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RØsumØ et mots-clØs

Cette thŁse Øtudie de façon empirique l’e�et de la vie familiale sur l’o�re de travail

dans le contexte français. Elle comprend quatre chapitres indØpendants, chacun

consacrØ à un aspect prØcis de l’impact de la vie familiale sur les dØcisions d’allocation

de temps au travail à l’extØrieur du foyer. Le premier contribue à la littØrature

rØcente traitant de l’e�et de la fØconditØ sur les revenus et l’o�re de travail des mŁres

en examinant l’hØtØrogØnØitØ de ces e�ets le long de la distribution de leurs salaires

potentiels. Le second cherche à dØterminer si l’augmentation de la disponibilitØ de

services de garde d’enfants abordables fournis par des crŁches subventionnØes par

les pouvoirs publics, et donc la diminution du coßt implicite du travail à l’extØrieur

du domicile, permet aux parents, et en particulier aux mŁres de jeunes enfants,

d’augmenter leur o�re de travail et leurs revenus. Le troisiŁme se concentre sur

les consØquences de la vie familiale sur les systŁmes de santØ, en quanti�ant la

contribution de la parentalitØ à la diminution de l’o�re de travail des in�rmiŁres au

long de leurs carriŁres. En�n, le dernier chapitre explore comment un changement

brutal et permanent, ici le licenciement d’un des adultes de la famille, a�ecte la

structure de l’avantage comparatif intra-familial et se rØpercute sur les relations

familiales et l’o�re de travail des autres membres.

Mots-clØs : InØgalitØs de genre, o�re de travail au sein de la famille, garde d’enfants,

travail in�rmier, licenciement Øconomique
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Abstract and keywords

This dissertation investigates the e�ect of family life on labor supply in the French

context through an empirical lens. It consists of four independent chapters, each

devoted to a speci�c aspect of the impact of family life on decisions to allocate time

to work outside the home. The �rst contributes to the recent literature on the e�ect

of fertility on mothers’ earnings and labor supply by assessing the heterogeneity of

these e�ects along the distribution of their potential wages. The second examines

whether increasing the availability of a�ordable childcare provided by publicly sub-

sidized daycare centers, and thus lowering the implicit cost of working outside the

home, allows parents, and in particular mothers of young children, to increase their

labor supply and earnings. The third focuses on the impact of family life on health

care systems, and quanti�es the contribution of parenthood to the decline in nurses’

labor supply over their careers. Finally, the last chapter explores how a sudden and

persistent disruption, in this case the layo� of one of the adults in the family, a�ects

the structure of within-family comparative advantage and spills over into the family

relationships and labor supply of the other members.

Keywords: Gender inequality, family labor supply, childcare, nursing, job displace-

ment.
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Introduction



2 Introduction

Vie familiale et Øcarts entre les sexes sur le marchØ

du travail

Les inØgalitØs entre les hommes et les femmes sur le marchØ du travail constituent

l’un des faits stylisØs les plus saillants et robustes, aussi bien dans les Øconomies

avancØes que dans les pays en voie de dØveloppement : les femmes reprØsentent une

part plus faible de l’emploi, et lorsqu’elles sont salariØes, travaillent moins d’heures

et et pour des salaires plus faibles que leurs homologues masculins. L’ampleur de ces

Øcarts s’est toutefois considØrablement rØduite au cours de la seconde moitiØ du XXe

siŁcle. Cette Øvolution favorable rØsulte en grande partie de la rØduction des Øcarts

de niveau d’Øducation entre femmes et hommes, et de la participation plus continue

de celles-ci au marchØ du travail. Comme l’expose Goldin (2006), cette � rØvolution

tranquille � dØcoule trŁs largement de la maîtrise de la fØconditØ grâce à la di�usion

de la pilule contraceptive dans les annØes soixante (voir Øgalement Goldin et Katz,

2002). Les jeunes femmes ont ainsi pu maîtriser le calendrier de leurs maternitØs,

envisager des Øtudes longues et se projeter dans des carriŁres continues. Une partie

des Øcarts passØs entre les sexes rØsultait en e�et de di�Ørences de productivitØ sur

le marchØ du travail, liØes à des Øtudes plus courtes et à une moindre expØrience ac-

cumulØe sur le marchØ du travail. Aujourd’hui, bien que femmes et hommes fassent

des choix d’Øducation di�Ørents en moyenne, par exemple en termes de �liŁres uni-

versitaires (Zafar, 2013), les Øcarts entre les sexes en matiŁre de niveau d’Øducation

se sont inversØs dans presque tous les pays dØveloppØs (voir Figure 1). Il semble par

consØquent peu probable que les inØgalitØs de genre qui persistent sur le marchØ du

travail proviennent essentiellement d’Øcarts de productivitØ.

L’impact des maternitØs sur les inØgalitØs entre femmes et hommes sur le mar-

chØ du travail est nØanmoins loin d’avoir disparu. Bien au contraire, des recherches

rØcentes montrent que, dans les pays dØveloppØs, la grande majoritØ des Øcarts qui

subsistent entre les sexes sur le marchØ du travail rØsultent des consØquences directes1

de la fØconditØ sur les carriŁres des mŁres (Kleven et al., 2019b). Ces e�ets nØgatifs

Øtaient certes connus et analysØs depuis longtemps par Øconomistes et sociologues

1Par opposition aux consØquences anticipØes de la fØconditØ sur les dØcisions d’Øducation discutØe
au paragraphe prØcØdent.
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Figure 1 � Part de femmes parmi les nouveaux diplômØs de l’enseignement supØ-
rieur, 2019
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(par exemple par Waldfogel, 1995, 1997), tout comme l’e�et de la fØconditØ sur l’o�re

de travail des femmes (voir par exemple Fleisher et Rhodes, 1979). Cependant, ce

courant relativement rØcent en Øconomie du travail di�Łre de ces approches plus an-

ciennes tant sur la mØthode que sur la portØe des rØsultats. D’une part, au contraire

de la plupart des travaux antØrieurs sur l’Øcart des rØmunØrations entre les femmes

et les hommes qui utilisent les approches traditionnelles de dØcomposition (Blinder,

1973 ; Oaxaca, 1973), il se fonde sur des techniques quasi-expØrimentales pour iden-

ti�er de maniŁre crØdible l’e�et causal de la fØconditØ sur l’emploi et les carriŁres des

parents. D’autre part, la cible des nouvelles approches est clairement dØ�nie comme

l’e�et causal de la maternitØ sur les trajectoires professionnelles des mŁres dans

l’ensemble de la population, qui est la grandeur d’intØrŒt lorsqu’il s’agit de considØ-

rer les Øcarts agrØgØs entre les sexes. En cela, ces nouvelles approches contrastent

avec certains travaux antØrieurs : dans leur recherche d’instruments particuliŁrement

convaincants pour Øliminer les biais d’endogØnØitØ et identi�er les consØquences des

dØcisions de fØconditØ sur l’emploi des mŁres, certains auteurs ont pu se concentrer

sur des sous-populations assez sØlectionnØes, ce qui rendait l’extrapolation des e�ets

estimØs assez dØlicate (voir par exemple Angrist et Evans, 1998 ; Lundborg et al.,

2017).

Ces nouveaux dØveloppements scienti�ques ont ØtØ rendus possibles par la dispo-

nibilitØ accrue de donnØes administratives dØtaillØes et complŁtes pour les chercheurs

(Card et al., 2010). Cela explique pourquoi les pays d’Europe du Nord comme la

SuŁde (Angelov et al., 2016) ou le Danemark (Kleven et al., 2019b), pour lesquels les

versions statistiques des registres administratifs sont depuis longtemps accessibles

aux chercheurs, ont ØtØ les premiers domaines d’application de ces mØthodes. Des

comparaisons internationales ont depuis ØtØ e�ectuØes pour quelques pays (Kleven

et al., 2019a). Dans le cas français, Meurs et Pora (2019) montrent que l’Øducation

et l’expØrience n’expliquent plus l’Øcart de salaire entre les femmes et les hommes, et

fournissent des estimations de l’e�et de la maternitØ sur le revenu salarial des mŁres

basØes sur le cadre dØveloppØ par Kleven et al. (2019b). En termes de comparaisons

internationales, leur estimation de l’e�et de long terme, 32% (voir Figure 2) se situe

entre celles des pays scandinaves (Danemark, 21% ; SuŁde, 26%) et celles des pays

anglophones (Royaume-Uni, 44% ; États-Unis, 31%). Cette perte de revenu sala-
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rial due à l’arrivØe des enfants dØcoule essentiellement d’une diminution du temps

consacrØ au travail salariØ, que ce soit par passage à temps partiel ou par retrait de

l’activitØ salariØe.

L’o�re de travail des mŁres : quelles thØories en

concurrence ?

D’un point de vue thØorique, ces rØsultats empiriques soulignent que les individus

ne prennent pas leurs dØcisions d’allocation de temps et d’e�ort de maniŁre isolØe,

comme le supposeraient les modŁles d’o�re de travail les plus simples. Au contraire,

ils sont Øtroitement liØs par un rØseau de relations qui dØlimite des unitØs au sein

desquelles la plupart des dØcisions sont prises conjointement : les familles. Ce fait

est reconnu depuis longtemps par ce que certains ont appelØ la nouvelle Øconomie de

la famille (Becker, 1974). En e�et, lorsque les individus sont considØrØs de maniŁre

isolØe, l’allocation de leur temps devrait seulement dØpendre d’une comparaison de

leurs propres productivitØs entre les secteurs, à savoir le rendement du temps passØ

sur le marchØ du travail par rapport au temps passØ à la production domestique.

En revanche, lorsqu’ils sont considØrØs comme faisant partie d’une famille dans la-

quelle, en dehors de di�Ørences de productivitØ, le temps et l’e�ort consacrØs par

chaque individu à la production domestique sont un substitut parfait du temps et

de l’e�ort consacrØs par tout autre membre de la famille, l’allocation du temps et

de l’e�ort doit re�Øter la structure de l’avantage comparatif au sein de la famille

(Becker, 1981). En consØquence, le fait qu’un individu soit plus productif sur le

marchØ du travail que dans la production domestique ne su�t plus à expliquer qu’il

consacre plus de temps au premier qu’au second : la dØcision dØpend en fait de la

productivitØ relative des autres membres de la cellule familiale.

Pris au pied de la lettre, le modŁle de famille dØveloppØ par Becker, statique,

certain et unitaire, dans lequel les individus se substituent parfaitement les uns aux

autres, est rejetØ par les donnØes. En e�et, il prØdit qu’au plus un membre du mØnage

consacrera du temps et des e�orts à la fois au marchØ du travail et à la production

domestique. En d’autres termes, pour rationaliser les di�Ørences entre femmes et
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Figure 2 � Estimations de l’e�et de la parentalitØ sur la position des parents sur le
marchØ du travail, France 2002-2015
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hommes en matiŁre d’allocation du temps, ce modŁle prØdirait que les hommes qui

consacrent un temps non-nul à la production domestique doivent Øgalement Œtre

les seuls pourvoyeurs de revenu de leur famille, leurs conjointes se spØcialisant en-

tiŁrement dans la production domestique. Cette prØdiction contredit la situation

actuelle dans laquelle les couples bi-actifs sont les plus nombreux, les deux conjoints

consacrant une part non-nulle quoique trŁs di�Ørente de leur temps à la production

domestique (Bart et al., 2015).

En plus de cette invalidation empirique, cette approche a depuis ØtØ contestØe

sur des bases thØoriques, parce qu’elle enfreint l’individualisme mØthodologique :

ce modŁle unitaire de mØnage ne peut re�Øter une dØcision prise par les di�Ørents

individus qui le composent que dans la mesure oø ceux-ci mettent toutes leurs res-

sources en commun, et ont les mŒmes prØfØrences (Chiappori, 1988). Une partie

importante de l’Øconomie de la famille a donc dØveloppØ des modŁles collectifs du

mØnage, en mettant l’accent sur la rŁgle de dØcision au sein des familles et en in-

corporant progressivement des aspects importants de la vie familiale tels que la

production domestique (Chiappori, 1997) et les enfants (Blundell et al., 2005). Une

limite de l’approche des modŁles collectifs est que ce haut niveau de �exibilitØ rend

di�cile la mise à l’Øpreuve empirique des conclusions thØoriques, faute de donnØes.

Par exemple, lorsqu’il incorpore la production domestique et les enfants, le modŁle

ne peut Œtre identi�Ø qu’avec des donnØes dØtaillØes sur l’utilisation du temps qui

permettent de distinguer le temps consacrØ à la production domestique de celui dØ-

diØ aux loisirs.

