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Résumé

Cette thése observe 1'effet de trois facteurs peu étudiés de l'investissement
familial en éducation en fonction du genre.

Le Chapitre 1 analyse l'effet du rang de naissance sur la transition a 1’age
adulte a Madagascar. En utilisant des données individuelles de panel collectées
en 2004 et en 2012, nous trouvons que les ainés des fratries malgaches quittent
I’école plus tot que leurs freres et sceurs cadets. Ils atteignent alors un niveau
d’éducation plus faible, ce qui limite le développement de leurs compétences
cognitives. Les ainés sont également amenés a travailler hors de I’entreprise
familiale a un plus jeune dge. Nous n’observons un effet du rang de naissance
sur l’dge au mariage que pour les filles. Les ainées se marient plus to6t. Nous
pensons que nos résultats illustrent une stratégie d'investissement des ménages
dans I"éducation des enfants. La transition plus précoce des ainés dans la vie
d’adulte permet aux ménages d’avoir davantage de ressources a investir dans
I"éducation des plus jeunes.

Le Chapitre 2 étudie I'impact de 1’age au mariage de la mere sur la scola-
risation de ses enfants au Maroc. Les résultats qui ressortent de cette analyse
sont assez surprenants : les meres qui ont été mariées jeunes tendent a investir
davantage dans 1’éducation de leurs enfants, particulierement de leurs filles.
Etant donné que 'effet positif du mariage précoce de la meére n’est trouvé que
pour les plus jeunes générations de parents, nous faisons ’hypothese qu'il est le
reflet d"une prise de conscience de I'importance de 1'éducation, notamment de
celle des filles, de la part d’individus qui en ont été particuliérement privés.

Le Chapitre 3 explore les effets du programme marocain de transferts mo-
nétaires conditionnels pour I'éducation (Tayssir) sur ’apprentissage des éleves.
Grace aux données du systéeme d’information du Ministere de I’Education

Nationale (MASSAR), nous montrons que le programme Tayssir continue de



contribuer a la réduction de I’abandon scolaire, plus particulierement des filles,
pres de 10 ans apres sa mise en place. Cependant, nous trouvons qu’il n"a pas
été suffisamment accompagné de mesure d’amélioration de 'offre éducative
pour permettre aux enfants d’apprendre dans de meilleures conditions. Nous
démontrons que les garcons qui bénéficient du transfert monétaire ont de moins
bons résultats a I'examen de fin de primaire que ceux qui n’en bénéficient pas.
Nous expliquons ce résultat par I’augmentation de la taille des classes induites
par la réduction de I'abandon scolaire dans les communes bénéficiaires. En ce
qui concerne les filles, nous ne trouvons pas que I'augmentation de la taille
des classes a impacté négativement leurs résultats a I’'examen de fin de pri-
maire. Bien au contraire, grace au programme Tayssir, elles ont plus de chances

d’obtenir la moyenne a cet examen et d’étre inscrites au college I’année suivante.



Summary

This thesis examines the effect of three little-studied factors of family invest-
ment in education as a function of gender.

Chapter 1 analyzes the effect of birth order on the transition into adulthood
in Madagascar. Using micro-panel data collected in 2004 and 2012, we find that
tirstborns leave school school earlier than their younger siblings. They reach a
lower level of education, which limits the development of their cognitive skills.
Elders are also required to work outside the family business at a younger age. We
only observe an effect of birth order on age at marriage for girls. Firstborn girls
marry earlier. We believe that our results illustrate a strategy of household’s
investment in children’s education. The precocious transition of elders into
adulthood provides more resources to households that can be invested in the
education of younger siblings.

Chapter 2 examines the impact of mother’s age at marriage on the schooling
of her children in Morocco. The results that emerge from this analysis are are
quite surprising : mothers who were married young tend to invest more in their
children’s education, particularly in their daughters’. Given that the positive
effect of early maternal marriage is only found for younger generations of
parents, we assume that our results are a reflection of a growing importance
given by parents to education, especially for girls and parents who have been
particularly deprived of access to instruction.

Chapter 3 explores the effects of the Moroccan conditionnal cash-transfers
program (Tayssir) on student learning. Using administrative data from the Mi-
nistry of National Education’s information system (MASSAR), we show that
Tayssir continues to contribute to the reduction in school dropout, particularly
for girls, nearly 10 years after its implementation. However, we find that it

has not been sufficiently accompanied by supply-side interventions to allow



children to learn in better conditions. We show that, boys who benefit from
the cash transfer perform worse at the end of primary school exam than those
who do not. We explain this result by the increase in class size induced by the
reduction in school dropout in Tayssir municipalities. Concerning girls, we do
not find that the increase in class size has negatively impacted their results at
the end of primary school exam. On the contrary, thanks to the Tayssir program,
they are more likely to graduate and to be enrolled in secondary school the

following year.
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Investissements familiaux en éducation et genre

Les effets positifs de I’éducation sur les individus et ’ensemble de la société
ne sont plus a démontrer. Les capacités a lire et a réfléchir inculquées a 1’école
permettent aux éleves de mieux comprendre le monde qui les entoure et dy
prendre activement part a travers une plus grande participation a la vie politique
une fois adultes (Wantchekon et al., 2015; Larreguy and Marshall, 2017). Les
individus plus instruits sont aussi souvent en meilleure santé, notamment car ils
sont capables de lire une prescription médicale ou de comprendre et appliquer
les mesures d’hygiene de base. Par ailleurs, un niveau d’éducation plus élevé
conduit bien souvent a un revenu plus élevé a 1’age adulte. Les individus les
plus éduquées ont donc davantage de ressources a investir dans leur santé mais
aussi dans la santé de leurs enfants ainsi que dans leur éducation (Glewwe, 1999;
Currie and Moretti, 2003; Glick et al., 2011). L’école permet également aux indi-
vidus de développer des compétences non-cognitives telles que la persévérance,
la résilience, la tolérance et I'esprit d’équipe (Algan et al., 2013; Borgonovi and
Burns, 2015; Alan et al., 2019). Les différentes compétences acquises a I’écoles,

! ou non-cognitives > peuvent ensuite étre

qu’elles soient techniques, cognitives
valorisées sur le marché du travail et permettre alors aux individus de s’extraire

de la pauvreté lorsque l'école joue son role d’ascenseur social.

Depuis la fin des années 1990, I'acces a 1’éducation s’est grandement amélioré
dans les pays en développement. Alors qu’en 1998, 18,5% des enfants en age
d’étre scolarisés au primaire n’allaient pas a I’école dans les pays a faible revenu
et a revenu intermédiaire, ils n’étaient plus que 8,9% en 2019. 3 En parallele,
la part d’adolescents en dge d’aller au secondaire passait de 29% en 1998 a
17% en 2019. * Ces chiffres illustrent la persistance du phénomene de I’abandon
scolaire. Ainsi, en 2018, seulement 78,8% des enfants d"une méme cohorte qui

avait commencé une éducation primaire finissait par compléter ce cycle.’

1. Les compétences cognitives représentent la capacité des individus & comprendre et ré-
soudre des problemes.

2. Les compétences non-cognitives sont les traits de personnalité valorisés sur le marché
du travail. Elles sont souvent regroupées sous 1’acronyme OCEAN : Openness(ouverture d’es-
prit), Conscientiousness(application), Extroversion(extraversion), Agreeableness(aimabilité) et
Neuroticism(souvent mesuré par son contraire, la stabilité émotionnelle).

3. Part d’enfants d’age primaire non scolarisés.

4. Part d’adolescents en age d’aller au secondaire non scolarisés.

5. Persistance jusqu’a la fin du primaire.

Introduction 2
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Les progres effectués dans 'acces a 'instruction ont été particulierement
visibles pour les filles. La part de filles en dge d’aller au primaire non-scolarisées
s’est réduite de 12,3 points de pourcentage entre 1998 et 2018 (22,2% en 1998
pour 9,9% en 2018) contre une baisse de 7,2 points de pourcentage pour les
gargons (de 15% en 1998 a 7,8% en 2018).°” La réduction la plus spectaculaire
de I'écart entre les filles et les garcons a eu lieu au premier cycle du secondaire.
En 1998, 32,2% des filles et 26% des garcons en dge d’aller au premier cycle du
secondaire n’étaient pas scolarisés. En 2018, il n’y avait plus de différence entre
les filles et les garcons pour I’acces au premier cycle du secondaire puisque 17%

des filles et des gargons de cet 4ge n’allaient pas a 1’école. ®’

Ces chiffres sont encourageants, tout d’abord d"un point de vue de 'égalité
des genres, mais aussi étant donné les effets particulierement bénéfiques de
I'instruction des femmes sur ’ensemble de la société. En effet, il a été démontré
que les meres les plus instruites étaient celles qui investissaient le plus dans la
santé et I'éducation de leurs enfants. Par exemple, Glick et al. (2011) montre qu’a
Madagascar, le niveau d’éducation de la mére a une plus grande influence sur
les compétences cognitives des enfants que le niveau d’éducation du pere. Les
enfants dont la mere est plus instruite sont aussi plus souvent en meilleure santé
(Glewwe, 1999; Currie and Moretti, 2003). D’apres, The Education Commission
(2016), environ un tiers de la baisse de la mortalité dans le monde depuis les
années 1970 est attribuable a I'amélioration de 1'éducation des femmes. Les
femmes les plus instruites sont aussi celles qui ont le plus de pouvoir de déci-
sion au sein de leur ménage. Instruction et renforcement du pouvoir de décision
au sein du ménage permettent ainsi de peser sur les décisions qui concernent la
santé et I’éducation des enfants (Beegle et al., 2001; Quisumbing and Maluccio,
2003; Maitra, 2004; Rangel, 2006; Allendorf, 2007).

Le revers de la médaille est que cette expansion rapide de I'éducation pri-
maire et secondaire dans les pays en développement n’a pas été accompagnée

par une augmentation suffisante des moyens financiers et humains alloués a

6. Part d’enfants non scolarisés, filles.

7. Part d’enfants non scolarisés, gargons.
8. Part d’adolescents non scolarisés.

9. Part d’adolescentes non scolarisées
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I’éducation. Par exemple, dans les pays a revenus faibles et intermédiaires, le
nombre d’éleves par enseignant au niveau primaire est seulement passé de 29 en
1998 a 25,4 en 2018. A titre de comparaison, un enseignant s’'occupe en moyenne
de 14 éléves en primaire dans les pays a hauts revenus. '’ Au premier cycle
du secondaire, un enseignant était chargé de 19 éleves en 1998 dans les pays
a revenus faibles et intermédiaires contre 17,8 en 2018. Dans les pays a haut
revenu, le ratio éleves/enseignant au premier cycle du secondaire était de 12,7
en 2018. 1!

La taille élevée des classes dans les pays en développement peut, en partie,
expliquer pourquoi, bien que I'acces a 'instruction se soit généralisé, les connais-
sances des éleves ne correspondent pas aux standards internationaux. En 2019,
dans les pays a revenus faibles et intermédiaires, 10% des jeunes de 15 a 24 ans
n’étaient pas capables de lire, écrire et comprendre une phrase simple concer-
nant la vie quotidienne. !> D’apres la base de données construite par Altinok
et al. (2018) permettant de comparer les résultats aux différentes évaluations
internationales de connaissances des éleves, moins de 80% des éleves en Afrique
et en Amérique du Sud atteignent le niveau minimum de connaissances en
mathématiques et en lecture. Le rapport sur le développement dans le monde
de la Banque Mondiale publié en 2018 (World Bank, 2018b) avance quatre ex-
plications supplémentaires a la "crise de l'apprentissage" dans ces pays. Tout
d’abord, les enfants ne sont pas préparés a apprendre. Par exemple, dans les
pays en développement, 30% des enfants de moins de 5 ans souffrent de retard
de croissance ce qui illustre de séveéres problemes de malnutrition. Or les enfants
qui souffrent de malnutrition, notamment chronique, ont plus de difficultés
que les autres a développer leurs compétences cognitives (Glewwe et al., 2001;
Ampaabeng and Tan, 2013). Ensuite, les pays en développement font face a
un manque de formation initiale et continue des enseignants. Par ailleurs, le
personnel enseignant, souvent peu motivé, a peu de conscience professionnelle
et se distingue par un taux d’absentéisme élevé. Enfin, des problemes de gou-
vernance du systeme scolaire, que ce soit au niveau des gouvernements ou des
directeurs d’école, empéchent également I’école de remplir son role de maniere
efficiente.

10. Ratio éléves/enseignant, primaire.
11. Ratio éleves/enseignant, premier cycle du secondaire.
12. Taux d’alphabétisation des jeunes de 15 a 24 ans.
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L’école manquerait donc a son devoir de transmission de connaissances et

de compétences valorisables sur le marché du travail.

Les deux pays étudiés dans cette these (Madagascar et le Maroc) ne font
pas figure d’exception en ce qui concerne les faibles performances en lecture
et mathématiques de leurs éléves. Bien qu’appartenant a la tranche inférieure
du groupe des pays a revenu intermédiaire alors que Madagascar fait partie
des pays a faible revenu, le Maroc est moins performant que Madagascar en
termes d’acquisition de connaissances des éleves. Ainsi, il occupait la 73éme
place sur 78 pays évalués par le programme PISA (Programme for International
Student Assessment) en 2018. Et si les éleves malgaches ont obtenu, en 2019, de
moins bons résultats que la moyenne des pays évalués par le PASEC (Programme
d’Analyse des Systemes Educatifs de la Confemen), la comparaison des performances
des éleves entre ces deux pays est en défaveur du Maroc. La base de données
construite par Altinok et al. (2018) permet de faire cette comparaison. Ainsi,
en 2005 (la derniére année disponible pour Madagascar), alors que 57,94% des
éleves malgaches atteignait le niveau minimum de compétences requises en
mathématiques et en lecture a la fin de 1’école primaire, ils n’étaient que 51,82%
au Maroc. Dix ans apres, cette part était a peine plus élevée (56,91%). Cependant,
méme en tenant compte du plus faible niveau des éleves marocains par rapport
aux éleves malgaches (Learning Adjusted Year of School), le nombre d’années
d’éducation complétées est plus élevé au Maroc qu’a Madagascar du fait d'un
plus large acces a ’éducation secondaire et d’une durée d’études plus longue. °
Ainsi, en 2019, le taux brut de scolarisation secondaire au Maroc était de 81,2%

contre 34,6% a Madagascar.

Le Maroc est également moins bien classé que Madagascar en ce qui concerne
I'égalité des genres. Madagascar se situait a la 84éme place sur les 200 pays
inclus dans le Gender Gap Report du Forum Economique Mondial tandis que le
Maroc occupait la 137eme place. Cette indice tient compte des inégalités de
genre dans quatre domaines : la situation sur le marché du travail, I'acces a
I"éducation, la santé et la place des femmes en politique. L'écart entre les deux

13. 4,7 Learning Adjusted Year of School pour Madagascar contre 6,3 pour le Maroc en 2020.
Learning Adjusted Year of School.
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pays est moins grand quand on s’intéresse a 1'indice d’acces a 1’éducation pour
lequel Madagascar était classé 115éme et le Maroc 117eme. L'indice d’égalité
dans l'accés a 1’éducation tient compte des ratios filles/garcons au primaire,
secondaire et dans les études supérieures ainsi que du rapport entre le taux
d’alphabétisation des femmes et celui des hommes (World Economic Forum,
2018).

Pour faire face aux défis de la qualité de I'éducation et des inégalités de
genre, le Maroc s’est doté d"'une Commission Spéciale sur le Modele de Dévelop-
pement qui a remis son rapport au roi Mohammed VI le 25 mai 2021. Ce rapport
préconise une transformation profonde du systeme éducatif pour qu’en 2035,
plus de 90% des éleves possedent les compétences scolaires fondamentales a la
fin du primaire. Pour atteindre cet objectif, la Commission propose que la for-
mation des enseignants soit améliorée en faisant en sorte que tous les nouveaux
enseignants aient au moins complété cinq années de formation. Par ailleurs,
de nouveaux moyens humains, tels que des psychothérapeutes, devraient étre
alloués aux établissements scolaires pour identifier le plus tot possible les la-
cunes des éléves et leur permettre de les surmonter. Les programmes devraient
aussi étre revus pour que les éleves obtiennent les compétences fondamen-
tales en lecture et mathématiques mais développent aussi leurs compétences
non-cognitives telles que I'autonomie, la curiosité, la communication et I’esprit

d’équipe.

La dimension genre est également abordée dans le rapport de la Commission
Spéciale sur le Modeéle de Développement. En termes d’accés égal a ’éducation
pour les filles comme pour les garcons, le rapport de la Commission préco-
nise notamment de développer les internats pour que les filles de milieu rural
et des petites villes puissent poursuivre leur éducation au niveau secondaire
(CSMD, 2021). En effet, les colleges sont souvent situés en ville. Face aux risques
encourus, plus particulierement par les filles, sur le trajet entre le domicile et
I'école, les parents peuvent préférer mettre fin a la scolarisation de leurs enfants
si I’établissement scolaire est trop éloigné. Les internats permettent de réduire

le nombre de trajets effectués par semaine ce qui peut rassurer les parents.
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Malgré ses lacunes en matiére d’éducation, le Maroc atteint un indice de
capital humain supérieur a celui de Madagascar. Cet indice proposé par la
Banque Mondiale tient compte du nombre d’années d’éducation de la popula-
tion corrigé par les connaissances et de son état de santé a travers la mortalité
infanto-juvénile, la survie a I’age adulte (la part des individus agés de 15 ans qui
atteindront 1’age de 60 ans) et le retard de croissance des enfants de moins de
cinq ans. C’est pour ce dernier indicateur que Madagascar connait une situation
inquiétante puisque pres de la moitié des enfants de moins de cinq ans y souffre
d’un retard de croissance, lié a la malnutrition chronique (World Bank, 2018a).
Outre les problemes de santé inhérents a la malnutrition, il a été observé que
les enfants qui présentaient des retards de croissance entraient a 1’école plus
tard, redoublaient davantage et complétaient moins d’années d’éducation que
les enfants en bonne santé (Glewwe and Jacoby, 1995; Glewwe et al., 2001). Les
effets de la malnutrition subie pendant la petite enfance persistent a 1’age adulte.
Ampaabeng and Tan (2013) trouvent que les adultes qui ont particuliérement
souffert de la famine de 1983-84 au Ghana quand ils avaient moins de deux ans
ont des compétences cognitives plus faibles que ceux qui ont été moins exposés

a la famine.

Du fait de leurs plus faibles performances scolaires, I'investissement familial
dans 'éducation des enfants en mauvaise santé peut paraitre peu rentable
pour les ménages, notamment ceux pour lesquels les contraintes budgétaires
sont fortes. En effet, les décisions d’investissement en éducation des ménages
résultent d’un arbitrage entre les cofits directs et indirects de I’éducation et ses
bénéfices actuels et anticipés (Becker, 1962; Ben-Porath, 1967).

Les cofits directs de 1’éducation incluent les frais d’inscription, I’achat de
fournitures scolaires et d"uniformes, les frais de transport... Le cotit indirect
représente le cotit d’opportunité de I'enfant qui, parce qu'il est scolarisé, ne
travaille pas. Ce cotit d’opportunité prend trois formes : i) le salaire que I’enfant
aurait percu s’il avait été présent sur le marché du travail, ii) les charges que le
ménage doit supporter en substituant le travail potentiel de I’enfant sur 1’ex-
ploitation agricole ou commerciale du ménage par I'embauche d"un travailleur
extra-familial ou I’accueil d"un enfant placé, iii) le salaire qu’aurait percu 1'un

des membres du ménage s’il s’était rendu sur le marché du travail tandis que
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I'enfant prenait en charge les tdches domestiques a sa place.

Les ménages sont préts a supporter ces cofits directs et indirects si les béné-
fices a court et long-terme, tirés de I’éducation leur sont supérieurs. A court-
terme, les deux parents peuvent profiter du temps pendant lequel I'enfant est a
I’école pour participer a une activité génératrice de revenu. L’école peut aussi
prendre en charge certains repas ce qui permet aux enfants d’étre bien nourris
sans que cela ne pése dans le budget du ménage. A long-terme, les compétences
cognitives et non-cognitives acquises a ’école permettent aux individus de
mieux s’insérer sur le marché du travail en étant plus productifs. Ils peuvent
alors prétendre a un meilleur salaire et en transférer une partie a leur ménage

d’origine.

Le modele de Glewwe and Muralidharan (2016), définit ainsi la fonction de

production des connaissances acquises :

A=u«(S5Q,CH,I) (1)

Ou : A mesure les compétences acquises par les éleves, S est le nombre
d’années de scolarisation complétées par I'enfant, Q est un vecteur de carac-
téristiques de ’école et des enseignants, C est un vecteur des caractéristiques
de I'enfant, H est un vecteur des caractéristiques du ménage et I représente
l'effort des parents et de ’enfant pour son apprentissage (le temps passé a faire
les devoirs, le budget alloué aux dépenses d’éducation tel que les livres, les

fournitures scolaire, ’ordinateur...).

Dans ce modele, les caractéristiques de I’enfant (son age, son rang de nais-
sance, ses capacités innées) et celles du ménage sont considérées comme exo-
genes. Sur la base de Q, C et H mais aussi des couts directs et indirects de
I'instruction (P), les ménages décident du montant de leurs investissements
visant a améliorer les compétences de leurs enfants (I) et décident du retrait
prématuré ou non de I’enfant de 1’école (S). S et I sont donc eux-mémes des
fonctions de Q, C, H et P.
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§=f(Q,CH,P) ()

I=¢(Q,CH,P) ©)

en intégrant les équations 2 et 3 dans I'équation 1, on obtient :

A=h(Q,C,H,P) 4)

Dans cette theése, nous innovons par rapport au modele de base et a la
littérature, en introduisant des variables dont l'effet sur S, I et A est encore
peu étudié. Nous accordons un intérét particulier au genre de I'enfant (contenu
dans C) qui influence indirectement ses connaissances acquises. Les préférences
culturelles des parents (contenues dans H) ainsi qu'un plus faible rendement de
I’éducation des filles étant données les inégalités salariales et d’acces au marché
du travail qui persistent entre les hommes et les femmes, peuvent conduire les
ménages a moins investir dans "éducation des filles (I) ou a les retirer de 1’école
au-dela d’un certain niveau d’éducation (S).

Cette these se présente en trois chapitres ainsi articulés.

Chapitre 1 : Birth order and transition into adulthood in Madagascar (co-écrit avec

Francesca Marchetta).

Ce chapitre observe comment le rang de 1’enfant dans sa fratrie (une des va-
riables composant le vecteur C dans le modele présenté ci-dessus) influence son
niveau d’éducation (S) et ses compétences cognitives (A). Nous nous intéressons
aussi a 'effet du rang de naissance de l'individu sur I’age auquel il commence a

travailler hors de I’entreprise familiale et se marie.

Peu de travaux ont abordé la question de l'effet du rang dans la fratrie

sur 1’éducation, les compétences, I'emploi et le mariage des individus dans les
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pays a faible revenu. Par ailleurs, les conclusions sur I'effet du rang de I'enfant
sur 1’éducation et les compétences cognitives dans ce contexte sont mitigées.
En utilisant les données de 1"Enquéte sur la Progression Scolaire a Madagascar
(EPSPAM) menée en 2004 et de I'enquéte Madagascar Youth Transition Survey
qui I’a suivi en 2012, nous trouvons qu’a Madagascar, les ainés quittent 1’école
plus tot que leurs freres et soeurs. Leur niveau d’éducation plus faible ce qui
réduit leurs compétences cognitives. Les ainés sont aussi ceux qui commencent
a travailler les plus jeunes hors de I'entreprise familiale. Seules les filles ainées
se marient le plus tot. La transition plus précoce des ainés dans la vie d’adulte
pour les familles malgaches permettrait alors de financer ’éducation de leurs

fréres et soeurs cadets.

Ce chapitre contribue a la littérature traitant des effets du rang dans la
fratrie de trois fagons. Tout d’abord, nous étudions I'effet du rang dans la fratrie
dans un pays a faible revenu alors que cette question a plutdt été traitée dans
les pays a revenu élevé. Ensuite nous nous intéressons a l'effet du rang de
naissance sur des variables assez peu étudiées dans la littérature tel que I’age
au mariage et les compétences non-cognitives. Par ailleurs, les données que
nous utilisons permettent de tenir compte de l'influence des enfants résidant
dans le méme ménage que l'individu étudié mais qui ne sont pas ses freres
et soeurs biologiques. Nous trouvons que la présence d’autres enfants dans le
ménage réduit 1'effet du rang dans la fratrie sur le niveau d’éducation. Enfin,
d"un point de vue méthodologique, nous apportons des résultats robustes quant
a la capacité des modeles inter-familiaux a produire des résultats cohérents avec

les modeles qui comparent les individus d'une méme fratrie.

Chapitre 2 : Le mariage précoce : un vecteur de reproduction scolaire au Maroc?

Ce chapitre étudie l'effet de I’age au mariage de la mere (composant du
vecteur H du modele présenté ci-dessus) sur la scolarisation de ses enfants (S et
I).

Les effets néfastes du mariage précoce sur la mariée ont été tres largement

démontrés, que ce soit sur son niveau d’éducation, sa santé ou son pouvoir de
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décision au sein du ménage. Les effets intergénérationnels de cette pratique ont
été moins étudiés. Les quelques travaux menés en Inde et en Afrique Subsa-
harienne trouvent que les meres mariées jeunes avaient des enfants en moins
bonne santé et moins instruits que celles mariées plus tardivement. Nous nous
intéressons a cette question dans le contexte marocain oti la pratique du mariage
précoce persiste malgré son interdiction depuis 2004 et alors que 'acces a l'ins-
truction des filles s’est grandement amélioré ces trente dernieres années. Pour
ce faire, nous nous appuyons sur les données de I'enquéte Moroccan Household
and Youth Survey menée en 2009-2010.

Nous trouvons que les meres mariées jeunes investissent plus dans 1'édu-
cation de leurs enfants, notamment de leurs filles, que les meres qui se sont
mariées plus tard. Ce phénomene est particuliérement visible pour les jeunes
générations. Nos résultats pourraient étre le reflet d"un changement culturel
et social en cours au Maroc selon lequel les parents souhaiteraient accorder

davantage d’autonomie a leurs filles grace a 1’éducation.

Chapitre 3 : Conditional Cash Transfers and the Learning Crisis : Evidence from

Tayssir Scale-up in Morocco (co-écrit avec Jules Gazeaud).

Ce chapitre étudie 'effet du programme marocain de transferts monétaires
pour 1’'éducation (Tayssir) sur la performance des éléves a 'examen de fin de

primaire.

Les programmes de transferts monétaires conditionnels a 1’éducation per-
mettent de réduire son coftit d’opportunité et d’alléger directement la contrainte
budgétaire des ménages (P dans le modele ci-dessus). L'effet positif de ce type
de programme sur 'acces a ’éducation et la rétention scolaire (S) a été lar-
gement démontré. Cependant, peu de travaux se sont intéressés a 1'effet des

programmes de transferts monétaires sur les connaissances des éleves (A).

La méthode de ciblage géographique du programme qui vise les communes

Introduction 11



Investissements familiaux en éducation et genre

dont le taux de pauvreté est supérieur a 30% permet de mesurer son effet sur
les performances des éléves de fin de primaire, autour du seuil de ciblage, en
utilisant une régression de discontinuité. Nous nous appuyons sur les données
du systeme d’information du Ministere de ’'Education Nationale du Maroc
(MASSAR) pour montrer qu’en dépit de la réduction du taux d’abandon scolaire
dans les communes bénéficiaires, le programme Tayssir n’a pas permis une
amélioration des conditions d’apprentissage des éleves. En effet, les garcons qui
bénéficient du transfert ont de moins bons résultats a ’examen de fin de primaire
que les garcons qui n’en bénéficient pas. Nous expliquons ce phénomene par le
fait que le programme Tayssir n’a pas suffisamment été accompagné de mesures
d’amélioration de 1'offre éducative (Q), tels que la création de nouvelles classes
et I'embauche de nouveaux enseignants pour faire face au surplus d’éléves
scolarisés grace au programme. Nous trouvons que l’apprentissage des filles a
été moins bouleversé par le programme Tayssir puisqu’il leur permet d’obtenir
plus souvent la moyenne a 1'examen de fin de primaire et augmente leurs
chances d’étre inscrites au college I’année suivante.
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Un article sera extrait de ce chapitre co-écrit avec Francesca Marchetta
(CERDI).

1.1 Introduction

The role of birth order on lifelong outcomes has been widely studied in
developed countries, and to some extend in developing countries. In developed
countries, firstborns perform better than their younger siblings in most aspects
of life. They have higher cognitive and non-cognitive skills, are more educated
and healthier and have better jobs (Black, 2017).

In developing countries, the effects of the order of birth have been less explo-
red and yielded to mixed results, especially concerning its role in educational
achievement. Moshoeshoe (2019) find that later borns perform worse than their
oldest siblings on educational outcomes (school enrollment, progression, at-
tainment and achievement) in Lesotho. Schwefer (2018) find that firstborns
have better educational achievement in alternative care families from the SOS
Children’s Villages NGO ! in 54 developing countries. Similarly, Calimeris and
Peters (2017) find a negative effect of birth order on cognition for children aged
7 to 14 in Indonesia. On the other hand, some positive effects of birth order on
educational and cognition outcomes have been found in the Philippines (Eirnees
and Portner, 2004), Brazil (Emerson and Souza, 2008), Ecuador (De Haan et al.,
2014) and Indonesia (Botzet et al., 2020). 2 According to Tenikue and Verheyden
(2010), there are heterogeneities with respect to household wealth in the effects

of birth order on school attainment, since the lower investment in firstborns

education is likely to be explained by a tight budget constraint.

In places where child work is widespread, firstborns also have a higher
workload than their younger siblings. At time ¢, as they are older, firstborns are
more likely to work and/or work longer hours (Edmonds, 2006; Emerson and
Souza, 2008; Dammert, 2010; Alvi and Dendir, 2011; Haile and Haile, 2012; De

1. Those alternative care families accommodate children who have lost one parent or whose
parents are not able to take care of them. Families generally consist in one caregiver and up to
ten children. Biological siblings are never split up between different families.

2. Like Calimeris and Peters (2017), Botzet et al. (2020) do not find any effect of birth order
on cognition for individuals older than 15 in Indonesia.
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Haan et al., 2014). Less is known on the relationship between birth order and
age at entry on the labor market. Similarly, few authors dealt with birth order
and age at marriage. Only Vogl (2013) and Pesando and Abufhele (2019) showed
that in South Asia, firstborn girls marry earlier than their younger sisters.

In this paper, we explore the effects of birth order on schooling outcomes
and cognition development in Madagascar, an extremely poor country. We also
study how birth order shapes transitions into adulthood i.e. age at entry on the

labour market and age at marriage.

To shed light on these issues, we use detailed data from a survey that tracked
a cohort of individuals when they were around 14 years old (in 2004) and
then when they were around 22 years old (in 2012). The second wave of the
survey was explicitly designed to capture the transition from adolescence to
young adulthood. Therefore, we have detailed information on school, work and
marriage history for those individuals. Their cognitive skills were also assessed
both in 2004 and in 2012.

Using a between-family model with sibship size fixed effects, we find that
firstborns transit earlier into adulthood. First and second borns drop out from
school relatively early as compared to their later born siblings. Because of that,
they have lower cognitive skills. Firstborns also get married and work outside
the family firm for the first time at younger ages than later borns. Hence they
can provide the household with an extra income that can be invested into third

and later borns’ education.

We do not observe significant gender heterogeneities in the role of birth
order on education and age at entry on the labor market. However, we find that

birth order’s influence on age at marriage is limited to females.

In poor households, we find larger differences in terms of schooling and
cognitive skills between eldest children and later borns. This result is in line with
Lafortune and Lee (2014) who state that in liquidity-constrained households,
children can benefit from having more older siblings to support their education.

Our results are robust to the utilisation of different measures of birth order,

either social or biological. Taking into account all children living with the cohort
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member at age 14, we still find that oldest children in the household are the
ones who dropout from school and start working outside the household the
youngest. It means that older non-biological children living in the household
take over biological firstborns workload which allow them to complete higher
school attainment. However, it does not impede biological firstborns to marry
the youngest. Finally, thanks to the detailed information on cohort members’
siblings collected in 2012, we are able to verify the robustness of our findings on
schooling and age at marriage using a within-family model, which is considered
the best methodology to take into account all family characteristics that could

bias the results (Black, 2017).

Our work contributes to three strands of the literature. First, we add evidence
to the effects of birth order on transition into adulthood in developing countries,
for which literature on this topic is scarce and yields to mixed results. Second,
we contribute to the literature on interactions between co-resident children in
developing countries (Akresh and Edmonds, 2011; Marazyan, 2015; Schwefer,
2018; Hedges et al., 2019). To do so, we use a measure of social birth order which
considers as sibling every child residing in the household when the cohort
member was 14. Third, we provide some reassuring evidence on the capacity of
between-family models to produce reliable results on the effects of birth order

by comparing them to the results obtained with a within-family model.

The rest of the paper structures as follows : section 1.2 presents the relevant li-
terature, Section 1.3 describes the context and the data used in our study, Section
1.4 presents the methodology, while the main results and the robustness checks

are presented in Section 1.5 and 1.6 respectively. The last Section concludes.

1.2 Literature review

The effect of birth order has been tested on a diversity of outcomes. In this
paper, we are mostly interested in the effect of birth order on cognitive skills
(Black et al., 2005; De Haan et al., 2014; Botzet et al., 2020), education (Black
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et al., 2005; De Haan et al., 2014; Botzet et al., 2020), labor market participation
(Edmonds, 2006; Emerson and Souza, 2008; Dammert, 2010; Alvi and Dendir,
2011; Haile and Haile, 2012; De Haan et al., 2014) and marriage (Vogl, 2013;
Singh and Vennam, 2016; Pesando and Abufhele, 2019).

To date, there is no consensus on the effect of birth order on educational
outcomes and cognitive skills. Most differences in the results are related to the
context and, in particular, whether the study takes place in a developed or a

developing country.

Parental time investment has been shown to have a strong effect on the
formation of cognitive (and non-cognitive) skills, especially at early stages of life
(Hsin, 2007; Cunha and Heckman, 2008; Carneiro and Rodrigues, 2009; Cunha
et al., 2010; Lehmann et al., 2018; Attanasio et al., 2020). Literature shows that
the time spent by parents with earlier and later-borns varies across countries.
In the US, later-borns spend less quality time with their mother. They are less
cognitively stimulated by her than earlier borns (Monfardini and See, 2016;
Lehmann et al., 2018). Coherently with that, studies focused on developed
countries, show that later-borns have lower cognitive abilities than their older
siblings (see for example Black et al. (2005) for Sweden and Barclay (2015a) for
Norway).

There is no consensus on the effect of birth order on cognitive skills for
developing countries. In Ecuador, De Haan et al. (2014) find that later born
children receive more cognitive stimulation by their mothers and are breastfed
longer; this extra time spent with parents stimulate cognition and explain why
later-borns perform better in cognitive tests than firstborns in preschool ages.
On the other hand, in Indonesia, Calimeris and Peters (2017) find that second
and third born perform worse than firstborns on cognitive skills for children
aged between 7 and 14. They do not provide the mechanism at play behind their
result. However, they show that differential nutritional variety among sibship
does not explain why firstborns have higher cognition than their second and
third born siblings.

The effect of birth order on cognitive skills is related to the effect of birth
order on education. It is generally admitted that in developed economies, later-
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borns have a lower educational attainment than their older siblings (e.g. Booth
and Kee (2009) for Great Britain and Black et al. (2005) for Norway. See Botzet
et al. (2020) for a more detailed literature review of findings in developed coun-
tries). In developing economies, results are more mixed. Some authors find a
negative effect of birth order on educational outcomes, as in developed countries
(Schwefer, 2018; Moshoeshoe, 2019). Others find a completely opposite effect :
later-borns are more educated than earlier borns (Eirnaes and Portner, 2004;
Emerson and Souza, 2008; De Haan et al., 2014; Botzet et al., 2020). Dayioglu
et al. (2009) find a non linear effect of birth order on school enrollment in Turkey :
earlier borns and later-borns are more likely to be enrolled in school than middle
borns. When they drop firstborns from their analysis, they find a linear effect
of birth order on school enrollment probability meaning that firstborns are the
most likely to be enrolled in school.

It is well established in the child work literature that wages increase with
the age of child workers (Freije and Lopez-Calva, 2001). Older children are
presumably more productive, more reliable, and better able to perform more
complex tasks. It would be thus rational for the household needing extra income
to send older rather than younger children to work. On the other hand, if the
earlier born child has higher cognitive ability, such that the marginal returns on
an extra unit of education are higher for all the levels of education, it may be
rather rational to invest more in oldest child’s education and send her younger

siblings to work (Emerson and Souza, 2008).

Research has widely demonstrated that in countries where child work is
widespread (i.e. Nepal (Edmonds, 2006), Brazil (Emerson and Souza, 2008), Gua-
temala (Dammert, 2010), Ethiopia (Alvi and Dendir, 2011; Haile and Haile, 2012)
and Ecuador (De Haan et al., 2014)), firstborns are more likely to work than
their younger siblings at time t. They also work longer hours. Oldest females are
preferentially allocated domestic work while oldest males are mostly involved
in on-farm or off-farm activities (Edmonds, 2006; Emerson and Souza, 2008; Alvi
and Dendir, 2011; Haile and Haile, 2012). We could not find any article dealing
with the effect of birth order on age at entry into the labor market.
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The effect of birth order on the time of marriage was explored by the seminal
paper of Vogl (2013), who shows that in South Asian countries, where arranged
marriages are prevalent and dowry is customary, girls marry earlier when they
have young sisters. According to Vogl (2013), parents rush earlier-borns marriage
- choosing a less educated and skilled husband - to have a lower dowry to pay
and more time to accumulate following dowries to ultimately marry all their
younger daughters. This is observed for all socio-economic status : the effect is
even stronger for girls whose fathers” education level is above the median. Since
girls often leave school to get married, an early marriage is also associated to a
lower education level (Field and Ambrus, 2008).

Although it has not been yet explored in the literature, Vogl (2013)’s reaso-
ning could also be valid for a context where dowry is not customary, because
female’s value on the marriage market declines with age (Wahhaj, 2018). When
parents have more daughters to marry, they could feel some pressure to rush
the marriage of the oldest ones because they have other marriages to arrange in

a short period of time, before their daughters become too old to find a spouse. >

Conversely, for Vogl (2013) having older sisters is associated with a delay in
marriage and to a higher education level. Similar results have been found by
Pesando and Abufhele (2019), who find that the probability of child marriage
decreases with the number of older sisters in Ethiopia, India and Vietnam. On
the other side, Singh and Vennam (2016) and Singh and Espinoza Revollo (2016)
found that girl’s marriage is anticipated in India when her eldest sibling is a
male. According to authors, this could be explained by the financial resources
that an oldest brother is able to bring to the household to pay for the youngest

sister’s dowry.

