggests that procrastination prodsiteag negative effects on student performance,
but also policies not directly aimed at solvingfeintrol problems can be particularly helpful for

procrastinators.
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