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1. Introduction

A number of papers has shown that the gender wapédsgincreasing across the wage distribution in
many countries (Arulampalam, Booth and Bryan, 208Brecht, Bjorklund and Vroman, 2003) and
that women remain greatly underrepresented in highging jobs and in top positions (the so-called
“glass-ceiling”). These results can be explainedower females’ productivity, since women may work
fewer hours, be less attached to work or have loggrerience, but they may also derive from
discrimination against women. For example, somenestudies examining promotions and pay in the
academic labor market show that, controlling feestfic productivity, women suffer a disadvantage
career progression and a within-rank pay gap (Blbgk Booth and Frank, 2005; McDowell, Singell
and Ziliak, 1999; Ginther and Hayes, 2003; Gintngat Kahn, 2004).

The empirical literature investigating gender disémation in the labor market has followed
three main strands: regression analyses, correspoadstudies and natural experiment. The first uses
regression analyses on observational data, typiaatplaining wage differentials on the basis of
observable workers’ and jobs’ characteristics. Titesature finds large unexplained wage gaps betwe
males and females and interprets these as evidéndiscrimination (see Altonji and Blank, 1999y fo
review)! However, since most of these studies lack accunatesures of productivity, some unobserved
factors might lead to upward biased gender difféaén

The second strand of the literature adopts an éwpetal approach and mainly uses
correspondence studies (relying on fictitious mattVs submitted to employers), to test if women ar
less likely than men to be considered for hiringisTliterature shows that gender differences i cal
back rates depend on the type of occupation antdrs@deumark, 1996; Riach and Rich, 2006; Booth
and Leigh, 2010; Petit, 2007; Steinpreis, Anders Ritzke, 1999§.Even if CVs are made equivalent
in terms of observable characteristics, differerinabe probability of being hired could be expkdnby
the fact that from the applicant’s gender employafier characteristics that are not included in@hé.

Finally, Goldin and Rouse (2000) exploit one of fee natural experiments in this literature
and show that female musicians have increased phebability of being hired in prevailingly male
symphony orchestra after the adoption of “blindtiions with a screen to conceal the candidate’s
identity from the jury. Other forms of natural exipeents are used by some recent works investigating
whether gender discrimination depends on the geofdevaluators (Bagues and Esteve-Volart, 2010;
Bagues, Sylos-Labini and Zinovyeva, 2015; De Pawld Scoppa, 2015) finding rather ambiguous

results.

! In the academic field, Wenneras and Wold (199T)ycaut this type of analysis analysing the probgbof
success for postdoctoral fellowship applicatioirg]jifig that females have to be much more produdttiveave the
same chances of males.

2 Steinpreis, Anders and Ritzke (1999) conducteebqreriment in the academic setting asking 238 tpsipgists

to review CVs in order to provide recommendatioos liiring. They used the same CVs changing randomly
gender and found that reviewers preferred CVs midie names.



Overall, because of the related econometric chgdlerthe evidence on gender discrimination
remains controversial.

Our work aims at providing new evidence on thisuéssocusing on the Italian University
system and considering promotions to associatduingrofessor positions. The underrepresentation o
women in academia remains a cause for concerntaly, women account for 45% of assistant
professors, 37% of associate professors and omher@ 20% of full professors. Similar figures are
found for other European countries and for US.

Exploiting the features of the system currently gonng academic promotions in Italy we are
able to compare gender gaps in two different ggtithe first in which candidates have to reach a
certain standard and where there are no limiteeéanumber of slots available and the second intwhic
candidates compete one against the others tolififiised number of vacancies.

In fact, the new Italian system for promotions tes@ciate and full professor positions is
organized in two stages: first, candidates needht@in a National Scientific Qualification (NSQ)
awarded by a national committee who consider catel&d publications and CVs in relation to a field
specific minimum standard; subsequently, successdnididates compete to be promoted by local
University Departments to the higher academic mosithrough a sort of tournament in which
applicants are compared one against the other.

Using data on about 26,300 applicants for the N8@ data on 14,000 successful candidates
competing for local promotions, we investigate leetthe probability of obtaining the NSQ and the
probability of promotion at the local level areateld to the candidate’s gender. Controlling fordyoo
measures of scientific productivity, we find thatile there are no gender differences whatsoevtrein
probability of obtaining the NSQ, females, cet@asibus, have a lower probability of promotion ta t
local level of 6-7 percentage points. This is esdlgctrue for promotion to full professors. These
results hold true also when we control for a numifeindividual, field and university characteristic
(seniority, tenure, connections, number of avadadmsitions at the local level, etc.).

Interestingly, we find that gender gaps tend tdéalbger when the number of available positions
shrink, consistent with a sort of social norm eksaing that when positions are scarce priority toalse
given to men.

Three features distinguish our work from the erigtiterature. First, we are able to investigate
gender differentials in two different settings, omith unlimited positions and the other with a lied
number of positions. Second, we have available gend measures of scientific productivity since we
use the measures adopted by the national commitbeaward the NSQ. Third, we can confidently
exclude that our results on gender gaps at localpetitions are related to gender differences in the
propensity to apply for promotion (since all resbars in our sample have already applied for thONS
or to gender differences in the propensity to mova new Department since almost all promotione tak

place within the same Department in which individwae already employed.



The paper is organized as follows. Section 2 ptedte Italian academic promotion system. In
Section 3 we describe our data. In section 4 westhgate whether females have a lower probabiity t
obtain the NSQ. In Section 5 we focus on the priityabf being effectively promoted at the Univessi
Department level for researchers who obtained tI8QNSection 6 investigates whether gender

differences are related to the abundancy of positad the department level. Section 7 concludes.

