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ABSTRACT Proponents of early child hood ed u ca tion and care pro grams cite ev i dence 
that high-qual ity cen ter-based childcare has pos i tive im pacts on child de vel op ment, 
par tic u larly for dis ad van taged chil dren. However, much of this ev i dence stems from 
ran dom ized eval u a tions of small-scale in ten sive pro grams based in the United States 
and other An glo/En glish-speak ing countries. Evidence is more mixed with re spect to 
wide spread or uni ver sal cen ter-based childcare pro vi sion. In ad di tion, most ev i dence 
is based on childcare ex pe ri ences of 3- to 5-year-old chil dren; less is known about the 
im pact of cen ter-based care in ear lier child hood. The French con text is par tic u larly 
suited to such in ter ro ga tion be cause the ma jor ity of French chil dren who at tend cen ter-
based care do so in high-qual i ty, state-funded, state-reg u lated cen ters, known as crèches, 
and be fore age 3. We use data from a large, na tion ally rep re sen ta tive French birth co hort, 
the Étude Longitudinale Français depuis l’Enfance (Elfe), and an in stru men tal var i ables 
strat egy that le ver ages ex og e nous var i a tion in both birth quar ter and lo cal crèche sup-
ply to es ti mate whether crèche at ten dance at age 1 has an im pact on lan guage, mo tor 
skills, and child be hav ior at age 2. Results in di cate that crèche at ten dance has a pos-
i tive im pact on lan guage skills, no im pact on mo tor skills, and a neg a tive im pact on 
be hav ior. Moreover, the pos i tive im pact on lan guage skills is par tic u larly con cen trated 
among dis ad van taged chil dren. This implies that fa cil i tat ing in creased crèche ac cess 
among dis ad van taged fam i lies may hold po ten tial for de creas ing early so cio eco nomic 
disparities in lan guage de vel op ment and, given the im por tance of early de vel op ment 
for lat er-life out comes, thereby have an im pact on long-term pop u la tion inequalities.

KEYWORDS Childcare • Crèche • Child de vel op ment • Early child hood • Étude 
Longitudinale Français depuis l’Enfance (Elfe)

Introduction

Early child hood ed u ca tion and care pro grams have in creas ingly been ad vanced 
for fos ter ing child de vel op ment and re duc ing early inequalities there in. As such, 
both de mand for and ac cess to cen ter-based childcare have dra mat i cally ex panded 
across de vel oped countries in re cent de cades (Kulic et al. 2019). In a con text of 
well-documented long-term returns to high-qual ity early in vest ments, par tic u larly for 
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dis ad van taged chil dren (Elango et al. 2016; Heckman 2006), cou pled with ev i dence 
that so cio eco nomic gaps in school read i ness do not nar row and may fur ther widen as 
chil dren prog ress through school (Bradbury et al. 2015), pol i cies that pro mote high-
qual ity for mal childcare may have im pli ca tions for re duc ing long-term pop u la tion 
inequalities.

The most rig or ous ev i dence to date in di cates that high-qual ity cen ter-based child-
care has pos i tive im pacts on child de vel op ment, es pe cially for dis ad van taged chil dren. 
However, much of this ev i dence has come from ran dom ized eval u a tions of small-scale 
in ten sive pro grams from the United States and, to a lesser ex tent, other An glo/En-
glish-speak ing countries (Kulic et al. 2019). Evidence is more mixed with re spect to 
widespreadoruniversalprograms.Moreover,muchof theevidencereflectscenter-
based childcare pro vi sion for 3- to 5-year-old chil dren; less is known about its im pact 
in ear lier child hood. Of par tic u lar con cern, iso lat ing a causal im pact of cen ter-based 
childcare on child de vel op ment in ob ser va tional stud ies is chal lenged by sys tem atic 
se lec tion into childcare type and het ero ge ne ity in qual ity of childcare. Furthermore, 
het ero ge ne ity by pop u la tion sub groups or by coun ter fac tual con di tion(s) is a chal lenge 
to gen er al iz ing causal im pacts across dif fer ent pop u la tions.