Liquidity constraints could partly explain why firstborns are more exposed
to child work and child marriage and sometimes perform worse in terms of
educational outcomes in developing countries. More in general, some studies
have observed heterogeneities within countries with respect to household’s

wealth. For example, in twelve Subsaharan countries studied by Tenikue and

3. In many societies, sisters get married in the order of birth because an out-of-order marriage
is perceived as a bad signal about the quality (i.e. virginity or agency) of the eldest daughter
and reduce her chances to be ever married (Vogl, 2013).
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Verheyden (2010), earlier born children have lower education level in poor hou-
seholds while they are more educated than their younger siblings in wealthier
families (Tenikue and Verheyden, 2010). Similarly, in developed countries, first-
borns” advantage in educational attainment is more pronounced in wealthier
households (Black et al., 2005; Booth and Kee, 2009; Lafortune and Lee, 2014).
Globally, wealth seems to favor firstborns” education.

The intertwined relationship between wealth, birth order, education and
cognitive skills can be explained by the dilution theory (Blake, 1981). As sibship
grows, children have to share parental resources (either time or economic re-
sources) with their siblings. In developing countries, where budget constraints
are more pronounced, inequalities in resources sharing can be exacerbated. In
Indonesia, for example, Calimeris and Peters (2017) found that second and third
born children eat a smaller variety of food than firstborns. * On the other hand,
poverty can lead parents to send the earlier born child to work to provide more
resources to the whole sibship or to take charge of domestic chores while both
parents are working, to the detriment of their education (Emerson and Souza,
2008; De Haan et al., 2014; Lafortune and Lee, 2014).

In contexts where child fostering is common, the presence of co-resident
children can aggravate the rivalry for households’ resources. On the other
hand, hosted children can be used as worker substitutes to biological children
providing them with more time to devote to schooling. In Tanzania, Hedges
et al. (2019) show that girls living with more older girls (either their biological
sisters or not) are more likely to be enrolled in school and can devote more
time to leisure and less time to chores. Marazyan (2015) finds similar results in
Senegal where girls who were aged six to nine when a fostered girl arrived in
their household are more likely to be enrolled in school. Therefore, age order
among co-resident children can give different results than birth order among
biological siblings (Akresh and Edmonds, 2011).

Biological and non-biological siblings can also influence each other via their

interactions within the family. For instance, in Sweden, Barclay (2015b) shows

4. However, this difference does not drive the negative effect of birth order on cognitive
skills.
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that later borns have lower educational attainment even in fully adopted sibling
groups. Similarly, Schwefer (2018) finds that oldest children in alternative care
families of the SOS Children’s Villages NGO have higher educational achievement
thanks to better tutoring opportunities. Barclay (2015b) and Schwefer (2018)
results indicate that the effects of birth order on educational outcomes have
social rather than biological origins.

Literature review showed that the evidence on the effect of birth order on
cognitive skills, education, work and marriage timing in developing countries
is quite scarce and results are often inconsistent. In what follows, we explore

those issues in Madagascar.

1.3 Context and data description

1.3.1 Context

Madagascar is one of the poorest country in the world. In 2019, 74.3% of
Malagasy people lived below the international poverty line of $1.90 while the
regional Sub-Saharan average was 41%. Poverty is mainly concentrated in rural
areas® and in the Southeastern regions (Kubot et al., 2015).

Poverty leads children to transit very early into adulthood in Madagascar
where educational outcomes are low while child work and child marriage are

highly prevalent.

According to the last Multiple Indicators Cluster Survey (MICS), in 2018,
a fifth of children aged 6-10 and a third of children aged 11-14 were not in
school. Repetition rate is very high and few children who enter primary school
remain until the last grade. While in Sub-Saharan Africa, only 7.8% of primary
school students were repeating their previous grade in 2018, they were 26% in

5. However the Covid-19 crisis had stronger detrimental effect on households income in
urban areas where 20% of the Malagasy population live. In rural areas, resilient agricultural
productivity helped to reduce the impact (Stocker et al., 2020).
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Madagascar. The situation is even worse than in 2012 as 20.5% of primary school
students were repeating their previous grade this year. ® High rates of repetition
lead to low rates of persistence to last grade of primary. In 2018, only 31.6% of
students who have been enrolled in first grade of primary school eventually
reached the last grade (56.2% for the Sub-Saharan Africa region). Again, this
indicator was lower in 2019 than in 2012 when 38% of students enrolled in first
grade of primary school eventually reached last grade.” Low rates of persistence
to last grade of primary translate into low gross secondary enrollment rates. In
2019, gross secondary enrollment rate was only 34.6% (3.4 percentage points
lower than in 2012) against 43.3% in Sub-Saharan Africa. ®

Besides poor educational outcomes, the country suffers from low level of
learning. Learning of students in final year of primary school has been assessed
four times between 1998 and 2019 with the Programme d’Analyse des Systémes
Educatifs de la Confemen (PASEC).° The two first evaluations took place in 1998
and in 2005. At that time, the country scored high in math but very low in French
(PASEC, 2005). The two last evaluations took place in 2015 and in 2019. This
time, Madagascar performed worse than the assessed countries” average either
in math or in Malagasy (PASEC, 2015, 2020). 'V

According to PASEC (2020), Madagascar poor performances in learning are
partly due to a lack of time devoted to study and reading. 97.1% of students
assessed in 2019 take part in domestic chores and 74.1% to on-farm activities.
According to the last MICS survey, girls are more involved than boys in domestic
chores : 88% of girls aged 5-11 and 93.3% of girls aged 15-17 are involved in
domestic chores, while the percentages for boys are 82.1% and 86.9% respecti-
vely. On the other hand, 38.3% of boys aged 5 to 11 and 72% of boys aged 15
to 17 work on-farm or off-farm against 33.4% and 61.3% of girls (INSTAT and

6. Repeaters, primary

7. Persistence to last grade of primary

8. School enrollment, secondary, gross

9. PASEC is a tool developed by the CONFEMEN, an association of Ministries of Education
from 44 French-speaking countries. PASEC assesses the performances of education systems by
evaluating reading and math abilities of students in second and sixth year of primary school in
member states. PASEC website

10. As the instruction language is Malagasy, in 2019, the language test assessed Malagasy

abilities instead of French ones.
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UNICEF, 2019). Child work is thus highly prevalent in Madagascar.

On average, girls perform better than boys in terms of learning and schooling.
They repeat less, are more likely to complete primary school and to be enrolled
in lower secondary school. However, they face higher risk to be married before
their 18th birthday. Child marriage peaked in 2009 when 48.2% of women
aged 20-24 were first married by age 18. In 2018, they were "only" 40%. '' Once
married, the bride usually moves in with her husband kin. Bride price transfers
are small or symbolic. '?

High prevalence of child marriage translates into high prevalence of early
childbearing. According to the last Malagasy census, in 2018, more than 11% of
girls between 12 and 19 had already one or more children. In rural areas, this

rates increase to 14%, against 9% in urban areas.

According to the last census, total fertility rates were still high in 2018 as
women have on average 4.3 children. Women have more children in rural areas
(4.6) than in urban areas (3.1). However, fertility is lower in Madagascar than in
Sub-Saharan Africa since 1979 where total fertility rate was almost 5 in 2018 '°.
According to Garenne (2017), this phenomenon is mostly explained by the
increase in the utilisation of family planning. In 2018, 40.5% of married women
aged 15-49 used a modern contraceptive method. This rate was only 27.53% in
the whole Sub-Saharan Africa region. '* Households are mostly nuclear (63.4%)
but a quarter of them (25.3%) are extended (INSTAT, 2019). Household size has
not changed much in the past fifteen years. In 2003-2004, there were 4.6 person
per household on average (INSTAT and ORC Macro, 2005), against 4.2 persons
in 2018. Households’ size and composition are important regarding our research
question as the effect of birth order on transition into adulthood could depend

on who was living with the individual when she was a child.

11. Women who were first married by age 18 (% of women ages 20-24)

12. ATLAS from the Institute of Social Anthropology, University of Zurich
13. Total fertility rate

14. Contraceptive prevalence, modern methods
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1.3.2 Data description

To analyze the effect of birth order on transition into adulthood in Madagas-
car, we use data from the 2004 Madagascar Study on Academic Progress and
Academic Performance (EPSPAM) and from its follow-up, the 2012 Madagascar
Youth Transition Survey. The 2004 EPSPAM survey was based on the sample of
children enrolled in 2nd grade who were surveyed by PASEC in 1998.

In 2004, 48 clusters were randomly selected from the original 120 PASEC
clusters. Additional (25) "small" 1° schools’ communities were also sampled from
the Ministry of Education database after stratifying on provinces. Small schools
were added to the sample because PASEC schools in rural areas were larger than
average rural schools. In each PASEC’s cluster, 15 children surveyed in 1998
were resurveyed in 2004. As PASEC sample was school-based, only children
enrolled in school in 1998 were part of the sample. To avoid selectivity bias, 15
additional children of the same cohort (i.e. born between 1988 and 1992), but
who did not take part in the PASEC survey, were randomly selected within each
cluster and added to the 2004 sample. 1° Although the sample was cohort-based,
all household members were interviewed.

This sampling frame was designed in order to assure the national representa-
tiveness of the survey. Unfortunately, we are unable to compare our survey
data with population data that refer to the 2004 - 2012 time period, since no
population census had been conducted in Madagascar from 1993 to 2018. In
2012, around 1750 cohort members from the 2004 EPSPAM survey - representing
89% of the 2004 sample - were revisited, giving an extremely low attrition rate if

comparing to other surveys from Sub-Sahara Africa. !

The 2012 Madagascar Youth Transition Survey was designed to specifically
capture the transition from adolescence to young adulthood of the individuals

who were part of the PASEC cohort. Detailed questions on education, employ-

15. A public primary school was considered as small when it had fewer students than the
national median of about 140 students.

16. See Glick et al. (2011) for a more detailed description of the sampling method.

17. Comparing main individual and household characteristics (i.e. gender, education, cog-
nitive skills, place of residence, parents’ characteristics, ...) of cohort members re-interviewed
in 2012 with the ones of attrited cohort members, we observe that no significant differences
emerge among the two groups.
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ment, health, marriage and migration were asked to the members of this cohort,
who were around 22 years old in 2012. In our main analysis, we only use the
sample of the cohort members to explore the effect of birth order on our out-

comes of interest.

Measures of birth order Given the structure of our data, we can compute
different measures of birth order. Birth order can be build (i) using 2004 infor-
mation on all the biological siblings of the cohort members who lived (or not)
with them in 2004, when she was around 14; (ii) using 2004 information on all
the children who lived with the member of the cohort at that time, regardless
of whether they were siblings or not (social birth order); or (iii) using the 2012
siblings” module, that gives basic information on all cohort members’ siblings
still alive at that time. We prefer using 2004 data in order to measure birth
order because some of the cohort members’ siblings may have died between
2004 and 2012. As shown by Lehmann et al. (2018), the effects of birth order on
cognition, education and employment outcomes depends on life circumstances
during childhood. Thus, it is the order of birth in childhood that matters for
most of the outcomes we explore in the paper, in particular for the education

and learning-related outcomes. '®

Sample selection The construction of the birth order variable from the 2004
survey relies on the identification of parents in the household. We consider
as biological siblings individuals who declare the same mother or the same
father. Parents are also asked to give basic information concerning their children,
younger than 30, who do not live in the household. As fostered and adopted
children do not live with their biological parents, we are not able to identify
their siblings properly. We drop the 42 adopted or fostered children from our
estimation sample. Since we prefer running all models on the same estimation
sample, we also drop all cohort members who have a missing value in one of the
main outcomes we explore. For instance, 177 cohort members did not take the

18. Concerning the time of entry in the labor market and in the marriage market, we would
like to observe the birth order at the time the decision is taken, but we are unfortunately unable
to do so.
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tests measuring their cognitive skills, they are thus removed from the sample. '”

Finally, in order to correctly estimate the effects of birth order on our out-
comes of interest, we need to use a number of covariates that concern parents
of the cohort members, for which we have lower quality data as they were not
the principal target of the survey. For instance, the information on mother’s
age is missing for 290 individuals, but this variable is important to include in
the model because later borns have older mothers (see Table A1). We are thus
obliged to drop from our sample individuals with missing information on key

covariates.

We end up with an estimation sample of 1,107 individuals (53% of females),
interviewed both in 2004 and in 2012 and having at most 11 siblings and 4.4
siblings on average. Almost thirty per cent of them is firstborn (28.6%) and one
quarter second born (24.75%). Table 1.1 describes the main characteristics of the
cohort members by order of birth. 2’ By construction, the average age is the same
across birth order because all individuals belong to the same cohort. The share
of female remains also stable across birth orders, suggesting that son preference

is not strong in the Malagasy society.

Outcomes and control variables On average cohort members dropped school
atage 17, attained 8.4 grades of schooling. 84 per cent of them completed primary
school while 52 per cent completed lower secondary school. We can observe
small (though non-significant) differences in the education related outcomes in
favour of later borns (i.e. fifth and following children).

In both EPSPAM 2004 and the 2012 Madagascar Youth Transition Survey;,
cognitive skills are appraised by oral and written French and Math assessments
administered at home. Tests were designed by specialists from the Ministry
of Education to compare cognitive skills among a heterogeneous population.
Each cohort member took the same test, regardless of her educational level. The

survey provides z-scores separately for Math and French, as well as a combined

19. Our results are robust when we use the largest possible sample of cohort members for
each outcome of interest.

20. The characteristics of the sixth and following born are very similar to the ones of the fifth
borns. This is why we decided to group them in a sole category. 124 cohort members are sixth
borns or more (from 65 sixth born cohort members to 1 eleventh born).

Chapitre 1 29



Investissements familiaux en éducation et genre

Math and French z-score, that we use in our analysis.?! Table 1.1 shows that
later borns have lower cognitive abilities in 2004, but higher ones in 2012, with
respect to those with a lower birth order.

84.13 per cent of cohort members already engaged in some form of work %2,
while only 54.74 per cent of them already work outside the family firm. Those
who already work outside the family firm started at around 18 years old. 33.97
per cent of cohort members were married or in cohabitation (43.41% of females
and 23.11% of males). Average age at marriage for those who are already married
is 18.5 years (18 for females and 19 for males). No clear trend appears in Table
1.1 with respect to the relationship between the order of birth and the time of

entry in the labor market or the time of marriage.

Finally, 31 per cent of cohort members grew up in a (extremely) poor house-
hold. ?* This percentage increases to 34 per cent for first borns and decreases to
27 per cent for fourth borns (and to 30 per cent for fifth and following borns).
Moreover, Table A1l indicates that the wealth index we constructed based on
households belongings and housing, increases with birth order, as well as the
total surface cultivated by the household in 2004 (though the difference are not
significantly different from zero). These statistics seem at odds with the common
idea that poorest households have more children.

The variables used as covariates are described in Table A1.

As noted by Black et al. (2018) these simple descriptive statistics can be
misleading as they compare individuals who do not necessarily have the same
family background. Table A1 shows that later-borns belong to larger sibships and
have older mothers than firstborns. These characteristics could also influence
our outcomes of interest. We present in next section the empirical strategy we
adopt to identify the effect of birth order on the outcomes we described.

21. We also performed our analysis on separate Math and French scores but do not find any
meaningful difference with the analysis on the combined score.

22. We consider as work any income or non-income generating activity that is not domestic
work.

23. We define a household as poor if wealth index in 2004 is below 60% of the median. This
measure of poverty leads us to identify as poor households in extreme poverty.
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TABLE 1.1 — Descriptive statistics cohort members characteristics by birth order

Birth order measured with the 2004 wave survey

First borns Second borns Third borns Fourth borns Fifth borns or more Total

Age in 2012 22,04 22,02 21,99 21,94 21,84 21,97
Female 0,55 0,53 0,55 0,54 049 0,53
Poor household (2004) 0,34 0,31 0,30 0,27 0,30 0,31
School attainment 8,35 8,28 8,34 8,22 8,55 8,36
Highest education level 3,79 3,76 3,78 3,72 3,95 3,80
Cognitive skills (2012) -0,02 -0,03 -0,02 0,12 0,10 0,02
Out of school 84,38 82,73 76,53 83,92 80,79 81,81
Ever worked 82,75 87,85 79,69 87,05 83,78 84,13
Ever married 37,50 32,93 31,98 32,64 33,19 33,97
Observations 288 249 197 144 229 1,107
Cognitive skills (2004) 0,12 0,07 0,11 0,01 0,05 0,08
(182) (160) (118) (78) (135) (673)
Age at school dropout 16,81 16,68 16,57 16,71 16,94 16,75
(231) (201) (141) 112) 175) (860)
Age at first work 14,03 13,97 13,92 13,73 14,30 14,01
(235) (217) (153) (121) (186) 912)
Ever worked outside the family firm 59,24 51,39 57,05 50,41 53,76 54,74
(238) (216) (156) 121) (186) 917)
Age at first work outside the family firm 17,54 18,09 17,55 18,03 17,43 17,70
(140) (110) (88) (60) (99) (497)
Age at first marriage 18,76 18,44 18,05 18,21 18,88 18,53
(108) (82) (63) 47) (76) (376)

Notes : All variables are constructed using the 2012 Madagascar Young Adult Transitions Survey except birth order, the dummy
indicating if the individual used to live in a poor household and cognitive skills measured in the 2004 Madagascar Study on Academic
Progress and Academic Performance. We have a measure of 2004 cognitive skills only for 673 cohort members. We have information on
age at school dropout, age at first work, age at first work outside the family firm and age at first marriage for cohort members who
already dropped out from school, worked or get married.The number of observations is indicated in parentheses in the lower panel
of the table. Age in 2012, age at school dropout, age at first work, age at first work outside the family firm and age at marriage are
measured in years. "Female" is a dummy variable equal to 1 if the individual is a female. School attainment measures the last grade
completed by the cohort member. Highest education level indicates the highest level completed by the cohort member. Cognitive
skills in 2012 and in 2003 are displayed as a z-score.

1.4 Empirical strategy

Ideally, to assess the effect of birth order, researchers need information about
the outcomes of interest for several members of the sibship in a sufficiently
large sample of families. In this case, researchers can use a family fixed effect
model, also called within-family model, which takes into account all family

characteristics that could bias the effect of birth order.

Unfortunately, data allowing to use family fixed effect models are quite rare.
When using family fixed effect models is impossible, researchers use between-
family models instead. Between family models compare firstborns to later borns
coming from different families controlling for family background characteristics
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that could bias the effect of birth order. Important controls are sibship size,
mother’s age, mother’s age at first birth and socio-economic conditions (Black
et al., 2018).

In our case, the majority of our outcomes are measured for cohort members
only, so that we can not use family effect models. Therefore, in the core part of
the analysis, we rely on between family models with sibship size fixed effects.
Nevertheless, in the 2012 wave of the survey, we have information on age at
marriage and highest school level for all cohort members’ siblings that are still
alive. We are thus able to use a within-family model to assess the robustness of

our results on age at marriage and school attainment. 2+

We analyse the effect of birth order on several outcomes. We use different
estimation strategies according to the nature of each outcome. We use linear
regression to estimate the effect of the order of birth on the highest grade attained
and on the cognitive skills, that are measured through a test score. An ordered
probit model is used to analyse the effect on highest education level attained by
the individuals, while hazard models are used to study birth order effects on
age at school dropout, age at entry on the labor market and age at marriage. All

models are described below.

We estimate the birth order effects, B, using linear regressions absorbing
sibship size fixed effects for cognitive skills and the highest grade attained in
school. Formally, we estimate the following between family model with sibship
size fixed effects for individual 7 in sibship j :

5
Y;j = a+ ) BuBirth_order; + x'X;; + A'S;j + ¢;; (1.1)
n=1

24. Black et al. (2018) propose a third way to estimate the effect of birth order : family type
fixed effect models. Black et al. (2018) assume that same size families with children born on the
exact same year are sufficiently similar to be used as fixed-effects. They actually show that their
results are comparable when using within-family or family-type fixed-effect specifications. We
tried to use family-type fixed-effects model as well but it was still too data demanding given
the size of our sample and the common large sibship sizes in Madagascar. Results are available
from the authors upon request.
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where Yj; is the outcome of individual i in sibship j. The vector Birth_order;;
denotes the birth order of individual i thanks to 5 birth order dummies, with
the omitted category being firstborn child. Thus, coefficients on the birth-order

dummies are interpreted relative to the firstborn child.

Xij is a vector of individual’s background variables, including gender, age,
ethnicity, mother’s age, mother’s age at first birth, parent’s activity (wage wor-
ker, own account worker, family worker or housewife), parent’s education (no
education, primary completed or college completed), place of residence (urban
or rural), household’s wealth in 2004 measured by an index built from housing
conditions and belongings, total surface harvested by the household in 2004 and
an index measuring household’s proximity to infrastructures (health centers,
banks, post offices, schools, transportation, food markets, electricity and water).
As age difference between siblings can interfere with the effect of birth order
(Moshoeshoe, 2019), we add a measure of the average age difference among
sibship j in our control variables. Sibship size fixed effects are added as a vector
of dummies indicating size of sibship j for individual i : S;;. Sibship size is one
of the most important control as it addresses the fact that later-born children
belong to larger sibships (Table 1.5) and that sibship size might affect our out-
comes of interest (Eirnees and Portner, 2004; Black et al., 2005; Booth and Kee,
2009; De Haan, 2010; Lafortune and Lee, 2014). . €;j indicates the stochastic
component. When we are interested in observing gender heterogeneity in the
effect of birth order on Yj;, we add an interaction term between birth order and
a dummy equal to 1 when the cohort member is a female. When we explore the
heterogeneities with respect to wealth, we interact birth order with a dummy
indicating whether the household is poor or not.

The variable measuring highest education level is defined as a series of
ordered discrete choices. It takes values from 0 (when the individual has never
been to school) up to 7 (when she has some college education). Therefore, to
estimate the birth order effects, 8, on the highest completed level of individual 7,

we rely on an ordered probit model, as it is common in the economics literature

25. Average age difference among sibship and sibship size vary with the birth order measure
we are using (i.e. biological or social birth order)
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after the seminal article of Lillard and King (1984). More specifically, we model
individual 7 from sibship j who has attained c levels of schooling; thatis, L;; = ¢,
if pe < L:-‘]- < MUct1, Where ij is the latent continuous variable that generates the
observed L;; and i and p.1 are the cutoff points to be estimated. The latent

variable L;‘]- is described as follows :

Lij=a+

n

BiBirth_order;; + «"'X;; + A™'S;; + eiL]- (1.2)

5
=1

where vectors Birth_order;;, X;; and S;; are the same as in equation (1).

Our data allow us to use a within-family model to estimate the effects of birth
order on the highest level of education. In this case, household- and community-
level covariates are no longer necessary. We only control for age and gender of
individual 7 and add a sibship j fixed effect.

When we estimate the ordered probit model within families, we might incur
in the incidental parameters problem that might occur when using fixed effects
in a non-linear model. We would prefer using a linear probability model, but we
only have information on the highest education level attained by all siblings of
cohort members, not on their highest grade. In order to run a linear model using
the information on the highest education level, we calculated, for each school
level, the mean grade attained by cohort members. Then, we constructed a new
variable to measure school attainment, called “average grade for level’, whose
values are the average grades attained for each education level. For instance,
individuals whose highest level is ‘primary school not completed” left school
after third grade on average. The variable "average grade for level” thus takes
value 3 in this case while the highest level variable is coded 1. This variable
is built both for cohort members and for their siblings and allows us to use a
linear model to analyse the effect of the order of birth on school attainment
even for individuals for which we do not have information on their highest

grade completed. We run a linear regression on this variable and we compare
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the results with the ones obtained with the ordered probit on the actual highest
level of education. This allows us to measure how biased are our results when

using fixed effects in a non-linear model.

Among cohort members, 18.19% are still in school, 15.87% have never wor-
ked and 66.03% are still single. We do not know how old they will be when
they will leave school, have their first job or get married. As our data are right-
censored, we cannot rely on linear regressions when estimating the effect of birth
order on age at school dropout, age at marriage and age at first work. Therefore,
we use time-to-event analysis to estimate the effect of birth order on the hazard
functions of school dropout, marriage and first work. Hazard functions give
the probability that an event occurs at age t, given that the individual has never
been subject to the event up to age .

We rely on an extended Cox-proportional hazards model allowing for time-
dependent variables to estimate the effect of birth order on the hazard functions
of school dropout, marriage and first work. Formally, we estimate the following

model for individual 7 in sibship j :

]’li]'(t, Wz'j/ Zi]'(t), Sz}) = ho(t)exp[K’Wi]' -+ 'y’Zi]' -+ 5'ln(t) * Zij + A/SZJ] (1.3)

where h;;i(t, Wij, Z;;(t), S;j) is the hazard fuction of school dropout, marriage
or first work for individual i in sibship j. hiy(#) is the baseline hazard function.

In our sample, cohort members start to be at risk to drop out from school at
age 6. The minimum age at first work is 5. None of cohort members has started
to work outside the family firm before age 6 or get married before 14.

Proportional hazard models assume that the hazard for one individual is
proportional to the hazard for any other individual and that the proportionality
constant is independent of time. Therefore, we know that a covariate violates
the proportionality assumption when its interaction with a function of time
gives coefficients significantly different from zero. For instance, our birth order
variable violates the proportionality assumption because below a given age, first
and later borns have the same probability (almost null) to dropout from school,

to be married or to work (outside the family firm).
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Covariates from equation 1.1 are thus divided in two vectors, W;; and Z;;,
such as X;; = (W§j, Zgj)’ . Zjj is a vector of covariates that violate the propor-
tionality assumption (including birth order). Therefore, we extend the Cox-
proportional hazards model by adding In(t) x Z;; which is a vector of time-
dependent variables (i.e. covariates that violate the proportionality assumption
interacted with In(t)). >® In the model where we estimate the effect of birth order
on age at school dropout Z;; includes mother’s age, mother’s age at first birth,
father’s activity and education and mother’s activity. In the model where we
estimate the effect of birth order on age at first work outside the family firm, Z;;
includes parents’ education, mother’s activity, household’s wealth and place
of residence. When we estimate the effect of birth order on age at marriage,
only birth order is included as a time-dependent variable. Covariates in vector
Z;; change according to the outcome since they can violate the proportionality
assumption for one outcome but not for the others. For instance, in rural areas,
children are always more at risk to drop out from school than in urban areas.
Therefore, we do not need to add place of residence in our time-dependent va-
riables when we estimate the hazard function of dropping out of school. On the
other hand, individuals who live in rural areas are more at risk to work outside
the family firm than those who live in urban areas until 20. After 20, if they
have not yet started to work outside the family firm, urban cohort members are
more at risk to enter the labor market than rural ones. Thus, place of residence
violates the proportionality assumption for first work outside the family firm.

We need to add it in our time-dependent variables.

Our data also allow us to use a within-family model to estimate the effects
of birth order on age at marriage. When using a within-family model, we only
control for age and gender of individual i and add a sibship j fixed effect. Simi-
larly to all our extended Cox-proportional hazard models we add birth order of

individuals i as a time-dependent variable.

26. We use In(t) because this is the most common function of time used in time-dependent
covariates but any function of time could be used (UCLA: Statistical Consulting Group). Our
results are robust to the use of ¢ instead of In(t).
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1.5 Results

1.5.1 Main results

Our main results illustrate that, in the case of Madagascar, firstborns transit

earlier into adulthood.

More specifically, first and second borns leave school at a younger age than
their 3rd and later born siblings. After 14, fifth borns are always less at risk
to drop out from school than firstborns while third and fourth borns become
less at risk to drop out from school as compared to a firstborn after age 16
(Figure 1.1a). By staying longer in school, 4th and later borns attain more grades
and complete higher education level (Table 1.2, Columns 1 to 4). Figure 1.1b
indicates that firstborns are less likely to complete lower secondary school and
attain lower level of education than later borns. As better cognitive skills can
help children to reach higher grades, we add a measure of cognition from the
2004 wave survey to our control variables (Table 1.2, Column 2). Despite a large
amount of missing values, the positive effect of birth order on school attainment
remains valid when we control for cognitive skills. ?” The positive effect of birth
order on school attainment is consistent with what has been previously found
in other developing countries as the Philippines (Eirnees and Portner, 2004),
Brazil (Emerson and Souza, 2008), Ecuador (De Haan et al., 2014) and Indonesia
(Botzet et al., 2020).

We do not find any effect of birth order on cohort members’ cognitive skills
at age 14 (Table 1.2, Column 9) but 4th and later borns have higher cognitive
skills than their oldest sibling when around 22 years old (Table 1.2, Column
5). This result might seem to be at odds with the one found by Calimeris and
Peters (2017) which state that birth-order effects on cognition may diminish as
children get older. However, columns 6 & 8 indicate that even at age 22, birth
order’s effect on cognitive skills is channeled by its positive effect on school

27. In column 2, the coefficient for fourth borns is not significantly different from zero but
not far as p-value is 0.156. This is due to the fact that only 78 fourth born cohort members took
cognition test in 2004 (Table 1.1).
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attainment : when we control for school attainment, the effect of birth order is no
more significant. As we do not find any direct effect of birth order on cognition,
our results suggest that birth order does not influence the amount and quality
of parental resources received in early childhood in Madagascar. This result
is in contrast with what is found by De Haan et al. (2014) for Ecuador, and by
Monfardini and See (2016) and Lehmann et al. (2018) for developed countries.
We speculate that in the Malagasy context, the quality time parents spend with
children is relatively less important because children may develop their cogni-
tive (and non-cognitive) skills through the interactions with the members of the
extended family, that are especially important in developing countries (Cox and
Fafchamps, 2007). %

28. This would also explain the lack of significant results on the effects of birth order on
non-cognitive skills, that we present in Appendix A3.
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FIGURE 1.1 — Birth order and schooling
(a) Age at school dropout (b) Highest education level
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Notes : Figure 1.1a represents, for each birth order, the relative risk at age ¢ to dropout
from school, as compared to a firstborn. Hazard ratios are calculated using an extended
Cox-proportional hazard model on 1,061 cohort members (we were not able to calculate age at
school dropout for 46 individuals). Figure 1.1b illustrates the marginal effects of birth order
on the probability to declare each education level as the highest level of education attained.
Marginal effects are calculated after estimating an ordered probit model on 1,107 cohort
members.

Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress
and Academic Performance and the 2012 Madagascar Young Adult Transitions Survey.

No differences according to the order of birth are observed for the age at
tirst work (Figure 1.2a). However, concerning first work outside the family firm,
tirstborns are those who start the youngest. Before 20, all siblings have lower
risk to work outside the family firm than firstborns. Latest borns are the ones
who work outside the family firm the oldest (Figure 1.2b). Our results seem
to reflect the liquidity effect described by Tenikue and Verheyden (2010). Due
to liquidity constraints, firstborns are sent to work outside the family firm at
younger ages than their later born siblings to provide an extra income to the
household. As second borns leave school at the same age than firstborns (Fi-
gure 1.1a), but they are not at higher risk of working outside the family firm
than their younger siblings, they probably take charge of domestic work or are
employed in the family firm. We speculate that, keeping the second child at
home to perform domestic work can allow parents to look for alternative income
generating activities outside the household. Extra income can then be invested

in the education of later borns. %’

29. Unfortunately, our data do not allow us to test whether second borns actually take charge
of more domestic work after 20.
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TABLE 1.2 — Effect of birth order on schooling outcomes

Highest Average grade Highest Cognitive skills Cognitive skills
grade for level level in 2012 in 2004
Linear model Linear model ~ Ordered probit Linear model Linear model
O 2 (©)) 4) ®) 6) @ ® )
Ref. firstborn
2nd child 0.174 0.277 0.230 0.096 0.003  -0.029 -0.033 -0.058 -0.102
(0.284)  (0.327) (0.291) (0.107) (0.079) (0.059) (0.099) (0.077) (0.106)
3rd child 0.424 0.833* 0.511 0.181 0.073  -0.006 0.150 0.035 -0.055
(0.374)  (0.441) (0.383) (0.141) (0.104) (0.078)  (0.133)  (0.105) (0.143)
4th child 0.957**  0.823 1.117** 0.377** 0.327**  0.149 0.315* 0.168 -0.115
(0.478)  (0.580) (0.489) (0.180) (0.133) (0.100) (0.176)  (0.137) (0.188)
5th child or more 1.844**  1.840*** 2.038*** 0.719%** 0.405**  0.062  0.449**  0.119 0.054
(0.588)  (0.704) (0.602) (0.222) (0.164) (0.123) (0.213)  (0.167) (0.228)
Cognitive skills in 2004 1.508*** 0.330***  0.057*
(0.123) (0.037)  (0.032)
School attainment 0.186*** 0.181***
(0.006) (0.009)
Within-R2 0.37 0.49 0.38 0.13 0.37 0.66 0.65 0.65 0.29
Observations 1,107 672 1,107 1,107 1,107 1,107 672 672 672

Notes : This table reports the effects of birth order on school attainment and cognitive skills. The dependent variables are (1) & (2) highest
completed grade, (3) average grade attained for each level of education, (4) highest attained level of education, (5) to (8) cognitive skills
measured in 2012 and (9) cognitive skills measured in 2004. We have 435 missing values for 2004 cognitive skills leading us to estimate the
effect of birth order on this outcome on a 672 cohort members sample. The effects of birth order on highest grade, average grade for level
and cognitive skills are estimated using a linear model absorbing sibship size fixed effects. The effects of birth order on the highest level of
education attained are estimated using an ordered probit model with sibship size fixed effects added as dummy variables. *** p<0.01, **

p<0.05, * p<0.1.
Source : Authors’ calculation using data from the 2004 Madagascar Study on Academic Progress and Academic Performance and the 2012

Madagascar Young Adult Transitions Survey.

Finally, firstborns are also the ones who get married the youngest (Figure
1.2c). We indeed observe that youngest siblings are at lower risk of marriage
when compared with firstborns. Average age at marriage is 18.5 in the coun-
try and the risk of marriage is very low before 17. If not married before, 2nd
or later born become less at risk to marry as compared to firstborn after age
17/18. Marrying a child can loosen budget constraints if the household receive
a payment from the spouse family and/or if the child leaves the household
after marriage.*. Household could thus benefit of an extra income thanks to

the marriage of the firstborn, and invest it in the later borns’ schooling.

If we put all the previous results together, we thus see that first and second
borns dropout from school relatively early as compared to their later born

30. In the Malagasy context, the bride generally moves to her husband kin. The amount
of bride price are rather symbolic. Marrying a daughter can therefore loosen the households’
budget constraint by having one less mouth to feed.
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siblings. Firstborns get married and/or work outside the family firm, while
second borns probably take charge of domestic work. The extra income provided
by first (and second borns) is then invested into third and later borns siblings’

education.

FIGURE 1.2 — Age at first work and age at marriage
(a) First work (b) First work out of the family firm
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Notes : Figures 1.2a, 1.2b & 1.2c represent, for each birth order, the relative risk at age ¢ to
start working inside or outside the family firm or to get married, as compared to a firstborn.
Hazard ratios are calculated using an extended Cox-proportional hazard model on 1,084 cohort
members for age at first work (we were not able to calculate age at first work for 23 individuals)
and 1,107 cohort members for age at marriage. Age at first work outside the family firm is
calculated only for cohort members who have a family firm i.e. if at least one parent were own
account worker or a family worker. The hazard function for age at first work outside the family
firm is estimated on a 849 cohort members sample.

Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress
and Academic Performance and the 2012 Madagascar Young Adult Transitions Survey.
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1.5.2 Gender heterogeneities

In this section, we explore gender heterogeneities with respect to the results
presented in the previous section. We thus include an interaction between a
dummy that is equal to one if the cohort member is a female and birth order
in all our models. Concerning education outcomes, no important gender he-
terogeneities emerge. Figures 1.3a and 1.3b show very similar results to those
illustrated in Figure 1.1a, confirming that both girls and boys are less at risk
of dropout from school after 16 when they are third and later born. However,
results for females are less significant, and we cannot exclude a null effect except
for 3th borns. Also, we can observe that, when the second born is a male, he
stays longer in school than a firstborn like his younger siblings.

The very similar results across gender on schooling related outcomes are
confirmed by Table 1.3. The interaction between ‘female” and birth order is
seldom significant, even if negative most of the time, indicating that later borns
advantages in terms of school attainment could be lower for females. This result
is in line with those of Eirnaes and Portner (2004) and Schwefer (2018).

Gender differences do not emerge with respect to the age at entry in the labor
market : all younger siblings are less at risk to work outside the family firm at
any age. But, again, some of the results are imprecisely estimated and we cannot
exclude that third born males and fifth born females do not differ from firstborn

with respect to this specific outcome (Figure 1.4a & 1.4b).

Important gender heterogeneities exist with respect to the age at marriage.
Birth order does not influence much age at first marriage for males, while
firstborn females marry at a younger age than later born females (Figure 1.4c
& 1.4d). There are at least a couple of reasons that might explain that. First,
as brides generally move in their husband’s family after marriage, marrying a
daughter can be more profitable than marrying a son. Second, since women’s
wages are lower in the country, by marrying a daughter the family loses less
in terms of on-farm labor productivity. Finally, as firstborn girls drop out from
school earlier, they are available for marriage at a younger age.
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FIGURE 1.3 — Birth order, gender and schooling
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Notes : Figures 1.3a & 1.3b represent, for each birth order, the relative risk at age t to dropout
from school, as compared to a same-gender firstborn, for males and females respectively.
Hazard ratios calculated using an extended Cox-proportional hazard model on 1,061 cohort
members (we were not able to calculate age at school dropout for 46 individuals).
Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress
and Academic Performance and the 2012 Madagascar Young Adult Transitions Survey.