2. The Institutional Background

The rules governing careers in the Italian Unitesihave changed repeatedly over time. The system
currently governing promotions to associate andl gubfessor positions has been introduced in the
Italian academic system in 2012, following a majiorm of the University system in 2010 (the so-
called “Gelmini Law”, after the name of the forméniversity Minister). The reform was aimed at
increasing transparency and meritocracy througlwastage procedure: in a first stage candidates
aiming for promotion to associate or full profespasitions are required to qualify in a centralized
national competition held at the field level (Nat Scientific Qualification); a second stage, iniah
effective promotions (or new hiring) are managelbeal level by each university.

In this study we consider the procedure for obtajnihe National Scientific Qualification
launched in 2012 (the deadline for applications thas2(' November 2012 and evaluation procedures
have been completed by the first semester of 2@3t)details of this procedure, we refer to De Raol
Ponzo and Scoppa (2015) and Bagues, Sylos-Lahinzarovyeva (2015) who have analyzed different
aspects of this system.

The Italian academia is organized in 14 differemtaa (for example, “Physics”, “Medicine”,
“Economics and Statistics”); each area is in tuividéd in different fields (for example, “Applied
Physics”, “Econometrics”, “Private Law”) for a totaf 184 fields. The NSQ is awarded by a committee
(specific to each field) of five members (four f&tofessors from Italian Universities and one fgmei
member from OECD countries) who are randomly setéeimong the full professors in each field who
reached some scientific productivity standards\ardnteered for the task.

Committee members evaluate candidates to both iagscend full professor positions and
award the NSQ. There are no limits to the numbegquadifications awarded in each fi¢lCommittees
had full autonomy on the criteria to be used in ¢lieluation but some criteria were suggested by the
Ministry of Education, University and Research@hation to the research productivity of candidates

the previous ten years, as measured by some bigimnindicators (see below).

% Previously, promotions were entirely decided atltcal level. The system is described in De PanthScoppa
(2015).

* Candidates who fail to obtain the qualificatiomeat participate in the NSQ taking place in thddi@ing two
years.



The Italian system is similar to that currentlyplace in Spain and France. However, while in
the French and Spanish systems candidates areatdlboth on their CVs and on the basis of some
oral presentations, in the Italian NSQ evaluatiommittees assess candidates exclusively on the basi
of their publications and CVs.

Obtaining the National Qualification is only thestistep to get a promotidrin fact, University
Departments can autonomously choose the full asocaste professors to hire among individuals who
have obtained the NSQ, through an open competftiorboth internal and external candidates or,
alternatively, through a competition reserved tterimal candidates. Then, the probability on being
effectively promoted by individuals who gained tR8Q depends on the number of vacancies opened
by University Departments.

In November 2015, after about two years since theclasion of the NSQ 2012, 55% of
individuals who have obtained the NSQ as assogiaifessor and 10.4% of qualified full professors
have been effectively promoted to the new positidithough University Departments can select, in
principle, internal or external candidates, dueatnotable difference in costs, in the vast majooity

cases (98.4%) Departments have promoted interndidates.

3. The Data

The data we use in our analysis are mainly gathénmd the website of the Italian Ministry of
Education, University and Research (MIURWe have collected the lists of all individuals diol a
position in the Italian University system eitherassistant professors or as associate professdieon
31" December 2013 (before the promotions procedurgarfjeand on the LNovember 2015. We have
also information on candidates’ gender, affiliatitenure and experience (since the year 2000).

In our analysis we mainly focus on researcheréia#i to an Italian University in 2013 and we
disregard all the external candidates obtainingiaification, that is, those who in 2013 were neith
assistant nor associate professors in Italian Usities. This choice is due to two reasons: fegternal
candidates are rarely considered for promotion byéfsity Departments, since promotion of an
internal candidate is much less expensive (abodt T€ss both for associate and full professor
promotions); second, for this sample we do not desage, years of experience, careers, affiliatorl,

SO on.

® ltalian academics have similar obligations and trairgs at all the hierarchical levels, carry omtitar tasks and
promotions do not imply longer working hours. Teaghoads are quite uniform and determined by the land
by University regulation.

® See the websitéttp://cercauniversita.cineca.it/php5/docenti/casbp

" The deadline for application for ASN was in NovenB012. The first outcomes of the ASN evaluatioese
published in December 2013 (149 out of 184 commstteoncluded their evaluations around this peréod) the
last in August 2014.
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From the National Scientific Qualification’s welesive have collected data for each field on the
list of candidates to the NSQ and on those whoidtiathe National QualificatiohThen, we built a
dummy variable,Qualification, equal to one when a candidate has obtained th@ N®d zero
otherwise).

In addition, the NSQ'’s website provides informatmnthree measures of candidates’ scientific
productivity (in the ten years preceding the eviadung that were used by committee members to award
the qualification. In bibliometric fields (mainlientific fields) the productivity indicators used are: a)
the number of articles published in scientific joals; b) the total number of citations; c) the tex. In
non-bibliometric fields (Social Sciences and Hurtias) the indicators are: a) the number of articles
published in scientific journals; b) the numberaoficles published in high quality journdfsg) the
number of books'

Since these indicators of scientific productivitgnd to be highly correlated, to avoid
multicollinearity problems we have undertaken agipal component analysis for each field to obgain
comprehensive measure of individual scientific picitvity (only the first component was considered),
which we callProductivity.

In the Italian system, professors hired at anyllbese to spend an initial period of three years
(“No Tenure”) after which they are hired permangnftonditional on satisfactory performance).
Although almost everyone obtains tenure, the irtdiceariable No tenure” is useful as a measure of
seniority. Furthermore, since we observe for eaghddate when he/she was hired by an Italian
university (starting from year 2000), we use tmrmation to build the variablExperience, that is,
the number of years since a researcher has bestthidsing the affiliations of both evaluators in the
NSQ and candidates we build an indicator of pradess networks between candidates and committee
members Connections, taking the value of one when at least one profess the set of evaluators
works (or has worked in the past) in the same usityein which the candidate is employed, and zero
otherwise. Finally, we build 5 geographical dumm(dsrth-West, North-East, Centre, South, Islands)
using the geographical location of the Universityvihich each individual is affiliated.