Dans le contexte particulier des di�Ørences entre femmes et hommes en matiŁre

de dØcisions relatives aux enfants, une di�cultØ supplØmentaire a trait à l’impor-

tance des normes et de l’identitØ. En e�et, l’arrivØe des enfants est susceptible de

modi�er non seulement la structure de l’avantage comparatif au sein de la famille,

mais aussi le jugement des parents quant à l’allocation appropriØe de leur temps

et de leur e�ort compte tenu de leur appartenance à l’un ou l’autre sexe. Cet e�et

englobe une multiplicitØ de canaux que les Øconomistes ont gØnØralement regroupØs

sous le terme d’identitØ. ThØoriquement, l’identitØ de genre est parfois modØlisØe

comme un coßt psychologique que les femmes et les hommes subissent lorsque leurs
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choix s’Øcartent de comportements dØ�nis de maniŁre exogŁne et jugØs appropriØs

pour leur genre (Akerlof et Kranton, 2000). Cependant, d’autres auteurs choisissent

plutôt de considØrer les Øcarts par rapport aux comportements mØdians à l’Øquilibre

(Barigozzi et al., 2018). Ce dernier choix est plus coßteux en termes de modØlisa-

tion, car il est dØpourvu de sens en dehors du contexte d’une population d’agents

hØtØrogŁnes. En e�et, en l’absence d’hØtØrogØnØitØ, tous les mØnages sont identiques

et ne peuvent donc pas dØvier du comportement du mØnage mØdian. Cependant, il a

l’avantage de correspondre à des phØnomŁnes d’e�ets de pairs qui ont ØtØ documentØ

empiriquement (Maurin et Moschion, 2009). Le principal intØrŒt de cette approche

est de surcroît de permettre d’appliquer les outils normatifs usuels de l’Øconomie

publique aux normes de genre. En e�et, dans ce modŁle, si elles sont assez nom-

breuses, les familles qui font le choix traditionnel de consacrer une part importante

du temps des mŁres à l’Øducation des enfants accroissent le coßt pour les autres fa-

milles d’une allocation du temps dans laquelle les mŁres passent davantage de temps

sur le marchØ du travail. En d’autres termes, l’Øquilibre de laisser-faire n’est pas

e�cace, parce que les dØcisions d’allocation du temps d’une famille imposent une

externalitØ sur les autres. Cela justi�e l’intervention du dØcideur public, qui peut

par exemple dØcider de subventionner des services de garde d’enfant.

Structure et objet de la thŁse

Cette thŁse Øtudie de façon empirique l’e�et de la vie familiale sur l’o�re de tra-

vail dans le contexte français. Elle comprend quatre chapitres indØpendants, chacun

consacrØ à un aspect prØcis de l’impact de la vie familiale sur les dØcisions d’allo-

cation de temps au travail à l’extØrieur du foyer. Le chapitre 1, co-Øcrit avec Lionel

Wilner, contribue à la littØrature rØcente traitant de l’e�et de la fØconditØ sur les re-

venus et l’o�re de travail des mŁres en examinant l’hØtØrogØnØitØ de ces e�ets le long

de la distribution de leurs salaires potentiels. Le chapitre 2 cherche à dØterminer si

l’augmentation de la disponibilitØ de services de garde d’enfants abordables fournis

par des crŁches subventionnØes par les pouvoirs publics, et donc la diminution du

coßt implicite du travail à l’extØrieur du domicile, permet aux parents, et en parti-

culier aux mŁres de jeunes enfants, d’augmenter leur o�re de travail et leurs revenus.

Le chapitre 3 se concentre sur les consØquences de la vie familiale sur les systŁmes
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de santØ, en quanti�ant la contribution de la parentalitØ à la diminution de l’o�re

de travail des in�rmiŁres au long de leurs carriŁres. En�n, le chapitre 4, co-Øcrit

avec Raphaºl Lardeux, explore comment un changement brutal et permanent, ici le

licenciement d’un des adultes de la famille, a�ecte la structure de l’avantage com-

paratif intra-familial et se rØpercute sur les relations familiales et l’o�re de travail

des autres membres.

DonnØes et mØthodes

Ces chapitres sont liØs non seulement par leur objet commun, l’e�et de la vie fami-

liale sur l’o�re de travail, mais aussi par les donnØes et les mØthodes qu’ils mobilisent.

Tout d’abord, les quatre chapitres reposent sur des donnØes issues de registres ad-

ministratifs français appelØs DADS (DØclarations Annuelles de DonnØes Sociales) et

EDP (Échantillon DØmographique Permanent). Les DADS regroupent les informa-

tions fournies par les employeurs lors du remplissage de formulaires de dØclaration

de salaires : revenus salariaux, heures et jours travaillØs, profession, secteur d’ac-

tivitØ, ainsi que des caractØristiques individuelles telles que l’âge et le sexe. Les

DADS ont l’avantage de permettre le rapprochement entre employeur et salariØ car

elles intŁgrent le Siret (SystŁme d’Identi�cation au RØpertoire des ÉTablissements),

un identi�ant d’Øtablissement. Ce lien salariØ-employeur est crucial pour le dernier

chapitre de cette thŁse, qui Øtudie les consØquences sur les dØcisions prises par les

salariØs et leurs familles de chocs qui se produisent au niveau de l’Øtablissement oø

ils travaillent.

Les donnØes de l’EDP combinent des informations administratives provenant de

sources multiples, les plus utiles ici Øtant les bulletins de naissance et les dØclarations

�scales pour l’impôt sur le revenu et la taxe d’habitation. Les donnØes regroupØes

dans les DADS et l’EDP peuvent Œtre appariØes grâce à un identi�ant anonyme basØe

sur le NIR (NumØro d’Inscription au RØpertoire), un numØro de sØcuritØ sociale.

Cette possibilitØ est particuliŁrement importante pour cette thŁse car elle permet de

savoir si un individu adulte a des enfants, et les dates de naissance de ces enfants. La

limite la plus importante de ces donnØes est cependant qu’elles ne couvrent qu’un
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Øchantillon de la population française2, dØ�ni au niveau individuel, par opposition

au niveau du mØnage, ce qui limite la possibilitØ de considØrer les couples de maniŁre

symØtrique.

Les quatre chapitres s’appuient sur la nature longitudinale des donnØes et sur

l’hØtØrogØnØitØ de l’exposition aux divers chocs et ont donc recours à une variante

de la technique canonique de di�Ørence-de-di�Ørences pour identi�er l’e�et causal de

la vie familiale sur l’o�re de travail. InitiØe en ØpidØmiologie par Snow (1855), cette

approche est devenue commune chez les Øconomistes du travail et les spØcialistes

des �nances publiques au cours des derniŁres dØcennies (voir par exemple Card et

Krueger, 1994), dans la lignØe de ce que certains ont pu appeler � rØvolution de la

crØdibilitØ � (Angrist et Pischke, 2010). La thŁse met en ÷uvre ce cadre gØnØral à

di�Ørentes Øchelles. Les chapitres 1 et 3 considŁrent l’exposition à la parentalitØ, qui

correspond aux naissances de ses enfants et est donc dØ�nie au niveau individuel

ou familial. Le chapitre 2 se concentre sur les chocs dØ�nis par des augmentations

soudaines de la disponibilitØ des places en crŁche, mesurØe au niveau de la commune.

En�n, le chapitre 4 Øtudie les cessations d’emploi exogŁnes dØclenchØes par des ØvØ-

nements qui ont lieu au niveau de l’Øtablissement. Des ØconomŁtres ont rØcemment

mis en doute le bien fondØ de variations courantes de cette stratØgie pour identi�er

les e�ets causaux d’intØrŒt, soit lorsque la di�Ørence de di�Ørences est utilisØe comme

un instrument (de Chaisemartin et D’Haultf÷uille, 2017), soit lorsque l’exposition

au traitement d’intØrŒt a lieu à des dates qui varient d’une unitØ à l’autre (Calla-

way et SantAnna, 2020 ; de Chaisemartin et D’Haultf÷uille, 2020 ; Sun et Abraham,

2020 ; Goodman-Bacon, 2021). Les quatre chapitres de cette thŁse relŁvent tous d’au

moins une de ces catØgories et intŁgrent donc des mØthodes issues de cette littØrature

pour remØdier à ces di�cultØs.

RØsumØ des chapitres et contributions

Chap. 1 : � Dissecting Child Penalties � co-Øcrit avec Lionel Wilner

Ce chapitre vise à comprendre les mØcanismes qui produisent l’e�et nØgatif des en-

fants sur les carriŁres des mŁres. En e�et, celui-ci explique dØsormais la plus grande

2Le taux d’Øchantillonnage est de 4,4% pour la pØriode la plus rØcente.



Introduction 11

partie des Øcarts restants entre les sexes sur le marchØ du travail (Kleven et al.,

2019b). Le versant biologique de la maternitØ proprement dite et les contraintes de

santØ qui y sont liØes n’expliquent que trŁs peu la baisse des revenus des mŁres (Kle-

ven et al., 2021). De mŒme, les productivitØs relatives du marchØ du travail, rØsumØes

par les revenus potentiels relatifs, ne jouent que trŁs peu. L’avantage comparatif à la

Becker (1981) ne semble donc pas l’explication la plus crØdible. En e�et, il faudrait

pour cela que les mŁres aient une productivitØ bien plus ØlevØe que les pŁres dans

les activitØs liØes aux soins aux enfants, sans que cette di�Ørence de productivitØ ne

soit liØe à des di�Ørences biologiques.

Dans ce chapitre, nous mettons l’accent sur la productivitØ absolue des mŁres sur

le marchØ du travail, par opposition à leur productivitØ relative au sein du couple, en

tant que dØterminant clØ de l’e�et des enfants sur les carriŁres de leurs mŁres. Pour ce

faire, nous dØveloppons un cadre qui intŁgre une version non-linØaire de di�Ørence-de-

di�Ørences (event-study) en opØrant un classement non-paramØtrique des individus

selon leur salaire horaire mesurØ sur plusieurs annØes et avant la naissance de l’enfant.

Comme les salaires horaires (potentiels) d’un mŒme individu sont fortement corrØlØs

dans le temps, ce classement approxime le classement des mŁres en fonction de leur

salaire horaire potentiel (Øventuellement inobservØ) aprŁs la naissance de l’enfant.

Notre approche de di�Ørence-de-di�Ørences compare les mŁres qui viennent d’avoir

leur premier (niŁme) enfant avec les femmes qui restent sans enfant (qui choisissent

d’avoir exactement n� 1 enfants). Elle s’appuie sur une version lØgŁrement modi�Øe

et non-linØaire de l’hypothŁse habituelle de tendances parallŁles conditionnelles. Un

avantage de cette modi�cation est qu’elle est compatible avec une dØcomposition

comptable de l’e�et de la fØconditØ sur le revenu salarial en une somme d’ajustements

des di�Ørentes composantes de l’o�re de travail d’une part et de variation de salaire

horaire d’autre part.

Nous appliquons ce cadre à une combinaison de donnØes françaises de salaires

et de bulletins de naissances couvrant la pØriode 1995-2015 (Figure 3). Nos prin-

cipaux rØsultats sont les suivants : (i) les femmes dont les salaires sont les plus

ØlevØs subissent des pertes de revenus du travail beaucoup plus faibles en raison de

la naissance d’un enfant que celles moins bien rØmunØrØes ; (ii) elles sont beaucoup

moins susceptibles d’interrompre leur carriŁre ou de rØduire leurs heures rØmunØrØes ;

(iii) fait important, les ampleurs de ces deux derniers e�ets prØsentent un compor-
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Figure 3 � Estimations de l’e�et de la parentalitØ sur les Øcarts de rØmunØration et
d’o�re de travail entre femmes et hommes, par position initiale dans la distribution

de salaire
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Source : Insee, panel tous salariØs et EDP.



Introduction 13

tement monotone le long de la distribution des salaires horaires ; (iv) les pertes de

salaire horaire semblent plutôt homogŁnes le long de la distribution des salaires ho-

raires avant la naissance des enfants ; (v) l’hØtØrogØnØitØ de l’e�et des enfants sur

les carriŁres des mŁres le long de la distribution des salaires horaires persiste à long

terme, jusqu’à 10 ans aprŁs la naissance des enfants. En revanche, les hommes ne

voient pas leurs revenus salariaux diminuer et ne rØduisent pas leur o�re de travail

en rØponse à l’arrivØe des enfants, quelle que soit leur position dans la distribution

des salaires. Nous fournissons des ØlØments supplØmentaires qui montrent que ces

rØsultats ne sont pas dus à un retour à la moyenne, à une sØlection di�ØrenciØe dans

la parentalitØ ou à des di�Ørences de prØfØrences qui entraîneraient des trajectoires

d’accumulation de capital humain divergentes.

Ces rØsultats sont compatibles avec des modŁles dans lesquels les familles ar-

bitrent entre le temps que les mŁres passent sur le marchØ du travail et le temps

qu’elles consacrent aux enfants lorsqu’elles prennent leur dØcision d’o�re de travail,

mais ne tiennent pas compte de cet arbitrage lorsqu’il s’agit des pŁres. En d’autres

termes, les familles semblent considØrer les services marchands comme des substituts

acceptables des soins aux enfants fournis par les mŁres : leurs dØcisions paraissent

re�Øter une comparaison entre les revenus gØnØrØs par le temps passØs par les mŁres

sur le marchØ du travail, avec les coßts non-monØtaires induits par ce temps, no-

tamment pour la garde d’enfant. En revanche, elles ne semblent pas percevoir les

contributions paternelles de la mŒme maniŁre. Cela expliquerait pourquoi, dans la

littØrature existante, les mŁres de jeunes enfants modi�ent leur comportement en

rØponse aux rØformes qui rendent l’interruption de carriŁre liØe aux enfants plus

ou moins coßteuse (Piketty, 2005 ; Lequien, 2012 ; Joseph et al., 2013), alors que

les rØformes rØcentes qui visent spØci�quement les pŁres n’ont pratiquement aucun

impact sur leurs comportements (PØrivier et Verdugo, 2021).

Chap. 2 : � Keep Working and Spend Less ? Collective Childcare and

Parental Earnings in France �

Ce chapitre vise à Øvaluer l’e�cacitØ des politiques françaises d’accueil de la pe-

tite enfance du point de vue de l’o�re de travail des parents, et surtout des mŁres.