We use a data from a na tion ally rep re sen ta tive French birth co hort, the Étude 
Longitudinale Français depuis l’Enfance (Elfe), and an in stru men tal var i ables (IV) 
strat egy that harnesses ex og e nous var i a tion in birth tim ing and lo cal cen ter-based child-
care sup ply—both of which af fect a child’s like li hood of childcare cen ter at ten dance 
while ar gu  ably be ing or thog o nal to fam ily choices, con di tional on other char ac ter is tics 
of the lo cale—to es ti mate whether age 1 at ten dance in high-qual i ty, state-reg u lated 
childcare cen ters, known as crèches, im pacts child de vel op ment at ap prox i ma tely age 
2. We ex am ine whether ef fects dif fer across de vel op men tal do mains (lan guage, mo tor 
skills, and be hav ior) and whether there is het ero ge ne ity in ef fects by so cio eco nomic 
char ac ter is tics (moth er’s ed u ca tion, house hold in come, and im mi grant sta tus).

The French con text is par tic u larly well-suited to in ter ro gat ing these ques tions for 
sev eral rea sons. First, al though ac cess to pub licly spon sored childcare is uni ver sal, 
the form of that care—whether in a crèche or in a pro vid er’s home—is not guaranteed. 
Rather, it varies by lo cal avail abil i ty, cre at ing the op por tu nity to le ver age a nat u ral 
ex per i ment based on when dur ing the year a child is born and the sup ply of child-
care cen ter slots in the fam i ly’s mu nic i pal i ty. Second, the ma jor ity of French chil-
dren at tend ing cen ter-based care are placed in homogenously high-qual i ty, pub licly 
funded, and heavily reg u lated cen ters (Fagnani 2014), pro vid ing a con text for test ing 
the ef fects of high-qual ity cen ter-based care at a pop u la tion lev el. Third, chil dren 
whose fam i lies are un able to se cure a cen ter-based place ment (or pre fer an al ter na tive 
ar range ment) are en ti tled to a sub sidy to re ceive childcare in the home of a gov ern-
ment li censed and reg u lated childcare pro vid er. Nonetheless, not all  French chil dren 
areplacedinaformalchildcarearrangement;asignifcantproportionarecaredfor
by a parent (usually themother),who can receivemodestfnancial compensation
through pa ren tal leave of up to three years. This di ver sity in childcare ar range ments 
al lows us to com pare crèche at ten dance with a range of coun ter fac tual ar range ments.

Assessing the im pact of gov ern ment-pro vided cen ter-based care is also im por tant 
within the French con text given that the cur rent ad min is tra tion has put early for mal 
childcare—and, in par tic u lar, in creas ing for mal cen ter-based childcare en roll ment for 
dis ad van taged chil dren—at the heart of its pol i cies to tackle in ter gen er a tional trans-
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mis sion of dis ad van tage. To date, how ev er, there is lit tle ev i dence on whether such 
care in France has pos i tive im pacts on child de vel op ment in gen eral and for chil dren 
from dis ad van taged fam i lies in par tic u lar.

Background

The Impact of Center-Based Childcare on Child Development

Early child hood is a crit i cal stage for brain de vel op ment and forming the struc tures and 
mech a nisms that shape cog ni tive, phys i cal, so cial, and emo tional well-be ing through-
out the life course (Shonkoff and Phil lips 2000). An ex ten sive lit er a ture has ex am ined 
the role of early child hood ed u ca tion and care pro grams on var i ous do mains of child 
de vel op ment. Most com mon ly, assessing the de ter mi nants of child de vel op ment—
and the role of so cial in ter ven tion there in—is approached from an in vest ment frame-
work (Kulic et al. 2019) (“pro duc tion func tion” in eco nom ics), in which in vest ments 
by families and institutions influence children’sdevelopment in cascading fashion
such that (1) ear lier in vest ments are likely to have the larg est im pacts through out the 
life course be cause they pro vide the in fra struc ture for responding to later in vest ments 
and ex pe ri ences (dy namic com ple men tar i ty), and (2) the more one skill or do main of 
well-be ing is de vel oped, the more other do mains will also im prove (skill com ple men-
tar i ty) (Carneiro and Heckman 2003; Cunha and Heckman 2007; Heckman 2006). In 
other words, “skills be get skills” (Heckman 2008).