In Panel (a) of Table 1 are reported the descepsiatistics for the 26,307 applications at the
NSQ from researchers who were affiliated in 2013mtltalian University (15,422 applications for
associate professor and 10,885 for full professdotice that the observations are at the level of

applications, corresponding to 22,659 researclsmse about 25% of them apply for more than one

8 See the websitéttp:/abilitazione.miur.it/public/pubblicacandidahp

® Bibliometric fields include Mathematics, Physi@hemistry, Earth Sciences, Biology, Medicine, Agtiaral
and Veterinary Sciences, Civil Engineering and Asztiure, Industrial and Information Engineeringyhology.
1 The list of high quality journals in each field Hasen determined by an evaluation agency (ANVURM tie
help of the corresponding National Scientific Adations.

1 According to the suggestions of MIUR to committegandidates deserving qualification should haweare
above the median (calculated among professors eofiafgeted position) in at least two of three iathes in
Scientific fields and in at least one in Sociale®des and Humanities.

12 \We impute 5 more years of experience to assigtanfessors who in the year 2000 were already teharel
impute 10 more years of experience to associafegsors who in the year 2000 were already tenured.
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competition. About 58% of applicants have obtaitirexlqualification and about 4% have obtained more
than one national qualification in related fielé&nber of Qualifications). Females are 38%. Average
experience is 8.5 years. Almost 18% of candidasee lconnections.

While it was quite easy to gather information oa NSQ, collecting data on local competitions
opened by University Departments would have beeanrananageable task since there is not a unique
source. Therefore, we follow a different stratedging data on researchers holding a position irata
Universities in 2013 and 2015, we define a dunfngmotion equal to one if an assistant professor in
2013 obtained the national qualification for thghgr position and on thé' bf November 2015 he/she
is an associate professor (and 0 otherwise); insdree way, we sdtromotion equal to one if an
associate professor in 2013 obtained the natiounalifgation for the higher position and on th& 1
November 2015 he/she is a full professor (and 6ratise).

A total of 13,967 professors (9,090 assistant psaies and 4,877 associate professors) were
successful in obtaining the NSQ for the higher fimsiand represent the base for our second sample.
Descriptive statistics for the sample of assistanat associate professors who were awarded thenahtio
qualification are reported in Panel (b) of Tabl€ 1.

Among qualified professors, promotion rate to asgegrofessor was 55.1%, while promotion
rate to full professor was only 10.4%. Females3ar&%. Individuals have 9.8 years of experience and
15.2% have still no tenure. 65% of our sample asgstant professors competing for associate prafess
positions.

For each field, university and position, we caltellthe number of professors obtaining the
gualification and the number of promotions awardBdiiding the number of promotions for the
number of competitors, we obtained P& centage of Open Positions at the Department level that we
use as an explanatory variable in our models tdaexphe probability for each individual of being

promoted.

2 1n the appendix of this paper we report separaseriftive statistics for candidates to associatb(@ A) and
full professor positions (Table B).
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Table 1. Descriptive statistics

Panel (a). Applications for the National Scientific Qualification

Mean St. Dev. Min Max Obs.
Qualification 0.585 0.493 0 1 26307
Female 0.378 0.485 0 1 26307
Ass. Prof. Comp. 0.586 0.493 0 1 26307
Productivity 0.028 1.269 -4.090 19.745 26307
Experience 9.536 5.610 0 27 26307
Years in Position 7.871 5.009 0 22 26307
No tenure 0.160 0.367 0 1 26307
Connections 0.177 0.382 0 1 26307
North-West 0.254 0.436 0 1 26307
North-East 0.210 0.407 0 1 26307
Centre 0.278 0.448 0 1 26307
South 0.169 0.375 0 1 26307
Islands 0.088 0.283 0 1 26307
Panel (b). Researchers with Qualification competing for Promotions
Mean Std. Dev. Min Max Obs.

Promotion 0.394 0.489 0 1 13967
Female 0.377 0.485 0 1 13967
Experience 9.855 5.225 0 22 13967
Years in Position 8.250 4.770 0 23 13967
No Tenure 0.152 0.359 0 1 13967
Productivity 0.000 1.385 -5.293 16.178 13967
Open Positions (%) 0.390 0.355 0 2 13967
North-West 0.266 0.442 0 1 13967
North-East 0.226 0.418 0 1 13967
Centre 0.266 0.442 0 1 13967
South 0.163 0.369 0 1 13967
Islands 0.079 0.269 0 1 13967
Ass. Prof. Comp. 0.651 0.477 0 1 13967
Connections 0.203 0.403 0 1 13967
Number of qualifications 1.043 0.228 1 4 13967

Notes: The data are drawn from the websites oftétian Ministry of Education, University and Resga(MIUR) and of the

National Scientific Qualification.

4. No Gender Gaps in the National Scientific Qualif ication

As explained above, to be promoted to associatallqrrofessor positions in Italy researchers hfingt
to participate in a nation-wide competition “NatidnScientific Qualification”. In this Section we
examine the determinants of the probability of olite the Qualification and investigate if it idated
to the candidate’s gender (see also Bagues, SybsiLand Zinovyeva, 2015; De Paola, Ponzo and
Scoppa, 2015).

We estimate the following equation with a Probitdebon the sample of 26,307 individuals
who have applied for the NSQ and are affiliatedrdtalian university:

o(Qualification;, | X )= (4, + B,Female, + S,Productivity; + B, X; + 4, + A, +6,)
where the probability oRQualification;, (a dummy variable taking value of 1 if the cantidahas

obtained the qualification in fieldand positiorp and 0 otherwise), depends on the candidate’s gende

13



Female , on his/her scientific Productivity;, on a vector X; of the candidate’s characteristics
(including years of experience, tenure, connecfietts), dummies for scientific fieldg, , universities
A, and for positiond, .