Contrairement à d’autres pays, les dispositifs de garde d’enfants en France sont ex-

trŒmement diversi�Øs : une longue histoire institutionnelle a conduit à la coexistence
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de congØs parentaux rØmunØrØs et de services de garde d’enfants formels fortement

subventionnØs, ces derniers englobant un continuum qui va de la garde individuelle

à domicile aux services collectifs fournis par les crŁches (ThØvenon, 2011). Cette

variØtØ des modes de garde est encouragØe par les dØcideurs politiques et le grand

public, et est supposØe o�rir aux familles la libertØ de choisir les modalitØs de garde

d’enfants les plus adaptØes à leurs di�Ørentes prØfØrences et contraintes.

Cette diversitØ n’est pas sans consØquence : elle laisse place à des e�ets de substi-

tution potentiellement importants entre les solutions de garde d’enfants. Pour tester

cette hypothŁse, j’Øtudie les consØquences d’une sØrie de plans nationaux lancØs dans

les annØes 2000 et destinØs à augmenter l’o�re de crŁches o�rant un accueil collectif

des trŁs jeunes enfants particuliŁrement accessible du point de vue du prix pratiquØ.

Plus prØcisØment, je m’intØresse aux rØpercussions de ces plans en termes de revenus

du travail et d’o�re de travail des parents et en termes de choix de modes de garde.

En m’appuyant sur un cadre similaire à celui de Du�o (2001), je mets à pro�t

des variations dans le calendrier des expansion de crŁches entre communes, dans des

groupes de communes qui ont connu des expansions d’ampleur similaire (Figure 4),

pour identi�er l’e�et causal des crŁches fortement subventionnØes sur les revenus du

travail et l’o�re de travail des parents, ainsi que sur leurs choix en matiŁre de garde

d’enfants. J’applique ce cadre à une sØrie de donnØes administratives dØtaillØes :

des registres de crŁches et de congØs parentaux tenus par la branche Famille de la

SØcuritØ sociale française, ainsi que des bulletins de naissances et des donnØes de

salaires issues de l’EDP et des DADS.

Je constate que ces fortes augmentations de l’o�re de garde collective à prix

modØrØ au niveau des communes n’ont pas entraînØ de changement substantiel dans

les trajectoires professionnelles des parents. Plus prØcisØment, mes estimations sont

incompatibles avec des e�ets causaux sur l’emploi maternel supØrieurs à 0,05 point

de pourcentage par point de pourcentage d’augmentation du taux de couverture des

services de garde d’enfants. Pour interprØter ces e�ets nuls, je reproduis mon analyse

au niveau de la commune, en me concentrant cette fois sur l’o�re d’autres solutions

de garde d’enfants formelles et plus coßteuses, à savoir les assistantes maternelles et

les nourrices qui gardent les enfants à domicile. Je mets en Øvidence un e�et d’Øvic-

tion trŁs importante des crŁches collectives sur ces solutions plus individualisØes de
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garde d’enfants. Dans les communes oø l’o�re de garde collective abordable a le plus

fortement augmentØ, la baisse à moyen terme de l’o�re de garde individuelle est

d’une ampleur Øquivalente à celle de l’augmentation de l’o�re collective. Cela im-

plique que l’augmentation de la capacitØ d’accueil des crŁches pro�te probablement

à des parents qui se seraient autrement tournØs vers des solutions de garde formelles

individualisØes et plus coßteuses.

Chap. 3 : � Do Children Explain Nurses Shortages ? �

Ce chapitre quanti�e la contribution de l’e�et causal de la maternitØ sur l’o�re de

travail des in�rmiŁres hospitaliŁres françaises au pro�l agrØgØ d’o�re de travail de

cette profession. En e�et, l’insu�sance de l’o�re d’in�rmiŁres est une prØoccupa-

tion dans la plupart des Øconomies avancØes depuis plus de deux dØcennies (voir

par exemple Shields, 2004). Le travail in�rmier ayant un impact direct et positif

sur la santØ des patients (Propper et Reenen, 2010 ; Gruber et Kleiner, 2012), cette

pØnurie peut conduire à des e�ets nØgatifs sur la santØ. Le caractŁre extrŒmement

fØminisØ de la profession d’in�rmiŁre et des travaux rØcents montrant que l’o�re de

soins in�rmiers peut rØagir vivement aux politiques de congØ parental (Friedrich et

Hackmann, 2021), suggŁrent qu’une mauvaise conciliation entre vie familiale et vie

professionnelle, ainsi que les normes de genre qui assignent aux mŁres la respon-

sabilitØ de l’Øducation des enfants, pourraient expliquer une part substantielle de

l’insu�sance de l’o�re de travail des in�rmiŁres.

Je m’appuie sur des donnØes administratives longitudinales dØtaillØes issues à la

fois des dØclarations de salaires et des dØclarations de naissance pour explorer cette

question. Tout d’abord, je montre que (i) l’o�re de travail moyenne des in�rmiŁres

hospitaliŁres dans le versant salariØ de la profession3 diminue considØrablement dans

les annØes qui suivent leur premier emploi à l’hôpital, et (ii) le nombre de mŁres parmi

elles augmente trŁs fortement au cours de la mŒme pØriode.

Je mets ensuite en ÷uvre un cadre de di�Ørence-de-di�Ørences (event-study) a�n

d’identi�er l’e�et causal des enfants sur l’o�re de travail des mŁres. La maternitØ

conduit les in�rmiŁres à diminuer leur o�re de travail dans le secteur salariØ d’environ

0,15 Øquivalent temps plein au cours des dix premiŁres annØes suivant la naissance de

3Par opposition à l’exercice libØral de la profession in�rmiŁre.
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Figure 4 � RØpartition spatiale de l’Øvolution entre 2007-2015 de l’o�re relative
d’accueil collectif de jeunes enfants

Croissance 2007-2015 du taux de couverture des Établissements d’Accueil du Jeune Enfant �nancØs

par la Prestation de Service Unique, rapportØ à la population d’enfants de 2 ans ou moins, par

commune. Note : Les donnØes concernant le dØpartement du Tarn sont omises.

Source. Cnaf, registre des EAJE-PSU ; Insee, bulletins de naissance.
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leur premier enfant (Figure 5). Cette diminution est entiŁrement due à des transitions

vers des postes à temps partiel, par opposition à des dØmissions de l’hôpital.

J’utilise en�n ces e�ets estimØs pour comparer les pro�ls de cycle de vie observØs

avec les pro�ls contrefactuels qui seraient observØs si l’e�et des enfants Øtait �xØ à 0,

c’est-à-dire (i) si les in�rmiŁres n’avaient pas d’enfants ou (ii) si les mŁres prenaient

leurs dØcisions d’o�re de travail de la mŒme maniŁre que les pŁres, puisque les pŁres

ne rØduisent pas leurs heures de travail à l’arrivØe des enfants. Dans un tel cas,

la diminution des heures travaillØes en emploi salariØ au cours des dix premiŁres

annØes de la carriŁre serait 37% moins importante, et serait rØduite de moitiØ en

ce qui concerne les heures travaillØes dans le secteur public. Il y aurait en revanche

toujours un nombre important d’in�rmiŁres quittant l’emploi salariØ à l’hôpital : les

maternitØs n’expliquent que trŁs partiellement la diminution constatØe de l’o�re de

travail.

Chap. 4 : � Job Displacement, Families and Redistribution � co-Øcrit avec

Raphaºl Lardeux

Ce chapitre Øtudie les consØquences d’une perte d’emploi sur de multiples dimen-

sions de la structure familiale, du revenu individuel et du mØnage, et des trajectoires

sur le marchØ du travail. La croissance Øconomique, qui exige la rØallocation des tra-

vailleurs entre di�Ørents emplois (Aghion et Howitt, 1994), expose les salariØs au

risque d’Œtre licenciØs. Les divers systŁmes de sØcuritØ et d’assurance sociale qui ca-

ractØrisent les Øconomies modernes ont cherchØ à rØduire les consØquences de ces

transitions sur le bien-Œtre les salariØs, sans lesquelles l’e�et du progrŁs technique

serait sans Øquivoque positif (Aghion et al., 2016). Cependant, ces systŁmes d’assu-

rance collective formels ne sont pas le seul canal par lequel les travailleurs peuvent

attØnuer ce risque. En e�et, les familles peuvent o�rir une bonne assurance (i) en

diluant le risque individuel grâce à la mise en commun des ressources, et donc des

chocs individuels de tous les membres du mØnage4, et (ii) en modi�ant leurs al-

locations de temps et d’e�ort pour s’adapter à la nouvelle structure de l’avantage

comparatif au sein de la famille. Ce deuxiŁme mØcanisme est parfois connu sous le

nom d’e�et de travailleur supplØmentaire (added worker e�ect, Lundberg, 1985).

4Cette mise en commun ne peut avoir de valeur d’assurance qu’à condition que les chocs ne
soient pas trop fortement corrØlØs au sein de la famille.
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Figure 5 � Estimations de l’e�et de la fØconditØ sur l’o�re de travail des in�rmiŁres
hospitaliŁres : o�re de travail dans le secteur salariØ
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Estimations de l’impact des enfants sur les heures travaillØes par les mŁres dans le secteur salariØ, en

Øquivalent temps plein, et sur le taux d’emploi salariØ, selon le temps ØcoulØ depuis la naissance du

premier enfant. Les heures travaillØes ne sont pas conditionnelles à l’emploi salariØ, mais incorporent

la marge de participation (0 heure travaillØe). Les Øcarts types sont ajustØs au niveau de clusters

individuels et estimØs par bootstrap avec 200 rØplications.

Source. Insee, panel tous salariØs et EDP.
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Cependant, si, pour le salariØ licenciØ, les mØcanismes d’assurance familiale aug-

mentent la valeur de l’appartenance à une famille, le contraire est vrai des autres

membres de la famille. Ces e�ets nØgatifs peuvent encore Œtre ampli�Øs si les couples

subissent un coßt psychologique lorsque la nouvelle rØpartition du temps et des ef-

forts est perçue comme contraire aux normes de genre traditionnelles. Compte tenu

des rôles habituels des hommes et des femmes dans les pays occidentaux, cela peut

Œtre particuliŁrement le cas lorsque la perte d’emploi frappe les hommes.

En nous appuyant sur la mØthodologie dØveloppØe par Jacobson et al. (1993)

et Øtendue par Halla et al. (2020), nous construisons un Øchantillon de travailleurs

licenciØs qui sont a�ectØs par une perte d’emploi vraisemblablement exogŁne5, et

nous les comparons à des travailleurs trŁs similaires qui ne sont pas a�ectØs par un

tel choc. Ces comparaisons sont e�ectuØes notamment à partir des donnØes issues des

dØclarations d’impôts sur le revenu et de taxe d’habitation, ainsi que des bulletins

de naissance.

Le licenciement n’a pratiquement aucun e�et sur la structure familiale : la pro-

babilitØ de rester dans une relation hØtØrosexuelle cohabitante pour les salariØs qui

Øtaient en couple avant d’Œtre licenciØs, ou la probabilitØ de mise en couple pour

les cØlibataires ne changent pas en rØponse à la perte d’emploi. De mŒme, les dØci-

sions des salariØs en matiŁre de fØconditØ ne semblent pas rØagir au choc. Nous ne

trouvons pas d’indice d’un e�et de travailleur supplØmentaire : les revenus et l’o�re

de travail des conjoints des travailleurs licenciØs n’augmentent pas en rØponse à la

baisse soudaine des revenus de leurs partenaires (Figure 6). En d’autres termes, si

les familles fournissent une assurance contre le risque de revenu qui rØsulte du li-

cenciement, c’est uniquement par la mise en commun des ressources plutôt que par

des ajustements collectifs dans l’allocation du temps et des e�orts. En�n, alors que

5Le caractŁre plausiblement exogŁne de cette perte d’emploi tient au fait qu’elle dØcoule d’un
choc au niveau des Øtablissements dans lequel travaillent les salariØs licenciØs, par opposition à une
dØcision individuelle de quitter son emploi. En e�et, nous exploitons la structure salariØ-employeur
des DADS pour identi�er les Øtablissements qui perdent brutalement 25% au moins de leur main
d’÷uvre entre deux annØes, et nous restreignons aux pertes d’emploi induites par ces brusques
rØductions de taille d’Øtablissement.
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Figure 6 � Estimations de l’e�et de la perte d’emploi d’un salariØ sur les revenus
et l’o�re de travail de son conjoint
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Source. Insee, DADS grand format ; Insee et DGFiP, EDP.
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l’assurance chômage semble assurer les travailleurs de maniŁre assez e�cace contre

le choc d’emploi de courte durØe, elle perd de l’importance à long terme, la plupart

des travailleurs rØussissant à trouver un nouvel emploi. Les travailleurs apparaissent

au mieux trŁs partiellement assurØs contre la composante de long terme du choc,

grâce à un ensemble complexe qui comprend le travail indØpendant, les marchØs de

capitaux et la progressivitØ du systŁme d’impôts et de transferts. Cependant l’am-

pleur des pertes de revenu à long terme à la suite ce choc reste considØrable, mŒme

aprŁs le retour à l’emploi et une fois prises en compte ces ressources.
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1.1 Introduction

Recent research has highlighted that women’s earnings losses due to motherhood,

referred to as child penalties, have become the main driver of gender inequality in the

labor market in developed countries (Juhn and McCue, 2017; Kleven et al., 2019b).