Chapitre 1 43



Investissements familiaux en éducation et genre

TABLE 1.3 — Gender and effect of birth order on schooling outcomes

Highest Average grade Highest Cognitive skills Cognitive skills
grade for level level in 2012 in 2004
Linear model Linear model =~ Ordered probit Linear model Linear model
© (3] ©) “ ©) 6) @) ®) )
Ref. firstborn
2nd child 0.567 0.600 0.529 0.211 0.041 -0.064  -0.025 -0.134 0.044
(0.390)  (0.454) (0.399) (0.147) (0.109)  (0.082) (0.135) (0.107) (0.147)
3rd child 0.452 1.055* 0.422 0.146 0.003 -0.080 0.072 -0.119 -0.071
(0.476)  (0.561) (0.487) (0.179) (0.133)  (0.099) (0.167)  (0.133) (0.182)
4th child 1.147**  0.845 1.211+ 0.404* 0.277* 0.064 0.263 0.110 0.087
(0.571)  (0.684) (0.585) (0.215) (0.159)  (0.120) (0.204) (0.162) (0.221)
5th child or more 2.240%**  2.210%** 2.406%** 0.863*** 0.473***  0.058  0.472**  0.070 0.091
(0.627)  (0.753) (0.642) (0.237) (0.175)  (0.132) (0.224) (0.179) (0.244)
2nd child * female -0.757  -0.574 -0.591 -0.228 -0.081 0.059 0.020 0.124 -0.271
(0.489)  (0.560) (0.501) (0.185) (0.137)  (0.102) (0.167)  (0.132) (0.181)
3rd child * female -0.123  -0.439 0.074 0.030 0.101 0.124 0.190 0.270* 0.016
(0.525)  (0.605) (0.537) (0.197) (0.147)  (0.110)  (0.180)  (0.143) (0.196)
4th child * female -0450  -0.072 -0.294 -0.097 0.058 0.142 0.076 0.089 -0.404*
(0.577)  (0.687) (0.591) (0.217) (0.161)  (0.121)  (0.205) (0.162) (0.222)
5th child or more * female -0.929*  -0.813 -0.911* -0.356* -0.190  -0.018  -0.071 0.076 -0.101
(0.505)  (0.580) (0.517) (0.190) (0.141)  (0.106)  (0.173)  (0.137) (0.188)
Cognitive skills in 2004 1.505%** 0.330***  0.056*
(0.124) (0.037)  (0.032)
School attainment 0.185%** 0.182***
(0.006) (0.009)
Within-R2 0.37 0.49 0.38 0.13 0.37 0.66 0.66 0.66 0.29
Observations 1,107 672 1,107 1,107 1,107 1,107 672 672 672

This table reports the effects of birth order interacted with gender on school attainment and cognitive skills. The dependent variables are (1) &
(2) highest completed grade, (3) average grade attained for each level of education, (4) highest attained level of education, (5) to (8) cognitive
skills measured in 2012 and (9) cognitive skills measured in 2004. We have 435 missing values for 2004 cognitive skills leading us to estimate
the effect of birth order on this outcome on a 672 cohort members sample. The effects of birth order on highest grade, average grade for level
and cognitive skills are estimated using a linear model absorbing sibship size fixed effects. The effects of birth order on the highest level of
education attained are estimated using an ordered probit model with sibship size fixed effects added as dummy variables. *** p<0.01, ** p<0.05,
* p<0.1.

Source : Authors’ calculation using data from the 2004 Madagascar Study on Academic Progress and Academic Performance and the 2012 Madagascar
Young Adult Transitions Survey.

Chapitre 1 44



Investissements familiaux en éducation et genre

FIGURE 1.4 — Gender, age at first work outside the family firm and age at marriage

(a) Males’ first work outside the family firm  (b) Females’ first work outside the family firm

2 o

1.5
L

1

Effect of birth order on age
at first work outside the family firm

5 1
e
——
e
H——1
o e
et
ee
e
—e——1
——
e
e
e
g
e
—
e ———
— 4
[
e
—
—o— e |
o2

(hazard ratios, baseline firstborn)
=y

(hazard ratios, baseline firstborn)
5
——F
—————i
H—et—
———
T ]
H—e®———
e
e
e
e
—e—
e
—e—
Effect of birth order on age
at first work outside the family firm

0
0

T T T T T T T T T T T T T T T T T T
14 15 16 17 18 19 20 21 22 14 15 16 17 18 19 20 21 22

Age Age
@ 2nd borns 3rd borns @ 2nd borns 3rd borns

@ 4th borns @ 5th borns and more ® 4th borns @ 5th borns and more

(c) Males’ age at marriage (d) Females’ age at marriage

8
.
3
|

6

2

Effect of birth order on age at marriage
(hazard ratios, baseline firstborn)
2 4
|
Effect of birth order on age at marriage
(hazard ratios, baseline firstborn)
i
fo—
—]
i

1
—
—e——
—d
—o——*
—e-|
—e— |
[
1 =21
i
&
e—i
&
o—i
e
o—i
=
—e—i
= =}

0
0

T T T T T T T T T T T T T T T T T
14 15 16 17 18 19 20 21 22 14 15 16 17 18 19 20 21 22

Age Age
® 2nd borns 3rd borns ® 2nd borns 3rd borns

® 4thborns @ 5th borns and more ® 4thborns @ 5th borns and more

Notes : Figures 1.4a, 1.4b, 1.4c & 1.4d represent, for each birth order, the relative risk at age ¢ to
start working outside the family firm or to get married, as compared to a same-gender firstborn.
Hazard ratios calculated using an extended Cox-proportional hazard model on 1,107 cohort
members for age at marriage. Age at first work outside the family firm is calculated only for
cohort members who have a family firm i.e. if at least one parent were own account worker or a
family worker. The hazard function for age at first work outside the family firm is estimated on
a 849 cohort members sample.

Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress
and Academic Performance and the 2012 Madagascar Young Adult Transitions Survey.
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1.5.3 Household’s wealth heterogeneities

Some studies have shown that the effects of birth order on schooling or
working outcomes were mainly driven by household’s wealth (Gibson and Sear,
2010; Tenikue and Verheyden, 2010; De Haan et al., 2014; Lafortune and Lee,
2014). We analyse wealth heterogeneities by adding to our models an interaction
between a dummy variable equal to one if the cohort member belonged to a
poor household when aged 14 (in 2004) and birth order.

Concerning education and learning outcomes, results for non-poor house-
holds are similar to our main results. Conversely, in poor households, only
fourth and later borns stay at school longer than firstborns : tighter budget
constraints are likely to conduct households to withdraw the three firstborn
children from school earlier than later borns (Figure 1.5a). Latest borns (fifth or
more) reach the highest level of education and they perform better in terms of
cognitive skills both in 2004 and in 2012, even controlling for school attainment.
All in all, our results indicate that being the fifth (or more) is a real advantage in
poor households (Table 1.4). This result is in line with Lafortune and Lee (2014)
who state that in liquidity-constrained households, children can benefit from
having more older siblings to support their education. The fact that firstborn’s
disadvantage is larger in poorer households is corollary to their stronger ad-
vantage in wealthier households, either in developed or developing countries
(Black et al., 2005; Booth and Kee, 2009; Tenikue and Verheyden, 2010; Lafortune
and Lee, 2014).

In non-poor households, firstborns are still at higher risk to entry in the
labor market earlier than later borns, while it does not seem the case for poor
households, for which we are not able to indicate a clear trend (Figure 1.6c).
Coefficients are negative for all siblings at any ages and lower for 4th and latest
borns, but they are very imprecisely estimated, probably because there are a few

observations per birth order in poor households.

Finally, in both poor and non-poor households, firstborns are still the ones
who marry the youngest (Figure 1.6a).
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Effect of birth order on age at school drop-out
(hazard ratios, baseline firstborn)
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FIGURE 1.5 — Household’s poverty in 2004 and age at school dropout
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Notes : Figures 1.5a (1.5b) represents, for each birth order, the relative risk at age t to dropout
from school, as compared to a poor (non-poor) firstborn, for poor (non-poor) cohort members.
Hazard ratios calculated using an extended Cox-proportional hazard model on 1,061 cohort

members (we were not able to calculate age at school dropout for 46 individuals).
Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress
and Academic Performance and the 2012 Madagascar Young Adult Transitions Survey.
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TABLE 1.4 — Household’s poverty in 2004 and schooling outcomes

Highest Average grade Highest Cognitive skills Cognitive skills
grade for level level in 2012 in 2004
Linear model Linear model ~ Ordered probit Linear model Linear model
©) 2 3) 4) ®) (6) @) ®) (10)
Ref. firstborn
2nd child 0.341 0.464 0.335 0.145 0.021 -0.053 -0.002 -0.085 -0.075
(0.331)  (0.381) (0.339) (0.123) (0.092)  (0.068) (0.113)  (0.089) (0.122)
3rd child 0.515 0.879* 0.637 0.240 0.094 -0.006 0.216 0.057 -0.069
(0.412)  (0.489) (0.422) (0.153) (0.115)  (0.085) (0.145)  (0.115) (0.156)
4th child 0.847* 0.852 1.026** 0.367* 0.309**  0.142 0.321* 0.167 -0.101
(0.509)  (0.615) (0.522) (0.189) (0.142)  (0.105) (0.182)  (0.144) (0.197)
5th child or more 1.713**  1.694** 1.850%* 0.659*** 0.344*  0.008 0.390* 0.084 -0.022
(0.608)  (0.723) (0.624) (0.227) (0.169) (0.126) (0.214)  (0.170) (0.231)
2nd child * poor household -0.393  -0.461 -0.215 -0.111 -0.011 0.086 0.052 0.135 0.010
(0.527)  (0.590) (0.543) (0.199) (0.147)  (0.109)  (0.175)  (0.138) (0.187)
3rd child * poor household 0.227 0.240 0.072 -0.008 0.073 0.029 0.041 -0.002 0.199
(0.575)  (0.643) (0.588) (0.214) (0.160)  (0.119)  (0.190)  (0.151) (0.206)
4th child * poor household 1.356**  0.903 1.191% 0.384 0.321* 0.075 0.265 0.102 0.232
(0.650)  (0.768) (0.665) (0.243) (0.181)  (0.134) (0.227)  (0.180) (0.246)
5th child or more * poor household  1.462***  1.113* 1.503*** 0.526** 0.508***  0.242**  0.465**  0.263* 0.486**
(0.556)  (0.647) (0.570) (0.206) (0.155)  (0.115)  (0.191)  (0.152) (0.206)
Cognitive skills in 2004 1.509*** 0.329***  0.056*
(0.125) (0.037)  (0.032)
School attainment 0.186*** 0.181***
(0.006) (0.009)
Within-R2 0.35 0.48 0.36 0.12 0.36 0.66 0.66 0.66 0.30
Observations 1,107 672 1,107 1,107 1,107 1,107 672 672 672

This table reports the effects of birth order interacted with household’s wealth on school attainment and cognitive skills. The dependent variables are (1)
& (2) highest completed grade, (3) average grade attained for each level of education, (4) highest attained level of education, (5) to (8) cognitive skills
measured in 2012 and (9) cognitive skills measured in 2004. We have 435 missing values for 2004 cognitive skills leading us to estimate the effect of birth
order on this outcome on a 672 cohort members sample. The effects of birth order on highest grade, average grade for level and cognitive skills are
estimated using a linear model absorbing sibship size fixed effects. The effects of birth order on the highest level of education attained are estimated
using an ordered probit model with sibship size fixed effects added as dummy variables. *** p<0.01, ** p<0.05, * p<0.1.
Source : Authors’ calculation using data from the 2004 Madagascar Study on Academic Progress and Academic Performance and the 2012 Madagascar Young

Adult Transitions Survey.
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FIGURE 1.6 — Household’s poverty in 2004 and age at marriage and first work outside
family firm
(a) Marriage, poor households (b) Marriage, non-poor households
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Notes : Figures 1.6c (1.6d) & 1.6a (1.6b) represent, for each birth order, the relative risk at age ¢
to start working outside the family firm or to get married, as compared to a poor (non-poor)
firstborn. Hazard ratios calculated using an extended Cox-proportional hazard model on 1,107
cohort members for age at marriage. Age at first work outside the family firm is calculated
only for cohort members who have a family firm i.e. if at least one parent were own account
worker or a family worker. The hazard function for age at first work outside the family firm is
estimated on a 849 cohort members sample.

Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress
and Academic Performance and the 2012 Madagascar Young Adult Transitions Survey.
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1.6 Robustness checks

1.6.1 Social birth order

In the previous sections we used as a measure of birth order, the biological
birth order based on the 2004 wave survey. This wave of the survey also allows
us to know if cohort members lived with other children than their siblings when
aged 14. This information allows us to construct a measure of social birth order,
that we name ’age rank’. The idea is to consider in the social birth order all
the children who grow up with the cohort members. Among siblings, we thus
include only those who did not leave the household before the cohort member
was born and those who are less than fifteen years apart from her. We add
fostered children who belonged to the household before the cohort member
was ten and who were not the spouse of another household’s member. Relying
on social birth order rather than biological one allows us to better take into
account residential rivalry for resources between co-resident children (Akresh
and Edmonds, 2011). According to Akresh and Edmonds (2011), in Burkina
Faso, the presence of fostered children eliminates the rivalry between siblings
as households rely on fostered children rather than on their biological ones to

perform domestic or family firm work.

Using social birth order instead of biological birth order also allows to take
into account peer effects among co-resident children. Schwefer (2018) showed
that biological birth order effects on educational achievement were lower for
children living in care households from the SOS Children’s Villages NGO thanks
to greater tutoring opportunities between adopted and biological children wi-
thin care households.

Our results on social birth order are quite similar to our main results. The
two oldest children leave school relatively early as compared to third and youn-
gest children (Figure Ala). Then fourth and youngest children can reach higher
grades, which provides them with better cognitive skills (Table A4). Oldest
children still work the youngest outside the family firm (Figure Alb). We can
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notice that in line with Akresh and Edmonds (2011) and Schwefer (2018), we
generally find smaller coefficients associated with social age rank than when we

used biological birth order.

The major difference between the results with biological birth order and
the ones using social birth order concerns age at marriage. While second borns
marry later than firstborns when considering biological birth order, second
oldest children have the same risk to be married than oldest children when
social birth order is used (Figure Alc). Among cohort members who are the
oldest among their biological siblings, 7.99% become the second oldest child using
social age rank (Table 1.5), meaning that they have grown up with an oldest
fostered child. It is probably because of them that we find that the second in
age rank marries at the same age as the first. Our results indicate that biological
and non-biological children do not compete for marriage. Biological parents of
fostered children are probably still responsible of their marriage outcomes even
though they do not live together. Therefore, there is competition on the marriage
market only between biological siblings. As discussed by Vogl (2013), parents
might prefer to marry their biological children in order of birth to minimize this
competition and to avoid sending bad signal about the elder sibling’s value on

the marriage market.

TABLE 1.5 — Social and biological birth order

Social birth order
Oldest child Second child Third child Fourth child Fifth child or more Total

Average age gap among children 3,34 3,56 3,38 3,17 2,68 3,21
Number of children in the household 4,11 4,85 5,64 6,77 8,22 5,85

Birth order measured with
the 2004 wave survey

First born 87,50 7,99 1,39 1,74 1,39 100
Second born 2,41 86,35 6,83 2,81 1,61 100
Third born 1,52 3,55 85,79 7,61 1,52 100
Fourth born 0,00 1,39 7,64 81,25 9,72 100
Fifth born or more 0,00 0,00 1,31 7,86 90,83 100
Observations 261 247 204 162 233 1,107

Notes : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress and Academic Performance and the
2012 Madagascar Young Adult Transitions Survey. Sample restricted to individuals between 19 and 25 years old.
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1.6.2 Within family models

The 2012 wave survey includes a module in which cohort members are
asked to name all their siblings living outside the household and to give basic
information on them. This module, coupled with the data on brothers and
sisters that still co-reside with the cohort members in 2012, allows us to have
information on the age, the education level, the marital status (and the age at
marriage, if applicable), of all siblings declared in the second wave of the survey

by the cohort members.

This allows us to test some of our results - namely the ones on schooling and
on age at marriage - using a within family model, that better allows to control
for any family characteristic that can simultaneously affect the order of birth

and the outcome of interest. 3!

The results of the within family model are reassuring as we still find that
later borns reach higher level of education than firstborns (Table 1.6). The only
seeming difference is that using within-family models every siblings have higher
school attainment than firstborns. Concerning age at marriage, the results from
the within family model are in line with our main results : firstborns are the
ones who are married the youngest (Figure 1.7d). Between- and within- family
models give coherent results even if between-family models underestimate the
effects of birth order on schooling.

31. Notice that the birth order we use to run the within family model is only based on 2012
data and partially differs from the one measured in 2004 that we used in the previous sections.
The discrepancy is due to at least two different reasons : (i) some cohort members’ siblings
may have died between 2004 and 2012; (ii) cohort members could have named, in the 2012
siblings” module, some individuals they had grown up with who are not their biological siblings.
Differences in the two measures of birth order are indicated in Table A3.
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TABLE 1.6 — Effect of birth order on schooling outcomes using between- or within-family
models

Average grade for level Highest level
Linear model Ordered probit
Baseline result Within-family Baseline result Within family
1) ) 3) 4)
Ref. firstborn
2nd child 0.230 0.670%** 0.096 0.342%**
(0.291) (0.146) (0.107) (0.066)
3rd child 0.511 0.883*** 0.181 0.463***
(0.383) (0.192) (0.141) (0.087)
4th child 1.117%* 1.010%** 0.377** 0.527***
(0.489) (0.246) (0.180) (0.112)
5th child or more 2.038*** 0.952%** 0.719%** 0.504***
(0.602) (0.321) (0.222) (0.146)
Within-R2 0.38 0.02 0.13 0.27
Observations 1,107 3,350 1,107 3,350

This table reports the effects of birth order on school attainment. The dependent variables
are (1) & (2) average grade attained for each level of education and (3) & (4) highest
attained level of education. The effects of birth order on the average grade for level are
estimated using a linear model absorbing sibship size fixed effects (Column (1)) or sibship
fixed effects (Column (2)). The effects of birth order on the highest level of education
attained are estimated using an ordered probit model with sibship size fixed effects
(Column (4)) or sibship fixed effects (Column (5)) added as dummy variables. Columns
(1) and (3) report results for cohort members only. Cohort (2) and (4) report results for
estimation on all cohort members siblings. *** p<0.01, ** p<0.05, * p<0.1.

Source : Authors’ calculation using data from the 2004 Madagascar Study on Academic
Progress and Academic Performance and the 2012 Madagascar Young Adult Transitions Survey.
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FIGURE 1.7 — Results comparison : between- vs within-family models
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Notes : Figure 1.7a (1.7b) illustrates the marginal effects of birth order on the probability to
declare each education level as the highest education level attained using sibship-size fixed
effects (sibship fixed effects). Marginal effects are calculated after estimating an ordered probit
model. Figure 1.7c & 1.7d represent, for each birth order, the relative risk at age t to get married,
as compared to a firstborn. Hazard ratios are calculated using an extended Cox-proportional
hazard model with sibship-size fixed effects (Figure 1.7a) or sibship fixed effects (Figure 1.7b)
introduced as dummies. Source : Authors’ elaboration using data from the 2004 Madagascar
Study on Academic Progress and Academic Performance and the 2012 Madagascar Young Adult
Transitions Survey.
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1.7 Conclusion

By chance we are born first, second, third or last. The order of birth is purely
random. Yet it can be decisive in explaining why we are more or less intelligent,
educated, rich, why we have one job or another, why we get married at a cer-
tain age. Parents, more or less consciously, invest differently in their children
depending on their birth order, and this indirectly influences key outcomes in
their adult life. This is especially true in contexts where resources are scarce and
the competition between siblings is thus high.

This paper examined the effects of birth order on transition into adulthood
in an extremely poor country, Madagascar. We compared first to later born
individuals in terms of several key outcomes : school attainment, cognition, age
at entry on the labor market and age at marriage. We relied on a panel survey,
conducted in 2004 and in 2012, on a cohort of Malagasy people born between
1988 and 1992. The 2012 round of the survey was designed to specifically capture

the transition from adolescence to young adulthood.

In 1833, Jane Austen wrote : "The younger brother must help to pay for the
pleasures of the elder” (Mansfield Park). Our results seem to indicate that in
Madagascar we could say the opposite : "The eldest sibling must help to pay for

the pleasures of the younger’.

Applying between family models, we indeed found that firstborns transit
earlier into adulthood. They leave school and work outside the household at
younger ages than their later born siblings, they get less education and thus have
lower cognitive abilities. Oldest girls also get married earlier. We do not find
any direct effect of birth order on cognitive (and non cognitive) skills. Cognitive
development is largely influenced by interaction with parents and siblings in
early childbearing; the absence of a direct effect of birth order on cognitive
(and non cognitive) skills, suggests that, in our study context, parental quality
time and peer interactions do not differ so much according to the order of birth,
probably because of the important role of the extended family and kinship

network.
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We speculate that earlier transitions into adulthood for firstborns provide
households with extra resources to invest in later borns schooling. Therefore,
we find larger differences between eldest child and fourth and later borns in
poor households where liquidity constraints are tight. Our results are in line

with (most of) previous evidence from developing countries.

As birth order effects are rather social than biological, we tested the robust-
ness of our results by using a birth order measure based on co-resident children
instead of only biological siblings. We found similar results except on age at mar-
riage. Our findings indicate that what matters for marriage is the rank among

the biological siblings.

We tested the robustness of our results taking advantage of the availability
of data on age at marriage and highest level of education for all cohort members’
siblings. Thanks to those complete data, we were able to use a within-family
model which is often presented as more reliable than between-family model.
Our findings using within-family models are close to the ones using between-
family models. Still, when using between-family models, we underestimate the

effects of birth order on education and age at marriage.

A third wave of the panel survey has been conducted in 2019/20 but was
delayed due to the Covid-19 situation. Once those new data will be released,
we could go further by investigating birth order effects on adult outcomes like
fertility, situation on the labour market and wealth.
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Ce chapitre est actuellement en demande de révision majeure pour une

soumission a Mondes en Développement.

2.1 Introduction

Le cinquieme Objectif du Développement Durable est de parvenir a 1'égalité
entre les sexes. Une de ses composantes, la cible 5.3 vise a éliminer, entre autres,

le mariage précoce.

En effet, le mariage précoce est préjudiciable aux enfants, plus spécifique-
ment aux filles qu’il touche principalement, pour plusieurs raisons. Tout d’abord,
il est une violation des droits humains car il enfreint le droit a se marier libre-
ment et de fagon pleinement consentie !. Un enfant ne peut donner son plein
consentement a une décision pour laquelle il n’est pas encore suffisamment
mature. Ensuite, il est souvent associé a un plus faible niveau d’instruction (Jen-
sen and Thornton, 2003; Field and Ambrus, 2008; Sunder, 2019). Par exemple,
Field and Ambrus (2008) trouvent qu’au Bangladesh, retarder d'un an l'age
au mariage des filles augmente la durée de leur scolarisation de 0,22 année
et de 5,6% la probabilité qu’elles sachent lire. De méme, en Ouganda, Sunder
(2019) observe que de retarder d’un an leur mariage permet aux filles de rester
scolarisées entre 0,5 et 0,75 année supplémentaire. La probabilité qu’elle sache

lire augmente aussi de 10 points de pourcentage.

En plus de son effet délétere sur 1’éducation, le mariage précoce a aussi des
conséquences négatives sur la santé de la jeune fille. En effet, il conduit fréquem-
ment a des grossesses précoces (Jensen and Thornton, 2003; Nour, 2006; Chari
et al., 2017) qui sont parmi les premiéres causes de mortalité parmi les filles de
154 19 ans a travers le monde (Organisation Mondiale de la Santé, 2016). Les
filles mariées jeunes sont aussi plus susceptibles de contracter le VIH (Auvert
et al., 2001; Clark, 2004; Clark et al., 2006; Nour, 2006). De plus, le mariage
précoce est associé a un plus faible pouvoir de décision de la femme une fois
mariée. En effet, les femmes mariées précocement ont moins de contrdle sur leur

fertilité (Raj et al., 2009; Sunder, 2019) et sur leurs déplacements (Jensen and

1. Déclaration Universelle des Droits de I’ Homme, Article 16.2
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Thornton, 2003) notamment. Elles sont aussi moins susceptibles de participer au
marché du travail (Sunder, 2019). En outre, les femmes mariées jeunes sont plus
souvent victimes de violences conjugales (Jensen and Thornton, 2003; Kidman,
2017). Ces violences perdurent méme une fois que 1'épouse atteint I’dge adulte
(Kidman, 2017). Enfin, d’apres Asadullah and Wahhaj (2019), au Bangladesh,
plus une femme aura été mariée jeune, plus elle aura tendance a soutenir une
allocation des ressources favorisant les gargcons au sein des ménages. C’est pour-
quoi, au-dela de l'effet préjudiciable du mariage précoce sur la mariée, cette
pratique pourrait avoir des effets intergénérationnels aussi désastreux.

Pour tester cette hypothése, nous étudions 1'effet de I’dge au mariage de la
mere sur la scolarisation de ses enfants au Maroc. Nous utilisons les données de
I'enquéte MHYS (Moroccan Household and Youth Survey) menée par la Banque
Mondiale entre décembre 2009 et mars 2010 qui a concerné 2000 ménages repré-
sentatifs de la population marocaine. Ces données nous permettent de mesurer
I'effet de I’dge au mariage de la mere sur la probabilité que ses enfants soient
scolarisés, la derniere classe qu’ils ont complétée, la probabilité qu’ils accusent

un retard scolaire et le montant des dépenses éducatives des ménages.

Peu de travaux ont étudié les effets intergénérationnels du mariage précoce

de la mere.

La littérature porte principalement sur la santé des enfants dont la mere
a été mariée jeune. Par exemple, Perez-Alvarez and Favara (2020) ont trouvé
qu’en Inde, les enfants, surtout les filles, né(e)s de meres particulierement jeunes
étaient plus petit(e)s pour leur age. Nour (2006) trouve aussi que les enfants
dont la mére a été mariée avant 18 ans ont plus de risques de mourir avant
d’atteindre leur cinquiéme anniversaire. En Ouganda, Sunder (2019) observe
que plus la mére a été mariée tard, plus ses enfants ont un indice de masse
corporelle et un niveau d’hémoglobine élevés. Enfin, en Inde, Chari et al. (2017)
montre que le mariage précoce de la mere diminue le poids de ses enfants a
la naissance et limite leur croissance. Reculer d’un an le mariage de la mere
augmente par ailleurs la probabilité que ses enfants aient bénéficié de tous les

vaccins recommandés de 4,6%. Ils sont aussi moins a risque de souffrir d’anémie.
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Cela s’explique par le fait que les femmes mariées jeunes ont plus de risques
de tomber enceinte alors que leur corps n’est pas prét et a avoir des grossesses
rapprochées et nombreuses (Raj et al., 2009; Chari et al., 2017). Les meres mariées
jeunes ont aussi moins tendance a étre suivies pendant leur grossesse (Field and
Ambrus, 2008; Delprato et al., 2017; Sunder, 2019).

L'effet négatif du mariage précoce de la mere sur la santé de ses enfants peut
étre associé a de maigres performances de ces derniers en termes d’apprentis-
sage. L'effet du mariage précoce de la mere sur les connaissances de ses enfants
a principalement été testé en Inde (Sekhri and Debnath, 2014; Chari et al., 2017;
Perez-Alvarez and Favara, 2020). Les auteurs trouvent tous qu'un mariage plus
tardif de la mere améliore les performances de ses enfants en mathématiques et
en lecture. Par exemple, en utilisant les données d"un test administré aux enfants
de 8 a 11 ans, Sekhri and Debnath (2014) estiment que retarder 1’dge au mariage
de la mere d'un an augmente la probabilité que ses enfants soient capables de
réaliser les exercices d’arithmétiques et de lecture les plus compliqués de 3,5

points de pourcentage.

Les faibles capacités d’apprentissage des enfants peuvent aller de pair avec
un investissement moindre dans leur éducation. Ainsi, Sekhri and Debnath
(2014) montrent que les enfants dont la mére a été mariée plus tard ont plus de
chances d’étre scolarisés en Inde, notamment dans des écoles privées. Parmi
les enfants scolarisés, une différence d’un an supplémentaire dans I'dge au
mariage de la mére conduit les enfants a passer 50 minutes de plus a 1’école
par semaine. En Afrique Sub-Saharienne, Delprato et al. (2017) montrent que le
mariage précoce de la mére impacte négativement 1’acces a la scolarisation de
ses enfants. Ils sont plus susceptibles de n’avoir jamais été scolarisées ou d’étre
entrés a 1’école apreés I’age minimum requis. Ils ont aussi moins de chances de
compléter I’école primaire. L'effet est plus important pour les filles. Par exemple,
le mariage précoce de la mere fait perdre 0,07 année d’éducation de plus aux
filles qu’aux gargons. Delprato et al. (2017) trouvent aussi que 1'effet négatif
du mariage précoce de la mere sur I'éducation de ses enfants a diminué entre
les deux vagues des enquétes Demographic and Health Survey (DHS) qu'’ils
utilisent, c’est-a-dire entre 2000 et 2010.
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Les auteurs qui étudient l'effet de I'dge au mariage de la mere sur le capital
humain de ses enfants présentent différents mécanismes pour expliquer leurs
résultats. Sunder (2019) explique que les enfants dont la mere a été mariée jeune
présentent de moins bons indicateurs de santé du fait du plus faible pouvoir
de décision de leur mere au sein du ménage, du faible niveau d’instruction de
leur pere et du plus faible revenu du ménage. Chari et al. (2017), quant a eux,
indiquent qu'un mariage plus tardif de la mere améliore la santé et I’éducation
de ses enfants, en partie, grace a un meilleur controle de sa fertilité. Le mariage
précoce de la mere la conduirait, elle et son époux, a privilégier un plus grand
nombre d’enfants au détriment de leur "qualité", c’est-a-dire de leur bonne
santé et de leur éducation. Enfin, Delprato et al. (2017) indiquent qu’en Afrique
Subsaharienne, les effets intergénérationnels pervers du mariage précoce sont
en partie liés au niveau d’éducation plus faible et a un moins bon état de santé

de la mere.

Ces mécanismes rejoignent des résultats bien connus dans la littérature qui
associent le niveau d’éducation des parents, plus particulierement de la mere, a
I'investissement en capital humain des enfants (Lillard and Willis, 1994; Rosenz-
weig and Wolpin, 1994; Glewwe, 1999; Glick and Sahn, 2000; Chevalier et al.,
2003; Currie and Moretti, 2003; Chevalier, 2004; Christiaensen and Alderman,
2004; Glick et al., 2011; Banerji et al., 2017). Par exemple, dans les pays du Moyen-
Orient et d’Afrique du Nord (MENA), Huisman and Smits (2015) trouvent que
la probabilité qu'un enfant soit scolarisé augmente sensiblement si sa mere a au
moins fréquenté le premier cycle et si son pére I'a dépassé. De méme d’autres
travaux montrent que dans les ménages ot1 la mére a un plus grand pouvoir
de décision, les enfants sont généralement davantage scolarisés et en meilleure
santé (Beegle et al., 2001; Quisumbing and Maluccio, 2003; Maitra, 2004; Rangel,
2006; Allendorf, 2007; Afridi, 2010; Doss, 2013; Huisman and Smits, 2015; Igei
et al., 2015; Majlesi, 2016).

Bien que certaines caractéristiques des parents qui influencent 1'investisse-
ment en capital humain de leurs enfants soient aussi liés a 1’age au mariage
de la meére, la littérature parvient a isoler un effet direct du mariage précoce
de la mere sur 1’éducation et la santé de ses enfants. Pour ce faire, Sekhri and
Debnath (2014), Chari et al. (2017), Delprato et al. (2017) et Sunder (2019) uti-

lisent une méthode de variables instrumentales. Cela signifie qu’ils estiment
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I'age au mariage de la mere grace a une variable qui influence directement
ce dernier sans avoir d’effet direct sur I’éducation ou la santé de ses enfants.
Sekhri and Debnath (2014), Chari et al. (2017) et Sunder (2019) utilisent comme
instrument I’dge aux premiéres regles de la mere. En effet, les parents peuvent
avoir tendance a accélérer le mariage de leur fille une fois qu’elle a atteint sa
puberté pour se prémunir du risque d"une grossesse hors mariage (Caldwell
et al., 1983). Delprato et al. (2017) prennent pour instrument une mesure de
la prévalence passée du mariage précoce dans la localité. Tous trouvent que
les modeles linéaires sous-estiment 1’effet du mariage précoce de la mére sur
I'investissement en capital humain de ses enfants. Comme nous ne sommes pas
en mesure d’utiliser une méthode de variable instrumentale, les effets de 1’age
au mariage de la mere sur la scolarisation de ses enfants que nous présentons

ici peuvent donc étre considérés comme des valeurs planchers.

L’effet du mariage précoce de la mere sur le capital humain de ses enfants
revét une dimension traditionnelle. Ainsi, Delprato et al. (2017) ont démontré
que dans les communautés ot le mariage précoce est courant, un mariage plus
tardif de la meére n’aura pas d’effet positif sur la scolarisation de ses enfants.
Au Maroc, Sabbe et al. (2015) trouve que dans la région de Marrakech, les plus
anciennes générations ont tendance a pousser les plus jeunes a se marier tot et
sans connaitre leur époux. C’est pourquoi il est intéressant d’observer l'effet de
I'age au mariage de la mére sur la scolarisation de ses enfants dans I’ensemble

du pays.

Par ailleurs, Delprato et al. (2017) ont montré qu’entre 2000 et 2010, I'ef-
fet négatif du mariage précoce de la mere sur la scolarisation de ses enfants
avait diminué en Afrique Subsaharienne grace aux politiques d’amélioration de
l'acces a I’éducation. Le Maroc présente des taux de scolarisation primaire et
secondaire supérieurs a la moyenne des pays au Sud du Sahara. En 2019, seul
0,4% des enfants en dge primaire n’y était pas scolarisé contre 18,7% en Afrique
Subsaharienne 2. De méme pour les enfants en age d’aller au secondaire, 9,4%
d’entre eux n’était pas scolarisé au Maroc en 2019 contre 36,7% en moyenne en

Afrique Subsaharienne >. La prévalence du mariage précoce y est aussi moins

2. Part d’enfants non scolarisés
3. Part d’adolescents non scolarisés
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importante que dans les pays pour lesquels son effet intergénérationnel a été
évalué. Ainsi, au Maroc, la part des femmes agées de 20 a 24 ans mariées avant
leurs 18 ans était de 13,7% en 2018 contre 25,3% en Inde et 34% en Uganda en
2016 *. La pratique du mariage précoce semble cependant bien ancrée dans la
culture puisque malgré son interdiction depuis 2004, la part de femmes mariées
avant 18 ans n’a que tres peu diminué, voire a augmenté (OFPRA, 2017; HCP,
2019). Ces spécificités (un plus large acces a I’éducation mais une persistance du
mariage précoce) font du Maroc un pays particulierement intéressant a étudier
pour analyser I'effet du mariage précoce de la mere sur la scolarisation de ses
enfants.

La suite de l'article est structurée ainsi : la section 1 décrit plus en détails
le contexte marocain et les données que nous utilisons. La section 2 présente
la stratégie empirique que nous employons. La section 3 décrit nos principaux

résultats tandis que la section 4 assure de leur robustesse. La section 5 conclut.

2.2 Contexte et description des données

2.2.1 Systéme éducatif et mariage au Maroc

Depuis le début des années 1990, 1’acces a ’éducation primaire au Maroc
a considérablement progressé. Alors qu’en 1991, le taux brut de scolarisation
primaire n’était que de 64% (bien en dessous de la moyenne des pays arabes
de 84% a I'époque), il atteignait 114,8% en 2019 (situant cette fois-ci le pays
au-dessus de la moyenne des pays arabes qui était de 95,6%).° I'écart entre la
scolarisation des filles et des garcons s’est aussi resserré sur la période. Alors
qu’en 1991, seul 45,7% des filles en age d’aller au primaire étaient scolarisées
pour 65,2% des garcons, en 2017, le taux net de scolarisation primaire était
de 97% pour les deux genres.® D’apreés le dernier recensement général de la
population de 2014, un écart entre la scolarisation des filles et des garcons de 7

4. Part de femmes de 20 a 24 ans mariées avant leurs 18 ans
5. Taux bruts de scolarisation primaire.
6. Taux nets de scolarisation primaire, filles. Taux nets de scolarisation primaire, garcons.
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a 12 ans persiste cependant en milieu rural ot1 90,1% des filles de cette tranche

d’age sont scolarisées contre 93% des gargons.”

Par ailleurs, peu d’enfants abandonnent leur scolarisation au cours du pri-
maire puisque 94,3% de ceux qui avaient commencé une éducation primaire la
terminait en 2018.% Le probléeme de ’abandon scolaire persiste cependant au
secondaire puisque malgré des progres fulgurants depuis le début des années
2000, le taux brut de scolarisation au niveau du secondaire n’était que de 81% en
2019 (84% pour les garcons, 78,2% pour les filles). Il se situe cependant au-dessus

de la moyenne du monde arabe qui était de 72,5% la méme année. ’

En plus de la persistance de I'abandon scolaire au-dela du primaire, le Maroc
fait aussi face a des problemes de qualité de 'apprentissage. En effet, le pays
se placait a la 73éme place sur 78 pays évalués par le programme PISA en 2018.
Le systéme éducatif marocain peine aussi a donner aux individus parvenant
jusqu’aux études supérieures des compétences valorisables sur le marché du
travail puisque 21,6% des diplomés de 1’enseignement supérieur était au cho-

mage en 2019. 1*

En paralléle et malgré un plus large acces a 1’éducation des filles ces derniéres
années, 54% des hommes et 53% des femmes estimaient en 2018 dans la région
de Rabat-Salé-Kénitra que, pour les femmes, le mariage était plus important que
la carriéere professionnelle (Hamdouch et al., 2018). L’dge au premier mariage
des femmes a d’ailleurs diminué entre les deux derniers recensements généraux
de la population passant de 26,3 ans en 2004 a 25,7 ans en 2014 (HCP, 2014).
Hommes comme femmes se marient environ 2 ans plus tot en milieu rural qu’en
milieu urbain. Les hommes se marient a 30,1 ans en moyenne en milieu rural et
les femmes a 24,8 ans. !! Malgré la baisse de '’dge moyen au premier mariage
des femmes sur la période intercensitaire, nous avons aussi pu y observer un
recul du mariage des enfants. En 2004, 2,5% des femmes agées de 20 a 24 ans

avaient été mariées avant leurs 15 ans contre 0,5% en 2018. 12 Néanmoins, malgré

7. RGPH2014, HCP.
8. Persistance jusqu’a la derniére année du primaire.
9. Taux brut de scolarisation secondaire.
10. La situation de la population active en chdmage en 2019.
11. RGPH2014,HCP.
12. Part de femmes agées de 20 a 24 ans mariées avant leurs 15 ans.
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I'interdiction du mariage de mineures depuis 2004, la part des femmes dgées de
20 a 24 ans mariées avant leurs 18 ans a tres faiblement baissé entre 'adoption
du nouveau Code de la Famille et 2018. Elle était de 15,9% en 2004 contre 13,7%
en 2018. ¥ La derniere enquéte du Haut-Commissariat au Plan sur les violences
faites aux femmes (HCP, 2019) présente méme un chiffre particuliérement élevé
selon lequel 21,4% des femmes agées de 20 a 24 ans auraient été mariées avant
leurs 18 ans. Le mariage précoce est plus répandu en milieu rural ot 33,9%
des femmes de 20 a 24 ans ont été mariées avant leur majorité contre 13,6%
en milieu urbain. D’apres 'OFPRA (2017), le taux de prévalence des mariages
précoces (c’est-a-dire la part des mariages célébrés alors que 1'un des époux n’a
pas encore atteint 1’age de 18 ans) est méme passé de 7,75% en 2004 a 11,47% en
2013. La quasi-totalité (99%) des demandes de mariages de mineures concerne
des jeunes filles (OFPRA, 2017).