In all the regressions, standard errors are rdouseteroskedasticity and allowed for clustering
at the field level.

As shown in Table 2, in which we report the marbeféects of the Probit estimates, we do not
find any difference in the probability of succestvieen males and females. Results are quite stable
across specifications. In column (1) we run ourgsgion controlling only foFemale, Productivity, a
dummy for associate professor competition and I#rmdies for scientific areas. We do not find any
gender difference¥.In column (2), as a robustness check, we als@mayression on the whole sample
of applications (59,156 observations, includingvidiials not affiliated to an Italian universitygnd we
find very similar results.

No gender differences are found in column (3) iniclvh— using the sample of university
affiliated — we include among regressors our messsof individual characteristics and 184 dummies
for scientific fields and in column (4) when we twh in addition for university fixed effects (90
dummies). In columns (5) and (6), where we run iEpaegressions for competitions to associate and
full professor positions, in both cases we findgeader differences.

Research productivity has a strong impact on tkeditiood of succeeding in the competition.
An increase of one standard deviatiorPiroductivity (Standard Deviation=1.269) leads to an increase
in the probability of success of about 22 percemtagjnts (notice that in our sample the uncondition
probability of qualification is 58%)xperience has a positive effect (but decreasing) on the gdvibity
of qualification. We also show th&onnections play a very relevant role: the probability of sess
increases of about 11 percentage points when @agpie of the Department is a member of the ndtiona
evaluation committee. Using an interaction ternsifles not reported), we do not find any difference
the impact of connections between males and females

Overall, our estimates show that, in a setting hicl there are no limits to the number of
positions available, males and females have eqobréunity of success (controlling for scientific

productivity and other individual characteristics).

4 We find some gender differenceBefnale=—0.033; t-stat=—3.37) when we do not control for scientific
productivity, implying that females have on averagdower scientific productivity. On this aspectesthe
evidence shown by Jappelli, Nappi and Torrini (20d&ing data from the National Research Assess(W&IR)
conducted in Italy for the years 2004-2010.

14



Table 2. Probability of Obtaining the National Scientific Qualification. Probit Estimates (Marginal
Effects)

(1) (2) 3) 4) ®) (6)
Female -0.006 -0.005 0.000 0.001 -0.005 0.007
(0.010) (0.008) (0.009) (0.009) (0.009) (0.014)
Productivity 0.157** 0.102*** 0.171%* 0.172%* 0.187*** 0.157**
(0.012) (0.009) (0.012) (0.013) (0.014) (0.016)
Ass. Prof. Comp. 0.085*** -0.000 0.115%+* 0.118***
(0.0112) (0.009) (0.015) (0.015)
Experience 0.014*** 0.013*** 0.032%** 0.036***
(0.003) (0.003) (0.009) (0.007)
Experience Sq. -0.000** -0.000** -0.001*** -0.00t
(0.000) (0.000) (0.000) (0.000)
Years in Position -0.014***  -0.014***  -0.020***  0.009***
(0.002) (0.002) (0.005) (0.002)
No tenure -0.047**  -0.041*** -0.042** 0.010
(0.013) (0.013) (0.019) (0.023)
Connections 0.113%* 0.114%* 0.113%* 0.1171%*
(0.010) (0.010) (0.012) (0.014)
Scientific Areas Dummies YES YES NO NO NO NO
Scientific Field Dummies NO NO YES YES YES YES
Geographical Dummies NO NO YES NO YES YES
University Dummies NO NO NO YES NO NO
Observations 26307 59156 26307 26304 15422 10856
Pseudo R-squared 0.111 0.071 0.183 0.189 0.220 70.16

Notes: The Table reports marginal effects of Prektimates (evaluated at the mean values of thiamagory
variables in the sample). The dependent variab@aification. Standard errors (corrected for heteroskedasticity
and robust to clusters at the field level) are ragabin parentheses. The symbols *** ** * indieathat
coefficients are statistically significant, respeely, at the 1, 5, and 10 percent level.

5. Academic Promotions and Gender: Results from Loc al
Evaluations

The main difference between the NSQ and the evatugirocedures undertaken at the University
Department level for deciding effective promotiosghat while in the NSQ there are no limits to the
number of qualifications to be awarded, at the lldegel — given Departments’ budget constraints—
awarding a promotion to one candidate implies degyi to other candidates. In other terms, while
gualifications can be considered as non “rival gdpgromotions are “rival goods”.

Given this crucial difference, it is interesting égamine whether males and females obtained
similar results also in local competitions leadiageffective promotions. At this aim, in this Sectj we
examine whether the probability of being promotedassociate or full professor for individuals who
have obtained the NSQ is related to gender. Afiénprevious analysis, we control for measures of
scientific productivity, years of experience, temufield and university dummies etc. In additiore w
consider the number of positions available for psiams at the University Department level.

We estimate the following Probit model:

CD(Promotionijkp | X)= CD(,BO + B Female, + B,Productivity, + 5, X; + 3,0OpenPositions;,,, + 4, + Ay +6p)

15



where the probability oPromotion,,, (a dummy variable taking value of 1 if the cantidehas been

promoted in fieldj, universityk and positionp and O otherwise), depends on the candidate gender

Femalg , on his/her scientifi®roductivity, on a vectorX; of the candidate’s characteristics (including

years of experience, tenure, connections, etvgriable OpenPositions,,, measuring the number of open

positions in fieldj, universityk and positiorp (as a percentage of qualified candidates), dumioies

scientific fields 4;, universities}, , and for positiorg, .

The marginal effects of Probit estimates are regbith Table 3. In column (1) we only control
for the candidate’s gender, the percentag®peh Positions, for scientific areas dummies (14) and for a
dummy of Associate Professor Competition. We find that females have a lower probabilitybeing
promoted of about 6.4 percentage points, highliyssiizally significant {-stat=— 6.4).