Surprisingly, biology explains actually very little of these penalties (Kleven et al.,

2021). Similarly, within-couple relative labor market productivities, as measured

by predicted potential earnings do not seem to explain why mothers are the ones

who decrease their time and e�ort allocated to the labor market after the arrival

of children. As a result, comparative advantage à la Becker (1981) is not the most

compelling mechanism. Indeed, for this explanation to hold would require women

to be much more productive than men in child-rearing activities, in ways totally

unrelated to biology.

In this paper, we emphasize women’s absolute labor market productivity, as op-

posed to their relative within-household productivity, as a key determinant of their

child-related labor supply decisions. Speci�cally, we show that the trade-o� that

mothers face between time spent outside the labor force, presumably devoted to

child-rearing activities and home production, and their foregone labor earnings is a

crucial determinant of the magnitude of the child penalty. To do so, we contrast

women whose opportunity cost of time spent outside the labor market is very dif-

ferent. Assuming productivities in child-rearing activities do not vary too much,

these di�erences in opportunity costs are well approximated by di�erences in post-

childbirth potential hourly wages. However, post-childbirth potential hourly wages

are not observed for mothers who choose to leave the workforce due to children. Ad-

ditionally, these wages could themselves be a�ected by children-related labor supply

decisions. This would be the case if time spent outside the labor market translates

into a slower accumulation of labor market-speci�c human capital. As a result,

we consider instead pre-childbirth hourly wages, averaged over several years. Be-

cause (potential) hourly wages are strongly correlated overtime when restricting to

a single worker, this gives us a reasonable proxy of potential post-childbirth hourly

wages that is a�ected by neither the sample selection nor the simultaneity bias. In

the end, we estimate the heterogeneity of the consequences of childbirth along the

distribution of pre-childbirth wages.
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We consider the short-run (one-year) to long-run (ten-year) impacts on several

labor outcomes: total labor earnings, hourly wages, and labor supply at both ex-

tensive and intensive margins of employment. Our empirical strategy embeds a

nonlinear di�erence-in-di�erence framework within a nonparametric ranking of in-

dividuals along the hourly wage distribution; the latter aims precisely at depicting

the heterogeneity in individual labor market trajectories along the wage distribution.

Our treatment group consists of parents with n children, while our control group

contains parents with exactly n � 1 children. Our di�erence-in-di�erence approach

is nonlinear: it is set in a multiplicative form. This makes it possible to decompose,

in an accounting sense, the causal e�ect of parenthood on labor earnings as the sum

of adjustments on di�erent margins of labor supply, plus the changes in the wage

rate.

We apply this method to French administrative data, namely, the DADS panel, a

comprehensive linked employer-employee dataset1 that covers the period from 1995

to 2015 and contains information on individuals’ labor earnings and paid hours. This

panel is merged with the census data from the EDP, including longitudinal birth

and marriage records at the individual level. Due to the richness of the dataset, we

are able to consider the above-mentioned control and treatment groups at speci�c

locations of the hourly wage distribution.

Our main results are as follows: (i) high-wage women experience much smaller

labor earnings losses due to childbirth than do their lower-paid counterparts; (ii)

they are much less likely to interrupt their careers or reduce their paid hours; (iii)

importantly, the magnitudes of the latter two e�ects exhibit monotonic behavior

along the hourly wage distribution; (iv) hourly wage losses appear rather homoge-

neous along the pre-childbirth hourly wage distribution; (v) the heterogeneity of

child penalties with respect to the hourly wage distribution persists in the long run,

up to 10 years after childbirth; and (vi) by contrast, men’s children-related labor

supply decisions are almost independent of their ranking in the wage distribution:

they do not decrease their labor force attachment due to children.

We relate the observed monotonic patterns to the increasing opportunity cost

of time spent outside the workforce. These results strongly suggest that women’s

absolute labor market productivity is a key determinant of mothers’ children-related

1Filling out the DADS form is a mandatory part of the process of paying payroll taxes.
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labor supply decisions. Indeed, high-wage mothers who bear a high cost of career

interruption are very unlikely to opt out of working or reduce their working hours.

Conversely, those with much larger work disincentives because current hourly wages

make child bene�ts that compensate for a reduction in labor supply worth consid-

ering2 are more likely to leave the workforce or at least reduce their labor supply at

the intensive margin.

These results are consistent with models in which families choose between the

time mothers spend in the labor market and the time they spend on children when

making their labor supply decision, but do not take this trade-o� into account when

it comes to fathers. To put it di�erently, families seem to consider market services

as acceptable substitutes for childcare provided by mothers: their decisions seem to

re�ect a comparison between the income generated by the time spent by mothers in

the labor market and the costs incurred by this time, particularly for childcare. On

the other hand, families do not seem to perceive paternal contributions in the same

way. This would explain why, in the existing literature, mothers of young children

change their behavior in response to reforms that make child-related career breaks

more or less costly (Piketty, 2005; Lequien, 2012; Joseph et al., 2013), while recent

reforms that speci�cally target fathers have virtually no impact on their behaviors

(PØrivier and Verdugo, 2021).

We provide additional evidence to support the validity of our approach. First, the

potential endogeneity of fertility decisions with respect to labor outcomes does not

a�ect the identi�cation of child penalties. Second, we show that the heterogeneity

of these child penalties is not the mere consequence of mean reversion. Third,

we address the issue of potential selection into treatment driving our estimates.

Fourth, we rule out the possibility of the heterogeneity in pre-childbirth wages being

a confounding factor by resorting to survey data: preferences towards childcare

exhibit only limited heterogeneity along the wage distribution. Furthermore, our

results are robust to controlling for human capital accumulation decisions that would

plausibly be driven by preferences towards childcare, and may a�ect pre-childbirth

hourly wages.

2additionally, e.g., at the minimum wage level career interruptions do not signi�cantly a�ect
future career prospects
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Literature Childbirths tighten time constraints and shift women’s labor supply

as well as labor market outcomes, which helps explain a substantial share of the

gender pay gap as shown by, e.g., the seminal contributions on the �motherhood

penalty� by Waldfogel (1995, 1997, 1998). Recent empirical evidence suggests that

motherhood not only explains a large part of the gender gap in labor earnings but

also accounts for a growing share of this gap in developed countries (Kleven et al.,

2019b). More generally, childbirths have been shown to explain a signi�cant share

of the aggregate gender gap, though there is no consensus on the exact share or

whether this contribution is increasing over time (Bertrand et al., 2010; Wilner,

2016; Adda et al., 2017; Juhn and McCue, 2017; Kleven et al., 2019b).

The most prominent contribution to child penalties likely stems from children-

induced career interruptions and adjustments in labor supply, which in turn results in

human capital depreciation (Meurs et al., 2010; Ejrnæs and Kunze, 2013; Adda et al.,

2017). Other channels involve reduction in work e�ort (Becker, 1985; Hersch and

Stratton, 1997) and mothers having a strong preference for time �exibility (Anderson

et al., 2003; Goldin, 2014), which can generate compensating wage di�erentials or

lead mothers to work in family-friendly �rms that are likely to exert monopsony

power (Coudin et al., 2018).

As to the causes of such decisions, two views can be contrasted. The �rst builds

on the model of time allocation proposed by Becker (1981), based on the comparative

advantage between the labor market and home production, i.e., on specialization.

The second view, related to preferences and norms, refers to the identity model of

Akerlof and Kranton (2000) and suggests that childbirth enhances the perception

of oneself and her spouse as belonging to one gender or another, which distorts

households’ time allocation decisions in the sense that is compatible with gender-

speci�c prescriptions.

The empirical evidence seems to favor the second channel as the most com-

pelling one. Indeed, cross-country comparisons (Kleven et al., 2019a), as well as

comparisons of biological and adoptive families (Kleven et al., 2021), di�erent- and

same-sex couples (Andresen and Nix, 2021), or families belonging to di�erent linguis-

tic groups (Steinhauer, 2018), and lastly careful investigations of numerous family

policy reforms (Kleven et al., 2020) all suggest that: (i) holding constant norms and

preferences, di�erences in comparative advantage do not translate into di�erences
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in child penalties; conversely, holding constant the comparative advantage, hetero-

geneity in exposure to di�erent norms is strongly correlated with di�erences in child

penalties. An exception to this trend would be Angelov et al. (2016) who �nd

substantial heterogeneity in child penalties depending on parents’ relative potential

earnings.

This paper is also related to a few additional studies that have contrasted child

penalties among individuals characterized by mothers’ labor market opportunities.

Firstly, following Goldin (2014), Bütikofer et al. (2018) compare child penalties

across occupations among top earners. Secondly, a small body of sociological liter-

ature has been devoted to the distributional impact of the child penalty, following

Budig and Hodges (2010). Due to methodological issues regarding the interpretation

of quantile regression coe�cients, it, however, remains di�cult to identify the main

lessons from this literature (see Killewald and Bearak, 2014; Budig and Hodges,

2014; England et al., 2016).

The above empirical strategies rely on an evaluation of the causal impact of

parenthood on labor outcomes, which requires overcoming the issue of endogeneity of

fertility decisions (see e.g. Lundberg and Rose, 2000; Miller, 2011). However, Kleven

et al. (2019b) emphasize that, empirically, correcting for potential endogeneity does

not make too much of a di�erence. In this paper, we rely to some extent on this

result to advocate for our di�erence-in-di�erence strategy, and develop additional

tests that enable us to show that endogeneous fertility decisions likely do not a�ect

our results.

Lastly, this paper is relevant to the analysis of heterogeneity of the gender pay

gap along the wage distribution (e.g., Albrecht et al., 2003; Arulampalam et al., 2007;

Gobillon et al., 2015). In particular, Fortin et al. (2017) points out that vertical seg-

regation, i.e., women being underrepresented at the very top of the distribution,

can account for a large share of the aggregate gender gap in earnings. Our results

suggest that while child penalties may well contribute to this underrepresentation at

the top, it is not the sole explanation: child penalties are, if anything, smaller at the

top of the distribution. Yet vertical segregation may result from (even small) moth-

erhood penalties: due to statistical discrimination, the generosity of parental leave

systems may cause employers to place fewer women in top positions (Datta Gupta

et al., 2008; Albrecht et al., 2015).
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The rest of the paper is organized as follows. The next section presents our data

and the institutional setting. In section 1.3, we describe our empirical approach.

Section 1.4 presents our results; section 1.5 discusses the validity of our identi�cation

strategy, and section 1.6 concludes.

1.2 Data and institutional background

1.2.1 Data

Our analysis is based on a large panel of French salaried employees, namely, the

longitudinal version of the DØclarations Annuelles de DonnØes Sociales (DADS).

By law,3 French �rms have to �ll out the DADS form � an annual form that is

the analogue of the W-2 form in the US � for every employee subject to payroll

taxes. Starting from 1967, the panel covers individuals born in October of even-

numbered years. As of 2002, the panel contains information on individuals born on

January 2-5, April 1-4, July 1-4 and October 1-4 regardless of the parity of their

year of birth; these (more or less) �rst four days of each quarter correspond to the

birthdays of individuals for whom we obtain census records in addition to labor

market characteristics. This panel is therefore a representative sample of the French

salaried population at rate 4.4%. Because of the comprehensiveness of the panel

with respect to individuals’ careers, the data is of exceptional quality and has low

measurement error in comparison with survey data, in addition to a large sample

size and no top-coding.

The database contains detailed information about gross and net wages, days

worked, paid hours,4 other job characteristics (the beginning, duration and end of

a period of employment, seniority, and part-time employment), �rm characteristics

(industry, size, and region) and individual characteristics (age and gender). We

are also able to recover the numbers of male and female employees at each �rm by

resorting to the cross-sectional version of the DADS to this end and using the linked

employer-employee dataset (LEED) dimension. Our main variables of interest are

(i) net real annual labor earnings de�ned as the sum of all salaried earnings over

all employers, (ii) time worked, measured as the number of paid hours as well as

3The absence of DADS as well as incorrect or missing answers are punished with �nes.
4This information has been available since 1995 only.
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the number of days worked, and (iii) hourly wages de�ned as the ratio of annual

earnings and time worked. In Appendix 1.A, we provide some further details on

the measurement of earnings and time worked. The main point is that, with few

exceptions, (i) maternity leave allowances paid by social security are not included

in our measure of earnings; (ii) the duration of maternity leave in days corresponds

to a positive number of days worked; (iii) the number of hours worked during the

maternity leave is equal to 0, and (iv) the number of hours worked (resp., hourly

wages) is overestimated (resp., underestimated) for workers that are not paid by the

hour in years in which they take maternity leave.

Individuals are identi�ed by their NIR, a 13-digit social security-like number

that allows to merge the DADS panel with Échantillon dØmographique permanent.

The latter is a longitudinal version of the census that includes births and marriage

registers as of 1968. However, information on childbirth is missing before 2002 for

individuals born in January, April or July. For this reason, we consider �rst indi-

viduals born on October 1-4. Additionally, some childbirth-related data is available

in administrative birth registers for individuals born October 2-3; however, it was

incomplete during the 1990s (for details, see Wilner, 2016): as a result, for these

individuals we rely on the census rather than birth records.5 Finally, partial data

on education is available in this dataset (see Charnoz et al., 2011) that indicates the

highest degree obtained at the end of studies.

Our working sample is composed of salaried male and female employees in the

private sector with the exclusion of agricultural workers and household employees.