L’existence de filles mariées avant leurs 18 ans apres 1'adoption du nouveau
Code de la Famille (Moudawana) en 2004 est, en partie, liée a I'article 20 de ce
méme Code qui permet au juge de la famille d’autoriser le mariage d'individus
n’ayant pas atteint la capacité matrimoniale de 18 ans. D’apres Prettitore (2015),
entre 86 et 93% des demandes de mariages de mineurs ont été approuvées
par le juge entre 2007 et 2012. La décision des juges dépend, bien que ce ne
soit pas explicitement indiqué dans la Moudawana, du consentement de la
personne mineure impliquée dans le mariage, du consentement de ses parents
et de I'intérét de la personne mineure dans ce mariage. L'évaluation de l'intérét
de la personne mineure est difficile a faire. En effet, d’apres Prettitore (2015), les
juges doivent prendre en compte les risques associés a un mariage précoce ainsi
que les menaces qui peuvent peser sur la jeune fille si sa virginité est remise en
cause alors qu’elle n’est pas mariée. En effet, les relations sexuelles hors mariage
sont interdites au Maroc. La situation peut encore étre compliquée en cas de
grossesse hors mariage. Les méres célibataires encourent des peines de prison et
les enfants issues de ces relations n’avaient pas le droit d’étre enregistrés a 1’Etat
civil avant 2016 et avaient ainsi des acces restreints a la santé et a ’éducation.
Les juges doivent aussi tenir compte des difficultés financieres des familles dont
sont issues les mineures. D’apreés Sabbe et al. (2015), la pauvreté du pére est le

principal facteur du mariage précoce dans la région de Marrakech.

13. Part de femmes agées de 20 a 24 ans mariées avant leurs 18 ans.

Chapitre 2 70


https://data.worldbank.org/indicator/SP.M18.2024.FE.ZS?locations=MA-1A

Investissements familiaux en éducation et genre

La clémence des juges face aux demandes de mariages de mineures n’est pas
la seule raison derriére la persistance de ce phénomene. IIs peuvent en effet étre
mis au pied du mur par les mariages coutumiers. L’article 16 de la Moudawana
permet de faire reconnaitre un mariage réalisé hors du cadre législatif (mariage
coutumier). En 2014, la période transitoire durant laquelle les couples pouvaient
faire reconnaitre leur mariage était de 5 ans. Elle est passée a 15 ans en 2016. Or,
25% des femmes concernées par la reconnaissance de mariage avaient entre 10
et 15 ans au moment de la conclusion de leur mariage et 46% étaient mineures

(OFPRA, 2017). Les sanctions en cas de mariages précoces semblent donc rares.

En plus de l'interdiction du mariage de mineures, la Moudawana de 2004
était le premier Code de la Famille marocain a stipuler que les époux avaient les
mémes droits et devoirs au sein de la famille. Les femmes y ont aussi obtenu le

droit de demander le divorce et de se marier sans tuteur matrimonial (wali).

2.2.2 Description des données

Pour évaluer 'effet de I’age au mariage de la mére sur la scolarisation de ses
enfants, nous utilisons les données de I'enquéte MHYS (Moroccan Household
and Youth Survey) menée par la Banque Mondiale entre décembre 2009 et mars
2010. Cette enquéte a concerné 2000 ménages tirés du Recensement Général de la
Population de 2004 et représentatifs de la population marocaine. Les données de
I'enquéte MHYS 2009-2010 informent sur les caractéristiques démographiques
et éducatives des membres des ménages interrogés. Le questionnaire contient
un module concernant la prise de décision des femmes de 15 a 49 ans. Nous
savons qui décide ou a décidé si elles pouvaient poursuivre leurs études (pour
les femmes de moins de 29 ans), si elles peuvent exercer une activité rémunérée,
comment elles peuvent dépenser leur revenu, qui a choisi leur mari et I’age
auquel elles vont ou se sont mariées. Les questions portant sur la scolarité et
le mariage représentent le pouvoir de décision de la femme dans son ménage
d’origine, lorsqu’elle vivait encore avec ses parents. La participation de la femme
au marché du travail et son autonomie dans la facon de dépenser son revenu
sont des indicateurs de son pouvoir de décision actuel. Comme le pouvoir de

décision de la mere est un important déterminant de la scolarisation de ses
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enfants (Quisumbing and Maluccio, 2003; Rangel, 2006; Afridi, 2010; Huisman
and Smits, 2015; Igei et al., 2015), nous restreignons notre échantillon aux enfants
dont la mére a répondu a ce module, c’est-a-dire ceux dont la mere a moins de
49 ans. Nous connaissons aussi le statut matrimonial de chaque membre du
ménage ayant plus de 12 ans et I’dge auquel il s’est marié la premiere fois. Le
questionnaire ménage de I'enquéte MHYS permet enfin d’identifier les liens de
parenté entre chaque membre du ménage. Nous pouvons ainsi déterminer 1'age

au mariage de la mére de chaque enfant s’ils résident dans le méme ménage.

Nous n’avons malheureusement pas d’information sur les enfants qui vivent
en dehors du ménage. C’est pourquoi, nous restreignons notre échantillon aux
enfants ayant entre 6 et 15 ans. Au-dela de 15 ans, il est probable que les enfants
aient quitté leur ménage d’origine. En effet, nous ne pouvons pas identifier la
mere de prés de 10% des jeunes de 15 a 18 ans ce qui signifie qu’ils ne vivent
pas avec elle. Nous observons alors 1 584 enfants issus de 861 ménages différents.

Par ailleurs, nous préférons aussi restreindre notre échantillon aux enfants de
6 a 15 ans car, depuis 2002, c’est a cet age que la scolarisation est obligatoire au
Maroc. Cependant, 18% des enfants de cette tranche d’age ne sont pas scolarisés
(Tableau B1). Nous mesurons alors I'effet de 1’age au mariage de la mere sur
la probabilité d’étre scolarisé. En plus de la probabilité d’étre scolarisé, les
données MHYS permettent de mesurer l'effet de ’dge au mariage de la mere sur
trois autres variables d’éducation : la derniere classe complétée, la probabilité
d’accuser un retard scolaire et les dépenses d’éducation du ménage par enfant
scolarisé. En moyenne, la derniére classe complétée par les enfants de notre

échantillon est la troisieme année du primaire (Tableau B1).

Pour les enfants actuellement scolarisés, nous pouvons comparer leur age au
niveau d’éducation qu’ils ont atteint. Comme les enfants sont censés commencer
I'école a 6 ans, nous considérons qu'un enfant accuse un retard scolaire si la
différence entre son age et son niveau scolaire est supérieur a 7. '* On voit que
20% des enfants de 6 a 15 ans accusent un retard scolaire (Tableau B1). Cela
signifie qu’ils sont rentrés a 1’école apres 1’age 1égal et/ou qu’ils ont redoublé

14. Nous laissons une marge d"'un an pour tenir compte du décalage entre ’année scolaire et
I'année civile.
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une ou plusieurs classes.

Les dépenses d’éducation du ménage sont calculées en agrégeant les mon-
tants des dépenses consacrées aux frais de scolarité, fournitures scolaires, blouses,
transports scolaires et autres dépenses concernant I’éducation des membres du
ménage au cours des 12 derniers mois. Ce montant agrégé est ensuite divisé
par le nombre de membres du ménage déclarant étre actuellement scolarisé.
Bien que I’éducation publique soit gratuite, les ménages dépensent en moyenne
221 dirhams en éducation par an et par personne (soit environ 25 dollars US au
taux en vigueur le 21 mai 2021). D’apres ’annuaire statistiques du Ministere
de I’Education Nationale, en 2010, 12,1% des enfants scolarisés en primaire
étaient inscrits dans une école privée contre 6,3% des collégiens (MEN, 2010).
La construction des variables que nous utilisons est davantage détaillée dans

l"annexe B1.

Les restrictions sur notre échantillon nous conduisent a observer des enfants
dont la mere s’est mariée a 19,5 ans en moyenne. Moins d"un tiers d’entre elles
a choisi qui elle allait épouser. Seul 18% a au moins complété le primaire et
13% participe au marché du travail (Tableau B1). Le fait d’observer des femmes
qui sont déja meres explique leur si faible taux d’activité. En effet, en 2017,
le taux d’activité des femmes mariées était inférieur de pres de 10 points de
pourcentage a celui des femmes célibataires : 19,8% contre 28,6% d’apres les
données de 'Enquéte Nationale pour 'Emploi (Ezzrari, 2021).

Le tableau 2.1 indique que plus la mére a été mariée tard, plus ses enfants,
surtout ses garcons, ont de chances d’étre actuellement scolarisés. Les dépenses
éducatives des ménages augmentent aussi avec 1’dge au mariage de la mere. Les
filles ont moins de risques d’accuser un retard scolaire quand leur mere a été

mariée tard.

Néanmoins, ces relations entre 1’dge au mariage de la mere et la scolarisation
de ses enfants pourraient ne pas étre directes mais transiter par des caractéris-
tiques propres au ménage qui dépendent de 1’dge au mariage de la mere. Ainsi,

le tableau 2.2 indique que plus les meres ont été mariées tard, moins elles ont
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TABLE 2.1 — Corrélation entre ’age au mariage de la mére et 'éducation des enfants

Enfant actuellement Dernier niveau Retard Dépenses éducatives

scolarisé scolaire atteint  scolaire  par enfant scolarisé

@ @ ®) 4)
Panel A : Tous les enfants
Age au mariage de la mere 0.0637* -0.00260 -0.0270 0.1094*
Observations 1,309 1,309 1,072 1,188
Panel B : Filles
Age au mariage de la mere 0.0280 -0.0346 -0.1070* -
Observations 657 657 519 -
Panel C: Gar¢ons
Age au mariage de la mere 0.1022* 0.0303 0.0324 -
Observations 652 652 553 -

Notes : Cette table reporte les coefficients de corrélation entre 'dge au mariage de la mere et nos variables
dépendantes qui sont (1) une variable muette indiquant si 'enfant est actuellement scolarisé ou non, (2) la
dernieére classe que I'enfant a complétée, (3) une variable muette indiquant si I’enfant accuse un retard scolaire
et (4) le log des dépenses annuelles d’éducation du ménage par enfant scolarisé. La variable de retard scolaire
ne peut étre mesurée que pour les enfants actuellement scolarisés. C’est pourquoi, le modele sur cette variable
n’est estimé que pour 1 072 enfants. Les dépenses éducatives par enfant scolarisé ne sont disponibles que
pour les ménages ayant des enfants qui vont a I’école. C’est pourquoi, le modeéle sur cette variable n’est estimé
que pour 1 188 enfants. L'effet de I’dge au mariage de la mere sur la probabilité d’étre actuellement scolarisé et
d’accuser un retard scolaire est estimé grace a un modele logit tenant compte des poids d’enquéte. Ce tableau
reporte les effets marginaux associés a chaque variable. L'effet de 'dge au mariage de la meére sur la derniere
classe complétée et sur le log des dépenses éducatives du ménage est estimé a 1’aide des moindres carrés
ordinaires tenant compte des poids d’enquéte. L’échantillon est restreint aux enfants agés de 6 a 15 ans. ***
p<0.01, ** p<0.05, * p<0.1. Les standard errors sont indiquées entre parentheses. Source : Calculs de 1’auteur
en utilisant les données de I"enquéte Moroccan Households and Youth Survey

d’enfants et plus elles sont susceptibles d’avoir au moins complété le primaire,

de participer au marché du travail et d’avoir choisi leur époux.

Ftonnamment, on observe une relation positive entre 1'age des femmes et
I'age auquel elles se sont mariées. Cela indiquerait que les meres les plus agées
sont celles qui se sont mariées le plus tard. Nous pouvons expliquer ce résultat
par le fait que nous n’observons que des femmes ayant des enfants entre 6 et 15
ans. Ainsi, les meres les plus jeunes de notre échantillon qui ont entre 21 et 26
ans et ont un enfant d’au moins 6 ans se sont mariées quand elles avaient entre
12 et 20 ans. Elles tirent la moyenne d’age au premier mariage des femmes de
leur génération vers le bas. Etant données les restrictions de notre échantillon
nous ne connaissons pas 1'age au mariage des femmes de leur cohorte qui n’ont

pas encore d’enfants .
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Les meres qui se sont mariées plus tard ont aussi plus de chances d’avoir un
mari qui a au moins complété le primaire. Elles résident dans des ménages plus
riches et plus souvent en milieu urbain. De méme, elles résident aussi dans une

province ot 'offre d’éducation secondaire est plus importante.

Ces caractéristiques spécifiques des ménages en fonction de 1’age auquel
la mere s’est mariée ont aussi une incidence sur la scolarisation des enfants.
Lorsqu’on observe les corrélations entre ces caractéristiques et nos variables
dépendantes, on voit que 1'éducation des parents, le revenu et la richesse du
ménage, le milieu de résidence, I'offre d’éducation secondaire dans la province
et ’age de I’enfant sont tous corrélés a nos variables dépendantes (Tableau 2.2).
C’est pourquoi il est important de les intégrer dans nos variables de controle.

On observe aussi dans le tableau 2.2 que quand la mére a choisi son époux,
ses enfants ont plus de chances d’étre scolarisés et le ménage dépense davantage
dans I"’éducation. De méme, les garcons ont plus de chances d’étre scolarisés
que les filles et sont plus susceptibles d’accuser un retard scolaire. Cela pourrait
indiquer qu’ils ont de moins bons résultats que les filles a I’école et/ou qu'on
leur donne davantage le droit de redoubler s’ils ont de mauvais résultats. Avoir
davantage de freres et soeurs qui résident dans le ménage a un effet négatif sur
la probabilité d’étre scolarisé et pousse les parents a retarder 1’dge d’entrée a
I’école des enfants ou les enfants a redoubler plus fréquemment. Cela s’explique
par le fait que les freres et soeurs doivent se partager les ressources du ménage.
Or, on observe que plus y a d’enfants dans le ménage, plus le montant des
dépenses d’éducation par téte est faible. Cela signifie que les freres et soeurs

sont en compétition pour se partager des ressources qui sont rares.

La participation de la mere au marché du travail influence négativement le
niveau scolaire des enfants. Ce résultat peut paraitre surprenant mais s’explique
par le contexte de I’enquéte. En effet, le taux de participation des femmes au
marché du travail au Maroc est parmi les plus faibles au monde (Lopez-Acevedo
et al., 2021). Seules 20,4% des femmes en age de travailler étaient actives lors
du dernier recensement de 2014. D’apres Mourji and Ezzrari (2016), les rares
femmes qui se présentent sur le marché du travail le font soit par nécessité

car elles résident dans un ménage pauvre qui a besoin d"une source de revenu
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supplémentaire pour subvenir a ses besoins, soit parce qu’elles ont réussi a
compléter des études supérieures. Dans notre échantillon, seul 17,57% des
meres ont au moins complété le primaire. Les meres actives de notre échantillon
sont donc majoritairement les plus pauvres. L'éducation de leurs enfants peut
alors étre limitée par la pauvreté du ménage mais aussi par le fait que les
enfants soient retirés de 1’école quand ils sont capables de prendre en charge
les travaux domestiques a la place de la mere. A l'inverse, une plus grande
offre d’éducation primaire dans la province permet aux enfants d’atteindre un
niveau scolaire plus élevé, d’accuser moins fréquemment un retard scolaire et
augmente les dépenses éducatives des ménages (Tableau 2.2). Une plus grande
offre d’éducation primaire dans la province correspond a des classes moins
chargées ce qui peut permettre aux enfants d’avoir de meilleures conditions
d’apprentissage. En apprenant mieux, les enfants sont moins susceptibles de
redoubler et d’abandonner. C’est pourquoi I’offre d’éducation primaire dans
la province influence positivement le niveau d’éducation des enfants et réduit

leurs risques d’accuser un retard scolaire.

Comme décrit précédemment, la structure de notre échantillon nous conduit
a observer une relation positive entre I’dge de la mere et I’age auquel elle s’est
mariée : les meres les plus jeunes au moment de 1’enquéte se sont mariées plus
tot en moyenne que les meres les plus agées. C’est pourquoi nous trouvons
une relation positive entre 1’age de 'enfant et 'age au mariage de sa mere
mais aussi entre I’dge au mariage de la mére et le niveau scolaire, la probabilité
d’accuser un retard scolaire et les dépenses d’éducation. Plus un enfant est
agé, plus il a eu la possibilité d’atteindre un niveau d’éducation élevé et de
redoubler. Les dépenses d’éducation du ménage augmente aussi avec ’age de
I’enfant puisqu’en progressant de niveau en niveau, le montant dépensé pour
les fournitures ou le transport scolaire peut augmenter. Par exemple, les écoles
primaires sont souvent situées dans la commune ot1 réside les ménages alors que
les colleges sont généralement dans les villes plus grandes. Le cofit de transport
pour se rendre au college peut alors étre plus élevé que celui pour se rendre a

I’école primaire.
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TABLE 2.2 — Caractéristiques des femmes en fonction de 1’age auquel elles se sont
mariées et scolarisation des enfants

Age au mariage Enfant actuellement Dernier niveau Retard Dépenses éducatives

de la mere scolarisé scolaire atteint  scolaire  par enfant scolarisé
1) 2 (©) *) ®)

Caractéristiques de la mere
Age 0.2655* -0.00510 0.2812* 0.0984* 0.1473*
A au moins complété le primaire 0.2417* 0.1232* 0.0774* -0.1470* 0.4205*
Participe au marché du travail 0.1236* -0.0379 -0.0554* 0.0425 0.0390
A choisi son époux 0.1207* 0.0697* 0.0226 -0.0405 0.1541*
Nombre d’enfants (dans le ménage) -0.1951* -0.1296* 0.00630 0.1069* -0.1964*
Caractéristiques du pere
A au moins complété le primaire 0.1643* 0.1033* 0.0776* -0.1502* 0.3956*
Caractéristiques du ménage
Dépenses hebdomadaires par téte 0.1401* 0.2126* 0.1561* -0.0819* 0.4379*
Conditions de vie 0.1772* 0.2783* 0.2227* -0.0999* 0.5061*
Milieu de résidence (1=Urbain) 0.1792* 0.2516* 0.1650* -0.0856* 0.4489*
Caractéristiques de I’enfant
Age -0.0518* -0.1282* 0.7499* 0.3683* 0.0802*
Genre (1 si gargon) 0.0252 0.0756* -0.0318 0.0973* 0.0340
Offre éducation
Primaire 0.0209 0.0449 0.0868* -0.0598* 0.1570*
College 0.1187* 0.1410* 0.0944* -0.1116* 0.1924*
Observations 1,309 1,309 1,309 1,072 1,188

Notes : Cette table reporte les coefficients de corrélation entre les variables de controle et nos variables d’intérét qui sont (1) I'age au

mariage de la mere, (2) une muette valant 1 si I’enfant est actuellement scolarisé, (3) la derniere classe que I’enfant a complétée, (4)
une muette valant 1 si I’enfant est trop 4gé pour son niveau scolaire et (5) le montant des dépenses du ménage par enfant scolarisé.
Le retard scolaire n’est calculé que pour les enfants scolarisés (N=1 072). Le montant des dépenses par enfant scolarisé tient compte
de tous les membres du ménage actuellement scolarisé. C’est pourquoi, méme si un enfant n’est pas scolarisé, il aura une valeur
pour le montant des dépenses par enfant scolarisé si ses freres et soeurs vont a 1’école. Notre échantillon est restreint aux enfants
entre 6 et 15 ans.

2.3 Stratégie empirique

L’analyse des corrélations entre 1’age au mariage de la mere, I'éducation des
enfants et les caractéristiques de la mere, du pere et du ménage indique que
’age au mariage de la mére est associé a des variables qui influencent elles-
mémes nos variables dépendantes. En effet, plus la mere a été mariée tard, plus
elle a de chances d’avoir complété le primaire et d’épouser un homme ayant
aussi complété le primaire. L’age au mariage de la mere est alors positivement
corrélé a la richesse du ménage. Les meres se marient aussi plus tard en milieu
urbain. Or, la scolarisation des enfants est facilitée quand les parents ont au
moins complété le primaire et que le ménage réside en milieu urbain. Le revenu
et la richesse du ménage améliore aussi nos indicateurs de scolarisation pour

les enfants. Il existe donc des facteurs confondants entre ’age au mariage de la
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mere et I’éducation des enfants.

Pour traiter les problémes d’endogénéité de 1’age au mariage de la meére
sur la scolarisation de ses enfants, certains auteurs utilisent une méthode de
variables instrumentales. Sekhri and Debnath (2014) et Chari et al. (2017) uti-
lisent comme instrument 1’dge auquel la mére a eu ses premieres régles. En
effet, ils démontrent qu’en Inde, le mariage a généralement lieu moins de trois
ans apres que la fille ait eu ses premiéres menstruations. L’age aux premieéres
régles de la mere n’a pas d’effet direct sur les compétences cognitives de ses
enfants ni sur leur santé et I'investissement du ménage dans leur éducation.
Delprato et al. (2017) instrumentent le mariage précoce de la mere par la pré-
valence passée du phénomeéne au niveau de la commune. Etant donné que le
mariage précoce est une pratique traditionnelle, avec peu de variabilité, il nous
parait difficile de considérer que la prévalence passée du mariage précoce telle
que nous pourrions la construire avec les données MHYS n’aurait pas d’effet
sur la scolarisation des enfants au moment de I'enquéte. Par ailleurs, nous ne
savons pas a quel age les meres ont atteint leur puberté. Il nous est alors difficile
d’utiliser une méthode de variables instrumentales pour isoler 1'effet causal du

mariage précoce de la mére sur la scolarisation de ses enfants.

Nous décidons alors d’intégrer autant de facteurs confondants que possible
dans nos variables de controle. L’avantage des données MHYS est qu’elles
contiennent des informations sur le pouvoir de décision des meres. C’est pour-
quoi nous sommes assez confiants dans le fait que nous pouvons tenir compte
de suffisamment de facteurs confondants pour limiter les biais dans la mesure

de l'effet de ’age au mariage de la mere sur la scolarisation de ses enfants.

Nous estimons alors le modeéle suivant sur les enfants de 6 a 15 ans.

Yjj = a + PMere_age_mariage;; + x'Xjj + AWi + w'M;y, +9'Z; + 0'0;, + €;
@.1)
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Ou Yj; est la variable dépendante pour l'enfant i de la mere j tandis que
Mere_age_mariage;; est 'age au mariage de la meére j de 'enfant i. Le vecteur
X;j représente les caractéristiques de la mere : son niveau d’éducation mesuré
par une variable muette égale a 1 si elle a au moins complété le primaire, son
age au moment de 1'enquéte, une variable muette égale a 1 si elle participe au
marché du travail, une variable muette égale a 1 si elle a choisi son époux et
une variable indiquant le nombre de ses enfants vivant dans le ménage. Wy, est
le niveau d’éducation du peére k de I’enfant i mesuré par une variable muette
valant 1 s’il a au moins complété le primaire. M;,, est un vecteur représentant
les caractéristiques du ménage m de I'enfant i (revenu, richesse et milieu de
résidence). Z; est un vecteur contenant les caractéristiques de I'enfant i soit une
variable muette valant 1 pour les garcons et 0 pour les filles ainsi que I'age et
I’age au carré de I'enfant i. Enfin, O,; est un vecteur représentant 1’offre édu-
cative dans la province p ou réside I'enfant i. L'offre éducative est approchée
par deux variables indiquant le nombre de salles de classes de primaire et de
college pour 100 enfants dans la province.

Pour observer l'effet de I’dge au mariage de la mere sur la derniere classe
complétée et sur les dépenses d’éducation du ménage par enfant scolarisé, nous
utilisons un modeéle linéaire. Pour estimer 1'effet de 1’dge au mariage de la mere
sur la probabilité que ses enfants soient scolarisés ou sur la probabilité qu’ils
accusent un retard scolaire, nous utilisons un modeéle logit. Dans ce cas, notre
variable expliquée Y; prend la valeur 1 quand l’enfant qui a entre 6 et 15 ans est
scolarisé ou si la différence entre son dge et son niveau scolaire est supérieur a 7

au moment de I'enquéte, 0 sinon.

La variable indiquant si I’enfant i accuse un retard scolaire ne peut étre me-
surée que pour les enfants actuellement scolarisés. La variable concernant les
dépenses éducatives du ménage par enfant scolarisé ne peut étre calculée que
pour les ménages dans lesquels au moins un enfant était scolarisé au moment

de I'enquéte.

Nous testons I'hétérogénéité et la robustesse de nos résultats de plusieurs

fagons. Tout d’abord, nous remplagons la variable Mere_age_mariage;; par une
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variable muette valant 1 si la mere a été mariée avant 15 ans (inclus), avant 18
ans (inclus) ou avant 20 ans (inclus). Ensuite, nous stratifions notre échantillon
par le genre de 'enfant pour voir si l'effet de 'dge au mariage de la mere différe
pour ses filles et pour ses fils. Puis, nous testons un effet générationnel de I'age
au mariage de la mére en introduisant une interaction entre les différentes
mesures de celui-ci (variable continue ou variables muettes indiquant si la mere
a été mariée avant un certain age) et I’année du mariage de la mere. Nous
introduisons aussi une interaction entre 1’age au mariage de la mere et I'age de
son enfant. Etant donné les risques de colinéarité entre nos variables de controle,
nous effectuons une analyse en composante principale (ACP) sur 1’ensemble de
nos variables de contrdle et les remplagons par les vecteurs issus de ’ACP dans
une nouvelle estimation. Enfin, nous intégrons une interaction entre 1’age au
mariage de la mére et 1’age du pere. Nos résultats sont robustes a nos différentes

spécifications. Nous les présentons dans la partie suivante.

2.4 Résultats

2.4.1 Résultats principaux

Le tableau 2.3 reporte l'effet de 'dge au mariage de la mere sur 1'éducation de
ses enfants. Les résultats sont assez surprenants. Une fois que 1’on controle par
toutes les variables a notre disposition qui pourraient influencer nos variables
d’éducation mais aussi biaiser 'effet de I’age au mariage de la mere sur ces
mémes variables, on trouve que les meres qui ont été mariées le plus tard sont
celles qui investissent le moins dans la scolarisation de leurs enfants. En effet,
la colonne (4) du tableau 2.3 indique que retarder d’un an I’dge au mariage de
la mere réduit les dépenses annuelles du ménage consacrées a 1’éducation de
1,9%. De méme, 'augmentation de I’dge au mariage de la mere augmente la
probabilité que ses enfants accusent un retard scolaire (soit parce qu’ils sont
rentrés a I’école apres ’age officiel, soit parce qu’ils redoublent davantage).
Enfin, un mariage plus tardif de la mere réduit aussi le niveau scolaire de ses
enfants (p-value = 0.105). L’age au mariage de la mere n’a pas d’effet significatif
sur la probabilité que ses enfants soient scolarisés.
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En observant I’effet des controles introduits dans notre régression, ce sont
plutdt les caractéristiques du ménage et de I’enfant qui influencent la probabilité
qu’il soit scolarisé ainsi que 1’offre éducative dans la province. Un enfant aura
plus de chances d’étre scolarisé si c’est un garcon qui réside en milieu urbain,
dans une province dans laquelle il y a suffisamment de salles de classe de college
et dans un ménage financierement aisé. Les enfants les plus agés sont les plus
susceptibles d’étre scolarisés bien qu’au-dela de 10 ans le gain associé a une
année supplémentaire soit moins élevé.

Les ménages résidant en milieu urbain sont aussi ceux qui dépensent le plus
dans 1’éducation de leurs enfants, probablement du fait de la prévalence plus
élevée de I’éducation privée dans les villes. Ceux qui ont une contrainte budgé-
taire plus lache (montant plus élevé de dépenses annuelles totales et meilleures
conditions de vie) sont aussi ceux qui dépensent le plus dans 1'éducation de
leurs enfants et qui leur permettent d’obtenir un meilleur niveau scolaire. La
plus grande disponibilité de salles de classe au college permet aussi aux enfants

d’aller plus loin dans leur scolarité.

L'age de I'enfant a un effet non linéaire sur son niveau d’éducation et la pro-
babilité qu'il accuse un retard scolaire. Chaque année supplémentaire augmente
le niveau scolaire de I’enfant mais moins rapidement au-dela de 10 ans du fait
de redoublements et d’abandons plus fréquents avec 1'age. Les garcons sont
ceux qui sont les plus susceptibles de redoubler (colonne (3)). Enfin, les carac-
téristiques des parents influencent le niveau scolaire, la probabilité d’accuser
un retard scolaire et le montant des dépenses du ménage allouées a 1’éducation.
Quand les parents ont complété le primaire, leurs enfants ont un meilleur niveau
d’éducation et redoublent moins. Le ménage investit aussi plus de ressources
dans I’éducation. Le fait d’avoir plus de freres et soeurs exerce une pression plus
forte sur les ressources du ménage ce qui réduit le niveau scolaire atteint par
les enfants. Cependant, dans les ménages ot la mere est plus agée, les dépenses
éducatives sont plus élevées, probablement car I’enfant a principalement des
freres et soeurs plus agés qui peuvent transmettre certaines de leur ressources a
leurs parents. La participation de la mere au marché du travail a un effet qui

peut paraitre inattendu sur la scolarisation des enfants. Lorsque la mére est
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présente sur le marché du travail, le niveau scolaire de ses enfants est plus faible
et ils ont plus de risques d’accuser un retard scolaire. Ce résultat s’explique
par le fait qu’au Maroc, les femmes qui participent au marché du travail le font
souvent par nécessité quand elles n’ont pas un niveau d’éducation trées élevé
(Mourji and Ezzrari, 2016). C’est le cas de notre échantillon dans lequel seul 10%

des méres est allé au-dela du niveau primaire.

On pourrait imaginer que l'effet négatif de 1’dge au mariage de la mere sur la
scolarisation de ses enfants est tiré par les meéres qui ont été mariées relativement
tard. En effet, en restant trop longtemps sur le marché du mariage, un individu
(surtout une femme) peut envoyer un mauvais signal quant a sa qualité (Sabbe
et al., 2015). Le temps passant, la qualité des potentiels époux s’amenuise aussi.
Un mariage tardif peut donc étre associé a davantage de pauvreté, des époux
moins instruits et a un moindre pouvoir de décision de la femme au moment

du mariage et apres le mariage (Wahhaj, 2018).

Pour tester cette hypothese, nous introduisons 1’age au mariage de la mere
élevé au carré dans nos régressions. Nous ne trouvons pas d’effet non-linéaire
entre I'dge au mariage de la mere et la scolarisation de ses enfants (Tableau 2.4).
L’hypothése selon laquelle I'effet négatif de 1’age au mariage de la mere serait

tiré par les meres qui ont été mariées le plus tard n’est donc pas valable.

Nous avons alors voulu tester si les meres qui ont été mariées tres jeunes
investissaient effectivement plus dans la scolarisation de leurs enfants. Pour ce
faire, nous estimons a nouveau nos modéles en changeant la variable indiquant
’age au mariage de la meére. Un premier set d’estimations contient une variable
muette indiquant si la mere a été mariée avant 15 ans (inclus) pour remplacer la
variable d’age au mariage de la mere. Un deuxiéme set d’estimations contient
une variable muette indiquant si la mere a été mariée avant 18 ans (inclus). Enfin,
le dernier set d’estimations mesure l'effet d’avoir une mere qui a été mariée

avant ses 20 ans sur nos variables d’éducation.

Le tableau 2.4 indique que méme les ménages dans lesquels la mere a été
mariée tres jeune (avant 15 ans) dépensent en moyenne plus dans I’éducation de
leurs enfants que les ménages dans lesquels la mere a été mariée plus tard. L'effet
que la mere ait été mariée avant 15 ans sur les dépenses d’éducation est plus fort

que celui qu’on trouve quand on compare les méres mariées avant 20 ans a celles
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mariées apres. On ne trouve pas de différences dans les dépenses d’éducation
entre les meres qui ont été mariées avant 18 ans et celles qui ont été mariées
apres. Cela indique que les meres mariées entre 15 et 18 ans dépensent moins
que les autres. Enfin, on ne retrouve un effet significatif de ’dge au mariage de
la mere sur la probabilité d’accuser un retard scolaire que lorsqu’on compare les
meres mariées avant 20 ans a celles mariées apres. Cela signifie que les enfants
dont la mere a été mariée avant 20 ans ont moins de risques de redoubler et/ou

rentrent a 1’école plus tot.