As expected, given that competition is often regtd to internal candidates, the percentage of
opened position is a strong determinant of the gdodity of promotion.

In column (2) we add among controls the candidateisntific productivity. The latter variable
is very relevant for the probability of promotioan increase of one standard deviation raises the
probability of 5.2 percentage pointg-s(at=9.9). However, controlling for scientific johactivity the
marginal effect oFemaleis -5.5 p.p., only slightly lower with respectdolumn (1).

Starting from column (3) we add as controls a buatlindividual characteristics: years of
experience, experience squared, years in the @ositio tenure, number of national qualifications
obtained, connections, geographical area dummigdialds dummies (184). We find thBkperience
has a positive (concave) effect on the probahiftpromotion while the lack of “tenure” has a négat
effect’® Controlling for all these variables, females haviewer probability of being promoted of 6.7
p.p. In column (4) we add among controls univerditynmies instead of geographical area dummies.
Estimates remain almost the same.

Finally, in column (5) and (6) we estimate speaeificn (3) separately for associate and full
professor competitions. As regards associate mofss we find a difference between males and
females of about 6.4 p.p., ceteris paribus. Simcawv@rage the probability of promotion for indivadsi
who have obtained the NSQ to associate profess@bout 55%, females suffer a reduction of about
12% in the chances of being promoted with respeatdles. On the other hand, for full professors the
gender difference is 2.1 p.p., which on the bakignounconditional probability of being promoted of
10.4% translates in a reduction of about 20% fordies.

As a robustness check, we have estimated all tbeiqus specifications with a Linear

Probability Model obtaining very similar resultsof{meported to save space).

!> The number of qualifications obtained represemhemsure of productivity and increases the protigbif
promotion of about 8 percentage points. Connectitnge no effect, which is not surprising since thidicator
takes into account connections with evaluatorshan NSQ system who typically do not play a relevaié in
local competitions.
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Table 3. Probability of Promotion to Associate and Full Professor Positions. Probit Estimates

(Marginal Effects)

(1) (2) 3) (4) ) (6)
Associate Prof. Full Prof.
Female -0.064***  -0.055*** -0.067**  -0.067*** -0.®4*** -0.021%*=
(0.010) (0.010) (0.011) (0.012) (0.014) (0.005)
Open Positions 1.269*** 1.270%*  1.317** 1.307**= 1.359%** 0.314***
(0.028) (0.028) (0.030) (0.031) (0.034) (0.016)
Ass. Prof. Comp. 0.086*** 0.090**  (0.094*** 0.103*=
(0.012) (0.012) (0.017) (0.017)
Productivity 0.038***  0.046*** 0.046*** 0.049*** 0.009%***
(0.004) (0.004) (0.004) (0.006) (0.002)
Experience 0.046*** 0.048*** 0.088*** 0.004
(0.006) (0.006) (0.010) (0.002)
Experience Sq. -0.002***  -0.002*** -0.004*** -0@D**
(0.000) (0.000) (0.000) (0.000)
Years in Position 0.010*** 0.009*** -0.003 0.003*
(0.003) (0.003) (0.007) (0.001)
No tenure -0.088***  -0.095*** -0.056* -0.007
(0.021) (0.021) (0.031) (0.007)
# Qualifications 0.085*** 0.082** 0.103* 0.007
(0.033) (0.032) (0.044) (0.007)
Connections -0.000 -0.001 -0.011 0.008
(0.011) (0.011) (0.013) (0.007)
Scientific Areas Dummies YES YES NO NO NO NO
Scientific Field Dummies NO NO YES YES YES YES
Geographical Dummies NO YES YES NO YES YES
University Dummies NO NO NO YES NO NO
Observations 13967 13967 13967 13912 9090 4591
Pseudo R-squared 0.442 0.448 0.481 0.483 0.363 40.52

Notes: The Table reports marginal effects of Prekstimates (evaluated at the mean values of thiareqory
variables in the sample). The dependent variabRrasnotion. Standard errors (corrected for heteroskedasticity
and robust to clusters at the field level) are regabin parentheses. The symbols *** ** * indieathat
coefficients are statistically significant, respeely, at the 1, 5, and 10 percent level.

Figure 1 shows the predicted probability of promos of males (the blue solid line) and
females (the red dashed line) in relationship ®itidividual scientific productivity, based on esdtes
of column (3) of Table 3, adding an interactionvedn Female and Score (the interaction term is
positive, 0.009, but not statistically significaptvalue=1.08). The vertical distance between the two
lines represents the gender difference in the fibtyaof promotion (the grey areas represent 95%
confidence intervals). It emerges a clear gap worfaof males for low and medium levels of
standardized productivity, whereas there is alnmasigender differences in the probability of being

promoted for very high levels of productivity.
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Predictive Margins of Female with 95% Cls

Probability of Promotion

T T T T T T T T T
-4 -3 -2 -1 0 1 2 3 4 5
Scientific Productivity (standardized)

Female=0 ————- Female=1

Figure 1. Probability of Promotion of Males and Females
in relationship to the Scientific Productivity

Our estimates of gender differentials in the prdiigof promotion hinge upon the availability
of good measures of productivity. However, it cob&lthat the three indicators built for the NSQt tha
we used in the previous analyses are not the nppsopriate. As a robustness check, we undertake now
an alternative approach using — for a 20% samptpiafified professors — some measures of individual
productivity based on Google Scholar using the ti8bbor Perish” software: number of publications,
number of citations, h-index and g-indéXWe end up with a sample of 2,914 individuals. gdinese
indicators, we again undertake a principal compbraralysis and obtain a synthetic measure of
Productivity Google Scholar.*’

Then, in Table 4 we run the same specificationgnatable 3 using this new measures of
productivity. The results are very similar in dilet specifications. Females have a significant lower
probability of promotion. The magnitude of the gendap is around 5 p.p., although standard errors

turn out to be much higher because of the lowerbarrof observations.