We restrict our analysis to individuals aged 20 to 60 living in metropolitan France

between 1998 and 2015. This requires to restrict our attention to individuals born

on even-numbered years, given that individuals born on odd-numbered years are

not covered by the panel before 2002. We are therefore relying on a representative

sample at rate 0.5%.6

The empirical analysis described in Section 1.3 requires selecting individuals

with a strong attachment to the labor market. We specify that these individuals be

5Appendix 1.B explains how we recover such data, the quality of which is comparable with that
of individuals born October 1 or 4 for whom birth records are available.

6On top of this longitudinal sample, we also rely on a comprehensive version of the DADS dataset
that allows us to track all salaried employees from one year to the next to devise additional tests
of our identifying assumption: see Subsection 1.5.1.
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employed in the private sector for at least two years between t�5 and t�2 in addition

to being present in t�1.7 To deal with individuals with very low labor participation,

an individual is considered employed at t if her paid hours exceed 1=8 of the annual

duration of work (1,820 hours as of year 2002), if her total employment duration

exceeds 45 days per year and if her hourly wage exceeds 90% of the minimum

wage. We also winsorize labor earnings at the quantile of order 0.99999 to avoid

outliers. We exclude individuals for which one observation has the ratio of net labor

earnings to gross labor earnings less than (resp., greater than) 1=100 of (resp., 100).

Our working sample has approximately 1.4 million individuals-years of observations,

corresponding to nearly 155,000 workers.

1.2.2 Summary statistics

Table 1.1 provides several statistics for the selection process. First, censoring of

observations with low numbers of paid hours or low employment duration is illus-

trated. Second, the restriction to individuals for whom data are available for two

years between t � 5 and t � 2 in addition to years t � 1 and t is applied. As ex-

pected, both steps increase average hourly wages within a given gender, age group

and industry. The selection is harsher for women than it is for men, as women

are more likely to experience career interruptions. Censoring reduces the share of

younger workers slightly, which is consistent with entry into the workforce through

shorter and non-full-time employment spells; selection has the same e�ect for the

same reason. Censoring reduces the share of workers in the service industry who

are more likely to have short employment spells and to work part-time. Selection

also reduces the share of service industry workers among men and the share of trade

industry workers among women, as these individuals have less stable employment

histories than those of their counterparts working in other industries.

Both within our base sample (after censoring) and within our selected sample,

the gender gap in hourly wages is larger among older workers than among their

younger counterparts.

Figure 1.1 displays the number of childbirths both in the raw EDP dataset and in

7The core results of this paper rely on years t from 1998 to 2015. As a result, because data
are only available from 1995, the inclusion condition is slightly stronger for years 1998 and 1999.
However, dropping these years and focusing only on years 2000 to 2015 does not change our
estimates, as shown in Figures 1.E.9 and 1.E.10.
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our �nal sample.8 Because we focus on childbirths that occur after individuals have

experienced rather stable employment for several years in a row, and because our

data only covers salaried employment in the private sector, numerous childbirths

are not included in our �nal sample: we disregard about a half of women who

experienced childbirth between 1998 and 2015. These proportion amount to roughly

60% for men during the same period.

1.2.3 Institutional background

Family-friendly policies in France have a long-lasting history (see Rosental, 2010)

that dates back at least to pro-natalist concerns during the interwar period (Huss,

1990). These policies rely on (i) tax cuts, especially the quotient familial intro-

duced in 1945, whereby the income tax rate depends on the number of children in a

household, (ii) various child bene�ts, and (iii) some other welfare bene�ts, such as

bonuses included in retirement pensions that depend on realized fertility, or housing

allowances. In France, income is taxed jointly within households; this scheme is the

source of strong incentives towards within-household specialization.

Maternity leaves were created in 1909; they were �rst unpaid, and subsequently

became fully covered up to some threshold for all salaried workers by social insurance

from 1970 onwards. Since 1980, the arrival of the �rst two children granted a

woman a 16-week maternity leave consisting of 6 weeks before childbirth and 10

weeks after. Starting from the arrival of the third child, the total duration becomes

26 weeks (8+18), and maternity leave duration may increase to 46 weeks in the

case of multiple births. Maternity leaves also have a minimum duration of 8 weeks,

consisting of 2 weeks before childbirth and 6 weeks after. By contrast, paternity

leaves have granted fathers an 11-day leave since 2002 only.

In addition to the above leaves, there are various parental allowances that were

merged in 2004 into the Prestation d’Accueil du Jeune Enfant (PAJE).9 In fact,

8The raw EDP dataset itself is not perfectly representative of all childbirths that occur in France
because it only provides information on fertility of individuals that have appeared at least once in
labor market data, the sample of which has varied over time.

9It comprises a one-shot means-tested bonus at childbirth (prime de naissance), monthly means-
tested bene�ts (allocations familiales), a childcare subsidy (ComplØment libre choix du Mode de
Garde (CMG)), and some child bene�ts granted when parents interrupt their careers or work
part-time (previously ComplØment Libre Choix d’ActivitØ (CLCA) and now Prestation PartagØe
d’Éducation de l’enfant (PreParE)).



1.2. Data and institutional background 35

these child bene�ts date back to 1985 and appeared with the creation of Allocation

Parentale d’Éducation (APE) initially restricted to mothers of 3 or more children.

APE was extended to mothers of 2 children in 1994, and was replaced by the CLCA

in 2004, becoming e�ective with the �rst childbirth and providing a �xed not-means-

tested amount for the maximum duration of 6 months. The CLCA was replaced

in 2015 by PreParE that introduced incentives to split the leave between parents;

it amounted to approximately e400 per month in the case of career interruption

and to nearly e200 in the case of 80% part-time work. Several papers have shown

that these bene�ts induce mothers to reduce their labor supply (ChonØ et al., 2004;

Piketty, 2005; Lequien, 2012; Joseph et al., 2013).

In contrast, other policies favor participation in the labor force by decreasing the

cost of childcare; an example of such a policy is CMG that is not means-tested, and

entails payroll tax cuts or income tax credits.10 It is not straightforward to deter-

mine the exact scheme of �nancial incentives provided by such childcare subsidies

because they depend on numerous dimensions (the type of childcare chosen among

day nurseries, child-minder and nannies,11 family structure and geographic location)

but always depend on earnings in a way that makes mothers at the bottom of the

wage distribution more likely to stop or reduce their activity (see, e.g., Givord and

Marbot, 2015).

Considering labor supply, the current family insurance scheme therefore provides

contradictory incentives: on the one hand, PreParE should reduce labor supply after

childbirth; on the other hand, CMG should preserve it. Determining which e�ect

dominates is an empirical task; yet the answer to that question depends crucially on

the location in the wage distribution. Mothers at the top of the wage distribution

will not be particularly responsive to PreParE since career interruption and part-

time employment are more costly for them. In contrast, the combination of PreParE

bene�ts (e200) with a reduction of childcare expenditures is worth considering for

low-earnings mothers: e.g., at the minimum wage (slightly above e1,200 per month),

10A typical tax credit amounts to 50% of childcare expenditures up to some threshold that
depends on the type of chosen daycare. The annual threshold is e2,300 for childcare providers or
wet nurses, but it may be as high as e13,500 (e16,500 in the �rst year) for nannies employed at
home.

11This very choice itself depends on parents’ earnings; a�uent households are more likely to opt
for nannies, while poor households more often choose child-minders or day nurseries, though there
is variation in this respect.
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a switch to 80% part-time work means a monthly cut of approximately e240, hence a

net monetary loss of e40 only. Hence the current system including family allowances

and childcare subsidies is more likely to make the �mommy track� all the more

attractive to mothers located at the bottom of the wage distribution.

Other welfare bene�ts including bonuses included in pensions and housing al-

lowances also depend on the number of children. Lastly, family-friendly policies

may be available within �rms; e.g., employers may provide childcare services to

employees.12

1.3 Empirical analysis

Our main outcome of interest is total annual labor earnings of individual i during

year t; we denote such earnings by ~yit. We decompose them into four components:

dit is a dummy variable for participation; ~xit represents the employment duration in

days, and is between 0 and 360;13 ~hit denotes the average number of paid hours per

day during year t, and lastly ~wit is the average hourly wages of individual i during

year t. Hence

~yit = dit~xit
~hit ~wit: (1.1)

1.3.1 Normalization

Providing estimates of the causal e�ect of childbirth by comparing parents and non-

parents requires netting out other lifecycle e�ects as confounding factors; e.g., the

number of childbirths an individual has experienced is a nondecreasing function of

age. We choose to net out lifecycle and business cycle e�ects only; many other

factors that determine labor outcomes could be adjusted in response to fertility

decisions, and hence should be taken into account as part of child penalties instead

of being controlled for. As a result, the �rst step of our empirical framework derived

from that of Guvenen et al. (2021) consists of normalizing earnings and each of

earnings’ components with respect to age, cohort and period. Let ~z denote either

12These �rm-speci�c family policies can be subject to further tax reductions or credits, such as
the CrØdit d’impôt famille created in 2004.

13The number of days in a year is capped at 360 in DADS.
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labor earnings or one of its components with the exception of the participation

dummy. We start by regressing the logarithm of ~zit on a set of cohort (year of

birth), age and period dummies. We estimate the following pooled cross-sectional

regression:

log(~zit) =
X

c

�z
c1cohorti=c +

X

a

�z
a1ageit=a +

X

T

�z
T1t=T + �z

it (1.2)

The identi�cation of age-period-cohort (APC) models can be achieved at the

cost of normalizations, which we detail in Appendix 1.C. In this paper, the choice

of normalization is insigni�cant, given that we rely on the sum �̂+ �̂+ �̂ and never

use these components separately.

Previous estimates enable us to de�ne the normalized component zit as

zit =
~zit

exp(�̂z
cohorti

+ �̂z
ageit

+ �̂z
t )

(1.3)

An accounting decomposition similar to that of (1.1) is used for normalized

earnings:

yit = ditxithitwit (1.4)

1.3.2 Ranks in the hourly wage distribution

Our empirical strategy embeds a di�erence-in-di�erence setting within a framework

that aims at modeling heterogeneity in the consequences of childbirth along the

hourly wage distribution. To this end, we rely on comparisons both within groups

of workers with similar hourly wages and across these groups. Hence our analysis

relies on the de�nition of such groups based on a measure of recent hourly wages:

Wi;t�1 =

Pt�1
�=t�5 di� ~wi�

Pt�1
�=t�5 di� exp(�̂w

cohorti
+ �̂w

agei�
+ �̂w

� )
(1.5)

We compute this measure for individuals who participate in year t� 1 and at least

twice between years t�5 and t�2 (i.e., provided that di;t�1

Pt�1
�=t�5 di� � 3). Within

each age � year cell, we rank workers according to their recent wages Wi;t�1. We

use this ranking to create 20 cells: P0-P5, P5-P10, ..., P90-P95 and P95-P100.
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Hence we assume that workers within each age � year � recent wage cell are, if

not identical, at least ex ante similar with respect to their hourly wage levels before

year t. Ranks are not conditional on gender: within these cells, men and women

have approximately the same recent wages. As a result, women are more (resp.,

less) numerous at the bottom (resp., top) of the distribution, which merely re�ects

the existence of a gender gap in hourly wages (see Table 1.1).

1.3.3 Di�erence-in-di�erence strategy

Our estimates of the consequences of childbirth are based on a di�erence-in-di�erence

approach. The endogeneity of fertility decisions is often regarded as a key issue, but

recent results suggest that it is not an empirical problem (Kleven et al., 2019b).

We discuss the plausibility of the assumption that fertility decisions are exogeneous,

and devise additional tests of its validity in Section 1.5.

We de�ne N treatments, where the nth treatment consists of experiencing the

nth childbirth during year t. Our control group for the nth childbirth is composed of

individuals of the same gender with n� 1 children and who never had the nth child.

The main identifying assumption is that, absent the nth childbirth, the evolution

of labor outcomes among parents of n children would have paralleled that of labor

outcomes of parents that have exactly n� 1 children.

Due to the omission (�right-censoring�) of unknown but relevant data on fertil-

ity decisions taken after 2015, individuals belonging to the nth control group may

experience the nth childbirth after 2015; we address this issue in Appendix 1.E. In

practice, we restrict our attention to the �rst three childbirths that represent 96%

of childbirths. Year t � 1 is regarded as the reference year; by construction, all

individuals participate in the labor market during year t� 1.

Due to multiple treatments, the same individual may be considered several times

in our estimation, though at di�erent dates, either as a member of a treated group

or a control group. Proper inference has to take this issue into account; we therefore

cluster standard errors at the individual level (Bertrand et al., 2004).

This di�erence-in-di�erence approach is embedded in our ranking along the

hourly wage distribution. Our control groups are therefore restricted to individuals

with the same rank in the recent hourly wage distribution as our treated individuals.

Moreover, the e�ect of childbirth is allowed to vary along that distribution of recent
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wages.

The impact of the nth childbirth on earnings k years after childbirth for individ-

uals of gender g at rank r in the recent wage distribution is given by

�y;n;k
g;r = log

�
E[yi;t+kjbn

it = 1; rit = r; gi = g; t 2 Tk]

E[yi;t�1jbn
it = 1; rit = r; gi = g; t 2 Tk]

�

| {z }

Treated

� log

�
E[yi;t+kjcn

it = 1; rit = r; gi = g; t 2 Tk]

E[yi;t�1jcn
it = 1; rit = r; gi = g; t 2 Tk]

�

| {z }

Control

(1.6)

where bn
it is a dummy for experiencing the nth childbirth during year t, cn

it is a dummy

for belonging to the nth control group at time t, i.e., having n� 1 children at time

t but never experiencing the nth childbirth according to the data, and Tk is the set

of time periods for which t� 3 to t+ k are observed in the data.1415 Notably, we do

not match treatment and control groups according to age, period and cohort; this

is made possible by our normalization of the data with respect to these dimensions

that comes as a �rst stage in our empirical approach.