Comme le mariage précoce est une forme de violence liée au genre, il est inté-
ressant de regarder sil'effet de 1’dge au mariage de la mere sur la scolarisation de
ses enfants différe pour les filles et pour les garcons. En effet, on pourrait trouver
une forme de reproduction des inégalités de genre pour les meres mariées les
plus jeunes. L'effet positif d’avoir été mariée jeune sur la scolarisation de ses

enfants pourrait ne concerner que les garcons.
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TABLE 2.3 — Age au mariage de la mere et scolarisation des enfants, modéles multivariés

Enfant actuellement Dernier niveau  Retard Dépenses éducatives
scolarisé scolaire atteint  scolaire par enfant scolarisé (log)
Logit MCO Logit MCO
@ @ ©) ©
Caractéristiques de la mere
Age au mariage -0.001 -0.019 0.005* -0.019**
(0.003) (0.012) (0.003) (0.009)
Age 0.001 0.011 -0.002 0.022***
(0.002) (0.008) (0.002) (0.006)
A au moins complété le primaire 0.031 0.305** -0.101%** 0.703***
(0.037) (0.125) (0.032) (0.085)
Participe au marché du travail -0.042 -0.547* 0.066* -0.086
(0.029) (0.148) (0.037) (0.098)
A choisi son époux 0.018 0.008 0.016 0.011
(0.022) (0.103) (0.028) (0.086)
Nombre d’enfants -0.005 -0.087** 0.004 -0.007
(0.007) (0.037) (0.009) (0.023)
Caractéristiques du peére
A au moins complété le primaire -0.044 0.261** -0.080*** 0.414%*
(0.034) (0.118) (0.030) (0.078)
Caractéristiques du ménage
Dépenses hebdomadaires par téte 0.049*** 0.192** -0.017 0.356***
(0.017) (0.095) (0.024) (0.063)
Conditions de vie 0.002*** 0.010*** -0.001* 0.009***
(0.001) (0.003) (0.001) (0.002)
Milieu de résidence (1=Urbain) 0.073** 0.046 0.031 0.282%**
(0.029) (0.129) (0.034) (0.095)
Caractéristiques de I’enfant
Age 0.262%** 1.242%%* 0.251%** 0.103
(0.024) (0.128) (0.042) (0.084)
Age? -0.013*** -0.027*** -0.009*** -0.004
(0.001) (0.007) (0.002) (0.004)
Genre (1 si gargon) 0.055*** -0.146 0.087*** 0.040
(0.018) (0.090) (0.023) (0.060)
Offre éducation
Nombre de salles de classe de primaire -0.013* -0.015 -0.016 0.074***
pour 100 enfants de 6 a 12 ans dans la province (0.008) (0.035) (0.011) (0.028)
Nombre de salles de classe de college 0.036*** 0.118** -0.017 0.026
pour 100 enfants de 6 a 12 ans dans la province (0.013) (0.049) (0.014) (0.029)
R2 ajusté 0.24 0.63 0.23 0.39
Observations 1,309 1,309 1,072 1,188

Notes : Ce tableau reporte I'effet de '’age au mariage de la mére sur I’éducation de ses enfants. Les variables dépendantes sont (1)
une variable muette indiquant si I’enfant est actuellement scolarisé ou non, (2) la derniére classe que I'enfant a complétée, (3) une
variable muette indiquant si I’enfant accuse un retard scolaire et (4) le log des dépenses annuelles d’éducation du ménage par
enfant scolarisé. La variable de retard scolaire ne peut étre mesurée que pour les enfants actuellement scolarisés. C’est pourquoi,
le modele sur cette variable n’est estimé que pour 1 072 enfants. Les dépenses éducatives par enfant scolarisé ne sont disponibles
que pour les ménages ayant des enfants qui vont a 1’école. C’est pourquoi, le modele sur cette variable n’est estimé que pour 1
188 enfants. L'effet de 1'age au mariage de la mere sur la probabilité d’étre actuellement scolarisé et d’accuser un retard scolaire
est estimé grace & un modele logit tenant compte des poids d’enquéte. Ce tableau reporte les effets marginaux associés a chaque
variable. L'effet de I’4ge au mariage de la meére sur la derniére classe complétée et sur le log des dépenses éducatives du ménage
est estimé a 1’aide des moindres carrés ordinaires tenant compte des poids d’enquéte. L’échantillon est restreint aux enfants agés
de 6 a 15 ans. *** p<0.01, ** p<0.05, * p<0.1. Les standard errors sont indiquées entre parentheses. Source : Calculs de I’auteur en
utilisant les données de I'enquéte Moroccan Households and Youth Survey
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TABLE 2.4 - Effets non linéaires de ’dge au mariage de la mere sur la scolarisation de
ses enfants, modeles multivariés

Enfant actuellement Dernier niveau Retard Dépenses éducatives
scolarisé scolaire atteint scolaire par enfant scolarisé (log)
Logit MCO Logit MCO
@™ @ ©) @)
Ajout de 1’dge au mariage au carré
Age au mariage -0.002 0.008 -0.001 -0.026
(0.019) (0.066) (0.018) (0.052)
Age au mariage? 0.000 -0.001 0.000 0.000
(0.000) (0.001) (0.000) (0.001)
R2 ajusté 0.24 0.63 0.23 0.39
Mere mariée avant 15 ans 0.027 0.114 -0.004 0.195**
(0.025) (0.139) (0.033) (0.088)
R2 ajusté 0.24 0.63 0.23 0.39
Meére mariée avant 18 ans 0.023 0.078 -0.025 0.027
(0.019) (0.095) (0.024) (0.066)
R2 ajusté 0.24 0.63 0.23 0.39
Mere mariée avant 20 ans 0.001 0.135 -0.067** 0.170**
(0.022) (0.100) (0.028) (0.084)
R2 ajusté 0.24 0.63 0.23 0.39
Observations 1,309 1,309 1,072 1,188

Notes : La premiére partie de ce tableau reporte l'effet non-linéaire de 1’age au mariage de la mere sur 1’éducation de
ses enfants. Les parties 2, 3 et 4 reportent respectivement 1’effet que la meére ait été mariée avant 15, 18 ou 20 ans sur
I’éducation de ses enfants. Les variables dépendantes sont (1) une variable muette indiquant si I’enfant est actuellement
scolarisé ou non, (2) la derniére classe que I'enfant a complétée, (3) une variable muette indiquant si I’enfant accuse un
retard scolaire et (4) le log des dépenses annuelles d’éducation du ménage par enfant scolarisé. La variable de retard
scolaire ne peut étre mesurée que pour les enfants actuellement scolarisés. C’est pourquoi, le modeéle sur cette variable
n’est estimé que pour 1 072 enfants. Les dépenses éducatives par enfant scolarisé ne sont disponibles que pour les ménages
ayant des enfants qui vont a 1’école. C’est pourquoi, le modele sur cette variable n’est estimé que pour 1 188 enfants. L'effet
de I’age au mariage de la mere sur la probabilité d’étre actuellement scolarisé et d’accuser un retard scolaire est estimé
grace a un modele logit tenant compte des poids d’enquéte. Ce tableau reporte les effets marginaux associés a chaque
variable. L'effet de 1’dge au mariage de la meére sur la derniére classe complétée et sur le log des dépenses éducatives du
ménage est estimé a 1’aide des moindres carrés ordinaires tenant compte des poids d’enquéte. Les variables de contrdle
sont les mémes que dans le tableau 2.3. L’échantillon est restreint aux enfants agés de 6 a 15 ans. *** p<0.01, ** p<0.05,
* p<0.1. Les standard errors sont indiquées entre parentheéses. Source : Calculs de I'auteur en utilisant les données de
I'enquéte Moroccan Households and Youth Survey
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2.4.2 Hétérogénéités
Genre

Le tableau 2.5 reporte I'effet de I’age au mariage de la meére sur la scolarisation
de ses filles et de ses fils. On remarque que ce sont surtout les filles qui bénéficient
d’avoir une mere qui a été mariée jeune. En effet, plus la mere a été mariée jeune,
plus ses filles vont loin dans leur éducation, surtout si la meére a été mariée avant
sa majorité. Les garcons aussi ont un avantage a avoir une mere mariée jeune
puisqu’ils sont moins susceptibles d’accuser un retard scolaire quand leur meére
a été mariée avant 20 ans. Nos résultats pourraient refléter le fait que les meres
ayant été privée d’éducation du fait de leur mariage précoce soient plus sensibles
aux réformes entreprises par le gouvernement marocain et qui s’inscrivent dans
la Charte nationale d’éducation et de formation de 2002 dans laquelle 1'Etat s’engage
a "assurer la scolarisation a tous les enfants marocains (filles comme gargons)
jusqu’a l’age légal de travail" (Commission Spéciale Education Formation, 1999).
Ce phénomene pourrait étre accentué pour les femmes ayant été mariées jeunes
alors que les mariages précoces se faisaient de plus en plus rares. Pour tester
cette hypothese, nous introduisons dans nos modéles une interaction entre 1’age

au mariage de la mere et ’année de son mariage.
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TABLE 2.5 — Age au mariage de la mere et scolarisation des enfants, modeéles multivariés
stratifiés par le genre de I'enfant

Filles Gargons
Enfant actuellement Dernier niveau Retard Enfant actuellement Dernier niveau Retard
scolarisé scolaire atteint  scolaire scolarisé scolaire atteint scolaire
Logit MCO Logit Logit MCO Logit
©) @ 3) “) ®) 6)
Caractéristiques de la mére
Age au mariage -0.006 -0.034** 0.001 0.004 -0.002 0.009*
(0.005) (0.016) (0.004) (0.004) (0.018) (0.005)
R2 ajusté 0.27 0.62 0.24 0.21 0.64 0.23
Meére mariée avant 15 ans 0.051 0.390** -0.010 0.001 -0.217 0.003
(0.036) (0.186) (0.036) (0.035) (0.209) (0.056)
R2 ajusté 0.27 0.62 0.24 0.21 0.64 0.22
Meére mariée avant 18 ans 0.047* 0.247* -0.013 0.001 -0.101 -0.038
(0.028) (0.133) (0.031) (0.026) (0.136) (0.037)
R2 ajusté 0.27 0.62 0.24 0.21 0.64 0.23
Meére mariée avant 20 ans -0.003 0.183 -0.031 0.011 0.054 -0.089**
(0.033) (0.144) (0.037) (0.029) (0.141) (0.041)
R2 ajusté 0.27 0.62 0.24 0.21 0.64 0.23
Observations 657 657 519 652 652 553

Notes : Ce tableau reporte l'effet de 1’age au mariage de la mere sur 'éducation de ses enfants en fonction de leur genre. Les colonnes (1)
a (3) reportent l'effet de 'dge au mariage de la mere sur I’éducation de ses filles, les colonnes (4) a (6) sur celle des garcons. Les parties
2, 3 et 4 reportent respectivement I’effet que la mere ait été mariée avant 15, 18 ou 20 ans sur '’éducation de ses enfants. Les variables
dépendantes sont (1) & (4) une variable muette indiquant si I’enfant est actuellement scolarisé ou non, (2) & (5) la derniere classe que
I'enfant a complétée, (3) & (6) une variable muette indiquant si I’enfant accuse un retard scolaire. La variable de retard scolaire ne peut
étre mesurée que pour les enfants actuellement scolarisés. C’est pourquoi, le modele sur cette variable n’est estimé que pour 1 072 enfants
(519 filles et 553 garcons). L'effet de I’4ge au mariage de la mere sur la probabilité d’étre actuellement scolarisé et d’accuser un retard
scolaire est estimé grace a un modele logit tenant compte des poids d’enquéte. Ce tableau reporte les effets marginaux associés a chaque
variable. L'effet de ’age au mariage de la mere sur la derniere classe complétée est estimé a I’aide des moindres carrés ordinaires tenant
compte des poids d’enquéte. Les variables de contrdle sont les mémes que dans le tableau 2.3 sans le genre de I'enfant. L'échantillon est

restreint aux enfants agés de 6 a 15 ans. *** p<0.01, ** p<0.05, * p<0.1. Les standard errors sont indiquées entre parentheses.
Source : Calculs de 'auteur en utilisant les données de 1'enquéte Moroccan Households and Youth Survey
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Année du mariage de la mere

La figure 2.1 indique que les meres qui se sont mariées le plus récemment
se sont mariées alors qu’elles étaient plus dgées en moyenne. Depuis la fin des
années 1980, les meres se marient en moyenne apres 18 ans, voire méme apres
20 ans depuis le début des années 2000. Il est possible que les meres qui ont
été mariées jeunes, avant 15 ans, alors que ce n’était plus la norme aient senti
que leurs droits étaient particulierement bafoués et cherchent a protéger leurs

enfants, notamment leurs filles en facilitant leur acces a 1’éducation.

FIGURE 2.1 — Moyenne d’age au mariage des meres par année
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Notes : Cette figure représente I’dAge moyen au premier mariage 1’année ot1 la mere de I'enfant i
s’est mariée pour la premiére fois.

Source : Calculs de 'auteur en utilisant les données de 1’enquéte Moroccan Households and Youth
Survey.

La figure 2.2 indique que l'effet positif du mariage précoce de la mere sur
la scolarisation de ses enfants n’est significatif que pour les meres qui se sont
mariées le plus récemment. En effet, ce sont les enfants dont la mere a été mariée
avant 15 ans apres 1992 qui ont plus de chances d’étre actuellement scolarisés,
toutes choses égales par ailleurs (Figure 2.2a). De méme, ce sont les ménages
dans lesquels la mére a été mariée avant 15 ans apres 1992 qui dépensent le

plus dans I'éducation des enfants (Figure 2.2d). Nous n’observons plus d’effet
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significatif de 1’age au mariage de la mere sur la probabilité que ses enfants
accusent un retard scolaire une fois que nous introduisons une interaction entre
I’age au mariage de la mere et I’année durant laquelle elle s’est mariée (Figure
2.2¢). Concernant le niveau scolaire atteint par les enfants, I'effet du mariage
précoce de la mere n’est pas loin d’étre significatif et positif quand elle s’est
mariée apres 1992 (Figure 2.2b).

Le fait que ce soient les meres mariées depuis peu qui investissent davantage
dans la scolarisation de leurs enfants peut étre associé au fait qu’elles aient
probablement des enfants plus jeunes. C’est pourquoi, nous regardons aussi
comment 'effet du mariage précoce de la mere varie en fonction de I’age de son
enfant. Effectivement, la figure 2.3 indique que ce sont surtout les plus jeunes
(les enfants de moins de 10 ans) qui bénéficient du mariage précoce de leur mere.
Ces résultats peuvent étre le reflet d’'un changement culturel en cours au Maroc
selon lequel les parents accordent de plus en plus d’importance a I’éducation,
notamment quand ils en ont eux-mémes été privés.
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FIGURE 2.2 - Effet du mariage précoce de la mere sur la scolarisation de ses enfants en
fonction de I'année ot elle s’est mariée
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Notes : Cette figure représente 'effet marginal d’avoir une mere qui a été mariée avant ses 15 ans
en fonction de I'année de son mariage sur la probabilité que ses enfants soient scolarisés (Figure
2.2a), la derniére classe qu’ils ont complétée (Figure 2.2b), la probabilité qu’ils accusent un retard
scolaire (Figure 2.2¢) et le log des dépenses éducatives du ménage par enfant scolarisé (Figure
2.2d). La variable de retard scolaire ne peut étre mesurée que pour les enfants actuellement
scolarisés. C’est pourquoi, le modele sur cette variable n’est estimé que pour 1 072 enfants. Les
dépenses éducatives par enfant scolarisé ne sont disponibles que pour les ménages ayant des
enfants qui vont a 1’école. C’est pourquoi, le modele sur cette variable n’est estimé que pour 1
188 enfants. L'effet de I’age au mariage de la meére sur la probabilité d’étre actuellement scolarisé
et d’accuser un retard scolaire est estimé grace a un modele logit tenant compte des poids
d’enquéte. Ces figures reportent les effets marginaux associés a chaque variable. L'effet de 1’age
au mariage de la meére sur la derniere classe complétée et sur le log des dépenses éducatives du
ménage est estimé a 1’aide des moindres carrés ordinaires tenant compte des poids d’enquéte.
Les variables de contrdle sont les mémes que dans le tableau 2.3 sans 1’dge de la mére car il est
une combinaison linéaire de ’dge au mariage de la mere et de 'année durant laquelle elle s’est
mariée. L’échantillon est restreint aux enfants agés de 6 a 15 ans. *** p<0.01, ** p<0.05, * p<0.1.
Les standard errors sont indiquées entre parenthéses. Source : Calculs de l'auteur en utilisant
les données de I'enquéte Moroccan Households and Youth Survey
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FIGURE 2.3 — Effet du mariage précoce de la mere sur la scolarisation de ses enfants en
fonction de I'année ot elle s’est mariée
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Notes : Cette figure représente 1'effet marginal d’avoir une mere qui a été mariée avant ses 15
ans en fonction de 1'dge de I'enfant sur la probabilité qu’il soit scolarisé (Figure 2.2a), la derniere
classe qu’il a complétée (Figure 2.2b), la probabilité qu’il accuse un retard scolaire (Figure 2.2c)
et le log des dépenses éducatives du ménage par enfant scolarisé (Figure 2.2d). La variable de
retard scolaire ne peut étre mesurée que pour les enfants actuellement scolarisés. C’est pourquoi,
le modele sur cette variable n’est estimé que pour 1 072 enfants. Les dépenses éducatives par
enfant scolarisé ne sont disponibles que pour les ménages ayant des enfants qui vont a I’école.
C’est pourquoi, le modele sur cette variable n’est estimé que pour 1 188 enfants. L'effet de ’age
au mariage de la mere sur la probabilité d’étre actuellement scolarisé et d’accuser un retard
scolaire est estimé grace a un modéle logit tenant compte des poids d’enquéte. Ces figures
reportent les effets marginaux associés a chaque variable. L'effet de I’dge au mariage de la mere
sur la derniere classe complétée et sur le log des dépenses éducatives du ménage est estimé
a l’aide des moindres carrés ordinaires tenant compte des poids d’enquéte. Les variables de
contrdle sont les mémes que dans le tableau 2.3. L'échantillon est restreint aux enfants agés de
6 a 15 ans. ** p<0.01, ** p<0.05, * p<0.1. Les standard errors sont indiquées entre parenthéses.
Source : Calculs de l'auteur en utilisant les données de 1’'enquéte Moroccan Households and Youth

Survey
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2.5 Robustesse

2.5.1 Colinéarité

Nous pourrions étre inquiets que les résultats précédents soient biaisés par
des problemes de colinéarité entre les variables de controle introduites dans
notre modele. Pour tester la robustesse de nos résultats, nous avons conduit une
analyse en composantes principales sur nos variables de controles qui nous a
permis de les regrouper en 5 vecteurs mutuellement indépendants. Le premier
vecteur est principalement et positivement influencé par le niveau d’éducation
des parents, le revenu et les conditions de vie du ménage ainsi que le milieu
de résidence. La deuxiéme composante est principalement et positivement in-
fluencée par 1’age de la mere et le nombre de salles de classes primaire dans la
province. La troisiéme composante est principalement et positivement influen-
cée par l'age de 'enfant et le nombre de ses fréres et sceurs mais négativement
influencée par le nombre de salles de classe de college. La quatrieme composante
reprend principalement la variable indiquant si la mere participe au marché
du travail. Enfin, la cinquiéme composante est négativement influencée par les
garcons et positivement influencé par la variable indiquant si la mere a choisi
son époux ou non. Nous remplagons alors nos variables de contrdle par ces 5
vecteurs dans le tableau 2.6. L’age au mariage de la mére a toujours un effet
négatif sur les dépenses éducatives du ménage. Les enfants dont la mere a
été mariée plus tard sont aussi ceux qui ont le plus faible niveau scolaire. Ces

résultats sont rassurants concernant la robustesse de nos résultats.
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TABLE 2.6 — Age au mariage de la mére et scolarisation des enfants, modeles multivariés
avec contrdles réduits a 5 vecteurs

Enfant actuellement Dernier niveau Retard Dépenses éducatives
scolarisé scolaire atteint ~ scolaire par enfant scolarisé (log)
Logit MCO Logit MCO
(€] (2 3 4)

Age au mariage de la meére 0.008 -0.065%** 0.008 -0.019**

(0.022) (0.014) (0.022) (0.008)
Composante 1 0.478*** 0.292*** -0.321*** 0.443***

(0.055) (0.033) (0.055) (0.020)
Composante 2 -0.067 0.830*** 0.363*** 0.066**

(0.088) (0.045) (0.073) (0.026)
Composante 3 -0.132 0.849*** 0.534*** 0.146***

(0.083) (0.047) (0.080) (0.026)
Composante 4 -0.030 -0.231%** 0.219*** -0.006

(0.075) (0.055) (0.077) (0.031)
Composante 5 -0.152* -0.465%** -0.379%** -0.045

(0.077) (0.060) (0.085) (0.037)
R2 ajusté 0.10 0.39 0.12 0.38
Observations 1,309 1,309 1,072 1,188

Notes : Ce tableau reporte I'effet de 'dge au mariage de la mere sur I'éducation de ses enfants. Les variables
dépendantes sont (1) une variable muette indiquant si ’enfant est actuellement scolarisé ou non, (2) la
derniere classe que I'enfant a complétée, (3) une variable muette indiquant si I’enfant accuse un retard scolaire
et (4) le log des dépenses annuelles d’éducation du ménage par enfant scolarisé. La variable de retard scolaire
ne peut étre mesurée que pour les enfants actuellement scolarisés. C’est pourquoi, le modele sur cette variable
n’est estimé que pour 1 072 enfants. Les dépenses éducatives par enfant scolarisé ne sont disponibles que
pour les ménages ayant des enfants qui vont a I’école. C’est pourquoi, le modele sur cette variable n’est
estimé que pour 1 188 enfants. L'effet de 1’dge au mariage de la mere sur la probabilité d’étre actuellement
scolarisé et d’accuser un retard scolaire est estimé grace a un modele logit tenant compte des poids d’enquéte.
Ce tableau reporte les effets marginaux associés a chaque variable. L'effet de 'dge au mariage de la meére sur
la derniére classe complétée et sur le log des dépenses éducatives du ménage est estimé a I’aide des moindres
carrés ordinaires tenant compte des poids d’enquéte. L'échantillon est restreint aux enfants agés de 6 a 15
ans. *** p<0.01, ** p<0.05, * p<0.1. Les standard errors sont indiquées entre parentheses. Source : Calculs de
I'auteur en utilisant les données de I'enquéte Moroccan Households and Youth Survey
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2.5.2 Age du pere

Dans les analyses précédentes, nous avons montré que les meres qui avaient
été mariées les plus jeunes étaient celles qui investissaient le plus dans "éduca-
tion de leurs enfants. Nous avons aussi observé que l'effet positif du mariage
précoce de la mere était valable pour les plus jeunes générations, c’est-a-dire
pour les méres qui se sont mariées le plus récemment et pour les plus jeunes

enfants.

Ces analyses n’accordaient pas beaucoup d’importance aux caractéristiques
du pere de 'enfant. Nous testons ici la robustesse de nos résultats a 1'intro-
duction de I’dge du pere dans nos variables de controle. En introduisant cette
variable en plus de I’age de la mére, nos modeles tiennent désormais compte
de la différence d’age entre les parents. Or, I'écart d’age entre les parents peut
influencer le pouvoir de décision de la mére au sein du ménage. Quand le pere
est beaucoup plus agé que la mere, elle peut étre davantage soumise a ses déci-

sions.

Le tableau 2.7 montre que méme une fois que 1’adge du pere est intégré aux
variables de contrdle, on continue a observer que les ménages dans lesquels la
mere a été mariée avant ses 15 ans dépensent plus dans 1’éducation des enfants
que les ménages dans lesquels la meére a été mariée plus tard. On trouve aussi
un effet négatif persistant du mariage de la mere avant qu’elle n’ait atteint ses

20 ans sur la probabilité que ses enfants accusent un retard scolaire.

Nous intégrons aussi une variable d’interaction entre I’dge au premier ma-
riage de la mere et ’age du pére pour voir si nous retrouvons un effet positif
du mariage précoce de la mere sur la scolarisation de ses enfants pour les plus
jeunes générations. Effectivement, on trouve que dans les ménages o1 la mere
a été mariée avant 15 ans, les enfants ont plus de chances d’étre scolarisés que
ceux dont la mére a été mariée plus tard quand le pere a moins de 45 ans (Figure
2.4a). Les dépenses d’éducation sont aussi plus élevées dans ce type de mé-

nage (Figure 2.4d). Enfin, les enfants complétent davantage de niveaux scolaires
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quand leur mere a été mariée avant 15 ans que quand leur mere a été mariée plus
tard mais uniquement quand leur pere a moins de 42 ans. C’est résultats sont
rassurants concernant notre analyse d'un changement social en cours au Maroc
qui conduirait les plus jeunes parents a investir davantage dans 1'éducation de
leurs enfants, surtout quand la mere a particulierement été victime des inégalités

de genre.
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TABLE 2.7 — Effets de I’age au mariage de la mere sur la scolarisation de ses enfants,

modéles multivariés tenant compte de I'dge du pére

Enfant actuellement Dernier niveau Retard

Dépenses éducatives

scolarisé scolaire atteint scolaire par enfant scolarisé (log)
Logit MCO Logit MCO
) @ ®) )
Meére mariée avant 15 ans 0.028 0.082 0.005 0.163*
(0.025) (0.139) (0.033) (0.088)
Age du pere 0.000 0.013* -0.003 0.019***
(0.002) (0.008) (0.002) (0.005)
R2 ajusté 0.24 0.63 0.23 0.40
Meére mariée avant 18 ans 0.025 0.042 -0.017 -0.019
(0.019) (0.096) (0.024) (0.066)
Age du pere 0.000 0.013* -0.003 0.020***
(0.002) (0.008) (0.002) (0.005)
R2 ajusté 0.24 0.63 0.23 0.39
Meére mariée avant 20 ans 0.002 0.085 -0.055* 0.122
(0.023) (0.103) (0.028) (0.084)
Age du pere 0.000 0.012 -0.003 0.018***
(0.002) (0.008) (0.002) (0.005)
R2 ajusté 0.24 0.63 0.24 0.40
Observations 1,303 1,303 1,066 1,184

Notes : Les parties 1, 2 et 3 de ce tableau reportent respectivement 1’effet que la mere ait été mariée avant
15, 18 ou 20 ans sur 1’éducation de ses enfants. Les variables dépendantes sont (1) une variable muette
indiquant si I'enfant est actuellement scolarisé ou non, (2) la derniére classe que I'enfant a complétée, (3)
une variable muette indiquant si I’enfant accuse un retard scolaire et (4) le log des dépenses annuelles
d’éducation du ménage par enfant scolarisé. La variable de retard scolaire ne peut étre mesurée que pour
les enfants actuellement scolarisés. C’est pourquoi, le modele sur cette variable n’est estimé que pour 1 066
enfants. Les dépenses éducatives par enfant scolarisé ne sont disponibles que pour les ménages ayant des

enfants qui vont a 1’école. C’est pourquoi, le modele sur cette variable n’est estimé que pour 1 184 enfants.

L'effet de 'dge au mariage de la mere sur la probabilité d’étre actuellement scolarisé et d’accuser un retard
scolaire est estimé grace a un modele logit tenant compte des poids d’enquéte. Ce tableau reporte les effets
marginaux associés a chaque variable. L'effet de ’dge au mariage de la mere sur la derniere classe complétée
et sur le log des dépenses éducatives du ménage est estimé a ’aide des moindres carrés ordinaires tenant
compte des poids d’enquéte. Les variables de controle sont les mémes que dans le tableau 2.3 auxquelles
nous avons ajouté une variable mesurant 1’age du pére de I’enfant. L’échantillon est restreint aux enfants

agés de 6 a 15 ans. *** p<0.01, ** p<0.05, * p<0.1. Les standard errors sont indiquées entre parentheses.

Source : Calculs de I'auteur en utilisant les données de 1’'enquéte Moroccan Households and Youth Survey
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FIGURE 2.4 — Effet du mariage précoce de la mere sur la scolarisation de ses enfants en
fonction de 'age d pere

(a) Enfant actuellement scolarisé (b) Dernier niveau scolaire atteint
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Notes : Cette figure représente 1'effet marginal d’avoir une mere qui a été mariée avant ses 15
ans en fonction de I'dge du pére de 'enfant sur la probabilité qu’il soit scolarisé (Figure 2.2a),
la derniere classe qu’il a complétée (Figure 2.2b), la probabilité qu’il accuse un retard scolaire
(Figure 2.2¢) et le log des dépenses éducatives du ménage par enfant scolarisé (Figure 2.2d). La
variable de retard scolaire ne peut étre mesurée que pour les enfants actuellement scolarisés.
C’est pourquoi, le modele sur cette variable n’est estimé que pour 1 066 enfants. Les dépenses
éducatives par enfant scolarisé ne sont disponibles que pour les ménages ayant des enfants qui
vont a I’école. C’est pourquoi, le modele sur cette variable n’est estimé que pour 1 184 enfants.
L'effet de I'age au mariage de la mere sur la probabilité d’étre actuellement scolarisé et d’accuser
un retard scolaire est estimé grace a un modele logit tenant compte des poids d’enquéte. Ces
figures reportent les effets marginaux associés a chaque variable. L'effet de 'dge au mariage de
la mere sur la derniere classe complétée et sur le log des dépenses éducatives du ménage est
estimé a I'aide des moindres carrés ordinaires tenant compte des poids d’enquéte. Les variables
de controle sont les mémes que dans le tableau 2.3. L'échantillon est restreint aux enfants agés
de 6 a 15 ans. *** p<0.01, ** p<0.05, * p<0.1. Les standard errors sont indiquées entre parentheses.
Source : Calculs de l'auteur en utilisant les données de 1’'enquéte Moroccan Households and Youth
Survey
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2.6 Conclusion

Le mariage précoce est une atteinte aux droits de 'enfant pour plusieurs
raisons. Tout d’abord, il viole le droit selon lequel le mariage ne peut étre conclu
qu’avec le libre et plein consentement des futurs époux ° étant donné qu’un
enfant ne peut donner son plein consentement a une décision pour laquelle il
n’est pas suffisamment mature. Deuxiémement, le mariage précoce est souvent
associé a un moindre acceés a la scolarisation. Enfin, le mariage précoce conduit
bien souvent a des grossesses précoces qui peuvent avoir des conséquences

désastreuses pour la santé de la mere et de son enfant.

Au Maroc, environ 32% des femmes mariées, divorcées ou veuves ont été
mariées avant leurs 18 ans (HCP, 2019). L'objet de notre étude était de voir si
I’age au mariage de la mere avait un effet sur la scolarisation de ses enfants.
D’un cbté les parents pourraient avoir tendance a reproduire pour leurs enfants
les schémas culturels dans lesquels ils ont évolués. D'un autre c6té, les change-
ments culturels de la société marocaine, la loi de 2004 interdisant le mariage des
enfants et les efforts du gouvernement marocain pour améliorer I'accés a 1'ins-
truction de tous les enfants auraient pu sensibiliser les parents sur I'importance
de I'éducation et le manque d’opportunités subi par les femmes qui se marient
relativement jeunes. Il est donc possible que les femmes qui ont été mariées

jeunes souhaitent offrir plus d’opportunités qu’elles n’en ont eu a leurs enfants.

En nous appuyant sur les données MHYS, nous avons alors observé I'effet de
I’age au mariage de la mere sur la probabilité que ses enfants soient scolarisés,
la derniere classe qu’ils ont complétée, la probabilité qu’ils accusent un retard
scolaire et les dépenses éducatives du ménage. Nos résultats indiquent que les
meres mariées jeunes investissent davantage dans 1’éducation de leurs enfants,
surtout de leurs filles. En effet, les dépenses d’éducation du ménage diminuent
avec I’dge au mariage de la mere tandis que la derniere classe complétée par
les filles est plus élevée quand leur mere a été mariée jeune. Quand elle a été

mariée avant 15 ans, ses filles ont aussi plus de chances d’étre scolarisées.

On observe que nos résultats sont valides pour les plus jeunes générations,

15. Déclaration Universelle des Droits de ’'Homme, Article 16.2
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c’est-a-dire pour les meres qui ont été mariées le plus récemment et pour les plus
jeunes enfants. Ils pourraient ainsi étre le reflet d"'un changement social en cours
au Maroc selon lequel les parents souhaiteraient que leur fille puisse gagner en
autonomie grace a un niveau d’éducation plus élevé et potentiellement grace a

un mariage plus tardif.

Pour vérifier si les ménages dans lesquels les meres ont été mariées jeunes ont
effectivement tendance a repousser le mariage de leur fille, il faudrait pouvoir
avoir accés a des informations sur les enfants qui résident en dehors du ménage.
Ce n’est pas le cas avec les données MHYS. 1l serait aussi idéal de connaitre
I'age auquel la mere a atteint sa puberté pour pouvoir utiliser une méthode de
variables instrumentales qui nous permettrait d’oter tous les doutes concernant

de potentiels biais d’endogénéité dans nos résultats.

Aussi, les données MHYS ont été collectées en 2009-2010. Depuis, le Maroc
a continué sa transition vers un acces quasi universel a 1’éducation primaire
et secondaire mais souffre d"un déficit de confiance dans son systeme éducatif
du fait de ses maigres performances aux évaluations internationales des acquis
des éleves. Par ailleurs, le mariage précoce y reste assez fréquent malgré son
interdiction. Les chocs économiques associés a 1'épidémie de Covid-19 qui a
fortement touché le pays pourraient aussi conduire les ménages a accélérer le
mariage de leur fille afin de faire face a ces chocs. En résumé, nos résultats
apportent une perspective optimiste pour I’amélioration de la condition des
filles au Maroc mais mériteraient d’étre actualisés pour vérifier si cette vision

optimiste a été réalisée dans les faits.
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De ce chapitre est extrait un article co-écrit avec Jules Gazeaud (NOVA-
FRICA), actuellement en révision et disponible dans sa version Working Paper
sur le portail HAL de I'UCA

3.1 Introduction

The last decades have witnessed impressive progress in access to education
in developing countries. The share of primary school-aged children out of school
in low- and middle-income countries has considerably declined between 1998
and 2018, from 19 percent to 9 percent. ! As part of the global efforts to raise basic
education, targeted conditional cash transfer (CCT) programs have been proven
particularly effective (see e.g. Fiszbein and Schady, 2009; Baird et al., 2011, 2014;
Garcia and Saavedra, 2017). CCT programs provide regular cash transfers to
poor families contingent on specific behaviors such as school enrollment and
regular attendance. These programs started in the late 1990s in Mexico and
quickly became the public policy of choice to fight poverty and low enrollment
in the developing world. Today, at least 63 countries operate CCT programs,
often at a national scale (Bastagli et al., 2016).

Despite robust evidence of positive effects on enrollment, less is known
about their impacts in terms of learning achievement. This gap in the literature
is problematic because the decision to implement CCT programs is generally
motivated by the ultimate objective of enhancing human capital and breaking
the inter-generational transmission of poverty. Positive effects on enrollment
point to the potential for such longer-term benefits, but recent studies suggest
that “schooling is not learning” (Pritchett, 2013), and that education systems in
developing countries can produce alarmingly low test scores in international
assessments (Kremer et al., 2013; Bold et al., 2017).°2 Although most children in
the developing world are now enrolled in school, less than half are able to read
and understand a simple text at the age of 10 (World Bank, 2019). Documenting
whether enrollment gains from CCT programs translate into sustained learning

1. Source : World Bank’s World Development Indicators.
2. This situation has been characterized as a “learning crisis” by the international community
(World Bank, 2018).

Chapitre 3 106


https://hal.uca.fr/hal-03137463

Investissements familiaux en éducation et genre

benefits therefore seems of crucial importance. However, credibly estimating
such effects is challenging, as successful interventions often expand to the
control group after the evaluation period.

This paper aims to provide new evidence on the effects of CCT programs
on learning in primary school. We study this question in the context of Mo-
rocco where the average performances of students are very low compared to
international standards : the country ranked 73 over 78 countries in the latest
PISA assessment. Morocco’s conditional cash transfer program, known as Tays-
sir, began operating in 2008 and quickly became the flagship education policy
of a government strongly committed to fight school dropout. A randomized
evaluation of the pilot found large gains in school participation (Benhassine
et al., 2015). Following this evaluation, the program was scaled-up and targe-
ted all municipalities with poverty rate above 30% (and all households with
children aged 6-15 within these municipalities). Between 2010 and 2018, up
to 800,000 children in 434 municipalities received regular cash transfers that
were conditional on school enrollment and attendance. Annual transfers were
equivalent to between 6% (in grades 1 and 2) and 10% (in grades 5 and 6) of the
average annual spending per capita. Because transfer allocation has remained
remarkably stable between 2010 and 2018, this program offers an ideal setup
to study the effects of conditional cash transfers on outcomes such as learning

which require cumulative investments.

We exploit the fact that eligibility was determined on the basis of the poverty
rate of each municipality to conduct a fuzzy regression discontinuity analysis.
Municipalities were eligible to receive Tayssir if they had a poverty rate above
30% according to the poverty map of 2004. We find that this 30% cut-off is
highly predictive of Tayssir allocation. We use novel administrative data from the
information system of the Ministry of Education of Morocco to explore the effects
of the program on enrollment, achievement, and learning. This system was
launched in 2013. It provides unique identification for all students in Morocco
and is cited by Abdul-Hamid (2017) as an example of successful education
management information system — although to our knowledge it has never been
used by academics. To conduct this research, Morocco’s Ministry of Education
granted access to anonymized information for all primary school students in

municipalities with poverty rates between 20% and 40% in 2004. Overall, our
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sample contains over 8,700 schools and 900,000 students in each year of the
2013-2018 period.

We first assess program effects on dropout rates and check for possible
differences with Benhassine et al. (2015) estimates on the pilot. This exercise is
important because impacts may differ as programs are taken to scale (Banerjee
et al., 2017). We find that the program reduced dropout in all grades of primary
school : the grade-specific dropout rate decreased by 1.3 percentage points on
average (which corresponds to more than one third of the sample mean). We
find larger effects for girls. These estimates are fully consistent with those of
Benhassine et al. (2015) on the pilot.

We then study the impacts of the program on test scores at the graduation
exam at the end of primary school. We correct for selection issues arising from
differential dropout rates by imputing test scores corresponding to different
degrees of selection into dropout. These estimates provide lower and upper
bounds to the true effect of the program on test scores. The results indicate that
continued exposure to the program during whole primary school did not lead
to significant improvements in test scores and in fact reduced the scores of boys
by between 0.10 and 0.18 SD.

We discuss different mechanisms that could be driving these results and we
test whether the program constrained learning by putting additional pressure
on existing educational resources in beneficiary areas. We identify a sizable and
positive impact of the program on class size which in turn had negative effects
on graduation scores. Class size in beneficiary areas increased by as much as 3.6
students in grade 6, which corresponds to 12% of the average class size in the
sample (30.7 students). We use an IV strategy to examine whether this increase
in class size had negative effects on test scores. More specifically, we instrument
class size by the eligibility cutoff and find that the increase in class size induced
by the program had negative effects on test scores within the sample of boys :
increasing class size by one student led to test scores 0.03 to 0.05 SD lower for

boys in beneficiary municipalities.

More reassuringly, we find that the program increased the probability of
enrollment in secondary school by 4.5 percentage points (equivalent to a 7%
increase relative to the sample mean of 63.8%), with stronger effects for girls (7
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percentage points or 11% relative to the sample mean of 64.4%).

These results contribute to three strands of the literature. First, they provide
novel insights on the longer-term effects of conditional cash transfer programs.
In a recent review, Molina Milldn et al. (2019) document positive effects on
grades completion and school attainment, ® but mixed evidence on learning.
Evaluations in Nicaragua (Barham et al., 2017) and Colombia (Duque et al.,,
2019) find positive impacts on test scores, contrasting with non-significant
effects reported for programs in Mexico (Behrman et al., 2005; Dustan, 2020),
Colombia (Baez and Camacho, 2011), Cambodia (Filmer and Schady, 2014),
Nicaragua (Barham et al., 2018) and Malawi (Baird et al., 2019). * Our paper adds
to this literature by estimating the effects of a flagship program implemented
by the government of Morocco. Unlike most previous studies, which evaluated
relatively limited exposures to cash transfers, in this paper we focus on effects
corresponding to an exposure during whole primary school. We find that the
program did not lead to learning gains in primary school and actually had
negative effects on boys test scores. In addition, we emphasize a new channel
through which the program might have constrained learning : by increasing
class size in municipalities targeted by the program. This channel of impact may
be particularly relevant in settings where transfers are geographically targeted

with no particular measures to absorb the extra influx of students.

Second, this paper contributes to our understanding of the effect of class
size on students performances. Students assigned to smaller classes typically
exhibit higher test scores (Krueger, 1999; De Giorgi et al., 2012) and benefit
from welfare gains in the long-term (Chetty et al., 2011; Fredriksson et al., 2013).
However, results vary across contexts and have been more modest in the case
of rule-induced class size reductions (Urquiola, 2006; Angrist et al., 2019). They
also often depend on peer characteristics (Hoxby, 2000; Dobbelsteen et al., 2002;
Firmino et al., 2018). For example, in Kenya, children randomly assigned to
classes with more high-performing peers achieved higher tests (Duflo et al.,
2011). To the best of our knowledge, we provide the first estimate of the effects

3. For example, Cahyadi et al. (2020) find a positive effect of CCT programs on high school
completion rates in Indonesia — found also in Mexico (Parker and Vogl, 2018), Colombia (Barrera-
Osorio et al., 2019), and Honduras for non-indigenous populations (Molina Millan et al., 2020).

4. Evidence on unconditional transfers points to either null or negative effects on test scores
(Ponce and Bedi, 2010; Akresh et al., 2013; Araujo et al., 2017; Avitabile et al., 2019).
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of variations in class size induced in the context of a CCT program. Our results
suggest that these variations can have a negative effect on children test scores.

Finally, we contribute to the emerging literature on the scale-up of develop-
ment programs by analyzing whether Tayssir intervention in Morocco — whose
pilot has been proven particularly successful to increase enrollment (Benhassine
et al., 2015) — achieves similar effects once implemented at a national scale.
While recent studies suggest that effects could be smaller (Banerjee et al., 2017;
Muralidharan and Niehaus, 2017; Bold et al., 2018; Vivalt, 2020), we find that in
this setting the effects of the program remained very stable despite the ten-fold
increase in the number of beneficiaries and the expansion to numerous new
locations. If anything, this evidence is reassuring regarding the ability of pilot

evaluations to produce insightful estimates of at-scale impacts.

The rest of the paper structures as follows : section 2 presents the background
of our study, section 3 describes the data and the main variables of interest,
section 4 presents the empirical strategy, section 5 shows the results. The last

section concludes.

3.2 Background

3.2.1 Education in Morocco

Public education in Morocco is completely governed by the Ministry of
Education (MENFPESRS or Ministére de I’Education Nationale, de la Formation
Professionnelle, de I’Enseignement Supérieur et de la Recherche Scientifique). Private
education remains low despite a sizable expansion during the past decade (es-
pecially in urban areas). In rural areas, schools are typically organized into
clusters consisting of a central, relatively well-resourced school and several smal-

ler satellites. The latter are often one-room schools with one teacher. According

5. The share of students enrolled in private schools has doubled between 2007 and 2017,
from 8.4% to 16.7% for primary education, and from 4% to 9.3% for lower secondary education
(source : Atlas territorial de 'enseignement privé 2018). In 2018, 61.4% of the students enrolled
in private primary education were living in the most urbanized regions of Casablanca-Settat,
Rabat-Salé-Kénitra and Fes-Meknes (Ministry of Education, 2018).
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to Soumaya et al. (2018), the quality of education in these schools is particularly
low. Primary schools include grades 1 through 6 (generally attended by children
aged 6 to 12) and lower secondary schools include grades 7 through 9 (generally
attended by children aged 13 to 15). Each cycle ends by a final graduation exam.
Our article focuses on the exam at the end of primary school, which covers
Arabic, Islamic education, French and Math. To access secondary education,
students are required to get at least 5/10 at this exam. Half of the grade relies
on continuous assessment, a quarter on a school exam at the end of the first
semester, and the last quarter on a provincial exam at the end of the year. In
2014, 84% of the students who took this exam passed it (Soumaya et al., 2018).