8 We used the same data in a related paper De Famiap and Scoppa (2015).
Y The rate of correlation betweefProductivity Google Scholar and Productivity is 0.28, highly statistically
significant.
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Table 4. Probability of Promotion controlling for measures of productivity based on Google
Scholar (publications, citations, h-index, g-index)

1) (2) ) (4) (5) (6)
Associate Full Prof.
Prof.
Female -0.059*** -0.049** -0.049* -0.051** -0.031 0-:068***
(0.021) (0.021) (0.026) (0.026) (0.034) (0.017)
Open Positions 1.269*** 1.263*** 1.485*** 1.497%* 1.526%** 0.673***
(0.050) (0.051) (0.071) (0.076) (0.085) (0.092)
Ass. Prof. Comp. 0.087*** 0.096*** 0.123*** 0.160*
(0.028) (0.028) (0.045) (0.046)
Productivity Google Scholar 0.012 0.038*** 0.042**  0.045*** 0.010
(0.008) (0.0112) (0.011) (0.015) (0.012)
Experience 0.042*** 0.048*** 0.093*** -0.021
(0.014) (0.015) (0.029) (0.016)
Experience Sq. -0.002*** -0.002*** -0.003*** 0.0
(0.001) (0.001) (0.001) (0.001)
Years in Position 0.009 0.007 -0.013 -0.001
(0.007) (0.007) (0.017) (0.006)
No tenure -0.153*** -0.172%** -0.158** -0.045**
(0.049) (0.047) (0.080) (0.021)
# Qualifications 0.137*** 0.133*%** 0.204*** -0.02
(0.050) (0.051) (0.071) (0.022)
Connections 0.024 0.006 0.001 0.102*
(0.034) (0.034) (0.040) (0.055)
Scientific Areas Dummies YES YES NO NO NO NO
Scientific Field Dummies NO NO YES YES YES YES
Geographical Dummies NO YES YES NO YES YES
University Dummies NO NO NO YES NO NO
Observations 2914 2798 2765 2742 1766 455
Pseudo R-squared 0.438 0.439 0.527 0.547 0.412 80.62

Notes: The Table reports marginal effects of Prekstimates (evaluated at the mean values of thiareqory
variables in the sample). The dependent variabRrasnotion. Standard errors (corrected for heteroskedasticity
and robust to clusters at the field level) are regabin parentheses. The symbols *** ** * indieathat
coefficients are statistically significant, respeely, at the 1, 5, and 10 percent level.

Some recent explanations for gender gaps — basegsyehological attitudes — argue that
females obtain worse outcomes since they tend yoaslay from competitive settings (see, among
others, Niederle and Vesterlund, 2011, and Berir&@l0). Although our data do not provide
information on applicants to each local competitiore are confident that the gender differences in
promotions we observe are not due to females’ t@hoe to enter in competition. The reason is theat w
are considering a sample of individuals who havpliag for the NSQ? have been successful in
obtaining it and who have all the incentives tolpfpr a promotion at the local levEl.

A further possible factor explaining the gendefedégnce in promotion could be, in principle, a
different propensity of males and females to maveatnew Department in a different location. If
women are less willing to move (because of famélgponsibilities, for example) then they could lose

some good opportunities to be promoted. Howevemamy cases promotions take place within the

18 1n a related paper (De Paola, Ponzo and Scop®) 2@e do examine the propensity of males and fesntl
apply for the National Scientific Qualification @img small but significant gender differences.

!9 ltalian academics have similar obligations and traiss at all the hierarchical levels, carry owmitar tasks
and promotions do not imply longer working hoursathing loads are quite uniform and determinechbyLaw
and by University regulation.
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same Department in which the individuals are alyeadployed since it is both very costly to promote

an external candiddfeand disruptive for the morale of internal candigatTo better investigate this

issue, we estimate the same specifications of Tabbeit restrict the sample only to candidates in

Departments and fields in which at least one pmsivas opened for the relevant field and hieraathic

level, that is, we discard candidates for whom asitpn was available in their Department. Estiraate

are reported in Table 5. Using this restricted dapwe find very similar results: the gap betwealen

and females in the probability of promotion tendb®e around 6-7 percentage points. As regards

promotions to full professor, in the restricted génwe find a very relevant gender gap of 14%p.p.

Table 5. Probability of Promotion Considering Only Insiders. Probit Estimates

(1) (2 3) (4) (5) (6)
Associate Prof. Full Prof.
Female -0.064*** -0.054*** -0.069*** -0.071%* -0.36*** -0.141%*
(0.011) (0.011) (0.012) (0.012) (0.013) (0.032)
Open Positions 1.187** 1.195%** 1.251%** 1.241%** 1.225%** 1.053***
(0.029) (0.030) (0.035) (0.037) (0.031) (0.175)
Ass. Prof. Comp. 0.004 0.009 -0.007 -0.000
(0.014) (0.014) (0.022) (0.023)
Productivity 0.041*** 0.050*** 0.052*** 0.048*** 0.057***
(0.005) (0.006) (0.006) (0.006) (0.013)
Experience 0.049*** 0.052*** 0.086*** 0.018
(0.007) (0.007) (0.010) (0.016)
Experience Sq. -0.002%** -0.002*** -0.004*** -0@m*
(0.000) (0.000) (0.000) (0.001)
Years in Position 0.012*** 0.012*** -0.003 0.020~
(0.004) (0.004) (0.006) (0.006)
No tenure -0.104*** -0.112%** -0.053* -0.050
(0.026) (0.026) (0.030) (0.047)
# Qualifications 0.088** 0.090** 0.091** 0.061
(0.038) (0.038) (0.043) (0.047)
Connections -0.008 -0.006 -0.013 0.016
(0.012) (0.012) (0.013) (0.040)
Scientific Areas Dummies YES YES NO NO NO NO
Scientific Field Dummies NO NO YES YES YES YES
Geographical Dummies NO YES YES NO YES YES
University Dummies NO NO NO YES NO NO
Observations 9477 9477 9470 9385 8065 1332
Pseudo R-squared 0.244 0.252 0.300 0.299 0.291 90.27

Notes: The Table reports marginal effects of Prebiimates (evaluated at the mean values of thameqory variables
in the sample). The dependent variabl€iismotion. Standard errors (corrected for heteroskedastanity robust to
clusters at the field level) are reported in paresés. The symbols ***, ** * indicate that coeféiats are statistically
significant, respectively, at the 1, 5, and 10 petdevel.