Considering the causal impact of childbirth �y;n;k
g;r being identi�ed on a subset

of time periods that depends on k, we assume that treatment e�ects are time-

homogeneous, i.e., that having a k-year-old nth child bears the same consequences

if the child was born in 1998 as it does if she was born in 2015. We assess the plau-

sibility of this assumption, among others, in Section 1.5. Importantly, considering

k < �1 allows us to verify that trends are parallel before childbirth.

The overall impact of childbirth on the gender gap in pay can be obtained directly

as the di�erence between the impact on men’s labor outcomes, and that on women’s

labor outcomes, both computed by the di�erence-in-di�erence method. It is thus

written as (omitting indices for clarity):

�gap = �f � �m: (1.7)

14given the time-period that our dataset covers, this implies Tk = J1998; 2015 � kK.
15Note that because these di�erence-in-di�erence estimates are directly obtained from the com-

parison of mean outcomes across groups and before and after childbirth, they are immune to
concerns arisen by Goodman-Bacon (2021) and de Chaisemartin and D’Haultf÷uille (2020) in the
context of two-way �xed e�ects estimation of di�erence-in-di�erence models.
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Decomposition (1.8) states that average normalized earnings growth can be rep-

resented as a sum of its four components, plus a selection term due to the fact that

individuals who participate in the labor market in year t+k may not have the exact

same past earnings yi;t�1 as those who do not participate:

log

�
E [yi;t+k]

E[yi;t�1]

�

| {z }

Labor earnings changes

= log (P(di;t+k = 1))
| {z }

Participation

+ log

�
E[yi;t�1jdi;t+k = 1]

E[yi;t�1]

�

| {z }

Selection

+ log

�
E [xi;t+khi;t�1wi;t�1jdi;t+k = 1]

E [xi;t�1hi;t�1wi;t�1jdi;t+k = 1]

�

| {z }

Employment Duration Changes

+ log

�
E [xi;t+khi;t+kwi;t�1jdi;t+k = 1]

E [xi;t+khi;t�1wi;t�1jdi;t+k = 1]

�

| {z }

Hours-per-day Changes

+ log

�
E [xi;t+khi;t+kwi;t+kjdi;t+k = 1]

E [xi;t+khi;t+kwi;t�1jdi;t+k = 1]

�

| {z }

Hourly Wage Growth

(1.8)

This decomposition is made in an accounting sense.16 Speci�cally, a causal inter-

pretation of this decomposition would require employment decisions to be mean

independent of changes in the wage rate, which seems unlikely. In Appendix 1.D,

we detail the computation of this decomposition, showing that it can be rewritten in

terms of expected values of changes in labor outcomes, up to some reweighting. This

decomposition of labor earnings growth allows us to consider separately each compo-

nent of the impact of childbirth on earnings; we write it as �y = �s+�d+�x+�h+�w,

where �s stands for the selection term, and the four other terms correspond to each

16This decomposition is akin to the accounting decomposition of log-earnings changes as the sum
of log-hourly wages and log-hours worked changes that is commonly used in labor economics (see
e.g. Lachowska et al., 2020), while having the advantage of not conditioning on positive earnings.
As a result, it allows to quantify, in an accounting sense, the contribution of the extensive margin
of employment, which is particularly relevant in this particular setting.
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component of labor earnings (for readability, we omit all other unnecessary indices).

1.4 Results

1.4.1 Heterogeneous consequences of childbirth

First, we assess the consequences of childbirth on labor outcomes of men and women

by relying on the accounting framework. Our estimates of the impact of the �rst

three childbirths on individuals’ total labor earnings are shown in Figure 1.2 for

women and in Figure 1.3 for men. We plot those estimates for t+k 2 ft�3; :::; t+5g

with the exception of t� 1 since it is the reference year (our estimates are hence all

equal to zero for that year).

Mothers experience large earnings losses after childbirth relative to women who

earned similar hourly wages a few years before. In average, earnings losses due to

the arrival of a �rst child amount to 30 log-points (26%) one to �ve years after

her birth. All components contribute to these losses: after the arrival of a child,

mothers are more likely to leave employment, work fewer days, work fewer hours

per day and earn lower hourly wages than are women belonging to our control

groups. Nevertheless, in the short to medium run, labor supply decisions seem to be

driving these large earnings losses. Moreover, the impact of childbirth on women’s

labor outcomes increases in magnitude with the rank of the child. This empirical

evidence is consistent with previous �ndings in the literature.

More interestingly, children-related earnings losses display substantial hetero-

geneity: low-wage women experience far larger earnings losses than do high-wage

women. At the very bottom of the distribution, women’s earnings losses amount to

77 log-points (53%) the year of a child’s arrival, and 33 log-points (28%) one year

after childbirth, and remain at 52 log-points (40%) �ve years after the arrival of a

child.17 In contrast, women ranked in the top 5% of the hourly wage distribution

experience earnings losses of 22 log-points (20%), 9 log-points (8%) and less than 8

log-points (8%), respectively. The main result is that child penalties decrease along

the wage distribution as pre-childbirth hourly wage increases.

17By de�nition and by law, year t includes a mixture of both maternity leave and employment
periods, as discussed in Subsection 1.2.1.
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The decomposition of annual earnings growth into each of its components helps

clarify the channels that contribute the most to this pattern. Previous heterogeneity

is primarily driven by labor supply decisions at the extensive margin: childbirth

reduces by 17 log-points (resp., 60 and 80 log-points), i.e. 16% (resp. 45% and

55%) the probability that women are employed one year after the arrival of their

�rst (resp., the second and the third) child at the bottom of the distribution but

does not actually reduce this probability in the top 5% of the distribution. Once

again, labor supply responses exhibit a striking monotonic behavior along the hourly

wage distribution. Conversely, the pattern of motherhood wage penalties appears

much more homogeneous one to �ve years after childbirth; the penalties amount

to approximately 4 log-points (4%) for the �rst child, and even less for subsequent

children.18

A nice feature of this approach is that it enables us to verify that trends of the

treated and control groups before treatment are parallel. While observing parallel

trends before treatment is not su�cient to assess the credibility of our identifying as-

sumption,19 observing large di�erences in trends between treated and control groups

before treatment would cast doubt as to the validity of our design. We observe small

di�erences between groups’ earnings in years t�3 and t�2 with respect to year t�1.

The di�erence is slightly positive (resp., negative) when considering the arrival of

the �rst (resp., the second) child: mothers had slightly slower (resp., faster) earnings

growth than did non-mothers (resp., mothers of one child) prior to the �rst (resp.,

the second) childbirth. However, these di�erences are less than 10 log-points (9%),

which is not much in comparison with earnings di�erences after childbirth (up to

130 log-points, i.e. 73%). More importantly, these di�erences vary little along the

wage distribution, which is reassuring as far as the identi�cation of heterogeneity of

the impact of childbirth on women’s labor outcomes is concerned.

When it comes to men, our estimates suggest that childbirths increase labor

earnings slightly, especially through higher participation and hourly wages. The

18Hourly wage losses exhibit a U-shaped pattern along the distribution during the year of child-
birth that may be driven by some problems in the measurement of hours during maternity leaves
for workers that are not paid by the hour, who are more numerous in the upper part of the hourly
wage distribution (see Subsection 1.2.1 and Appendix 1.A). Additionally, this U-shaped pattern
may be due to the institutional setting: the maternity leave compensation scheme involves various
thresholds and depends on its duration.

19This assumption deals with trends in potential outcomes (absent childbirth) after childbirth.
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increase in participation is slightly more pronounced for fathers at the top of the

wage distribution.

1.4.2 Long-run child penalties

To assess whether these heterogeneous child penalties persist in the long run, we ex-

tend our analysis to document the impact of children up to 10 years after childbirth.

Figure 1.4 displays the corresponding estimates on labor earnings, participation,

hours worked and hourly wages along the distribution. These estimates are based

on a triple-di�erence approach: they correspond to the e�ect estimated for women

minus that estimated for men. The �gure makes it very clear that in the short to

medium run, the gender gap in earnings widens much more at the bottom than

at the top of the wage distribution. in the long run, it suggests that this large

heterogeneity persists, as there is no convergence in child penalties 10 years after

the arrival of the �rst child. This pattern is once again driven by di�erences in

the impact on participation, though these results are less clear-cut than they are

in the short to medium run, because standard errors grow large as time goes by.

Furthermore, by focusing on the 1998-2015 time-period, we aggregate cohorts that

were exposed to di�erent policy environments, especially in terms of parental leave

schemes.

1.5 Threats to identi�cation

In this section, we address various issues that could a�ect the empirical validity

of our identi�cation strategy. Measurement error, including the right-censoring of

fertility decisions, is considered in Appendix 1.E. The �rst issue has to do with

the endogeneity of fertility decisions with respect to potential labor outcomes. The

second concern is related to mean reversion while the third issue is potential selection

into treatment. The last concern is the nonrandom assignment to pre-childbirth

wage groups based on anticipated children-related labor supply decisions; this last

source of endogeneity would not a�ect our estimates of the heterogeneity of child

penalties per se but may rather a�ect their causal interpretation.
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1.5.1 Endogeneity of fertility decisions

A �rst threat to identi�cation stems from possible violations of the common trend

assumption upon which our child penalties estimates are based. This assumption

does not stand if individuals make their fertility decisions based on unobserved

shocks common to both potential treated and untreated labor outcomes. Speci�cally,

this would be the case if women expecting large earnings losses (due to dismissals

for instance, or to cuts in the number of paid hours) to occur in the near future were

more likely to have children. The parallel trend assumption would therefore not

apply post-treatment, which would lead us to in�ate the detrimental consequences

of children.

In the absence of plausible exogeneous shocks to fertility decisions, there is no

simple way of quantifying this potential source of bias. However, a recent empirical

study by Kleven et al. (2019b) investigates this issue and observes that, for the third

childbirth, child penalties estimated through simple event studies do not di�er from

those obtained by using a sex-mix instrument. Additionally, if high-wage women

responded to expected future shocks to their labor outcomes the same way as low-

wage women did, this source of bias would be constant along the distribution, and

would not a�ect our claim that child penalties are larger at the bottom of the wage

distribution than at the top.

In addition to these arguments, we provide direct evidence that plausible sources

of negative shocks to labor outcomes do not trigger problematic fertility responses.

First, we estimate how macro-level shocks in the labor market a�ect fertility deci-

sions.

Within the population of eligible individuals, i.e., those with exactly n� 1 chil-

dren at t� 1, we wonder how much bn
t , the probability of birth of their nth child at

time t, depends on the business cycle:

bn
it = �nflog(GDPt) � log(GDPt�1)g + �n

agei;t
+ �nt+ �it (1.9)

where all coe�cients are indexed by rank in the recent wage distribution and gender.

Coe�cients � account for the sensitivity of fertility decisions to macro-level shocks.

An endogeneity problem would arise if those coe�cients were estimated to be sig-

ni�cantly negative, especially at the bottom of the wage distribution. According to
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Figure 1.5, with very few exceptions, this is not the case.

Second, we ask whether micro-level shocks generate such fertility responses. We

build on Huttunen and Kellokumpu (2016), who show that job displacement triggers

negative fertility responses. We rely on the linked employer-employee nature of our

data to identify plausible mass layo� episodes. Namely, we assume that individual i

is subject to a �rm-level shock fit at time t if more than 25% of individuals working

for the main employer20 of i at time t� 1, but who are not individual i herself, leave

the �rm at time t.21 Within each eligible subpopulation, these �rm-level shocks

indeed correlate with job losses. We estimate a linear model for the probability lit

of being jobless at time t,

lit = �nfit + �n
ageit;t + �it; (1.10)

where all coe�cients depend on gender and the rank in the wage distribution, omit-

ting once again the index n. Figure 1.6 displays the estimates of coe�cients �, and

shows that it is plausible that exogeneous �rm-level shocks are felt at the individual

level. We then estimate the probability of having the nth child at time t,

bn
it = �nfit +  n

ageit;t + !it (1.11)

Figure 1.7 displays the corresponding estimates of �. In most cases, we cannot

reject the null hypothesis that these coe�cients are equal to 0, which suggests that

�rm-level employment shocks do not trigger positive fertility responses that would

render our estimates of child penalties meaningless.

1.5.2 Mean reversion

We address next the issue of mean reversion. Our approach that aims at comparing

child penalties across the hourly wages distribution requires splitting the sample ac-

cording to pre-event hourly wages. A potential shortcoming of this approach is that,

by doing so, we may end up introducing mean reversion in the estimation: if initial

20The main employer of an individual is de�ned as the �rm that pays that individual the largest
earnings during a given year.

21These �rm-level shocks are identi�ed from a comprehensive version of the DADS data that
allows to track all salaried employees, and not only those included in the DADS panel, from year
t � 1 to year t.
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labor outcomes incorporate both a permanent and a transitory component, then

women with high initial earnings would be mechanically more likely to experience

relative earnings fall in subsequent years. In other words, the assumption that we

compare women with di�erent opportunity costs fails if we condition on short-term

shocks.