The average performances of Moroccan students are very low compared to
international standards. For example, Morocco ranked 73 over 78 countries in
the latest PISA assessment. According to Soumaya et al. (2018), there are several
factors that explain the low performances of Morocco in terms of learning. First,
teachers often lack formal education and pedagogical skills : 40% of fourth-
grade teachers have no formal post-secondary education (international average :
3%),° and 66% have not participated in any training during the past two years
(international average : 16%) (CSEFRS, 2019). Second, learning is still largely
based on memory even if a new curriculum prioritizing skills-based learning
was adopted in 2002. Third, instruction is provided in unified modern Arabic
whereas the mother tongue of most students is Darija (Moroccan Arabic) or
Amazigh (Moroccan Berber).” Finally, enrollment in early childhood education
remains relatively low. During school year 2015-2016, only 43% of children aged
4 to 5 were enrolled in early childhood education, of which 39.5% were enrolled

in religious schools. ®

6. Until 2007, only a higher secondary school level was required to be a teacher. Since 2007,
at least three years of post-secondary education in a Regional Center for Education and Training
Professions are required.

7. People typically communicate using Darija (90.9%) or Amazigh (26.8%) but not Modern
Arabic (Ministry of Education, 2018). By 2030, Amazigh should become an instruction language
(Soumaya et al., 2018).

8. Source : Ministry of Education, 2015-2016 statistical yearbook.
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3.2.2 The Tayssir conditional cash transfer program

Tayssir began operating in 2008 and quickly became the flagship education
program of a government strongly committed to fight school dropout. Tayssir
provides bi-monthly cash transfers to the parents of children aged 6-15 conditio-
nal on school enrollment and regular attendance. The monthly transfer per child
is increasing with grade : from US$8 in grades 1 and 2, to US$10 in grades 3 and
4,to US$13 in grades 5 and 6, and to US$18 in grades 7 to 9. Transfers are per-
ceived for all school months (10 months) in which an eligible child attend school
regularly (i.e. at most 4 absences in primary school, and 6 absences in lower
secondary school). Annual transfers for children complying with this condition
correspond to between 6% (in grades 1 and 2) and 13% (in grades 7 to 9) of the
average annual spending per capita in rural areas. !’ Transfers are restricted to
a maximum of three children per household. Parents can withdraw the cash
transfers at the local post office, or, in remote areas, upon the visit of mobile
cashiers. During school years 2015/16 and 2016/17, the program was plagued
by liquidity issues, causing important delays in payments (L'Economiste, 2017).

Started as a pilot in 2008, Tayssir was then rolled-out to 434 poor, rural muni-
cipalities in 2010. By the end of 2010, it had already expanded to cover 609,000
children. Municipalities were eligible to receive Tayssir if they had a poverty rate
above 30 percent according to the poverty map of Morocco’s Haut Commissariat
au Plan.!! The treatment status of Morocco’s 1,687 municipalities is shown in
Figure 3.1. Initially all primary school children within treated municipalities
were eligible for the transfers. In subsequent years, in order to follow the va-
rious cohorts of beneficiaries, the program was gradually expanded to lower
secondary school (i.e. grades 7 to 9), ultimately reaching around 800,000 children
annually. Most recently, during the 2018/19 school year, an important reform

enacted a fourfold increase in budget and the expansion to beneficiaries in new

9. We use the 2008 exchange rate of 7.75 Moroccan dirhams for one US dollar (but this rate
has remained relatively stable over time).

10. Authors’ calculations using data from the Enquéte Nationale sur la Consommation et les
Dépenses des Ménages 2013/14. Because the program was targeted towards the poorest municipa-
lities, these estimates should be interpreted as lower bounds.

11. Eligible municipalities were also supposed to have school dropout rates above 8 percent,
but in practice this condition was never enforced (according to our discussions with program
officials).
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FIGURE 3.1 — Municipalities receiving Tayssir

Gibraltar
[ J

-Zz@

T
Sl Pl

a b ,‘ &
Casablanca @™ f'MfgI:n e% ’
3

80 Ihariaks
{%z :
N ;’w

A
\_.
£
33

#

f'd Tayssir
R B Treated
() Untreated

® (Capitals

® Main Moroccan cities

0 250 500 km
I

Notes : This map depicts the treatment status of the different municipalities. Plain white
lines correspond to provinces” administrative boarders. Dotted white lines correspond
to municipalities” administrative boarders.

Source : Authors’ elaboration using treatment data from the Haut-Commissariat au Plan.
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municipalities using proxy means testing (Médias24, 2018). The present paper
focuses on the period prior to this reform.

Benhassine et al. (2015) evaluate the impacts of Tayssir pilot with a special
focus on the importance of conditions and recipient gender. The authors compare
households assigned to four variants of Tayssir and to a control group : (i)
“labeled” cash transfers (LCT) to mothers, (ii) “labeled” cash transfers to fathers,
(iii) conditional cash transfers to mothers, and (iv) conditional cash transfers to
fathers. “Labeled” cash transfers were not conditional on school attendance but
explicitly labeled as assistance for education costs. !> Outcomes were measured
two years after the start of the program. The authors find large and similar
impacts on school participation under all versions of the program. The dropout
rate decreased by 62 percent over the 2-year period for children in households
receiving CCT to fathers. The reduction in dropout was somewhat larger for
girls (8.3 p.p. from a base of 12 percent) than for boys (4.8 p.p. from a base of 8.3
percent). Interestingly, the authors document that the program increased parents’
beliefs about the returns to education, suggesting that the decrease in dropout
may operate through an information effect whereby transfers are interpreted
by parents as a signal of the value of education. The authors also administered
an ASER arithmetic test to a random subset of children at endline (i.e. after two
years of transfers). '* They find small, non-significant effects on standardized
test scores (0.04 SD for CCT to fathers), and no evidence of heterogeneous effects
by gender. Because the test was administered at home, these estimates do not
suffer from selection issues due to differential dropout rates across experimental
groups. However, measuring effects within the first two years of the program
may be insufficient to capture effects on outcomes such as learning which
typically require cumulative investments over an extended period. The main
objective of this paper is to analyze whether program effects on learning emerge
for children exposed to six years of cash transfers (i.e. during all their primary
education). In addition, we assess whether positive effects on enrollment persist
at scale.

12. In what follows, we discuss only the effects of CCT to fathers but results are very similar
for LCTs and CCT to mothers. The version that was ultimately rolled-out consists in a CCT
given to one of the parents.

13. ASER is a mathematics test measuring the ability of children to perform basic arithmetic
such as recognizing a one-digit or two-digit number, performing a subtraction, and performing
a division.
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3.3 Data

This study collates data from three primary sources. First, we rely on the
poverty rate in the 2004 poverty map built by the Morocco’s Haut-Commissariat
au Plan (this rate was used to determine eligibility to the program). Second,
we rely on Aiddata geoquery tool to compile pre-program data on nighttime
lights, population density, land occupation, and distances. These data are used
to conduct balance checks. Third, we use data from MASSAR, the information
system of Morocco’s Ministry of Education, to construct the outcomes of interest.
The rest of this section gives more details on MASSAR and on the outcomes of

interest.

3.3.1 The MASSAR database

MASSAR was officially launched in 2013 with the aim of providing unique
identification for all students in Morocco. It is cited by Abdul-Hamid (2017)
as an example of successful education management information system. In
MASSAR, teachers and school directors enter information on students (age,
gender, performances) using a dedicated website or mobile application. Every
student receives a unique ID number for the entire duration of her education
which allows to track them throughout their schooling experience even if they
migrate or move to a different school. MASSAR also includes information at the
school level, such as the municipality of the school, the number of classes per

level, the number of teachers per class, and the number of rooms.

To conduct this research, Morocco’s Ministry of Education granted access
to a subset of MASSAR. In particular, we obtained anonymized information
for all primary school students in municipalities with poverty rates in the
range [20%, 40%] in 2004. 141D numbers were used to follow students even if
they had migrated or moved to schools outside the 20-40% interval within the

14. We took into account both practical and methodological considerations. On the practical
side, it would have been particularly challenging for our partners at the Ministry of Education to
extract data for more students. On the methodological side, given our regression discontinuity
design, it seemed preferable to sample within a relatively narrow range around the targeting
cut-off in order to maximize statistical power (Cattaneo et al., 2019b).
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2013-2018 period (this is crucial to avoid considering as dropouts the students
who moved to schools outside the sample). Map C1 shows that the set of
municipalities with poverty rates inside the 20-40% interval is relatively well
scattered across Morocco. The only provinces with no sampled municipalities

are those in Western Sahara and in the greater Casablanca-Rabat area.

According to Abdul-Hamid (2017) and to our own discussions with Moroc-
can officials, MASSAR covers the universe of students. Table 3.1 further shows
that the number of students and schools in our sample has remained remarkably
stable over time. This is consistent with the fact that MASSAR was immedia-
tely operational at scale. Overall, our sample contains about 8,700 schools and
900,000 students each year. Looking at test scores at the graduation exam, we
see many missing values in the first two years of MASSAR (40.1% in 2013 /14;
31.1% in 2014/15). More reassuringly, the share of missing test scores in the
following years was much lower : one percent in both 2015/16 and 2016/17.
There are several reasons why scores are missing, including absence on the day
of the exam, or teachers/directors not entering information in MASSAR. > To
limit the issue of missing scores, we restrict the sample to years 2015/16 and
2016/17.

3.3.2 Outcome variables

Using data from MASSAR, we construct outcome variables related to three
main domains : dropout, learning, and attainment. This subsection describes
in details the construction of these variables. Table C1 and Maps C2a to C2d

provide descriptive statistics.

Dropout We consider a student as a dropout in schooling year ¢ if he or she
was enrolled in year -1 but not in year t. This means that a student who stopped

attending school during a given year counts as a dropout only if he or she is

15. The higher prevalence of missing scores in 2013/14 and 2014/15 may reflect potential
issues in the first years of MASSAR, including teachers and school directors struggling to get
acquainted with the new system, or initial protests from students and teachers (Médias24, 2014).
Qualitative research by Ennaji (2018) highlights that many students protested against MASSAR
because they believed it would change the grading system and might therefore increase school
failure.
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TABLE 3.1 — Coverage of MASSAR

@) @ ®) ) ©) (6) @)

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 ALL

Number of schools

2013/14 8,482 8,456 8,303 8,248 8,111 8,040 8,742

2014/15 8,476 8,464 8,445 8,285 8,234 8,159 8,765

2015/16 8,449 8,492 8,460 8,445 8,276 8,261 8,654

2016/17 8,479 8,508 8,534 8,492 8,462 8,374 8,721
Number of children

2013/14 159,980 148,544 152,138 149,999 144,752 139,617 895,030

2014/15 157,756 150,538 150,134 146,220 145,950 152,451 903,049

2015/16 162,794 150,647 151,999 146,252 143,268 156,686 911,646

2016/17 170,431 155,083 152,359 147,736 143,009 154,135 922,753
Share of missing test scores

(excluding dropouts)

2013/14 . . . . . 401

2014/15 . . . . . 311

2015/16 . . . . . .010

2016/17 . . . . . .010

Notes : Authors’ elaboration using data from MASSAR. Sample restricted to primary education in municipalities with poverty
rates between 20% and 40%.

not re-enrolled in the following year. Table C1 reports the dropout rates by
schooling year and grade. Considering all years and grades, we estimate an
average annual dropout rate of 3.3%. '® The dropout rate has remained very
stable over the period, consistent with the fact that Morocco did not experience
major shocks during any of these years. Looking at grade-specific dropout
rates, we see that higher grades are associated with more dropout, and that this
relationship holds for all years. Taken together, these patterns provide some
reassurance about the consistency of MASSAR over time. If anything, data from
2014/15 produce larger dropout rates, especially in the first grades. Because
dropouts in 2014/15 are derived using enrollment data from 2013 /14 (the first
year of service of MASSAR), this could be a symptom of an imperfect roll-out of
MASSAR. As mentioned in Section 3.3.1, in order to limit data quality concerns,
we do not use data from 2014 /15 to investigate the effects of Tayssir. Analysis
are restricted to the years 2015/16 and 2016/17, for which data produce patterns
of dropout rates that are hardly distinguishable. Overall, we are confident that

this data capture an accurate account of the reality.

16. This corresponds to the annual dropout rate in primary school. In order to approximate
the overall dropout rate in primary school, one should multiply this rate by the average number
of years spent in primary school before graduation (a quantity that depends on the prevalence
of grade repetition and grade skipping).
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Learning We measure learning using the score obtained at a high-stake exam
(called Certificat d’études primaires) administered to all children in grade 6. This
exam assesses student knowledge in four areas : Arabic, Islamic education,
French, and Mathematics. We focus on the part of the exam administered at
the end of the year because it is the only part that is common at the provincial
level and therefore allows for comparisons between students from different
schools and municipalities. ! In each province, questions to assess students’
learning are determined by a local committee composed of school inspectors and
teachers designated by the regional authorities. Tests are graded anonymously
and centrally by provincial teachers. We define our outcome as the average
test score standardized relative to the control group within each province. In
theory, students should get an overall score of at least 5 (over 10) to access
secondary school. To explore the extent to which this rule is enforced in practice,
we relate the overall score to enrollment in secondary school the following
year (Figures 3.2a to3.2c). While the figures indicate a clear discontinuity in
access to secondary schools for scores just above or below 5, it appears that a
non-negligible share of students with scores below 5 access secondary school. In
addition, despite scores above 5, some students (girls in particular) do not access
secondary school — a likely consequence of the high dropout rates observed in
grade 6 for girls (Table C2).

Educational attainment We measure educational attainment using two dum-
mies indicating (i) graduation from primary school, and (ii) enrollment in se-
condary school. MASSAR includes no explicit data on graduation, however, as
shown in Figure 3.2, the score obtained at the exam in grade 6 provides a relati-
vely good proxy. We define graduation in a theoretical sense, that is students
with test scores above 5. Enrollment in secondary school is derived from the
changes in MASSAR over time, by observing whether students in grade 6 are

enrolled in secondary school the following year.

17. Note, however, that the bulk of the exam (i.e. three quarters) is composed of the grades
obtained during the school year through continuous assessment. This part of the exam is poorly
suited to estimate the effect of Tayssir because of the absence of standardization. Different
teachers are likely to use different tests (and to grade differently). Moreover, there is no variation
in treatment condition within the group of students assigned to a teacher.
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FIGURE 3.2 — Selectivity of grade 6 examination

(a) All children (b) Boys (c) Girls
— S ——— - - /
>% >® >
© © ©
e e e
Se 5@ 5@
O o o
L. 3. 3.
£ E=2 E=2
N EM Y
c [=E =S
wi i i}
o o o
4 45 5 55 6 4 45 5 55 6 4 45 5 55 6
Test score Test score Test score

Notes : Each figure represents the probability of enrolling in secondary school in year t+1
depending on the score obtained at grade 6 final exam in year f. Authors’ elaboration using data
from MASSAR. Sample restricted to primary education in municipalities with poverty rates
between 20% and 40%.

3.4 Empirical strategy

As mentioned in Section 3.2.2, only children in municipalities with poverty
rates above 30 percent in 2004 were eligible to Tayssir. We use a regression discon-
tinuity (RD) design to compare students in municipalities above and below this
eligibility threshold. A key assumption is that students in municipalities that
just qualify for Tayssir (i.e. municipalities whose poverty rate is just above 30%)
are sufficiently similar to those in municipalities that just miss out Tayssir (i.e.
municipalities whose poverty rate is just below 30%). We test for the presence
of discontinuities around the 30% poverty rate threshold using predetermined
variables that are measured at the municipality level. ' Coefficients are small
and non-significant at conventional levels, providing some reassurance on the

validity of our design (Table C3).

Figure 3.3a illustrates the discontinuity in treatment allocation in the neigh-
borhood of the cut-off using treatment data and poverty rates at the municipality
level. The 30 percent cut-off is highly predictive of Tayssir allocation, although
the discontinuity is not perfect : some municipalities with scores below the cut-
off receive Tayssir and some municipalities with scores above the cut-off do not
receive Tayssir. This means that our RD design is fuzzy. Map C3 distinguishes

‘complying” municipalities from the ‘never takers’ (i.e. eligible municipalities not

18. We lack pre-program data at the student level because MASSAR was only launched in
2013.
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receiving Tayssir) and the ‘always takers’ (i.e. non-eligible municipalities receiving
Tayssir). Compliance is somewhat lower in the North of the country (in the Rif
region) where the share of always takers is particularly high.

We use the following simple linear model to estimate treatment effects :
Yy = Ao + A Tayssir; + Ay Z; 4+ AzTayssir; X Z; + ej (3.1)

where Yj; is the outcome of children i in school year ¢, Tayssir; is an indicator
variable for whether student i is in a treated municipality, Z; is the continuous
poverty rate of the student’s municipality, and ¢;; is the error term. Because the
cut-off is fuzzy, we instrument Tayssir; with Above;, that is an indicator for being
above the eligibility cut-off of 30%. The parameter of interest, A1, corresponds to
the local average treatment effect (LATE) of Tayssir. It can be interpreted as the

causal effect of receiving Tayssir in complying municipalities near the cut-off. 1

Our baseline strategy for estimating equation (3.1) makes use of the full
sample of students in primary school described in Section 3.3.1. We do not rely
on Imbens and Kalyanaraman (2012)’s or Calonico et al. (2014)’s data-driven
bandwidth selection methods because our sample is already restricted to stu-
dents in municipalities close to the cut-off, and because such methods have poor
behaviors when the underlying bias is close to zero (Cattaneo et al., 2019a). 2
In line with Cattaneo and Vazquez-Bare (2016) and Gelman and Imbens (2019),
we chose a simple linear model because higher order polynomials can lead
to erratic behavior of the estimator at the cut-off. Finally, following Cattaneo
et al. (2019a), we weight observations using a triangular kernel function, and
account for within-cluster data dependence by clustering standard errors at
the municipality year level using the nearest-neighbor estimator. We show that

results are largely robust to (i) weighting observations using a uniform kernel

19. To the best of our knowledge, there were no other programs or government interventions
in which eligibility was determined using the municipal poverty rate. Eligibility to RAMed -
Morocco’s nationwide medical assistance program — has been targeted at the household level
through proxy means testing (Cottin, 2019). Other demand side education programs do not
depend on the municipal poverty rate. In particular, the initiative Un million de cartables — which
provides school bags and other school supplies — is universal. Boarding schools and school
feeding programs depend on students’ characteristics (remoteness, number of siblings, academic
performances, etc.).

20. As mentioned in Section 3.3.1, our sample is restricted to students in municipalities with
poverty rates in the range [20%, 40%].
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function, (ii) adding municipality controls accounting for baseline characteristics
(nighttime lights, population density, share of cropland, distance to road, land
occupation, and travel time to the closest city), (iii) using a quadratic polynomial
approximation, (iv) narrowing the bandwidth to 7.5 p.p. on either side of the
cut-off, and (v) narrowing the bandwidth to 5 p.p. on either side of the cut-off
(see Tables C4,C5, C6 and C7).

A key assumption for RD designs to provide unbiased causal estimates
is that of no sorting around the eligibility threshold. In our setting, precise
manipulation around the threshold is unlikely because poverty rates were
determined prior to Tayssir implementation (and prior to the announce of the
elegibility threshold). To confirm this, we check the density of municipalities
across poverty rates (Figure 3.3b) and test for the presence of a discontinuity at
the cut-off using McCrary (2008)’s test (Figure 3.3c). Overall, we see no jump
in the density at the cut-off and McCrary test does not reject the null of no
discontinuity (p-value=0.33).

FIGURE 3.3 - First stage and distribution of the running variable
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—

05
.04

1

.6 8
Density
.03 .04
Density
02 .03

.02

J

| | Il : N

30 20 410 0 10 20 30 40 50 30 20 <10 0 10 20 30 40 50 30 20 <10 0 10 20 30 40 50
Distance from cutoff Distance from cutoff Distance from cutoff

4

Treatment probability
.01

2
.01

0

Notes : Figure 3.3a shows a linear prediction of Tayssir receipt on municipality poverty scores,
run separately on each side of the normalized eligibility cut-off. Municipalities are sorted into
bins of width of 2 percentage points. Figure 3.3b displays the density of the running variable
across municipalities. Figure 3.3c features a graphical representation of the McCrary (2008)
test of no discontinuity in the running variable at the cut-off (p-value=0.33). The vertical lines
indicate the normalized eligibility cut-off.

Source : Authors’ calculation using poverty data from Morocco’s Haut-Commissariat au Plan and
treatment data from MASSAR.
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3.5 Results

We start by presenting program effects on school dropout. Then, we present
program effects on test scores, discussing potential issues arising from diffe-
rential dropout rates and our proposed solution. Finally, we report effects on
educational attainment. We are interested in the effect of receiving Tayssir and
therefore focus the discussion on LATE estimates (A1 in Eq. 3.1). However,
following Cattaneo et al. (2019a), we also report graphical presentations of

reduced-form estimates to provide more transparency on our RD design.

3.5.1 Impacts on school dropout

Table 3.2 shows the results from fuzzy RD regressions. Columns 1 to 6 report
the results for each grade. Column 7 displays the results for all grades. Panel A
shows estimates for all children, while panels B and C show estimates for boys

and girls respectively. Figures 3.4a-3.4c show reduced-form estimates.

The estimates reveal that the program led to a significant reduction in dro-
pout rates. Point estimates imply that the average grade-specific dropout rate in
primary school decreased by 1.3 p.p. (a 41% reduction relative to the average
dropout rate in the sample). As expected, we see a positive correlation between
school drop out and the poverty rate on each side of the eligibility cut-off (Figure
3.4a). Looking at effects by grade, we find small and non-significant effects in
grade 1, but negative and statistically significant effects in higher grades. Higher
grades are consistently associated with larger absolute reductions in dropout
rates : from 0.6 p.p. in grade 2, to roughly 1 p.p. in grades 3 and 4, to 1.8 p.p. in
grade 5, and to 3.1 p.p. in grade 6. Regressions by gender outline that negative
effects on dropout are stronger for girls. Girls benefiting from Tayssir are on
average 1.8 p.p. less likely to drop out from schools (a 50% reduction compared
to the sample mean). Boys benefiting from Tayssir are on average 1 p.p (or 36%)
less likely to drop out from schools. The largest absolute reductions are found
for boys and girls in the highest grades.

These results appear very consistent with those of Benhassine et al. (2015) on
Tayssir pilot. Two years after the start of the program, they found a 62% reduction
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TABLE 3.2 — Fuzzy RD analysis of dropout effects around Tayssir eligibity threshold

Dep Var : Drop-out

1) (2) 3) 4) ) (6) )
Grade1l Grade2 Grade3 Grade4 Gradeb5 Grade6 All Grades

Panel A. All students

LATE 0.000  -0.006*** -0.010*** -0.011*** -0.018** -0.031*  -0.013***
(0.002)  (0.002)  (0.003)  (0.004)  (0.005)  (0.017) (0.004)
Mean drop-out 0.005 0.011 0.013 0.022 0.040 0.101 0.032
Observations 333,225 305,730 304,358 293,988 286,277 310,821 1,834,399
Panel B. Boys
LATE 0.001  -0.006** -0.008** -0.011*** -0.017*** -0.014  -0.010***
(0.002)  (0.003)  (0.003)  (0.004)  (0.005)  (0.015) (0.004)
Mean drop-out 0.006 0.011 0.013 0.021 0.036 0.084 0.028
Observations 174,878 160,229 160,590 155,123 151,247 164,642 966,709
Panel C. Girls
LATE -0.001  -0.007** -0.011** -0.011** -0.020** -0.049**  -0.018***
(0.002)  (0.003)  (0.004)  (0.005)  (0.007)  (0.021) (0.004)
Mean drop-out 0.005 0.011 0.014 0.024 0.043 0.120 0.036
Observations 158,347 145,501 143,768 138,865 135,030 146,179 867,690

Notes : This table reports local average treatment effects of Tayssir cash transfers (Eq. 3.1 in the text).
The dependent variable is a dummy equals one if a student dropout from school. Columns 1 to 6 report
results for grade 1 to 6 respectively. Column 7 reports results for all grades. The unit of observation is a
student-year for the schooling years 2015/16 and 2016/17. Sample restricted to students in primary schools
in municipalities with 2004 poverty rates in the range [20%, 40%]. Observations are weighted using a
triangular kernel function. Robust standard errors in parenthesis are clustered at the municipality year level.
##* p<0.01, ** p<0.05, * p<0.1.

Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.

in dropout rate (equivalent to an annual reduction of about 31%). ?! We should
be cautious in comparing their results with those presented in this paper because
of the different empirical strategies. Benhassine et al. (2015) use a randomized
controlled trial while in this paper we rely on a regression discontinuity design.
This means that estimates in Benhassine et al. (2015) correspond to average
treatment effects whereas our estimates correspond to local average treatment
effects (i.e. effects that apply for children in municipalities near the eligibility
cut-off but not necessarily in municipalities further away). That said, the 41%
reduction we estimate is of a similar sign and magnitude, and the heterogeneous
patterns with respect to gender are fully consistent across studies. These similar
results are remarkable given the expansion of the program to numerous new

locations and the ten-fold increase in the number of beneficiaries. If anything,

21. Some children may have dropped out of school temporarily so 31% should be interpreted
as a lower bound.
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they provide some reassurance regarding the ability of pilot evaluations to

produce insightful estimates of at-scale impacts.

FIGURE 3.4 — Reduced form effect on school dropout
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Notes : Figures show a linear prediction plot of dropout rate on municipality poverty rate,
run separately on each side of the normalized eligibility cut-off. The unit of observation is a
student year for the schooling years 2015/16 and 2016/17. Sample restricted to students in
primary school in municipalities with 2004 poverty rates in the range [20%, 40%]. Observations
are sorted into bins of width of one percentage point and weighted using a triangular kernel
function. The vertical lines indicate the normalized eligibility cut-off.

Source : Authors’ calculation using poverty rate from Morocco’s Haut-Commissariat au Plan and
dropout data from MASSAR.

3.5.2 Impacts on test scores

The selection problem. Because the scores of children who drop out from
school before the exam are not observed, the reduction in dropout rate docu-
mented in the previous section is likely to induce selection issues for estimates
of program effects on exam scores. If dropouts are negatively selected, estimates
would be biased downward (more children with low test scores would take the
exam in beneficiary municipalities). In Table 3.3, we compare the characteristics
of children who drop out with those of children who do not drop out. Columns
1 and 2 present the mean and standard deviation (in parentheses) of dropouts
and non-dropouts. Column 3 reports the standardized difference between the
two groups for the whole sample, while columns 5 to 10 show the differences
for each grade. The two groups are very different and negatively selected. Chil-
dren who drop out from schools have, on average, a lower GPA than children
who stay in school (standardized differences of -0.42 and -0.87 in t-1 and -2
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respectively), 2

especially in grades where the effect of Tayssir on dropout is the
largest. Dropouts are also older and more likely to have repeated grades. For
example, 54.5% of the students who drop out in  repeated a grade in ¢-1 against
only 14% for students who do not drop out. This negative selection into dropout
entails that an analysis of the effects of Tayssir on exam scores using the sample

of test-takers is likely to introduce a downward bias in the estimates.

TABLE 3.3 — Descriptive statistics : selective dropout

All grades Std. diff. by grade

M @ ©) @) ©) (6) @) ®) ) (10)
Drop-out=1 Drop-out=0 Std.diff Observations Gradel Grade2 Grade3 Grade4 Grade5 Grade6

Age 11.833 8.605 1.081 1,849,552 0295 0664 0739 1272 0881  0.651
(2.948) (3.022)

Boy 0.474 0.529 20111 1,849,553 0021  -0012 -0003 -0068 -0.088  -0.198
(0.499) (0.499)

GPA (t—1) 5.128 5.835 0417 1783261  -0.129  -0.140 -0.157 -0.384  -0.749  -0.624
(2.074) (1.205)

GPA (t—2) 4529 5.730 0869 1547325 0797 -0522 -0678 -0.845 -0.906  -0.962
(1.553) (1.187)

Repeat grade (t—1) 0.545 0.141 0.938 1,833,840 0299 0453 0751 0921 095  1.137
(0.498) (0.348)

Repeat grade (t—2) 0.273 0.127 0.373 1,536,446 0427 0156 0462 0481 0449 0444
(0.446) (0.333)

Notes : The unit of observation is a student-year for the schooling years 2015/16 and 2016/17. Sample restricted to students in primary schools
in municipalities with 2004 poverty rates in the range [20%, 40%]. Standard deviations are in parenthesis.
Source : Authors’ calculation using data from MASSAR.

To correct for this bias, we impute exam scores corresponding to different
degrees of selection into dropout, which in turn can be used to provide lower
and upper bounds to the true effect of Tayssir on exam scores. > Because the
overall pattern of selection documented in Table 3.3 is negative, we conjecture
that children who drop out from school would have obtained scores on the
lower end of the distribution (that is anywhere below the median score), and
estimate the effect of Tayssir on exam scores considering two extreme scenarios.

First, we assume that dropouts would have obtained a score of zero. Second, we

22. Estimates in ¢-2 are somewhat cleaner than in ¢-1 because most students drop out from
school during t-1 (as opposed to between the end of -1 and the beginning ¢) and as a result
have no GPA. Among those that drop out in ¢, only 14% have a GPA in -1 against 98% in ¢-2.

23. Due to data availability, we do not observe students in grade 6 during their whole primary
education and therefore do not know for each cohort the exact number of students who drop out
prior to grade 6. We proxy this quantity by relying on cross-sectional dropouts, that is the total
number of dropouts observed in a given year in grade 1 to 6. Because grade-specific dropout
rates have been very stable over time (see Table C1), we are confident that this quantity provides
a good proxy of the number of students who dropped out prior to grade 6.
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assume that dropouts would have obtained the median score. >* Since dropouts
are negatively selected, their (unobserved) exam scores should stand somewhere
between these two values, and, as a consequence, estimates using these imputed
values should provide lower and upper bounds to the true effect of Tayssir
on exam scores. 2> More specifically, because Tayssir decreased the number of
dropouts, and because dropouts are negatively selected, imputing the median
score bounds the effect of the program from below while imputing the score
of zero bounds the effect of the program from above. In addition, to provide
more transparency on our method, and to illustrate the effects associated with
more intermediate patterns of selection, we estimate effects imputing scores
corresponding to the 10th and 25th percentiles of the score distribution.

Results. The results on test scores with and without corrections for selective
dropout are shown in Table 3.4. We focus here on the score obtained at the
graduation exam administered to all students at the end of grade 6. This exam is
managed at the provincial level and therefore allows to compare children from
different schools and different municipalities (see Section 3.3.2 for more details).

Estimates with no correction for differential dropout rates suggest that re-
ceiving cash transfers is associated with a decrease in exam scores of 0.16 SD
(column 1, panel A). 26 However, because of the downward bias documented
above, it is not clear whether this estimate is due to a selection bias or to a
genuine effect of cash transfers. Looking at impacts by gender, we find that
negative effects are concentrated within the sample of boys (column 1, panels B
and C). This result is interesting because boys are less affected by the reduction
in dropout rate induced by Tayssir (see Section 3.5.1) and should therefore be
less affected by the selection bias highlighted above. ?” If anything, this suggests

24. Given that girls tend to have higher scores (Table C2), we compute median scores separa-
tely for boys and girls.

25. Although we believe that positive selection is unlikely, note that our results are qua-
litatively unchanged (and in fact reinforced) for scores imputed from the higher end of the
distribution.

26. The reduced-form estimate is shown in Figure C4a.

27. In Table C8, we show that the patterns of negative selection into dropout are consistent
across gender. Standardized differences between dropouts and non-dropouts are similar for
boys and girls (column 3). In particular, children who eventually drop out have lower GPA and
are more likely to have repeated a grade prior to dropout.
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TABLE 3.4 — Effect of Tayssir on test scores

Dep. Var. standardized graduation score

) ) ®) 4) ©)
diff. drop-out : No correction Correction
imputed score : 0 p10 p25 p50
Panel A. All children
LATE -0.163** -0.025 -0.059 -0.106 -0.141*
(0.078) (0.073) (0.069) (0.066) (0.064)
Mean -0.000 -0.353 -0.235 -0.097 0.016
Observations 279,880 335,419 335,419 335,419 335,419
Panel B. Boys
LATE -0.210*** -0.100 -0.132* -0.155** -0.180***
(0.079) (0.073) (0.070) (0.068) (0.067)
Mean -0.069 -0.368 -0.247 -0.155 -0.062
Observations 151,024 176,734 176,734 176,734 176,734
Panel C. Girls
LATE -0.097 0.066 0.027 -0.039 -0.086
(0.085) (0.079) (0.075) (0.070) (0.070)
Mean 0.080 -0.335 -0.223 -0.032 0.102
Observations 128,856 158,685 158,685 158,685 158,685

Notes : This table reports local average treatment effects of Tayssir cash transfers (Eq. 3.1 in the text).
Sample restricted to grade 6 students. The dependent variable is the standardized graduation score
obtained at the end of grade 6. Column 1 : results with no correction for differential dropout rates.
Columns 2 to 5 : results imputing scores corresponding to different degrees of selection into dropout
(column 2 : upper bound of the true effect; column 5 : lower bound of the true effect). See notes to

Table 3.2 for other details. *** p<0.01, ** p<0.05, * p<0.1.
Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.

that negative estimates in column 1 are not entirely driven by selection issues

and must in part reflect a genuine negative effect of cash transfers.

Estimates using the imputation method described above are presented in
columns 2 to 5 of Table 3.4. Among the full sample of children, we estimate an
effect somewhere between -0.03 SD and -0.14 SD (only significant at the lower
end of the interval). ® The results also suggest interesting gender dynamics. For
boys, we estimate negative effects between 0.10 SD and 0.18 SD (panel B). These
effects are generally significant at conventional levels, except for the most severe
correction which imputes the score of zero to all dropouts. For girls, we estimate
bounds that are well distributed around zero : we find a lower bound of -0.09 SD,

28. Reduced-form estimates are presented in Figures C4b and C4c.
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an upper bound of 0.07 SD, and coefficients that are never statistically different
from zero (panel C). Overall, the estimates in Table 3.4 suggest that Tayssir
cash transfers did not lead to learning gains in primary school and actually had
negative effects on the test scores of boys. The next paragraphs discuss why

these disappointing effects may have emerged.

Discussion. Few studies of conditional cash transfers have measured effects on
learning, but when they did, they typically found effects that are not statistically
different from zero (Behrman et al., 2005; Baez and Camacho, 2011; Filmer and
Schady, 2014; Barham et al., 2018; Baird et al., 2019; Dustan, 2020). 29 However,
given the methodological challenges to analyze cumulative processes such as
learning outcomes, it is not obvious whether these non-significant estimates
should be interpreted as a lack of effect of CCT programs. In these studies, the
estimates correspond to the effects of relatively limited exposure to transfers
since the programs were rapidly expanded to the control group or were dis-
continued after the evaluation period (for example, the differential exposure
in Mexico’s PROGRESA randomized evaluation was 18 months). Our results
add to the literature by showing that continued exposure during whole primary
school in Morocco did not lead to significant improvements in test scores at
the primary school graduation exam and in fact reduced the scores of boys by
between 0.10 and 0.18 SD.

Different mechanisms could be driving these results. ** First, the higher num-
ber of children attending school may increase class size and put additional
pressure on existing educational resources. This channel may be particularly

relevant in our setting because Tayssir was targeted towards poor rural muni-

29. There are two notable exceptions. Barham et al. (2017) in Nicaragua compare groups that
randomly received transfers for a 3-year period at different points in time and find that males
in the early treatment group experienced learning gains of about 0.20 SD on mathematic and
Spanish tests. Duque et al. (2019) in Colombia find that children eligible to the national CCT
program Familias en Accién scored 0.13 SD higher at the secondary school graduation test.

30. We focus here on the mechanisms that could drive negative effects. Nonetheless, there
may be other effects running in the opposite direction. For example, transfers could improve
learning through increased investments in complementary inputs such as food, school supplies,
and parental time. These effects could emerge either directly using the transfers (Fiszbein and
Schady, 2009) or indirectly through an information effect signaling the value of education
(Benhassine et al., 2015). The conditionality on attendance could also lead to more learning for
children who do not attend school regularly.
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cipalities. Such targeting strategy entails that the extra influx of students was
confined to limited geographical areas where school quality and resources to
absorb the additional students were likely modest. Second, transfers could also
have affected class composition, retaining lower ability students. This could
have had negative effects on learning through peer effects and less effective
teaching practices. In particular, higher heterogeneity in class composition may
have led to instruction that was less tailored to the needs of students. 3! Third,
there is growing evidence from the broader literature on the evaluation of social
programs that transfers are very often used to make productive investments and
can thereby increase economic activities in beneficiary households (for a review,
see Baird et al., 2018). While this could reduce child labor through an income
effect, in practice, several recent studies document sizable increases in child
labor (Avitabile et al., 2019; de Hoop et al., 2020; Edmonds and Theoharides,
2020). Because of the strong norms against the use of girls labor in rural Morocco,
this channel may help to explain why negative effects were concentrated within
the sample of boys. However, we find this explanation somewhat unlikely as
transfers remained relatively small compared to household spending : trans-
fers in primary school were equivalent to between 6 and 10% of the average
spending per capita. In addition, there is evidence that cash transfers that are
conditional on schooling typically decrease child labor (De Janvry et al., 2006;
Attanasio et al., 2010; De Hoop and Rosati, 2014).

One channel of impact that we can test using our data is whether the transfers
affected learning through an increase in class size in beneficiary areas. To the
best of our knowledge, this channel has never been studied in the context of cash
transfer programs. We first look at the effect of the program on class size and
then use an IV strategy to estimate the effect of the variation in class size induced
by the program on test scores. Table 3.5 shows that the program had a positive
impact on class size (panel A).*? In particular, Tayssir increased class size by as
much as 3.6 students in grade 6 (column 6), which corresponds to 12 percent

of the average class size in the sample (30.7 students). Looking at effects by

31. A related literature has shown that tracking students into separate classes by prior achie-
vement typically benefit to children at all levels of the distribution (see e.g. Duflo et al., 2011).