2 For a Department, hiring as a full professor darimal candidate costs 0.3 instead of 1 for anreateandidate;
hiring as an associate professor an internal catelicbsts 0.2 instead of 0.7 for an external catelid

2L Similar results are found also when we excludenfrour sample individuals who have been promoted in
different university from their original one, thit, when we focus on “stayers”. Only 1.6% of prefas get
promoted in a new Department. Leaving them asidader differences are slightly reduced, but theyaia very
relevant and statistically significant.
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6. Positions’ Availability and Gender Differences

We have seen in Sections 4 and 5 that when the etuafilavailable positions is not limited — as ie th
NSQ - no gender discrimination emerges whereas wieavailable slots are limited females tend to
have worse career opportunities than males.

This issue can be furtherly investigated exploiting differences in the availability of resources
(and, then, in the number of open positions) amdagartments. Because of the rather complex
mechanisms that are adopted both by the Iltaliaemowvent to allocate resources to universities and b
universities to allocate resources to their depants) we observe cases in which very few positions
promotion were opened and cases in which a largeeptage of professors who obtained the
gualification had the possibility of obtaining approtion in their department.

To verify if gender discrimination is amplified winéewer positions are available, we run our
main specifications (Table 3) including an intel@cterm betweelfremale and the percentage Gpen
Positions. Results are reported in Table 6. We focus onlAssociate Professors positions in columns
(1)-(4) since for this type of position there isvi@e variability in the percentage of open posisi@nt the
Department level, while we consider Full Professamnpetitions only in column (5).

We find that the interaction terrRemale* (Open Positions) is positive and quite large in
magnitude although imprecisely estimated in sonegifipations p-values are around 0.10-0.15) while
Female is negative and larger in magnitude than in previestimates. The estimated coefficients imply
that the extent of gender discrimination dependthemumber of available positions: when the number
of open positions in the Department is very love dlifference in the promotion rate between males an
females is around 10 percentage points while whositipns are abundant gender discrimination tends
to disappear.

This finding, and those in the previous Sectioms, @nsistent with a sort of social norm that

establishes that when positions are scarce menrhaxerights than women to obtain them.
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Table 6. Probability of Promotion and Open Positions. Probit Estimates

1) (2) ) (4) (5)

Associate Prof. Associate Prof.Associate Prof. Associate Prof. Full Professor
Only Insiders

Female -0.103*** -0.113%*** -0.107*** -0.095*** -0.@1***
(0.032) (0.035) (0.034) (0.036) (0.009)
Productivity 0.039*** 0.050%** 0.051 %+ 0.048*** 0.009***
(0.005) (0.006) (0.006) (0.006) (0.002)
Open Positions 1.262%** 1.327%** 1.331*** 1.196*** 0.284***
(0.039) (0.044) (0.045) (0.042) (0.018)
Female*(Open Positions) 0.103* 0.096* 0.084 0.072 .058
(0.056) (0.058) (0.058) (0.059) (0.042)
Experience 0.088*** 0.093*** 0.086*** 0.004
(0.010) (0.010) (0.010) (0.002)
Experience Sq. -0.004*** -0.004*** -0.004*** -0.0m*
(0.000) (0.000) (0.000) (0.000)
Years in Position -0.003 -0.004 -0.003 0.003***
(0.006) (0.007) (0.006) (0.001)
No tenure -0.057* -0.071* -0.053* -0.006
(0.031) (0.033) (0.030) (0.007)
# Qualifications 0.103** 0.102** 0.091** 0.006
(0.044) (0.044) (0.043) (0.007)
Connections -0.011 -0.007 -0.013 0.008
(0.013) (0.014) (0.013) (0.006)
Scientific Areas Dummies YES NO NO NO NO
Scientific Field Dummies NO YES YES YES YES
Geographical Dummies YES YES NO YES YES
University Dummies NO NO YES NO NO
Observations 9090 9090 9008 8065 4591
Pseudo R-squared 0.314 0.364 0.366 0.291 0.524

Notes: The Table reports marginal effects of Prebitmates (evaluated at the mean values of thiamedory variables
in the sample). The dependent variabldPismotion. Standard errors (corrected for heteroskedastaity robust to
clusters at the field level) are reported in pareses. The symbols ***, ** * indicate that coefaots are statistically
significant, respectively, at the 1, 5, and 10 petdevel.

As a robustness check, in Table 7 we estimate fheification (2) of Table 6 separately for
guartiles of the distribution of the percentagepén positions (without including the interactienn).
Except for the first quartile (when promotion régeonly 15%) we find that the gender gap declires a
the number of available positions increases: @lmost 9 p.p. when the promotion rate (for males) i
41%, it reduces to almost 7 p.p. when the promotate is 62% and vanishes to zero when the
promotion rate reaches 94%These alternative estimates confirm that the gedifierentials are very

large when few positions are available but tendisappear when positions are abundant.