To check that this does not drive our estimates, we �rst display changes between

the last year before the (counterfactual) childbirth in both treatment and control

groups, and the (counterfactual) childbirth year. Figure 1.8 display our results.

Firstly, it makes it clear that heterogeneity in the child penalties stems from the

heterogeneity in the earnings changes in the treated group, not in the control group

as would be the case if mean reversion were at play. Secondly, the heterogeneity in

the earnings changes of the control group does not suggest that we are conditioning

on short-term shocks that would entail mean reversion: individuals at the bottom

of the distribution are more likely to experience earnings losses, which is consistent

with them being more exposed to unemployment risk (Guvenen et al., 2021).

To further insure against mean reversion driving our estimates, we replicate

our approach while conditioning on hourly wages as observed 3 to 7 years before

childbirth, as opposed to 1 to 5 years before childbirth (Figures 1.F.1 and 1.F.2).

The results remain completely similar to our baseline estimates.

1.5.3 Selection into treatment

The next worrying issue is selection into treatment. In the presence of heterogeneous

treatment e�ects, di�erence-in-di�erence estimates identify the average treatment

e�ect on the treated (ATT). As a result, the estimates in the presence of subpop-

ulations may di�er due to two distinct channels: (i) in the labor market, low-wage

women experience more detrimental consequences of child arrivals, and (ii) high-

wage women � as de�ned by their potential hourly wages absent children � su�er

from the same detrimental consequences of fertility but among them, those who

face the largest career costs choose not to have children.

We can assess the plausibility of the second channel by computing the probability

of the nth child arrival during year t among those eligible, i.e., those who already

have n�1 children in year t�1, along the entire recent wage distribution. Figure 1.9

shows that among women, this probability does not vary much along the wage
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distribution, and that high-wage women are, if anything, in fact more likely to have

children than are their low-wage counterparts.

Lastly, our estimates of the consequences of the nth child aggregates the e�ect

of this childbirth with that of possible subsequent childbirths. Mothers at the top

of the distribution might therefore face smaller child penalties because, conditional

on having one child, they would be less likely to have a second child. However,

Figure 1.9 suggests that it is actually the reverse. To emphasize this point, Ap-

pendix 1.G displays the probability of experiencing a second childbirth a few years

later for individuals that just had their �rst child. Parents at the top of the distri-

bution are more likely to have a second child, hence the smaller child penalty is not

driven by them limiting their subsequent fertility.

1.5.4 Endogeneity of pre-childbirth wages

After ruling out previous concerns, some doubts could still remain as to the random

assignment of individuals to wage groups.22 Pre-childbirth wages may re�ect indi-

viduals’ decisions that likely depend on their preferences or on the gender norms

they are exposed to.

We assess the extent to which that channel is likely to explain our results (i)

by resorting to survey data in which individuals report their preferences towards

childcare, in which we observe that the correlation between preferences and hourly

wages is quite limited; (ii) by reweighting the data so that the implied composition

in terms of past human capital investments and work-family preferences is the same

all along the hourly wage distribution.

We resort to the French Labor Force Survey (LFS) which was complemented in

2010 with a module devoted to work-family balance. Individuals with children aged

3 or less were asked what was the ideal childcare solution to them for children as old

as their youngest child. In Figure 1.10, we display the share of individuals declaring

children should be taken care of by their parents along the hourly wage distribu-

tion. First, the vast majority of parents do not view parents-provided childcare as

the best childcare solution for children aged the same age as their youngest child:

22The ideal design for documenting the impact of absolute labor market productivities, for
instance, would be to assign individuals exogeneously to various productivities, i.e., to varying
wage levels, and to contrast child penalties across those groups.
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over 2/3 of parents favor external childcare, provided either in formal or informal

settings (e.g. by grandparents). Second, there is limited heterogeneity along the

wage distribution: the share of women (men) considering parents as the ideal child-

care solution varies between 14% and 32% (23% and 48%). More importantly, the

pattern is non-monotonic, which contrasts with our �nding as to the pro�le of labor

supply responses to childbirth along the hourly wage distribution, which suggests

preferences may not be the main driver of these labor supply decisions. Additionally,

the pattern for men does not match the pattern for women.23

We then show that additional sources of heterogeneity, due to past human capital

decisions which could a�ect pre-childbirth hourly wages and stem from childcare-

related preferences, do not drive our results. To this end, we consider (i) education,

measured by the highest degree obtained at the end of studies, as an 8-level variable;

(ii) recent labor supply at all margins between year t� 5 and t� 1; (iii) the share of

females working part-time for the main employer of each individual at time t�1; and

(iv) the age at (counterfactual) childbirth. We rely on these variables to reweight

the data so that within each treatment/control group, the composition does not vary

across the recent wage distribution. In this setting, the weight of the observation

that corresponds to individual i at time t, who belongs to the treatment (control)

group g, and is ranked r in the hourly wage distribution writes:

pit =
P(R = rjG = g)

P(R = rjG = g;X = xit)
(1.12)

where xit corresponds to the observed variables upon which our reweighting pro-

cedure is based. Speci�cally, we take as P(R = rjG = g;X = xit) the predicted

probability of belonging to rank r in the distribution based on an ordered logit.

We then replicate our analysis on the reweighted data. Our estimates represent

heterogeneity in child penalties in a counterfactual population in which rank in the

wage distribution would not be related to education, past labor supply, �rm choice

and age at childbirth. Figure 1.11 displays our results. While there might be slightly

less heterogeneity along the wage distribution than in our baseline estimates, the

23This descriptive evidence is a�ected by selection bias, given that hourly wages in the LFS
can only be computed for individuals who are salaried employees; Appendix 1.H provides further
evidence that addresses this issue. These results cannot reject the null hypothesis that parents
with the most conservative views regarding childcare do not di�er from the others in terms of their
(potential) hourly wages.
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patterns are still extremely similar.

1.6 Conclusion

This paper investigates whether mothers with di�erent labor market opportunities

make di�erent children-related labor supply decisions, which in the end translate into

earnings losses. To do so, we contrast the causal e�ect of children, identi�ed thanks

to a di�erence-in-di�erence approach, along the pre-childbirth wage distribution.

We show that while, regardless of their wages, children have a large and negative

impact on mothers’ labor earnings, the magnitude of this impact is much larger for

those with low potential hourly wages than it is for those with high potential hourly

wages. The reason for this is that the former are much more likely than the latter to

retrieve for the workforce, and to decrease their hours worked in the labor market.

By contrast, fathers are very unlikely to change their hours worked upon the arrival

of children, regardless of the wage rate.

Assuming that productivities in child-rearing activities are reasonably homoge-

neous, di�erences in potential hourly wages translate directly into di�erences in the

opportunity cost of time spent outside the labor market. As a result, we inter-

pret our �ndings as re�ecting the fact the mothers’ opportunity cost of time spent

outside the labor market is a key determinant of children-related labor supply deci-

sions, and as such, of the child penalty. This opportunity cost sums up the trade-o�

between the income generated by the time mothers spend on the market and the

costs incurred by this time, i.e. mothers’ foregone contribution to child-rearing.

High-wage mothers being much less likely to decrease their labor supply than their

low-wage counterparts thus suggests that the former can compensate the latter. In

other words, families may be willing to resort to market solutions that substitute

for maternal care, provided that the cost remains su�ciently low. By contrast,

fathers’ labor supply decisions seem almost independent of this cost. This would

indicate that in their time allocation problem, families do not view fathers’ contri-

bution to child-rearing as a possible substitute for mothers’ contribution. Overall,

this interpretation helps rationalize why, in the existing literature, mothers of young

children respond strongly to reforms that make child-related career breaks more or

less costly (Piketty, 2005; Lequien, 2012; Joseph et al., 2013), while recent reforms
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that speci�cally target fathers have close to no impact on their behaviors (PØrivier

and Verdugo, 2021).
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Figures

Figure 1.1 � Consequences of sample selection with respect to childbirths
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Figure 1.2 � Consequences of childbirth for women’s labor outcomes
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Figure 1.3 � Consequences of childbirth for men’s labor outcomes
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Figure 1.4 � Impact of �rst childbirth on the gender gap in earnings and labor
outcomes
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Figure 1.5 � Probability of having children (sensitivity to the business cycle)
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Figure 1.6 � Probability of losing one’s job (sensitivity to �rm-level shocks)
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individuals up to age 60 at time t.
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Figure 1.7 � Probability of having children (sensitivity to �rm-level shocks)
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Figure 1.8 � Underlying earnings changes
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Figure 1.9 � Probability of having children (by subperiod)
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Figure 1.10 � Childcare preferences and hourly wages
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Figure 1.11 � Counterfactual child penalties based on the reweighted data
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Each panel displays the estimates of child penalties obtained by the di�erence-in-di�erence method

(see Equation (1.6)) for various values of time-to-childbirth expressed in years, based on the

reweighted dataset in which variation along the wage distribution in education, past labor supply

and sorting is cancelled out. Bootstrapped standard errors using 100 replications are clustered at

the individual level.
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Tables



Table 1.1 � Sample selection

Base sample Censoring Final sample
Women Men Women Men Women Men

# Obs. 907 202 1 166 815 778 320 1 062 183 581 921 832 477
# Ind. 97 388 110 818 88 015 104 322 68 235 87 148

Frequency
(in %)

Average
hourly
wages

(2015 e)

Frequency
(in %)

Average
hourly
wages

(2015 e)

Frequency
(in %)

Average
hourly
wages

(2015 e)

Frequency
(in %)

Average
hourly
wages

(2015 e)

Frequency
(in %)

Average
hourly
wages

(2015 e)

Frequency
(in %)

Average
hourly
wages

(2015 e)
Age

23-24 7 9,2 6,2 9,5 6,2 9 5,5 9,5 4,4 9,2 4 9,8
25-29 16,9 10,3 16,1 11,3 16,5 10,3 15,8 11,1 15,4 10,5 14,6 11,4
30-34 15,3 11,6 15,7 13,2 15,2 11,4 15,8 12,9 15,1 11,8 15,8 13,2
35-39 14,7 12,2 15,2 15,2 14,9 12 15,4 14,4 15 12,5 15,7 14,7
40-44 14 12,5 14 16 14,3 12,3 14,3 15,5 14,7 12,8 14,7 15,9
45-49 13,4 12,7 13,2 16,5 13,7 12,5 13,4 16,3 14,4 12,9 13,9 16,6
50-54 11 12,8 11,4 17,5 11,4 12,8 11,6 17,3 12,4 13,1 12,3 17,5
55-59 7,6 13,7 8,2 18,7 7,8 13,2 8,3 18,4 8,7 13,4 8,9 18,8

Industry
Construction 1,7 12,1 11,5 12,9 1,9 12,3 12 12,6 2 12,9 12,3 13,3
Manufacturing 13,7 12,3 25,3 15,1 14,8 12,1 26,8 14,8 15,7 12,6 28,4 15,2
Services 64,8 11,8 47,6 14,5 62,9 11,8 45,1 14,6 61,8 12,5 43,2 15,6
Trade 19,8 10,5 15,6 13,9 20,4 10,4 16 13,3 20,4 10,9 16,2 14

Base sample includes all individuals aged 20 to 60 that have positive employment in the private sector at time t. Censoring excludes individuals

that that work less than 45 days a year, less than 1=8 of the legal duration a week, or paid less than 90% of the minimum hourly wage. Final

sample includes only individual that are over this threhold at time t, t � 1 and at least twice between t � 5 and t � 5. Figures for the �nal

sample are computed at time t � 1.
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1.A Earnings and working time measures

1.A.1 Earnings

Our measure of labor earnings relies on net annual earnings. This measure aggre-

gates all wages paid to an individual, including performance pay and bonuses, paid

vacations, in-kind bene�ts, the share of severance payments that exceeds the legal

minimum, and early retirement bene�ts (to the extent that these bene�ts exceed

an amount approximately equal to the minimum wage) but excludes stock-options.

Social security contributions, public pension schemes, unemployment bene�ts and

other contributions including two �at-rate taxes on earned income (CSG and CRDS)

are subtracted to this amount to compute our measure of net annual earnings. In

that sense, we measure earnings before income taxes but after some transfers.

Maternity leave allowances are paid by the Social Security administration, and as

such are not part of our measure of earnings. They may, however, be paid through

the employer (subrogation): in this setting, the employer pays the employee the

equivalent of maternity leave allowances during her maternity leave, and is later

reimbursed by the Social Security administration. The employer subsequently sub-

tracts the maternity leave allowances that the employer advanced from the measure

of earnings. Because the reimbursement occurs after the maternity leave itself, the

decline in earnings may occur a few weeks after the maternity leave. Because we

consider annual earnings, this problem is restricted to childbirths that occur at the

end of the calendar year. Our results are, however, very robust to considering only

childbirths that occur in the 2nd quarter of the year that are immune to this issue

(see Appendix 1.E).

Lastly, in some �rms the employer may be bound by collective agreement to

complement earnings during maternity or sick leaves in addition to Social Security-

provided allowances. This complement is part of labor earnings as measured by the

DADS.

1.A.2 Days

In the DADS dataset, days worked refer to the duration during which an employee

is part of the workforce of a �rm within a given year. As a result, maternity and

sick leaves, or paid vacations are part of this measure of days, whereas a period of

unemployment between two distinct employment spells is not. Additionally, this
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measure of days is capped at 360.