32. In contrast, the program had small and non-significant effects on the probability to repeat
grades and to change school, suggesting that these other intermediary outcomes are unlikely to
explain effects on test scores. See figures C5 for reduced-form estimates.
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TABLE 3.5 — Effect of Tayssir on class size, grade repetition, and school change

1) 2) 3) 4 6) (6) )
Gradel Grade2 Grade3 Grade4 Grade5 Grade6 All Grades

Panel A. Effects on class size

LATE 2.805***  1.056 1.679**  1.744*  1.803** 3.599*%*  2.132%**
(0.846) (0.706)  (0.713)  (0.703)  (0.857)  (0.887) (0.526)
Mean class size 30.076 29136 29.689  29.440 29.319  30.682 29.738
Observations 330,981 303,193 301,795 291,416 283,863 307,908 1,819,156
Panel B. Effects on grade repetition
LATE 0.013* 0.000 -0.005  -0.011  -0.011 0.010 0.001
(0.007)  (0.008) (0.010) (0.010) (0.010)  (0.021) (0.006)
Mean grade repetition 0.188 0.143 0.152 0.133 0.128 0.206 0.159
Observations 333,225 305,730 304,358 293,988 286,277 310,821 1,834,399
Panel C. Effects on school changes
LATE 0.000 0.003 0.003 0.010 0.005 0.023 0.002
(0.004) (0.006) (0.006)  (0.009) (0.006)  (0.020) (0.006)
Mean change school 0.030 0.040 0.037 0.045 0.032 0.695 0.148
Observations 333,225 305,730 304,358 293,988 286,277 310,821 1,834,399

Notes : This table reports local average treatment effects of Tayssir cash transfers (Eq. 3.1 in the text). Each row in
this table represents a separate outcome variable. Class size corresponds the average number of students by class.
Grade repetition (resp. school change) is a dummy variable coded one if a student repeats a grade (resp. moved to a
different school). See notes to Table 3.2 for more details. *** p<0.01, ** p<0.05, * p<0.1.

Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.

grade, we find that higher grades were associated with larger increases, with the
exception of grade 1. Large effects in grade 1 could reflect the fact that children
in targeted municipalities started school earlier (possibly to benefit from the
transfers) and repeated grade 1 more often. > In Table C9, we use an IV strategy
to examine whether this increase in class size had negative effects on test scores.
More specifically, we estimate a fuzzy RD where we instrument class size by the
eligibility cutoff. ** Importantly, we apply the same strategy as above to correct
for differential dropout rates (columns 2 to 5). We find that the increase in class
size induced by Tayssir had negative effects on test scores, especially within the
sample of boys : increasing class size by one student led to test scores 0.03 to 0.05
SD lower in beneficiary municipalities. Given the estimated first-stage increase
of 3.6 students (in grade 6, i.e. when students take the exam), this result suggests

that the increase in class size induced by the program led to a total reduction in

33. There is some evidence in Table 3.5 that Tayssir increased the probability of repeating
grade 1 (panel B, column 1).

34. We replace Tayssir by the variable class_size in Eq. 3.1. We derive this variable using data
at the school level and dividing for each grade the number of students by the number of classes.
We do not have information on class size for the 15,243 students (or less than 0.83 percent of the
sample) who moved to municipalities outside the sample.
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test scores comprised between 0.11 and 0.18 SD for boys.

In summary, the results presented in this section help to explain why the
program had limited effects on test scores and why negative effects were obser-
ved within the sample of boys. They provide evidence that Tayssir constrained
learning by putting additional pressure on existing educational resources in be-
neficiary municipalities. These findings are consistent with evidence that school
resources have an important role to play in shaping educational attainment
(see e.g. Holmlund et al., 2010; Gibbons et al., 2018), but contrast with those of
Lucas and Mbiti (2012), Blimpo et al. (2019) and Valente (2019) who showed that
increased enrollment following policies eliminating school fees in sub-Saharan
Africa did not generate negative effects on test scores. This latter result may be
explained by the expansion of private education which followed the removal
of public school fees and by the increased socio-economic sorting of students
into schools (Bold et al., 2015) — a mechanism that is less likely to operate in our

setting because private education is generally absent in rural Morocco.

3.5.3 Impacts on educational attainment

In Table 3.6, we explore program effects on educational attainment by fo-
cusing on two dummy variables indicating whether a child (i) graduates from
primary school, and (ii) enrolls in secondary school (see Section 3.3.2 for more
details on the definition of these variables). We take into account the issue of
selection into dropouts by imputing the value of zero to both of these variables
for dropouts (who by definition do not graduate from primary school or en-
roll in secondary school). We present effects with and without corrections for
more transparency. Figures C6 and C7 show reduced-form estimates. Without
corrections, we find small and non-significant effects on both graduation and en-
rollment (columns 1 and 3). Correcting for differential dropout, the overall effect
on graduation remains non-significant in the full sample (column 2, panel A),
but looking at effects by gender we find a 5.7 p.p. increase for girls (significant at
5%). This corresponds to an increase of 9% relative to the sample mean of 65.3%.
In contrast, we see no significant improvements for boys, which likely reflect

the negative effects on test scores highlighted above. Regarding enrollment in
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TABLE 3.6 — Effect of Tayssir on educational attainment

dep. var. : Graduation Enrollment
from primary school in secondary school
) ) ®) (4)
diff. drop-out : No correction Correction No correction Correction

Panel A. All children

LATE -0.023 0.020 0.007 0.045**
(0.029) (0.026) (0.021) (0.021)
Mean 0.765 0.638 0.765 0.638
Observations 278,739 334,299 278,739 334,299
Panel B. Boys
LATE -0.044 -0.009 -0.005 0.024
(0.035) (0.031) (0.026) (0.024)
Mean 0.732 0.625 0.742 0.633
Observations 150,390 176,112 150,390 176,112
Panel C. Girls
LATE 0.007 0.057** 0.024 0.070***
(0.025) (0.024) (0.019) (0.020)
Mean 0.805 0.653 0.793 0.644
Observations 128,349 158,187 128,349 158,187

Notes : The table reports local average treatment effects of Tayssir cash transfers (Eq. 3.1 in the text).
Sample restricted to grade 6 students. Graduation from primary school : dummy variable coded one if a
student in grade 6 graduates from primary school. Enrollment in secondary school : dummy variable
coded one if a student in grade 6 is enrolled in secondary school the following year. See notes to Table 3.2
for other details. *** p<0.01, ** p<0.05, * p<0.1.

Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.

secondary school, we find that the program led to a significant increase once
we correct for differential dropout (column 4). Overall, we estimate that the
program increased enrollment by 4.5 p.p. (panel A), which is equivalent to a 7%
increase relative to the sample mean of 63.8%. We estimate non-significant for
boys (panel B) but sizable effects for girls (7 p.p. or 11% relative to the sample
mean of 64.4%, panel C).

3.6 Conclusion

The invention and spread of conditional cash transfer programs in the past
few decades have been described as “perhaps the most remarkable innovation in
welfare programs in developing countries” (Cahyadi et al., 2020). Despite robust
evidence on the static gains of these programs, only a few studies have analy-
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zed their impacts on cumulative processes such as learning. In this paper, we
showed that CCT in Morocco did not lead to learning gains in primary school
and actually had negative effects on boys’ test scores. Unlike most previous
studies, which evaluated relatively limited exposures to cash transfers and
found non-significant results, in this paper we focused on effects corresponding
to an exposure during whole primary school. This allows us to provide new
evidence on whether the enrollment gains from CCT programs are likely to
eventually translate into sustained learning gains. Overall, we find that the
program constrained learning by putting additional pressure on existing educa-
tional resources. We identify a sizable and positive impact of the program on
class size which in turn had negative effects on graduation scores. In particular,
we estimate that the test scores of boys decreased by 0.03 to 0.05 SD for each

extra student in the classroom.

Naturally, these findings should in no way be interpreted as evidence that
policy makers should not pursue CCT programs. Such programs, including the
one studied in this paper, have been particularly effective at increasing access
to basic education (a necessary first step to increase learning). However, our
results, together with evidence showing that students in developing countries
have alarmingly low literacy and numeracy levels (Bold et al., 2017; World Bank,
2018), suggest that the gains in attendance from CCT programs are unlikely on
their own to equip students with the foundational skills they need. In fact, our
results show that CCT programs can have adverse effects on learning when
schools are not provided with the necessary resources to absorb the extra influx
of students.

The past two decades have seen a surge in evalutions focusing on the lear-
ning effects of various interventions in developing countries (for recent reviews
see McEwan, 2015; Ganimian and Murnane, 2016; Glewwe and Muralidharan,
2016; Masino and Nino-Zarazua, 2016; Conn, 2017; Evans and Mendez Acosta,
2020). Although the evidence base does not allow to identify programs that are
effective in all contexts (World Bank, 2018), some lessons have emerged over
the years, and Evans and Popova (2016) in particular identified two classes of
interventions that have been very consistent at improving learning : (i) pedago-
gical interventions that tailor teaching to student learning; (ii) individualized

and sustained efforts to improve teacher’s ability and practice. An interesting
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question for future research — and a promising avenue for policy makers aiming
to address the learning crisis — would be to explore the possible complementari-
ties between these interventions and CCT programs. Indeed, recent evidence
suggests that combining different education interventions may produce effects
that are greater than the sum of their individual effects (Mbiti et al., 2019).
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Conclusion

Bien que les taux de scolarisation primaire et secondaire aient considérable-
ment augmenté dans les pays en développement depuis la fin des années 1990,
les acquis des éléves y restent particuliérement faibles. Par ailleurs, beaucoup
d’éleves continuent a mettre fin a leur scolarité avant d’entrer au niveau secon-
daire. Enfin, bien que I’écart entre l’accés a la scolarisation des filles et celle des
garcons ait aussi été grandement réduit, les filles ont toujours deux fois moins

de chances que les garcons d’entrer a 1’école.

Dans ce contexte, nous nous sommes intéressés a certains facteurs assez
peu étudiés dans la littérature qui pourraient influencer les décisions des mé-
nages quant a leurs investissements dans l'instruction de leurs enfants. Nous
avons aussi étudié si I'influence de ces facteurs dépendait du genre de I'en-
fant. Les trois déterminants de I'investissement familial en éducation présentés
dans cette these ont été 1) le rang de 'enfant dans sa fratrie, 2) I’age au mariage
de la mere, 3) le fait d’étre bénéficiaire d"un programme de transferts monétaires.

Le premier chapitre a montré que, dans le contexte de Madagascar, les
ménages avaient tendance a moins investir dans 1'éducation de 'ainé de la
fratrie que dans celle de ses freres et soeurs cadets. Ainsi, les ainés opérent
leur transition dans la vie d’adulte plus tot, les filles comme les gargons. Ils
quittent 1’école plus jeunes que leurs cadets et commencent a travailler plus vite
en dehors de 'entreprise familiale. Ils atteignent alors un niveau d’éducation
plus faible ce qui limite leurs compétences cognitives. Les filles se marient plus
jeunes lorsqu’elles sont les ainées de leur fratrie. Cette transition plus rapide des

ainés dans la vie d’adulte octroie aux ménages des ressources supplémentaires
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qui peuvent étre investies dans I’éducation des plus jeunes.

Les modéles que nous utilisons comparent des individus qui n"appartiennent
pas forcément a la méme fratrie en fonction de leur rang de naissance (modeles
inter-familiaux). Lorsqu’on compare nos résultats a ceux que nous obtenons sur
le niveau d’éducation et ’dge au mariage pour lesquels nous pouvons comparer
des freres et soeurs (modeles intra-familiaux), il semble que nous sous-estimions
l'effet du rang dans la fratrie. Les résultats présentés dans le premier chapitre de
cette these serait donc des valeurs plancher des effets du rang de naissance. Il
aurait été intéressant de comparer nos résultats a ceux obtenus en utilisant des
modeéles intra-familiaux pour toutes les variables dépendantes observées : 1'age
auquel I'individu a abandonné 1’école, la derniére classe qu’il a pu compléter, ses
compétences cognitives et 1’age auquel il a commencé a travailler, notamment en
dehors de I'entreprise familiale. Nous aurions alors pu estimer plus précisément

'effet du rang de naissance sur ces variables.

Ce chapitre pourrait aussi étre complété en utilisant la vague 2019 des don-
nées de I'enquéte panel que nous utilisons. Lorsque les données seront dispo-
nibles, nous pourrons observer les effets du rang de naissance sur la fertilité
et I'insertion sur le marché du travail des membres de la cohorte suivie par
I'enquéte.

Enfin, il faudrait réussir a déterminer pourquoi nous n’observons pas d’effets
directs du rang dans la fratrie sur les compétences cognitives et non-cognitives
alors qu’ils ont pu étre observés dans d’autres contextes, notamment dans les
pays développés. Nous avons fait I'hypothese que la famille élargie, qui tient
une place plus importante dans les pays en développement, pouvait influencer
le développement cognitif et socio-émotionnel de I'enfant. La présence d’indivi-
dus n’appartenant pas au ménage dans sa vie quotidienne peut altérer 1'effet
de ses freres et sceurs sur ses compétences cognitives et non-cognitives. Nous
n’avons malheureusement pas pu tester la validité de cette hypothese.

Dans le deuxiéme chapitre, nous avons observé l'effet de I'dge au mariage
de la mere sur la scolarisation de ses enfants au Maroc. Nous avons trouvé que
quand les meres ont été mariées jeunes, elles ont tendance a davantage investir

dans 1’éducation de leurs enfants, notamment de leurs filles. Ces résultats sont
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valables pour les plus jeunes générations. Nous pensons qu’ils pourraient étre
le reflet d"un changement social en cours au Maroc au moment de I'enquéte que
nous utilisons (2009-2010) selon lequel les parents souhaiteraient que leur fille
puisse gagner en autonomie grace a un niveau d’éducation plus élevé.

Cette question mériterait d’étre réévaluée a I'aide de données plus récentes
et contenant des informations sur les enfants qui ne résident pas forcément avec
leurs parents. Cela nous permettrait d’observer si, en ayant un effet positif sur la
scolarisation des enfants, le mariage précoce de la mere conduit aussi a reculer
I’age au mariage de leurs filles. De plus, la Commission Spéciale sur le Modele de
Développement a révélé que le systéme éducatif marocain souffrait aujourd hui
d’une crise de confiances des parents a son encontre. L'utilisation de données
plus récentes permettrait alors d’observer si 'effet positif du mariage précoce

de la mere sur la scolarisation de ses enfants y résiste.

Nous avons vu que les éleves marocains acquiérent peu de connaissances
a l’école. Le dernier chapitre est alors consacré a I’évaluation de l'effet du
programme de transferts monétaires marocain, Tayssir, sur ’apprentissage des
éleves. Ce programme a été un outil particulierement performant pour accroitre
la scolarisation des enfants et réduire 1’abandon scolaire mais il n’a pas permis

d’améliorer les conditions d’apprentissage des éléves.

Nous avons en effet trouvé que dans les communes bénéficiaires du pro-
gramme Tayssir, les garcons avaient de moins bons résultats a I'examen de fin de
primaire que ceux qui résidaient dans des communes non-bénéficiaires. Nous
expliquons ce résultat par le fait que le programme Tayssir n’a pas été suffi-
samment accompagné par des mesures d’amélioration de I’offre éducative. Les
classes ont alors été surchargées dans les écoles bénéficiaires, du fait de ’accrois-
sement du nombre d’éleves. En ce qui concerne les filles, nous ne trouvons pas
d’effet du programme sur leurs notes a I'examen de fin de primaire. Cependant,
nous observons qu’elles parviennent plus souvent a obtenir la moyenne a cet
examen et a étre inscrites dans un établissement d’éducation secondaire I'année

suivante quand elles bénéficient du transfert.

Les données administratives que nous utilisons ne nous permettent malheu-

reusement pas d’explorer pourquoi les résultats des garcons sont plus sensibles
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a l'augmentation de la taille des classes que ceux des filles. Il serait intéressant
de poursuivre le travail en utilisant des données permettant d’observer les inter-
actions entre éléves dans les classes marocaines. Nous pourrions alors étudier
dans quelle mesure la réaction des filles a I'augmentation de la taille de la classe
ou a la modification de sa composition (que ce soit en termes de genre ou de
niveau des éleves) differe de celle des garcons.

Ce travail a soulevé plusieurs questions que nous n’avons pas pu traiter
dans le cadre de cette theése.

Dans quelle mesure les effets du rang dans la fratrie que nous observons
sur la transition a I’dge adulte a Madagascar ont-ils des répercussions sur les
individus a long terme ? En se mariant plus jeunes, les ainées ont-elles davantage
d’enfants? En atteignant un niveau d’éducation plus élevé que leurs grands
freres ou grandes sceurs, les cadets parviennent-ils a mieux s’insérer sur le
marché du travail ? S’ils obtiennent un revenu plus élevé, compensent-ils les
transferts qu’ils ont recu de la part de leurs freres et sceurs quand ils étaient
jeunes en aidant davantage leurs parents une fois qu’ils ne peuvent plus tra-

vailler?

Existe-t-il une forme de reproduction sociale de 1’age au mariage dans
d’autres pays qui connaissent une transformation sociale? L'effet positif du
mariage précoce de la mere que nous avons trouvé en utilisant des données col-

lectées il y a une dizaine d’année est-il toujours valable aujourd ’hui au Maroc?

Enfin, quelles mesures seraient les plus efficaces pour accompagner les
programmes de transfert monétaires pour I’éducation afin qu’ils améliorent

I'apprentissage des éléves?

La poursuite des recherches dans ce sens permettra d’apporter des réponses
bienvenues aux différentes questions soulevées. La transformation des relations
femmes/hommes issue du meilleur acces des filles a I'instruction dans les pays

en développement est aussi une question particulierement intéressante a traiter.
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Annexe A

Annexes du Chapitre 1

A1l Descriptive statistics

TABLE Al — Descriptive statistics on control variables

Full First Second Third  Fourth Fifth child
sample child child child child or more
Sibship size* 5,38 4,00 4,61 5,19 6,21 7,62
(2,14) (1,68) (1,70) (1,62) (1,66) (1,70)
Age in 2012 21,97 22,04 22,02 21,99 21,94 21,84
(1,16) (1,07) (1,13) (1,25) (1,25) 1,17)
Average age difference 3,07 3,05 3,09 3,19 3,03 2,99
among the sibship* (2,03) (2,26) (2,06) (1,98) (1,90) (1,81)
Female 0,53 0,55 0,53 0,55 0,54 0,49
(0,50) (0,50) (0,50) (0,50) (0,50) (0,50)
Mother’s year of birth 1961.703 1967,34 1963,41 1960,31 1958,77 1955,79
(6,57) (4,94) (5,18) (5,54) (4,97) (4,68)
Mother’s age at first birth 21,81 21,78 22,25 22,40 21,31 21,16
(4,56) (4,83) (4,63) (4,85) (3,91) (4,14)
Father’s activity
Father is a wage worker 0,23 0,21 0,21 0,29 0,22 0,24
(0,42) (0,41) (0,41) (0,46) (0,41) (0,43)
Father is an own account worker 0,60 0,62 0,61 0,57 0,60 0,59
(0,49) (0,49) (0,49) (0,50) (0,49) (0,49)
Father is a family worker 0,17 0,17 0,18 0,14 0,18 0,18
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Table A1, continued

Full First Second  Third  Fourth Fifth child
sample child child child child or more
(0,37) (0,38) (0,38) (0,34) (0,39) (0,38)
Father’s education
No education 0,46 0,45 0,45 0,49 0,48 0,44
(0,50) (0,50) (0,50) (0,50) (0,50) (0,50)
Primary school completed 0,24 0,25 0,27 0,19 0,23 0,26
(0,43) (0,43) (0,44) (0,39) (0,42) (0,44)
Lower secondary school completed 0,30 0,30 0,28 0,32 0,29 0,31
(0,46) (0,46) (0,45) (0,47) (0,46) (0,46)
Mother’s activity
Mother is a wage worker 0,09 0,08 0,12 0,11 0,08 0,08
(0,29) (0,28) (0,33) (0,31) 0,27) (0,27)
Mother is an own account worker 0,42 0,40 0,38 0,44 0,43 0,44
(0,49) (0,49) (0,49) (0,50) (0,50) (0,50)
Mother is a family worker 0,40 0,43 0,43 0,35 0,40 0,39
(0,49) (0,50) (0,50) (0,48) (0,49) (0,49)
Mother is a housewife 0,09 0,09 0,06 0,11 0,09 0,09
(0,28) (0,28) (0,25) (0,31) (0,29) (0,28)
Mother’s education
No education 0,49 0,46 0,45 0,51 0,56 0,52
(0,50) (0,50) (0,50) (0,50) (0,50) (0,50)
Primary school completed 0,28 0,31 0,27 0,27 0,26 0,28
(0,45) (0,46) (0,45) (0,45) (0,44) (0,45)
Lower secondary school completed 0,22 0,23 0,28 0,21 0,18 0,19
(0,42) (0,42) (0,45) (0,41) (0,39) (0,39)
Wealth index* 22,89 22,07 22,69 24,22 24,00 22,29
(1853) (19,15) (18,63) (19.27) (1894)  (16,72)
Cultivated surface* 3,01 2,96 2,80 3,03 3,22 3,17
(7,24) (8,77) (7,87) (5,92) (7,80) (4,68)
Urban* 0,23 0,23 0,19 0,21 0,24 0,26
(0,42) (0,42) (0,40) (0,41) (0,43) (0,44)
Proximity to infrastructure* 38,60 38,00 37,28 39,34 38,58 40,15
(28,51) (29,84) (27,13) (27,57) (29,14) (28,83)
Ethnicity
Antandroy 0,05 0,05 0,03 0,05 0,04 0,08
(0,22) (0,21) (0,18) (0,22) (0,20) (0,27)
Antesaka 0,03 0,02 0,04 0,03 0,04 0,02
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Table A1, continued

Full First Second Third  Fourth Fifth child
sample child child child child Oor more

017)  (0,15)  (020) (017)  (0,20) (0,15)

Betsileo 0,22 0,18 0,22 0,21 0,25 0,26
041)  (038)  (041)  (041)  (043) (0,44)
Betsimisakara 0,12 0,15 0,14 0,07 0,08 0,10
032  (036) (035 (025 (0,28 (0,31)
Merina 0,28 0,27 0,27 0,30 0,32 0,25
(045) (045  (045)  (046)  (047) (0,43)
Sakalava 0,04 0,06 0,05 0,04 0,03 0,02
021)  (024) (022)  (020)  (0,18) (0,15)
Sihanaka 0,05 0,06 0,05 0,06 0,03 0,05
022)  (024) (021) (024)  (0,18) (0,21)
Tanala 0,03 0,03 0,03 0,06 0,03 0,02
0,18)  (0,17)  (017)  (024)  (0,16) (0,13)
Tsimihety 0,05 0,06 0,05 0,06 0,03 0,05
022)  (024) (021) (024)  (0,18) (0,21)
Other 0,12 0,12 0,10 0,11 0,10 0,14

032 (033  (030) (032  (0,31) (0,35)

Observations 1,107 288 249 197 144 229

Notes : The table presents mean values for the full sample and birth order. Standard deviations are
within parentheses. Sample restricted to individuals between 19 and 25 years old. * denotes variables
measured in 2004. Sibship size is measured as the number of siblings among a sibship. Age, average age
difference among the sibship and mother’s age at first birth are measured in years. The variable "Female"
is a dummy equal to 1 if the cohort member is a female. Parents activities and education are measured
thanks to dummies denoting the highest level of education completed by the parent and his/her type
of activity. Wealth index, cultivated surface and proximity to infrastructure are indexes constructed
thanks to principal component analyses. They are transformed to fall into [0;100]. Ethnicity is measured
thanks to dummies equal to 1 for each ten most important ethnicity in Madagascar. Smaller ethnicity are
gathered in the modality "Other".

Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress and
Academic Performance and the 2012 Madagascar Young Adult Transitions Survey.
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TABLE A2 — Descriptive statistics all cohort members siblings” characteristics by birth
order

Birth order, all siblings declared in the 2012 survey

Firstborn Second born Third born Fourth born Fifth born or more Total

Age 24,52 23,16 20,74 18,66 16,06 21,31
Female 0,49 0,49 0,50 0,49 0,47 0,49

Observations 1,344 747 645 504 760 4,000
Highest education level 3,08 3,19 3,09 2,91 2,54 2,98

Observations 1,314 743 641 497 737 3,932
Age at first marriage 20,07 20,31 19,50 19,34 18,87 19,88
Observations 514 259 147 91 103 1,114

Notes : The table presents mean values for the full sample and birth order. Full sample is cohort members and
all their siblings declared in the 2012 wave survey. We only have information on highest education level for
3,932 individuals. Age at first marriage is available only for individuals already married.

Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress and Academic
Performance and the 2012 Madagascar Young Adult Transitions Survey.

TABLE A3 —2012 and 2004 birth order

Birth order measured with the 2012 wave survey

Firstborn Second born Third born Fourth born Fifth born or more Total

Average age gap among sibship 2,70 3,43 3,31 3,02 2,81 3,07
Sibship size 2,68 3,81 4,40 5,20 6,83 4,23

Birth order measured with
the 2004 wave survey

First born 87,15 8,33 2,43 0,69 1,39 100
Second born 30,92 51,00 8,84 4,82 4,42 100
Third born 11,68 23,86 41,62 11,68 11,17 100
Fourth born 10,42 18,06 20,83 34,03 16,67 100
Fifth born or more 9,17 10,48 18,34 14,85 47,16 100
Observations 571 321 230 147 205 1,107

Notes : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress and Academic Performance
and the 2012 Madagascar Young Adult Transitions Survey. Sample restricted to individuals between 19 and 25 years old.
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A2 Social birth order

FIGURE A1 - Social birth order and transitions into adulthood
(a) School dropout (b) Work outside the family firm
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Notes : Figures Ala, Alb & Alc represent, for each age rank, the relative risk at age f to dropout
from school, to start working outside the family firm or to get married, as compared to the
oldest child in the household. Hazard ratios calculated using an extended Cox-proportional
hazard model on 1,061 cohort members for age at school dropout (we were not able to calculate
age at school dropout for 46 individuals) and 1,107 cohort members for age at marriage. Age at
first work outside the family firm is calculated only for cohort members who have a family firm
i.e. if at least one parent were own account worker or a family worker. The hazard function for
age at first work outside the family firm is estimated on a 849 cohort members sample.

Source : Authors’ elaboration using data from the 2004 Madagascar Study on Academic Progress
and Academic Performance and the 2012 Madagascar Young Adult Transitions Survey
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TABLE A4 — Effect of social birth order on schooling outcomes

Highest Average grade Highest Cognitive skills Cognitive skills
grade for level level in 2012 in 2004
Linear model Linear model ~ Ordered probit Linear model Linear model
@ @ (C)] 4 ®) (6) @ ®) ©)
Ref. firstborn is the oldest
child in the household
2nd child 0.203 0.053 0.207 0.090 0011  -0.061  -0.050  -0.060 -0.012
0.272)  (0.305) (0.279) (0.102) (0.076)  (0.072)  (0.090)  (0.071) (0.098)
3rd child 0.383 0.345 0.393 0.149 0.087  -0.013  0.052  -0.010 -0.003
(0.334)  (0.380) (0.343) (0.126) (0.093)  (0.089) (0.112)  (0.089) (0.123)
4th child 0.819*  0.509 0.834** 0.291* 0.240**  0.059 0.156 0.065 -0.038
(0.397)  (0.470) (0.407) (0.149) (0.111)  (0.110)  (0.139)  (0.110) (0.152)
5th child or more 1.679***  1.124* 1.745%** 0.622*** 0.376**  0.038 0.243 0.040 0.132
(0.463)  (0.528) (0.475) (0.175) (0.129)  (0.124) (0.156)  (0.124) (0.170)
Cognitive skills in 2004 1.479*+* 0.323***  0.057*
(0.124) (0.037)  (0.032)
0.187*** 0.180***

School attainment
(0.008)  (0.009)

Within-R2 0.38 0.48 0.37 0.13 0.38 0.65 0.44 0.65 0.31
Observations 1,107 671 1,107 1,107 1,107 671 671 671 671

Notes : This table reports the effects of social birth order on school attainment and cognitive skills. The dependent variables are (1) & (2)
highest completed grade, (3) average grade attained for each level of education, (4) highest attained level of education, (5) to (8) cognitive skills
measured in 2012 and (9) cognitive skills measured in 2004. We have 435 missing values for 2004 cognitive skills leading us to estimate the
effect of birth order on this outcome on a 672 cohort members sample. The effects of birth order on highest grade, average grade for level and
cognitive skills are estimated using a linear model absorbing sibship size fixed effects. The effects of birth order on the highest level of education
attained are estimated using an ordered probit model with sibship size fixed effects added as dummy variables. *** p<0.01, ** p<0.05, * p<0.1.
Source : Authors’ calculation using data from the 2004 Madagascar Study on Academic Progress and Academic Performance and the 2012 Madagascar

Young Adult Transitions Survey.
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A3 Non-cognitive skills

The formation of non-cognitive skills is strongly influenced by the context in
which the individual grows up, and in particular by the investment of parents
in the first years of life (Cunha et al., 2010). The way parents interact with
their child varies considerably depending on the number of siblings, on the
experience of the parents themselves and, in some contexts, on the gender of
the child. Firstborns can, for example, benefit from more attention from parents,
who have more time to dedicate to them, while last children can benefit most
from their parents’ experience (Zajonc, 1976; Markus and Zajonc, 1977; De
Haan et al., 2014; Monfardini and See, 2016; Lehmann et al., 2018). Moreover,
parents are often more strict with their first children and this could lead them
to develop greater persuasive and communication skills (Black et al., 2018).
Conversely, later children are likely to suffer from the comparison with their
older siblings and this could induce them to develop more their creativity
skills to differentiate from them (Sulloway, 1996). Child development is also
influenced by the interactions with siblings : older siblings, for example, are
likely to develop more their sense of responsibility (Sulloway, 1996; Black et al.,
2018), their patience, as well as their pedagogical skills (Zajonc, 1976; Markus
and Zajonc, 1977). All this implies that a child’s birth order can have important
effects on her non-cognitive development with an indirect impact on her chances
of success in her adult’s professional life.

Most of the literature on the effects of birth order on non-cognitive skills
focuses on developed countries. It is unclear if results can be extended to poor
countries, where budget constraints are more pronounced and thus economic
motivations are likely to play a more important role for parents when they
need to decide how much to invest in their child (Eirnaes and Portner, 2004;
Emerson and Souza, 2008; Tenikue and Verheyden, 2010; De Haan et al., 2014;
Lafortune and Lee, 2014). Also, these phenomena are strongly influenced by
cultural and social norms, that are context-specific. For instance, given the
importance of extended family in developing countries (Cox and Fafchamps,
2007), interactions with individuals outside the household could particularly
shape children personality.
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Existing literature shows no or very little effect of birth order on personality
(Damian and Roberts, 2015; Rohrer et al., 2015; Lehmann et al., 2018; Boccio and
Beaver, 2019; Botzet et al., 2020). Only Black et al. (2018) find a negative effect of
birth order on non-cognitive skills in Sweden. Black et al. (2018) take advantage
of the military enlistment data from the Swedish War Archive. This dataset
provides results to psychological tests that Swedish men used to take when
they enlisted in the military. | Men were interviewed by a certified psychologist
who had to assess their emotional stability, persistence, willingness to assume
responsibility, ability to take initiative and if they were socially outgoing. Black
et al. (2018) use an overall measure of those personality traits to conduct the
analysis. They find that later born males perform significantly worse on non-
cognitive skills. The effect is stronger for boys with older brothers than for
boys with older sisters. Differences in personality depending on birth order
and sibship’s sex composition can be explained by the Sulloway (1996)’s family
niche model. According to Sulloway (1996), later borns have to be creative to
differentiate themselves from their older (same sex) siblings. They become more
unconventional to attract parental attention. Those differences in personality
seem to influence the occupational choices in Sweden, where male firstborns
are more likely to be in occupations, like top manager, that require positive
non-cognitive skills (Black et al., 2018).

The Madagascar Young Adult Transition Survey includes a module of 116
questions aimed to assess cohort members non-cognitive skills. We describe
them in the following section.

A3.1 Measurement of Personality

Cohort member’s non-cognitive skills were assessed by a 116 questions test.
Respondents had to rate on a 5 points Lickert scale whether they fully disagree
(rated 1) or fully agree (rated 5) that a statement describes them. Statements
used are a mix of commonly used items aimed to measure non-cognitive skills. >

For example, respondents had to declare whether they agree or not that the

1. Until 2010, all Swedish men had to enlist in the military.
2. A detailed list of usual scales and items used to assess non-cognitive skills is accessible at
https://ipip.ori.org/.
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statement "I like to tidy" describes them.

We combined the 116 items to build a commonly used taxonomy of non-
cognitive abilities : the Big-5 personality traits. According to John et al. (1999),
the Big 5 "represent personality at the broadest level of abstraction, and each
dimension summarizes a large number of distinct, more specific personality
characteristics". Big-5 dimensions are known under the acronym OCEAN : open-
ness, conscientiousness, extraversion, agreeableness and neuroticism. They are
particularly accurate for developed countries. As warned by Laajaj and Macours
(2017) and Laajaj et al. (2019), Big-5 taxonomy might not emerge in developing
countries. The major issue is that in developing economies, non-cognitive skills
are assessed thanks to face-to-face surveys while they are mostly assessed on
computers in developed economies. Biases in responses might especially arise
in face-to-face surveys in developing countries because of interactions between
respondents and interviewers, items’ translations and lower educational level
that can make questions more difficult to understand. Specifically, acquiescence
bias (tendency to agree with every statements, even when they are contradictory)
might be more common. To check whether the Big-five taxonomy emerges in our
data, we conducted a factorial analysis, after correcting for acquiescence bias,
on our respondents’ answers to the 116 items aimed at measuring non-cognitive
skills. The personality traits that emerge from the factorial analysis are slightly
different from the Big-five taxonomy. They are : responsibility, initiative, extra-
version, emotional stability and openness (See Tables A5 to A8 for a detailed list

of items and personality traits they belong to).

The internal consistency of our personality traits” constructs is satisfactory.
For each personality trait except openness, Cronbach’s Alphas are over 0.7.°
Three of the personality traits that emerge from our factorial analysis are com-
mon to the Big-5 personality traits (extraversion, emotional stability and open-
ness). To check whether they accurately measure extraversion, emotional sta-

bility or openness, we also constructed a naive measurement of non-cognitive

3. Cronbach’s Alpha assesses the extent to which items are measuring the same underlying
construct. A minimum threshold of 0.7 is often applied in the litterature (Laajaj and Macours,
2017).
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skills. We simply averaged answers to items that belong to a determined trait
(See Tables A5 to A8 for the detailed naive classification of items within each
personality traits). The naive and factorial analysis constructs of common per-
sonality traits are sufficiently correlated to each other (0.46 for openness, 0.6
for extraversion and 0.7 for emotional stability, see table A9). For the sake of
simplicity, we only use personality traits that emerged from factorial analysis

when analyzing the effect of birth order on non-cognitive skills. *

A3.2 The effect of birth order on non-cognitive skills

We use a linear model absorbing sibship size fixed effects to estimate the ef-
fects of birth order on z-score of our measures of non-cognitive skills (Table A10,
see equation 1.1). We do not find any effect of birth order on non-cognitive skills.
Some gender and wealth heterogeneities seem to emerge (Table A11). Fourth
born girls take less initiative than firstborn girls but are more emotionally stable.
In poor households, third borns are more extrovert than firstborns. However,
those results are too weak to be correctly interpreted. The absence of birth order
effects on non-cognitive skills is in line with the scarce literature on this topic in

developing countries (i.e. Botzet et al. (2020)).