22 As regards the first quartile, notice that althotige gender gaps is only 3.8 p.p. this corresptmdsdifference
of 25.7 percent between males and females, sircprimotion rate for males is only 0.148.
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Table 7. Probability of Promotion and Open Positions. Probit Estimates

1) 2 3) 4)
| quartile Il quartile Il quartile IV quartile
Female -0.038** -0.087*** -0.068*** -0.005
(0.017) (0.032) (0.019) (0.014)
Productivity 0.015** 0.059*** 0.054*** 0.021***
(0.006) (0.014) (0.010) (0.005)
Open Positions 0.9171 %+ 1.110*** 0.991 **+* 0.449***
(0.055) (0.362) (0.081) (0.124)
Experience 0.027* 0.062*** 0.107*** 0.055**
(0.016) (0.022) (0.014) (0.027)
Experience Sq. -0.001* -0.003*** -0.005*** -0.001**
(0.001) (0.001) (0.001) (0.001)
Years in Position 0.002 0.006 -0.006 -0.022
(0.0112) (0.011) (0.010) (0.032)
No tenure 0.022 -0.065 -0.108** 0.014
(0.054) (0.061) (0.049) (0.018)
# Qualifications 0.068 0.175%* 0.077 -0.006
(0.049) (0.063) (0.052) (0.025)
Connections -0.016 -0.005 0.001 -0.010
(0.019) (0.032) (0.020) (0.016)
Scientific Field Dummies YES YES YES YES
Geographical Dummies YES YES YES YES
Promotion rate for males 0.148 0.412 0.627 0.942
Gender gaps -25.7% -21.1% -10.8% -0.5%
Observations 1658 1537 3237 1331
Pseudo R-squared 0.210 0.094 0.132 0.258

Notes: The Table reports marginal effects of Prektimates (evaluated at the mean values of thamagory
variables in the sample). The dependent variabRrasnotion. Standard errors (corrected for heteroskedasticity
and robust to clusters at the field level) are ragabin parentheses. The symbols *** ** * indieathat
coefficients are statistically significant, respeely, at the 1, 5, and 10 percent level.

7. Concluding Remarks

Compared to men, women in the labor market typicateive lower wages, have worse employment
perspectives and face more difficulties in advagamtheir careers. Women are underrepresentdukin t
academic world, especially in top positions. Whetties state of affairs is due to worse female
performance or to some form of discrimination agathem is not completely clear from the existing
evidence, because of some thorny econometric issues
We have tried to shed some more light on this issu@paring two different systems of

competitions and using relatively good measuregrodluctivity. Exploiting the features of the system
currently governing academic promotions in Italy aeve been able to compare gender gaps in two
settings: one in which candidates are evaluatedbtain a National Qualification and no limits are
imposed on the number of positions available anathem in which qualified candidates compete in
local competitions held at Department level todilimited number of open positions.

Controlling for several measures of scientific proivity and individual characteristics, we find
that at the national level, without limits on thenmber of qualifications awarded, there are no gende

difference in the probability of obtaining the Qifiahtion. However, at the Department level, with a
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limited number of positions available, we find tHatales have a significant lower probability of
promotion. This is especially true for promotionftli professor positions. These findings are ralias
a number of specification checks.

Similar results are found also restricting the damipy discarding candidates for whom no
position was available in their Department, thuggasting that gender differences in the propertsity
move to a new Department do not play a particulalkgvant role in explaining our results.

We are also confident that the uncovered gendé&rdifces cannot be imputed to a tendency of
females to shy away from competitive settings, esiimcour setting potential candidates in the second
stage have already applied for and obtained afopaion at the national level and they should have
strong incentives to apply in order to be effedtiyomoted in their own Department.

Finally, comparing settings with different proporis of positions available, we have shown that
when a small number of positions is available, fesméend to be discriminated against, while no gend
gaps emerge when there is abundancy of positions.

All in all our evidence suggests that females ia Halian academia are victims of a particular
kind of discrimination arising from a social norimat establishes that when positions are scarce men
have more rights to obtain them than women. Thrsnnie consistent with a still widely held belief in
some countries that when economically challengingesd arise, men should be given preferential
treatment over women in the search for employm&nthis aim it is interesting to notice that acdogl
to theWorld Values Survey: 2005-2009, the proportion of Italian respondents who disagnéth the
statement “men should have more right to a job thamen when jobs are scarce” is about 57%. This
percentage is much lower compared to Northern Eaogountries (about 90%) but also compared to

other Mediterranean countries such as Spain (74%).
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Appendix

Table A. Descriptive Statistics. Researchers with Qualification competing for Promotions,
breakdown by type of position

Associate Professors

Mean Std. Dev. Min Max Obs
Promotion 0.550 0.498 0 1 9090
Female 0.408 0.492 0 1 9090
Experience 7.770 4.067 0 17 9090
Years in Position 7.760 4.145 0 18 9090
No tenure 0.169 0.375 0 1 9090
Productivity 0.000 1.386 -5.293 16.178 9090
Open Positions 0.545 0.316 0 2 9090
North-West 0.267 0.443 0 1 9090
North-East 0.222 0.416 0 1 9090
Centre 0.261 0.439 0 1 9090
South 0.166 0.372 0 1 9090
Islands 0.084 0.277 0 1 9090
Connections 0.200 0.400 0 1 9090
Number of Qualifications 1.044 0.232 1 4 9090
Full Professors
Mean Std. Dev. Min Max Obs
Promotion 0.104 0.305 0 1 4877
Female 0.317 0.466 0 1 4877
Experience 13.743 4,912 0 22 4877
Years in Position 9.163 5.643 0 23 4877
No tenure 0.120 0.325 0 1 4877
Productivity 0.000 1.383 -3.890 9.766 4877
Open Positions 0.102 0.214 0 2 4877
North-West 0.265 0.441 0 1 4877
North-East 0.232 0.422 0 1 4877
Centre 0.276 0.447 0 1 4877
South 0.157 0.364 0 1 4877
Islands 0.070 0.254 0 1 4877
Connections 0.209 0.407 0 1 4877
Number of Qualifications 1.041 0.220 1 4 4877
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