1.A.3 Hours

In our dataset, hours worked refer to hours for which the worker is paid according

to the labor contract. The data on hours is reported by employers when they �ll out

payroll tax forms. Before making the data available, Insee performs three checks:

� the total number of hours for a given individual � employer � year observation

should not exceed an industry-speci�c threshold of 2,500 hours per year in a

small subset of industries (mostly manufacturing industries, transportation,

hotels and restaurants), and 2,200 hours per year in the rest of the private

sector;

� the implied hourly wages should exceed 80% of the minimum wage;

� the total number of hours should be positive, with the exception of a narrow

subset of occupations (mostly journalists and salespersons) working on a �xed-

price basis.

If one of these conditions does not hold, Insee ascribes hours to the observation to

make the hourly wage consistent within narrow cells de�ned by 4-digit occupation,

full-time or part-time status, age and gender.

As to workers whose compensation does not depend on the time worked, but who

do not belong to one of the above-mentioned occupations, i.e., typically managers

("forfait-jour"), employers provide the number of days only. A number of hours

is ascribed to these observations based on the legal duration of work for full-time

workers, the number of work days, and the implied hourly wages.

Because during a maternity leave, an employee is not paid by her employer

for any hours worked but is instead paid by the Social Security Administration

(and possibly receives a complementary payment from her employer), hours worked

during a maternity leave are equal to 0. Workers who are not paid by the hour

are an exception to this rule because their hours are imputed based on their days

worked, which do not vary during maternity leaves. As a result, the DADS dataset

overestimates hours worked � and underestimates hourly wages � for such workers

during years when they give birth to children. In general, these are quali�ed workers

that belong to the upper part of the hourly wage distribution, so the decomposition



70

of earnings penalties into hours and hourly wages may be biased at the top of the

distribution for the speci�c year workers take maternity leaves.
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1.B Childbirth imputation

We combine data obtained from administrative birth records with census data to

deal with the incompleteness of the former for individuals born October 2 and 3 in

our dataset. Speci�cally, (part of) birth records are missing for these individuals

between 1982 and 1997. Our strategy is to take information from the censuses of

1990 and 1999 to �ll the gap.

For each individual in our sample, our data provides us with

� the years of birth of the 1st to the 12th children appearing in birth records as

of 1967;

� the years of birth of the 1st to the 12th children as declared in the 1990 census;

� the years of birth of the 1st to the 12th children as declared in the 1999 census.

Information from birth records has been available since 1967 only, which results

in left-censoring. However, because we are mostly interested in individuals giving

birth between 1998 and 2015, we do not try to deal with this issue. Our goal is to

�ll the gap in administrative records between 1982 and 1997 for half of the sampled

individuals, which increases our sample size substantially.

For each individual i belonging to the incomplete half of the sample, we impute

�rst the year of �rst childbirth according to the following principles:

� if the �rst childbirth in birth records occurs before 1982, we regard it as the

�rst childbirth;

� else,

� if the earliest of years of childbirth she declared in the 1990 census is

after 1982, we consider the earliest of these years and the year of the �rst

childbirth as it appears in birth records as the year of the �rst childbirth;

� else,

* if the earliest of years of childbirth she declared in the 1999 census

is after 1982, we consider the earliest of these years and the year of

the �rst childbirth as it appears in birth records as the year of the

�rst childbirth;

* else,
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• if birth records indicate that she has children, we consider the

year of the �rst childbirth in birth records as the year of �rst

childbirth;

• else, we assume that she has no children.

We then consider the nth childbirth with n > 1 as the minimum of years of child-

birth within both birth records and censuses among years of birth that follow the

computed year of the n� 1th childbirth.

This approach does not take multiple births into account; more generally, it

does not account for individuals who experience more than one childbirth per year.

Despite this caveat, our approach matches the historical pattern in the complete

half of the sample quite well. Figure 1.B.1 plots the number of childbirths by rank

of childbirth for each year since 1968 for both parts of the sample, relying on birth

records only (left panel) and on our approach (right panel). While we still slightly

underestimate �rst childbirths that occur in the beginning of the 1980s or in the

late 1990s in the incomplete half of the sample, our approach matches reasonably

well the patterns observed in the complete half of the sample.



73

Figure 1.B.1 � Imputation of childbirths for individuals born October 2 and 3
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1.C Age-Period-Cohort models

The major challenge in the simultaneous identi�cation of �, � and � stems from

collinearity between age, cohort and period: age is equal to the current period less

the year of birth. Several solutions have been explored in the sociological literature;

e.g., Mason et al. (1973) assume that any two ages, periods or cohorts have the same

e�ect, in addition to removing one dummy in each dimension. Deaton and Paxson

(1994) and Deaton (1997) suggest a transformation of period e�ects to meet two

requirements: (i) that time e�ects sum to zero, and (ii) that they are orthogonal

to a time trend so that age and cohort e�ects capture growth while year dummies

account for cyclical �uctuations (or business cycle e�ects) that average to zero over

the long-run. Hence, the parameters of the model (�; �; �) are identi�ed, provided

that �c = 0 and
PT

t=1 �t(t� 1) = 0.

Because we rely on a sample that only contains individuals born on even-numbered

years, we have to impose one additional normalization (see Pora and Wilner, 2020,

on this matter). Indeed, without additional normalizations the model is underiden-

ti�ed: during even-numbered years, individuals could face a systematic shock that

is exactly o�set by the fact that their ages are also even-numbered. Speci�cally, the

two models:

~yit =
X

c

�c1cohorti=c +
X

a

�a1ageit=a +
X

j

�j1t=j + �it

and

~yit =
X

c

�c1cohorti=c +
X

a

(�a1ageit=a + �1ageit�0[2]) +
X

j

(
j1t=j � �1t�0[2]) + �it

are observationally equivalent regardless of the identi�cation of cohort coe�cients.

This limitation leads us to further impose that both odd-year and even-year time

e�ects sum to zero, i.e., to consider two restrictions:
P

t>0 �t = 0 where t = 2j and
P

t �t = 0 where t = 2j + 1 The corresponding transformation of time dummies

dT = 1t=T is written as follows:

d�
t =

(

dt � [ t
2
d3 � t�2

2
d1] t = 2j; j > 1

dt � [ t�3
2
d3 + d2 � t�3

2
d1] t = 2j + 1; j > 1

(1.13)
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where d�
1 = d�

2 = d�
3 = 0. In practice, it is convenient to include all age dummies, all

cohort dummies but the �rst, and all transformed dummies d�
T but d�

1, d�
2 and d�

3 in

the regression.
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1.D Accounting decomposition

The log-change in total labor earnings between time t� 1 and time t+ k is written

as

�yt+k = log (E[yi;t+k]) � log (E[yi;t�1]) (1.14)

�yt+k can also be rewritten as

�yt+k = log

 
E[

yi;t+k

yi;t�1
yi;t�1]

E[yi;t�1]

!

(1.15)

This formulation is particularly relevant here since we require that all individuals

be employed at time t � 1, so yi;t�1 > 0. Hence �yt+k is simply the log-average of

individual changes yi;t+k=yi;t�1 weighted by initial earnings yi;t�1.

Next, we use an accounting decomposition of labor earnings at the individual

level. First, using the law of iterated expectations yields

E[yi;t+k] =P(di;t+k = 0)E[yi;t+kjdi;t+k = 0]

+ P(di;t+k = 1)E[yi;t+kjdi;t+k = 1] (1.16)

Since di;t+k = 0 ) yi;t+k = 0, the �rst term vanishes:

�yt+k = log(P(di;t+k = 1)) + log(E[yi;t+kjdi;t+k = 1]) � log(E[yi;t�1])

= log(P(di;t+k = 1))
| {z }

Participation

+ log(E[yi;t�1jdi;t+k = 1]) � log(E[yi;t�1])
| {z }

Selection

+ log(E[yi;t+kjdi;t+k = 1]) � log(E[yi;t�1jdi;t+k = 1])
| {z }

�y
Participants
t+k

(1.17)

We are thus left with the decomposition of the latter term �y
Participants
t+k ; for these

participants, all components of labor earnings � days, hours and hourly wages � are
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observed in the data. Then,

�y
Participants
t+k = log

0

@
E

h
wi;t+k

wi;t�1
xi;t+khi;t+kwi;t�1jdi;t+k = 1

i

E [xi;t+khi;t+kwi;t�1jdi;t+k = 1]

1

A

| {z }

Hourly wages growth

+ log

�
E [xi;t+khi;t+kwi;t�1jdi;t+k = 1]

E[xi;t�1hi;t�1wi;t�1jdi;t+k = 1]

�

(1.18)

We continue to perform similar substitutions in the second term with respect to the

two remaining components (hours and days). It follows that

�yt+k
| {z }

Labor earnings changes

= log (P(di;t+k = 1))
| {z }

Participation

+ log

�
E[yi;t�1jdi;t+k = 1]

E[yi;t�1]

�

| {z }

Selection

+ log

0

@
E

h
xi;t+k

xi;t�1
xi;t�1hi;t�1wi;t�1jdi;t+k = 1

i

E [xi;t�1hi;t�1wi;t�1jdi;t+k = 1]

1

A

| {z }

Changes in Days Worked

+ log

0

@
E

h
hi;t+k

hi;t�1
xi;t+khi;t�1wi;t�1jdi;t+k = 1

i

E [xi;t+khi;t�1wi;t�1jdi;t+k = 1]

1

A

| {z }

Changes in Hours Per Day

+ log

0

@
E

h
wi;t+k

wi;t�1
xi;t+khi;t+kwi;t�1jdi;t+k = 1

i

E [xi;t+khi;t+kwi;t�1jdi;t+k = 1]

1

A

| {z }

Hourly Wage Growth

(1.19)

This accounting identity clari�es that the (reweighted) log-average of individual

earnings’ changes can be decomposed into the sum of (reweighted) log-average of

individual changes for each component, and a selection term.
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1.E Right-censoring and measurement error

Our de�nition of control and treatment groups, despite being practical, raises some

issues. First, due to right-censoring, individuals in our control group are not of

the same age as those in our treatment group. Second, and for the same reason,

our treatment e�ect estimate corresponds to the di�erence in labor market outcomes

between parents with k children and individuals with k�1 children over the lifetime;

this is true for old cohorts, but our estimate for younger cohorts might be spuriously

a�ected by selection bias, namely, di�erences between parents of k children who

experience childbirths quite early and parents who eventually have k children but

do so later in life. Third, the de�nition of our treatment as experiencing the kth

childbirth during year t might be blurred by the timing of labor supply decisions

mainly because women are entitled a maternity leave that begins several weeks

before childbirth and ends several months after. Choosing year t� 1 as a reference

for labor market outcomes may therefore lead to biases with respect to childbirths

that occur in the very beginning of the year since part of the childbirth e�ect might

already have happened.

We address all three issues by providing several estimations based on alternative

de�nitions of control and/or treatment groups:

1. We de�ne our nth control group as individuals that experience n�1 childbirths

according to the data, as of age randomly drawn from the empirical distribu-

tion of age at the nth childbirth within education � cohort cells. This allows

us to assess robustness with respect to the age di�erence between control and

treatment groups (see Figures 1.E.1 and 1.E.2).

2. We restrict our analysis to individuals born in 1975 or before: such individuals

are most likely to have made all of their fertility decisions by year 2015 (see

Figures 1.E.3 and 1.E.4).

3. We de�ne our nth control group as individuals who have n children according

to the data as of time t and do not experience any childbirths between t�1 and

t + k (see Figures 1.E.5 and 1.E.6). This strategy is closer to that of Kleven

et al. (2019b) in that it relies on the timing of the nth childbirth among those

who indeed have n children.

4. We restrict our nth treatment group to individuals who experience the nth
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childbirth during the second quarter, i.e., between April and June: their ma-

ternity leaves do not begin before January and do not end after December (see

Figures 1.E.7 and 1.E.8).

Our �ndings prove robust to these alternative de�nitions.

Additionally, our measure of the causal impact of childbirth rests on the assump-

tion that treatment e�ects are time-homogeneous, i.e., that childbirths occurring in

1998 have the same causal impact as those that occurred in 2015 if they are con-

sidered after the passage of the same amount of time. This assumption justi�es

reliance of our estimates on a time-varying window: the impact of childbirth at

time t is estimated on all childbirths from 1998 to 2015, while our estimate of the

impact of childbirths at time t + 5 only relies on childbirths that occurred before

2011. The credibility of this assumption might be problematic given that the insti-

tutional background varied over the time period, e.g. the PAJE reform took place

in 2004, and another change in parental leave rules, which was a slight change in the

incentives to split parental leave between parents, happened in 2015. Nevertheless,

we replicate our analysis while restricting it to childbirths during 2000-2010; hence

this compositional change does not distort our estimates of dynamic treatment ef-

fects: all treatment e�ects for all durations of time to childbirth are computed on the

very same sample. Additionally, by choosing 2000 as the beginning of the estimation

timespan, we can ignore the fact that the selection condition in our sample is harsher

for childbirths in 1998-1999 due to left-censoring issues in the data. Figures 1.E.9

and 1.E.10 display our estimates and show that our approach is completely robust

with respect to these concerns.
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Figure 1.E.1 � Consequences of childbirth for women’s labor outcomes: a compar-
ison with a control group determined at the imputed age of childbirth
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Figure 1.E.2 � Consequences of childbirth for men's labor outcomes: a comparison
with a control group determined at the imputed age of childbirth
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education cells. Bootstrapped standard errors using 100 replications are clustered at the individual

level.






















































































































































