4. Our results are robust to the use of the "naive" measurement of the personality traits.
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TABLE A5 — Responsibility measurement (Cronbach’s Alpha =0.95)

Mean SE Factor "Naive"

loading classification
I am always up to my tasks 399 074 0,64*  Conscientiousness
I'like to step up to the plate 406 0,73 0,63* Conscientiousness
I keep my promises 404 0,75 0,60% Agreeableness
I always keep my word 403 0,72 0,60* Agreeableness
I know how to keep calm 396 0,71 0,60* Emotional stability
I'like order and regularity 415 0,68 0,59* Conscientiousness
I am a person who sets goals 4,09 0,73 0,58* Conscientiousness
I'like to tidy 417 0,67 0,57* Conscientiousness
I'like when everything is in its place 4,18 0,66 0,57* Conscientiousness
I do my job without waiting 383 078  057* Conscientiousness
I take the initiative of conversations 3,79 0,8 0,56* Extraversion
I do the work with conviction 418 0,66 0,55% Conscientiousness
I immediately begin the tasks to be done 3,89 0,72 0,55% Conscientiousness
I respect group decisions 4,08 0,7 0,55% Agreeableness
I get to work without waiting 387 0,78 0,55* Conscientiousness
I stand in solidarity with the members of my group 396 0,78  0,54* Extraversion
I do not assume my responsibilities (R) 409 077 0,54* Conscientiousness
Inever get bored 3,81 0,81 0,54 Openness
I know how to take up challenges 3,74 0,84 0,54* Conscientiousness
I get involved in collective/community activities 4 0,82 0,53* Extraversion
I leave it to others to take the initiative 3,83 0,88 0,53* Extraversion
I know how to keep the secrets 411 0,75 0,52* Agreeableness
I never leave a job without completing it 3,9 0,81 0,52*% Conscientiousness
I'm always busy with something interesting 3,67 0,83 0,52*% Openness
I do things by following a plan 381 0,77 051  Conscientiousness
I like to put order 4,15 0,69 0,50* Conscientiousness
I sometimes feel dishonest (R) 418 0,77 0,50* Agreeableness
I'leave my stuff lying around (R) 405 08 0,50*  Conscientiousness
I never leave work (to be done) 3,64 0,87 0,50*% Conscientiousness
I am easily intimidated (R) 396 0,83 0,49* Extraversion
I quickly realize the tasks to do 3,65 0,8 0,49* Conscientiousness
I enjoy my work 372 08 048" Conscientiousness
I am consumed by my own problems (R) 369 091 0,48*  Emotional stability
I like to tidy up all around 3,85 0,77 0,48* Conscientiousness
I do things quickly 3,79 0,82 0,48* Conscientiousness
I'leave my room in disorder (R) 4,18 0,76 0,47* Conscientiousness
I can clearly articulate ideas 3,61 0,8 0,47* Conscientiousness
I am always ready 424 0,74 0,47* Conscientiousness
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Table A5, continued

Mean SE Factor "Naive"

loading classification
I delight in disorder (R) 4,23 0,8 0,47* Conscientiousness
I am true to my own values 3,87 0,86 0,47*% Agreeableness
I exaggerate with my troubles (R) 391 084 0,47% Emotional stability
I pay attention to details 3,83 0,81 0,46* Conscientiousness
I'm easily discouraged (R) 398 0,84 0,46 Conscientiousness
I give up easily (R) 39 084 045 Conscientiousness
I leave it to others to decide (R) 3,71 093 0,45 Extraversion
Ileave my things hanging out (R) 4,03 084 0,45 Conscientiousness
I seldom associate myself with others 396 0,85 0,44 Extraversion
I finish the tasks whatever the obstacles encountered 3,55 0,9 0,44 Conscientiousness
I believe that honesty is the foundation of trust 412 0,84 0,43 Agreeableness
I'like to belong to a group 3,73 0,88 0,43 Extraversion
I do not get distracted when I work 3,71 0,87 0,42 Conscientiousness
The disorder does not bother me (R) 398 0,89 041 Conscientiousness
I do not know how to seize opportunities (R) 337 094 041 Openness
I do not finish what I started 3,88 0,88 0,41 Conscientiousness
I know how to handle difficult situations 3,56 0,98 0,40 Conscientiousness
It’s difficult for me to make decisions (R) 348 0,99 0,40 Conscientiousness
I am interested in very few things (R) 3,67 0,88 0,39 Openness
I am a workaholic 347 0,93 0,39 Conscientiousness
I feel comfortable with people 3,88 0,81 0,38 Extraversion
I always act first 3,66 0,82 0,37 Extraversion
I forget to put things in their place (R) 366 09 0,36 Conscientiousness
It’s often hard for me to have fun (R) 3,61 0,98 0,36 Openness
I forget to put things in their place (R) 3,63 091 0,34 Conscientiousness
I have trouble expressing my feelings (R) 329 098 0,32 Extraversion
I am uncomfortable in group work (R) 3,79 0,93 0,31 Extraversion
I do not continue with what I decided to do before (R) 3,54 0,96 0,30 Conscientiousness
Disorganized people don’t bother me (R) 3,83 1 0,30 Conscientiousness
Iinteract with different people during meetings 225 08 -0,46 Openness

Notes : Items used to build responsibility measurement. According to Attanasio et al. (2020), only items
which have a contribution (factor loading) higher than the average contribution in absolute terms are
used for the factor’s interpretation. They are noted by a star. All items are corrected for acquiescence bias
and reverse coded for the ones who needed it (reverse coded items are identified by (R)).
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TABLE A6 — Extraversion measurement (Cronbach’s Alpha = 0.7)

Mean SE  Factor "Naive"

loading classification
I do not speak a lot (R) 295 099 0,60% Extraversion
I am not talkative (R) 294 098 0,60* Extraversion
I am not often talkative (R) 289 096 0,55* Extraversion
I talk easily 325 1,02 0,38* Extraversion
I do not like taking the lead (R) 267 097 037* Extraversion
I avoid drawing attention to myself (R) 3,13 1,14 0,37* Extraversion
I'm not very curious about what’s going on in the world (R) 3,29 1,04 0,36* Openness
I'like to lead groups 3,16 1,06 0,35* Extraversion
I am competent in several fields 303 09 033 Openness
I work best when I'm alone (R) 294 1,02 0,32 Extraversion
I am a difficult person to understand (R) 3,17 1 0,31  Emotional Stability
I stay away from strangers (R) 3,45 1 0,28 Extraversion
I differ from the unpleasant tasks (R) 3,05 0,98 0,26 Conscientiousness
I prefer to do it alone (R) 345 0,96 0,26 Extraversion
Ilie to get out of things (R) 391 096 -036* Agreeableness

Notes : Items used to build extraversion measurement. According to Attanasio et al. (2020), only items which

have a contribution (factor loading) higher than the average contribution in absolute terms are used for the
factor’s interpretation. They are noted by a star. All items are corrected for acquiescence bias and reverse
coded for the ones who needed it (reverse coded items are identified by (R)).

TABLE A7 — Emotional stability measurement (Cronbach’s Alpha = 0.74)

Mean SE  Factor "Naive"
loading classification
I am often sad (R) 349 1,05 0,58* Emotional stability
I rarely worry 325 093 050* Emotional stability
I am often worried (R) 321 1,05 049" Emotional stability
I feel hopeless (R) 378 096 047 Emotional stability
I am unflappable 323 1,04 0,44* Conscientiousness
Irarely get angry 322 11 042 Emotional stability
I am not often worried 321 1,04 041 Emotional stability
I panic easily (R) 364 0,92 0,41 Emotional stability
I get frustrated quickly (R) 3,71 0,89 0,40 Emotional stability
I panic easily (R) 379 091 040  Emotional stability

I'have bad presentiments (R) 3,75 0,98 0,36 Emotional stability
I see problems everywhere (R) 3,52 0,95 0,32  Emotional stability
I am not enjoying (R) 377 092 030  Emotional stability
I have a lot of fun 2,99 0,95 0,28 Emotional stability

Notes : Items used to build emotional stability measurement. According to
Attanasio et al. (2020), only items which have a contribution (factor loading)
higher than the average contribution in absolute terms are used for the factor’s
interpretation. They are noted by a star. All items are corrected for acquiescence
bias and reverse coded for the ones who needed it (reverse coded items are
identified by (R)).
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TABLE A8 — Openness measurement (Cronbach’s Alpha = 0.64)

Mean SE  Factor "Naive"

loading classification
I am very interested in other countries and their cultures 3,24 1,06  0,52* Openness
In any situation I can find something interesting 3,13 09 0,47* Openness
I'like to draw attention to myself 2,82 1 0,45*  Extraversion
I think my life is very interesting 3,29 0,91 0,37 Openness
I always have something to say 2,73 091 0,37 Extraversion
I know how to captivate people’s attention 3,17 0,92 0,36 Extraversion
I find the world very interesting 344 1,03 0,34 Openness
I am interested in many things 3,15 0,98 0,26 Openness

Notes : Items used to build openness measurement. According to Attanasio et al. (2020), only
items which have a contribution (factor loading) higher than the average contribution in absolute
terms are used for the factor’s interpretation. They are noted by a star. All items are corrected for

acquiescence bias.
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TABLE A9 — Correlation Matrix of Personality Traits

Constructs from PCA

Naive constructs

Responsible

Constructs from PCA

Responsible 1.000
Initiative 0.054**
Extraversion -0.071***
Emotional Stability =~ -0.087***
Openness -0.049%
Naive constructs
Openness 0.579***
Conscientiousness 0.919%**
Extraversion 0.617***
SGAgreeableness 0.809***

NEmotional stability 0.507***

Initiative

1.000
-0.074%***
-0.093***

-0.047*

0.238***
0.218%**
0.188***
-0.069***
0.184***

Extraversion Emotional Openness

1.000
0.132%**
0.065**

0.284***
0.009
0.605***
-0.093***
0.008

stability

1.000
0.092%**

0.071%***
0.038
0.073%***
-0.014
0.703***

1.000

0.463***
0.094***
0.170%**
-0.096***
0.057**

Openness

1.000
0.622%**
0.638***
0.4127%%
0.410%**

Conscientiousness

1.000
0.641***
0.698***
0.559***

Extraversion Agreeableness

1.000
0.444**
0.4427%**

1.000
0.398***

Emotional
stability

1.000

Notes : z-scores are used. *** p<0.01, ** p<0.05, * p<0.1



TABLE A10 — The effect of birth order on non-cognitive skills

(©) @ ®3) (4) )

Initiative Responsibility ~Extraversion Emotional stability Openness

Birth order : Ref. firstborn

2nd child -0.107 -0.118 0.141 -0.076 -0.087
(0.104) (0.097) (0.101) (0.102) (0.098)
3rd child -0.183 -0.182 0.114 -0.120 0.112
(0.138) (0.128) (0.134) (0.135) (0.130)
4th child -0.160 -0.068 0.114 0.033 0.021
(0.175) (0.163) (0.170) (0.172) (0.166)
5th child or more -0.266 -0.081 0.235 -0.134 0.071
(0.215) (0.200) (0.209) (0.212) (0.204)
Adjusted R2 0.03 0.06 0.03 0.08 0.06
Adjusted within-R2 0.03 0.06 0.04 0.08 0.05
Observations 1,062 1,062 1,062 1,062 1,062

Notes : This table reports the effects of birth order on z-score of measurement for (1) initiative, (2) responsi-
bility, (3) extraversion, (4) emotional stability & (5) openness using a linear model absorbing sibship size
fixed effects. *** p<0.01, ** p<0.05, * p<0.1.

Source : Authors’ calculation using data from the 2004 Madagascar Study on Academic Progress and Academic
Performance and the 2012 Madagascar Young Adult Transitions Survey.
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TABLE A11 - Heterogeneous effects of birth order on non-cognitive skills

@ @ ®) O] ®)

Initiative Responsibility Extraversion Emotional stability Openness

Panel A. Birth order and gender

Birth order : Ref. firstborn

2nd child -0.014 -0.197 0.163 -0.098 -0.096
(0.142) (0.132) (0.138) (0.139) (0.134)
3rd child -0.126 -0.124 0.113 -0.077 0.150
(0.174) (0.162) (0.169) (0.171) (0.165)
4th child 0.060 -0.228 0.011 -0.192 -0.076
(0.207) (0.193) (0.201) (0.204) (0.196)
5th child or more -0.278 -0.041 0.338 -0.204 0.191
(0.230) (0.214) (0.223) (0.226) (0.217)
2nd child * female -0.165 0.147 -0.051 0.053 0.007
(0.178) (0.166) (0.173) (0.175) (0.169)
3rd child * female -0.087 -0.116 -0.024 -0.057 -0.097
(0.192) (0.179) (0.187) (0.189) (0.182)
4th child * female -0.389* 0.286 0.157 0.454** 0.143
(0.209) (0.195) (0.203) (0.206) (0.198)
5th child or more * female 0.070 -0.108 -0.266 0.183 -0.306*
(0.187) (0.174) (0.181) (0.183) (0.177)
Female -0.017 -0.123 -0.030 -0.427*** -0.130
(0.121) (0.113) (0.118) (0.119) (0.115)
Adjusted R2 0.03 0.06 0.04 0.09 0.07
Adjusted within-R2 0.03 0.06 0.04 0.08 0.05
Observations 1,062 1,062 1,062 1,062 1,062

Panel B. Birth order and poverty

Birth order : Ref. firstborn

2nd child -0.099 -0.073 0.153 -0.009 -0.042
(0.119) (0.111) (0.116) (0.119) (0.114)
3rd child -0.216 -0.157 -0.003 -0.175 0.132
(0.150) (0.140) (0.146) (0.150) (0.143)
4th child -0.102 -0.029 0.160 0.017 0.106
(0.184) (0.172) (0.179) (0.184) (0.175)
5th child or more -0.349 -0.020 0.268 -0.074 0.117
(0.220) (0.206) (0.213) (0.219) (0.210)
2nd child * poor household 0.004 -0.114 -0.038 -0.177 -0.095
(0.190) (0.178) (0.184) (0.190) (0.181)
3rd child * poor household 0.139 -0.013 0.416** 0.272 0.019
(0.206) (0.193) (0.200) (0.206) (0.197)
4th child * poor household -0.169 -0.029 -0.137 0.245 -0.165
(0.232) (0.217) (0.225) (0.232) (0.221)
5th child or more * poor household 0.367* -0.059 -0.051 0.099 0.049
(0.202) (0.189) (0.196) (0.201) (0.192)
Poor household -0.022 -0.010 -0.189 -0.173 0.093
(0.138) (0.129) (0.134) (0.137) (0.131)
Adjusted R2 0.03 0.06 0.04 0.06 0.05
Adjusted within-R2 0.03 0.06 0.05 0.06 0.04
Observations 1,062 1,062 1,062 1,062 1,062

Notes : This table reports the effects of birth order, interacted with gender (Panel A) or a dummy equal to 1 if the
household was poor in 2004 (Panel B), on z-score of measurement for (1) initiative, (2) responsibility, (3) extraversion, (4)
emotional stability & (5) openness using a linear model absorbing sibship size fixed effects. *** p<0.01, ** p<0.05, * p<0.1.
Source : Authors’ calculation using data from the 2004 Madagascar Study on Academic Progress and Academic Performance
and the 2012 Madagascar Young Adult Transitions Survey.
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Annexe B

Annexes du Chapitre 2

B1 Description des variables utilisées

La variable indiquant si I’enfant est actuellement scolarisé est une variable
muette égale a 1 sil’enfant a indiqué suivre une formation générale ou technique
au moment de I'enquéte. Aucun enfant de 6 a 15 ans ne suivait de formation

technique.

Le dernier niveau scolaire atteint est évalué par la derniére classe que 1'en-
fant a complétée. Il vaut par exemple 1 sil’enfant n’a pas complété de niveau
supérieur a la premiere année du primaire, 10 si 'enfant a complété la premiere

année du lycée.

La variable indiquant si I’enfant accuse un retard scolaire vaut 1 si la diffé-
rence entre son age et son niveau d’éducation actuel est supérieur a 7 car les
enfants sont supposés commencer leur scolarité a 6 ans au Maroc. Nous tolérons

une marge d’un an du fait du décalage entre ’année scolaire et 'année civile.

Les dépenses éducatives par enfant scolarisé sont calculées a travers 1’agré-
gation des montants dépensés par le ménage au cours des 12 derniers mois
en frais d’inscription, fournitures scolaires, blouses, transport scolaire et autres
dépenses concernant I’éducation divisée par le nombre de personnes indiquant
suivre actuellement une formation générale ou professionnelle dans le ménage.

Nous transformons ensuite cette variable en logarithme pour lisser ses valeurs.
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Les caractéristiques des parents sont déterminées en fonction de leurs ré-
ponses aux questions concernées (age, age au mariage, participation au marché
du travail, choix de I'époux pour la mére et niveau d’éducation pour les deux

parents) et des relations entre les membres du ménage.

On considére qu'un individu participe au marché du travail s’il a travaillé
pour une organisation extérieure au ménage, sur son exploitation agricole ou
pour son compte propre au cours des 7 derniers jours ou s’il était disponible

pour travailler.

On considere qu'une femme a choisi son époux si elle répond qu’elle a choisi
seule qui elle allait épouser et non pas un autre membre du ménage, avec ou

sans concertation avec la femme concernée.

Le niveau d’éducation des parents étant tres faible et montrant peu de
variabilité, nous utilisons une variable muette valant 1 si les parents sont allés

au-dela de I’école primaire, 0 sinon.

En connaissant la relation entre chaque membre du ménage, nous pouvons
connaitre les enfants des membres du ménage s’ils résident dans le ménage.
C’est a partir de cette information que nous construisons la variable indiquant
le nombre d’enfants de la mére vivant dans le ménage. Nous ne savons malheu-
reusement pas si un membre du ménage a d’autres enfants qui ne résident pas

dans le ménage.

Le revenu du ménage a été approximé par le montant des dépenses hebdoma-
daires par unité de consommation. Cet indicateur a été construit par ’addition
des montants dépensés au cours de la semaine passée, au cours du mois passé et
au cours de I’année passée rapportées a la semaine. Les dépenses concernant la
scolarisation n’ont pas été intégrées dans le calcul des dépenses hebdomadaires
par unité de consommation pour ne pas biaiser nos résultats. La somme des
dépenses a ensuite été divisée par le nombre d’unités de consommation calculé
a partir de 1’échelle d’Oxford qui attribue un poids de 1 au premier adulte du
ménage, 0,7 aux autres adultes de plus de 15 ans et 0,5 aux enfants de moins

de 15 ans (Ezzrari and Soudi, 2006). Les dépenses hebdomadaires par unité de
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consommation ont ensuite été transformées en logarithme.

Nous avons aussi créé un indice de richesses construit a partir d"'une Analyse
en Composantes Multiples sur le type de logement, le systeme d’éclairage utilisé,
la présence de cuisine, toilette et salle de bain dans le logement, le raccordement
a l’eau potable, les combustibles utilisés pour la cuisson et les matériaux de
construction utilisés pour les murs, le toit et les sols. Plus I'indice est faible,
plus le ménage est mal logé et considéré comme pauvre. Cet autre indicateur
permet, entre autres, de relativiser le revenu approché par les dépenses dans
le cas des ménages agricoles. En effet, les ménages agricoles peuvent dépenser
peu en nourriture grace a I’autoconsommation de leur production et étre alors
considérés comme pauvres. Sils sont bien logés, 1'indice de richesse permet de

mieux approcher leurs conditions de vie.

Enfin, nous avons aussi construit plusieurs variables pour approcher 1’offre
d’éducation par province : le nombre de salles dans les écoles primaires privées
et publiques pour 100 enfants en age d’aller a I’école primaire (6-12 ans) et le
nombre de salles dans les colleges publics et privés pour 100 enfants en age
d’aller au college (12-15 ans) dans chaque province. Le nombre de salles dans
les écoles primaires et les colleges provient du Recueil Statistique de 'Education
2009-2010 publié par le Ministére de I’Education Nationale du Maroc. Nous
I’avons ensuite divisé par le nombre d’enfants entre 6 et 12 ans par province et
le nombre d’enfants entre 12 et 15 ans par province, calculés a partir des poids
d’enquéte des données MHYS.
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TABLE B1 — Statistiques descriptives

Mean Standard deviation Minimum Maximum Observations

Variables dépendantes

Enfant actuellement scolarisé 0,82 0,39 0 1 1,309
Dernier niveau scolaire atteint 3,36 2,57 0 10 1,309
Retard scolaire 0,20 0,40 0 1 1,072
Dépenses éducatives par enfant scolarisé (log) 5,40 1,26 -1 10 1,188
Caractéristiques de la mere

Age au mariage 19,52 4,06 12 40 1,309
Age 37,19 6,20 21 49 1,309
A au moins complété le primaire 0,18 0,38 0 1 1,309
Participe au marché du travail 0,13 0,34 0 1 1,309
A choisi son époux 0,27 0,45 0 1 1,309
Nombre d’enfants résidant dans le ménage 3,81 1,58 0 9 1,309
Caractéristiques du pére

A au moins complété le primaire 0,24 0,43 0 1 1,309
Caractéristiques du ménage

Dépenses hebdomadaires par téte 4,94 0,62 1 7 1,309
Conditions de vie 67,12 25,75 1 100 1,309
Milieu de résidence (1=Urbain) 0,50 0,50 0 1 1,309
Caractéristiques de 1’enfant

Age 10,36 2,89 6 15 1,309
Genre (1 si gargon) 0,50 0,50 0 1 1,309
Offre éducation

Primaire 2,49 1,67 0 22 1,309
College 1,44 1,15 0 11 1,309

Notes : Ce tableau reporte la moyenne, 1’écart-type, le minimum, le maximum et le nombre d’observations de chacune
des variables dépendantes et de contrdle utilisées dans notre analyse pour 1’échantillon étudié. Source : Calculs de
'auteur en utilisant les données de I'enquéte Moroccan Households and Youth Survey
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Annexe C

Annexes au Chapitre 3
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TABLE C1 — Descriptive statistics : children characteristics by year and grade

0] @ @) 4) ®) (6) @)
Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 ALL
Outcome variables
Drop-out
2013/14 . . . . . . .
2014/15 0.020 0.025 0.027 0.029 0.041 0.082 0.037
2015/16 0.006 0.012 0.015 0.023 0.041 0.100 0.033
2016/17 0.005 0.012 0.014 0.023 0.039 0.099 0.032
All years 0.009 0.015 0.017 0.024 0.040 0.096 0.033
Graduation score
2013/14 . . . . . 4.462
2014/15 . . . . . 4.082
2015/16 . . . . . 4.379
2016/17 . . . . . 4.510
All years . . . . . 4.371
Graduation rate
2013/14 . . . . . 0.729
2014/15 . . . . . 0.656
2015/16 . . . . . 0.751
2016/17 . . . . . 0.780
All years . . . . . 0.736
Enrollment in secondary
2013/14 . . . . . 0.760
2014/15 . . . . . 0.666
2015/16 . . . . . 0.760
2016/17 . . . . . 0.771
All years . . . . . 0.743
Other variables
Gender (boy = 1)
2013/14 0.524 0.521 0.525 0.527 0.533 0.540 0.528
2014/15 0.523 0.524 0.525 0.526 0.529 0.532 0.526
2015/16 0.524 0.523 0.528 0.527 0.528 0.531 0.527
2016/17 0.525 0.525 0.528 0.528 0.529 0.528 0.527
All years 0.524 0.523 0.526 0.527 0.530 0.533 0.527
Age
2013/14 5.836 7.088 8.357 9.533 10.689 11.879 8.819
2014/15 5.815 7.039 8.291 9.480 10.631 11.845 8.821
2015/16 5.786 7.019 8.229 9.418 10.561 11.797 8.763
2016/17 5.777 7.004 8.221 9.375 10.517 11.728 8.691
All years 5.803 7.037 8.274 9.452 10.600 11.811 8.773
Score general
2013/14 5.680 5.772 5.672 5.663 5.702 5.772 5.708
2014/15 5.687 5.790 5.712 5.694 5.723 5.793 5.732
2015/16 5.745 5.837 5.786 5.772 5.785 5.830 5.792
2016/17 5.816 5.908 5.868 5.872 5.870 5.905 5.872
All years 5.733 5.827 5.760 5.750 5.770 5.826 5.777
Grade repetition
2013/14 0.170 0.123 0.139 0.115 0.108 0.189 0.141
2014/15 0.179 0.132 0.141 0.122 0.114 0.209 0.150
2015/16 0.187 0.143 0.153 0.135 0.129 0.213 0.161
2016/17 0.189 0.142 0.151 0.130 0.127 0.198 0.157
All years 0.181 0.135 0.146 0.125 0.119 0.203 0.152
Change school
2013/14 0.029 0.036 0.031 0.040 0.030 0.733 0.142
2014/15 0.032 0.037 0.033 0.042 0.029 0.697 0.146
2015/16 0.026 0.039 0.036 0.044 0.031 0.691 0.148
2016/17 0.033 0.040 0.038 0.047 0.033 0.699 0.148
All years 0.030 0.038 0.034 0.043 0.031 0.704 0.146

Notes : Authors’ elaboration using data from MASSAR. Sample restricted to primary school children in municipalities with

poverty rates between 20% and 40%. The outcomes are defined as follow. Dropout : the grade-specific dropout rate in primary
school. Graduation score : the average standardized test score at the exam at the end of grade 6. Graduation rate : the share of
students graduating from primary school. Enrollment in secondary : the share of students in grade 6 enrolled in secondary
school the following year. See Section 3.3.2 for other details. 170



FIGURE C1 - Study municipalities
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with poverty rates between 20% and 40%). See notes to Figure 3.1 for other details.
Source : Authors’ elaboration using treatment data from the Haut-Commissariat au Plan.
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FIGURE C2 — Outcomes in study municipalities
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Notes : Authors’ elaboration using data from MASSAR. These maps represent the
average of the main outcomes of interest in each study municipality : (a) the grade-
specific dropout rate in primary school; (b) the average standardized test score at grade
6 exam; (c) the share of students graduating from primary school; (d) the share of
students in grade 6 enrolled in secondary school the following year. See notes to Figure

3.1 and Section 3.3.2 for other details.
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TABLE C2 — Descriptive statistics : gender differences

All grades Std. diff. by grade
1) (2) (3) %) ) (6) (7) (8 ) (10)
Girls Boys Std. diff N Grade1l Grade2 Grade3 Grade4 Grade5 Gradeb6

Age 8.614 8.829 -0.090 1,834,398 -0.038 -0.095 -0.147 -0.185 -0.229 -0.257
(2.301) (2.458)

GPA 5.997 5.684 0.261 1,771,175  0.156 0.215 0.269 0.319 0.348 0.295
(1.210) (1.194)

Drop-out 0.036 0.028 0.042 1,834,399  -0.008 0.003 0.001 0.020 0.034 0.119
(0.186) (0.166)

Repeat grade 0.130 0.186 -0.155 1,834,399 -0.107 -0.137 -0.170 -0.198 -0.214 -0.133
(0.336) (0.389)

Change school 0.148 0.148 0.001 1,834,399  -0.001 -0.003 -0.014 -0.007 -0.011 0.035
(0.355) (0.355)

Graduation score 4.612 4.300 0.147 279,880 . . . . . 0.147

(2246)  (1.984)

Notes : The unit of observation is a student-year for the schooling years 2015/16 and 2016/17. Sample restricted to students in
primary schools in municipalities with 2004 poverty rates in the range [20%, 40%]. Standard deviations are in parenthesis.
Source : Authors’ calculation using data from MASSAR.
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TABLE C3 - Pre-intervention balance

1) @) ®) (4) ©)

Nighttime Population Share Distance Travel time
light density of croplands to road to city
LATE -0.157 -0.050 -0.209 -0.129 -0.174
(0.124) (0.088) (0.161) (0.173) (0.170)
Sample mean -0.000 0.000 0.000 -0.000 0.000
N 670 670 670 670 670

Notes : The table reports the results of local linear regressions using a bandwidth of 10 percentage
points on each side of the cut-off. Nighttime lights, population density and the share of croplands
are from 2005. Distance to road is from the 1980s to 2010 (no confirmed date). Travel time to
city is from 2000. See Goodman et al. (2019) for more details. Observations are weighted using a
triangular kernel function. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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FIGURE C3 - Mapping imperfect compliance
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cipalities” compliance to the Tayssir’s targeting rule. Source : Authors’ elaboration
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TABLE C4 — Robustness checks : Effect of Tayssir on dropout

Dep Var : Drop-out

(1) 2) 3) 4 ®) (6)
Baseline Uniform Covariates Quadratic BW=7.5 BW=5
results kernel
Panel A. All kids
LATE -0.013*** -0.011%** -0.015%** -0.022%**  -0.017***  -0.024***
(0.004) (0.003) (0.004) (0.007) (0.005) (0.006)
Mean 0.032 0.032 0.032 0.032 0.032 0.032
N 1,834,399 1,834,399 1,834,399 1,834,399 1,248,413 779,486
Panel B. Boys
LATE -0.010*** -0.008** -0.009** -0.018*** -0.012** -0.022***
(0.004) (0.003) (0.004) (0.007) (0.005) (0.006)
Mean 0.028 0.028 0.028 0.028 0.028 0.028
N 966,709 966,709 966,709 966,709 657,291 410,925
Panel C. Girls
LATE -0.018*** -0.014%** -0.018*** -0.027***  -0.022***  -0.025%**
(0.004) (0.004) (0.004) (0.007) (0.005) (0.007)
Mean 0.036 0.036 0.036 0.036 0.036 0.037
N 867,690 867,690 867,690 867,690 591,122 368,561

Notes : This table reports local average treatment effects of Tayssir cash transfers (Eq. 3.1 in the text). The
dependent variable is a dummy equals one if a student dropout from school. Column 1 reports the results
from Table 3.2, column 7. Column 2 : observations are weighted using a uniform function. Column 3
includes the following covariates : nighttime lights, population density, the share of croplands, distance to
road, and travel to city (see notes to Table C3 for more details on the definition of these variables). Column
4 reports the results using a quadratic polynomial approximation run separately on each side of the cut-off.
Column 5 : the bandwidth is narrowed to 7.5 p.p. on either side of the cut-off. Column 6 : the bandwidth is
narrowed to 5 p.p. on either side of the cut-off. See notes to Table 3.2 for more details. *** p<0.01, ** p<0.05,
* p<0.1.

Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.
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TABLE C5 — Robustness checks : Effect of Tayssir on test scores

Dep Var : Standardized graduation score

1 (2 3 4 ®) (6)
Baseline Uniform Covariates Quadratic BW=75 BW=5
results kernel
Panel A. No correction
LATE -0.163** -0.148** -0.151** -0.156 -0.166* -0.171
(0.078) (0.072) (0.072) (0.119) (0.094) (0.109)
Mean -0.000 -0.000 -0.000 -0.000 -0.003 -0.017
N 279,880 279,880 279,880 279,880 191,230 119,626
Panel B. Lower bound
LATE -0.141** -0.127** -0.139** -0.138 -0.146* -0.148
(0.064) (0.059) (0.061) (0.099) (0.078) (0.091)
Mean 0.016 0.016 0.016 0.016 0.014 0.002
N 335,419 335,419 335,419 335,419 229,515 143,471
Panel C. Higher bound
LATE -0.025 -0.015 0.006 0.019 -0.016 0.013
(0.073) (0.066) (0.071) (0.110) (0.087) (0.099)
Mean -0.353 -0.353 -0.353 -0.353 -0.358 -0.368
N 335,419 335,419 335,419 335,419 229,515 143,471

Notes : This table reports local average treatment effects of Tayssir cash transfers (Eq. 3.1 in the text). The
dependent variable is the standardized graduation score obtained at the end of grade 6. Column 1 reports the
results from Table 3.4, column 1. See notes to Table 3.2 for more details. Panel A : results with no correction
for differential dropout rates. Panel B : results imputing the score of 0 to dropouts. Panel C : results imputing
the median score to dropouts. *** p<0.01, ** p<0.05, * p<0.1.

Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.
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TABLE C6 — Robustness checks : Effect of Tayssir on class size, grade repetition, and
school change

o) 2 3 4 ®) (6)
Baseline Uniform Covariates Quadratic BW=75 BW=5
results kernel
Panel A. Effects on class size
LATE 3.599*** 4.546*** 7.843*%* 6.100*** 4.519*** 5.207***
(0.887) (0.793) (0.832) (1.239) (1.040) (1.082)
Mean 30.682 30.682 30.682 30.682 30.685 30.033
N 307,908 307,908 307,908 307,908 211,117 132,588
Panel B. Effects on grade repetition
LATE 0.001 -0.005 0.002 0.000 0.003 0.000
(0.006) (0.005) (0.006) (0.010) (0.007) (0.009)
Mean 0.159 0.159 0.159 0.159 0.162 0.163
N 1,834,399 1,834,399 1,834,399 1,834,399 1,248,413 779,486
Panel C. Effects on school changes
LATE 0.002 0.001 0.005 0.002 0.005 -0.007
(0.006) (0.005) (0.006) (0.009) (0.007) (0.008)
Mean 0.148 0.148 0.148 0.148 0.148 0.148
N 1,834,399 1,834,399 1,834,399 1,834,399 1,248,413 779,486

Notes : This table reports local average treatment effects of Tayssir cash transfers (Eq. 3.1 in the text). Each row in this
table represents a separate outcome variable. Class size corresponds the average number of students by class in grade 6.
Grade repetition (resp. school change) is a dummy variable coded one if a student repeats a grade (resp. moved to a
different school). Column 1 reports the results from Table 3.5. See notes to Table 3.2 for more details. *** p<0.01, ** p<0.05,

*p<0.1.
Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.
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TABLE C7 — Robustness checks : Effect of Tayssir on educational attainment

1) (03] ®3) 4) ) (6)

Baseline Uniform Covariates Quadratic BW=17.5 BW=5
results kernel
Panel A. Effects on graduation
from primary school
LATE 0.020 0.026 0.011 0.030 0.032 0.023
(0.026) (0.021) (0.025) (0.040) (0.032) (0.036)
Mean 0.638 0.638 0.638 0.638 0.633 0.633
N 334,299 334,299 334,299 334,299 228,987 143,212
Panel B. Effects on enrollment
in secondary school
LATE 0.045** 0.039** 0.043** 0.069** 0.059** 0.067**
(0.021) (0.019) (0.020) (0.030) (0.024) (0.026)
Mean 0.638 0.638 0.638 0.638 0.633 0.634
N 334,299 334,299 334,299 334,299 228,987 143,212

Notes : This table reports local average treatment effects of Tayssir cash transfers (Eq. 3.1 in the text). Sample
restricted to grade 6 students. Each row in this table represents a separate outcome variable. Graduation from
primary school : dummy variable coded one if a student in grade 6 graduates from primary school. Enrollment in
secondary school : dummy variable coded one if a student in grade 6 is enrolled in secondary school the following
year. Both outcomes are corrected for selection into dropouts. Column 1 reports the results from Table 3.6, column 2
and 4, Panel A. See notes to Table 3.2 for more details. *** p<0.01, ** p<0.05, * p<0.1.

Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.
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FIGURE C4 — Reduced form effect on graduation scores
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Notes : Figures show a linear prediction plot of the standardized graduation scores on
municipality poverty rate, run separately on each side of the normalized eligibility cut-off.
Figure A : no correction for differential dropout rates. Figure B : the score of zero is imputed to
dropouts. Figure C : the median score is imputed to dropouts. See notes to Figure 3.4 for more
details.

Source : Authors’ calculation using poverty rate from Morocco’s Haut-Commissariat au Plan and
exam score from MASSAR.
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TABLE C8 — Descriptive statistics : selective dropout by gender

All grades Std. diff. by grade

@ @ ®) @ ®) O @ ®) ©) (10)
Drop-out =1 Drop-out =0 Std. diff Observations Gradel Grade2 Grade3 Grade4 Grade5 Grade6

Panel A. Boys

Age 11.999 8.716 1.043 974,823 0.302 0.664 0.628 1.236 0.961 0.881
(3.171) (3.126)

GPA (t—1) 4.960 5.688 -0.453 943,269 -0.143 -0.158 -0.223 -0.399 -0.809 -0.661
(1.940) (1.188)

GPA (t—2) 4.336 5.584 -0.921 818,729 -0.777 -0.519 -0.747 -0.843 -0.997 -1.015
(1.509) (1.180)

Repeat grade (t—1) 0.573 0.167 0.926 966,281 0.274 0.422 0.778 0.904 1.034 1.118
(0.495) (0.373)

Repeat grade (t—2) 0.335 0.148 0.448 812,875 0.405 0.136 0.484 0.506 0.506 0.537
(0.472) (0.355)

Change school (t—1) 0.027 0.031 -0.025 966,104 0.067 0.084 0.007 -0.023 -0.023 -0.093
(0.161) (0.173)

Change school (t—2) 0.035 0.030 0.026 812,707 0.057 0.156 0.068 0.024 0.019 -0.049
(0.183) (0.171)

Panel B. Girls

Age 11.684 8.480 1.140 874,729 0.287 0.666 1.046 1.332 0.825 0.523
(2.724) (2.895)

GPA (t—1) 5.343 6.001 -0.369 839,992 -0.111 -0.122 -0.070 -0.365 -0.678 -0.573
(2.215) (1.203)

GPA (t—2) 4.697 5.895 -0.864 728,596 -0.824 -0.529 -0.615 -0.871 -0.867 -0.997
(1.571) (1.174)

Repeat grade (t—1) 0.519 0.112 0.973 867,559 0.327 0.491 0.728 0.960 0.916 1.204
(0.500) (0.316)

Repeat grade (t—2) 0.220 0.103 0.323 723,571 0.455 0.181 0.439 0.470 0.413 0.408
(0.414) (0.303)

Change school (t—1) 0.026 0.029 -0.021 867,442 0.069 0.092 0.024 -0.055 0.055 -0.104
(0.159) (0.169)

Change school (t—2) 0.027 0.028 -0.007 723,458 0.075 0.059 0.059 0.009 0.001 -0.089
(0.163) (0.166)

Notes : The unit of observation is a student-year for the schooling years 2015/16 and 2016/17. Sample restricted to students in primary schools in
municipalities with 2004 poverty rates in the range [20%, 40%]. Standard deviations are in parenthesis.
Source : Authors’ calculation using data from MASSAR.
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TABLE C9 - Class size and test scores

Dep. Var. : graduation test score

@ @ ®G) ) ®)
diff. drop-out : No correction Correction
imputed score : 0 p10 p25 p50
Panel A. All children
LATE -0.048* -0.012 -0.022 -0.035 -0.045*
(0.027) (0.022) (0.022) (0.023) (0.025)
Mean -0.000 -0.353 -0.235 -0.097 0.016
Observations 279,880 335,419 335,419 335,419 335,419
Panel B. Boys
LATE -0.052** -0.029 -0.037% -0.043** -0.049**
(0.024) (0.021) (0.021) (0.021) (0.022)
Mean -0.069 -0.368 -0.247 -0.155 -0.062
Observations 151,024 176,734 176,734 176,734 176,734
Panel C. Girls
LATE -0.038 0.016 0.003 -0.019 -0.034
(0.036) (0.027) (0.026) (0.028) (0.030)
Mean 0.080 -0.335 -0.223 -0.032 0.102
Observations 128,856 158,685 158,685 158,685 158,685

Notes : This table reports fuzzy regression discontinuity estimates instrumenting class size by the
eligibility cutoff. The dependent variable is the standardized graduation score obtained at the end of
grade 6. Columns 1 to 5 report estimates from various specifications of the effect of the variation in
class size induced by the program on test scores. Column 1 : results with no correction for selective
dropout rates. Columns 2 to 5 : results imputing scores corresponding to different degrees of selection
into dropout (column 2 : upper bound of the true effect; column 5 : lower bound of the true effect).
Sample restricted to grade 6 students. See notes to Table 3.2 for more details. *** p<0.01, ** p<0.05, *
p<0.1.

Source : Authors’ calculation using data from MASSAR and Haut-Commissariat au Plan.
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FIGURE C5 — Reduced form effect on class size, grade repetition, and school change

(a) Class size (in grade 6) (b) Grade repetition (c) School changes
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Notes : Figures show a linear prediction plot of the average class size on municipality poverty
rate, run separately on each side of the normalized eligibility cut-off. See notes to Figure 3.4 for

more details.
Source : Authors’ calculation using poverty rate from Morocco’s Haut-Commissariat au Plan and

exam score from MASSAR.

183



FIGURE C6 — Reduced form effect on graduation from primary school

(a) All (b) Boys (c) Girls
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Notes : Figures show a linear prediction plot of the graduation rate on municipality poverty
rate, run separately on each side of the normalized eligibility cut-off. The graduation rate is
defined as a dummy variable coded one if a student in grade 6 graduates from primary school.
Selection into dropouts is corrected by imputing a value of zero to dropouts. See notes to Figure
3.4 for more details.

Source : Authors’ calculation using poverty rate from Morocco’s Haut-Commissariat au Plan and
exam score from MASSAR.
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FIGURE C7 — Reduced form effect on enrollment in secondary school

(a) All (b) Boys (c) Girls
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Notes : Figures show a linear prediction plot of access to secondary school on municipality
poverty rate, run separately on each side of the normalized eligibility cut-off. Access to
secondary school is a dummy variable coded one if a student in grade 6 is enrolled in secondary
school the following year. Selection into dropouts is corrected by imputing a value of zero to
dropouts. See notes to Figure 3.4 for more details.

Source : Authors’ calculation using poverty rate from Morocco’s Haut-Commissariat au Plan and
exam score from MASSAR.
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