High-qual ity cen ter-based care in early child hood may have both di rect and in di-
recteffectsonchilddevelopment.Childrenmaybeneftdirectlythroughcognitively,
emo tion al ly, and phys i cally stim u lat ing and sup port ive in ter ac tions with trained staff 
andexplicitopportunitiesforskilldevelopmentandsocialization.Theymaybeneft
in di rectly if such care has pos i tive spill over ef fects into the fam ily en vi ron ment and 
im proves fam ily func tion ing by, for ex am ple, en abling par ents to bet ter bal ance work 
and fam ily roles (Bianchi and Milkie 2010), thereby re duc ing pa ren tal stress and 
im prov ing the qual ity of par ent-child in ter ac tions (Hsin and Felfe 2014). Evidence 
thatearlyinputsplayasignifcantroleinthelong-termproductionofhumancapital
has bol stered calls for so cial in vest ment to be gin well be fore for mal ed u ca tion (Irwin 
et al. 2007; UNICEF 2007).

The most rig or ous stud ies to date have pre dom i nantly been conducted in the 
United States, be gin ning in the 1960s, and con sist of small, in ten sive, ex per i men tally 
eval u ated in ter ven tions targeting low-in come fam i lies dur ing the pre school pe ri od. 
These pro grams (Abecedarian, High Scope/Perry Preschool, Infant Health and 
Development Program) typ i cally in cluded high-qual ity cen ter-based care along with 
com po nents di rectly targeting par ents (e. g., home vis it ing); more over, the qual ity of 
care pro vided was strictly enforced and mon i tored (Elango et al. 2016; Fryer 2017; 
Heckman et al. 2010; Masse and Barnett 2002). Such pro grams have dem on strated 
sub stan tial long-term pos i tive ef fects that ex tend into adult hood and span cog ni tive 
skills and ac a demic achieve ment, phys i cal and men tal health, em ploy ment and earn-
ings, crim i nal jus tice in volve ment, and wel fare de pen den cy.

There have also been large-scale ex per i men tal eval u a tions of the Head Start (for 
low-in come 3- and 4-year-olds) and Early Head Start (for low-in come chil dren un der 
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3)programs in theUnitedStates.HeadStart demonstrates short-termbenefts for
languagedevelopment for4-year-olds and short-termbenefts for language,math,
behavior,andhealthfor3-year-olds.Thesebenefts tend tofadeover timebutare
larger and more likely to per sist for less advan taged chil dren (U.S. Department of 
Health and Human Services 2010). They also vary by coun ter fac tual con di tion, with 
gains be ing larger rel a tive to home-based care than to other forms of cen ter-based care 
(Kline and Walters 2016; Morris et al. 2018). Despite ev i dence of fade-out found in 
the ex per i men tal im pact eval u a tion, econo met ric (non-ex per i men tal) an a ly ses have 
identifedlong-termpositiveimpactsofHeadStartthroughoutthelifecourse(Currie
and Almond 2011; Gibbs et al. 2011). The Early Head Start ex per i men tal eval u a tion 
identifedpositiveimpactsonlanguagedevelopmentandbehavior,withthelargest
and most per sis tent ef fects found among the most dis ad van taged chil dren and chil-
dren who attended cen ter-based care sub se quent to pro gram exit (Love et al. 2013).

In con trast to these stud ies, non-ex per i men tal stud ies of large-scale cen ter-based 
initiativeshaveproduceddecidedlymixed results.Thismay reflect differences in
in sti tu tional con texts (Blossfeld et al. 2017), data qual ity and tim ing of as sess ments, 
identifcation strategies, and operationalization of center-based childcare receipt,
coun ter fac tual con di tions, and de vel op men tal out comes (Shager et al. 2013). Most 
ob ser va tional stud ies have also been conducted in the An glo/En glish-speak ing coun-
tries, which may limit their gen er al iz abil ity to con texts with wide spread or uni ver sal 
pro vi sion of high-qual ity care given that avail abil i ty, type(s), and qual ity of childcare 
vary con sid er ably across de vel oped countries (Gambaro et al. 2014). Most no ta bly, 
there is sub stan tial het ero ge ne ity in ac cess to and qual ity of care in the An glo/En glish-
speak ing countries, which pre dom i nantly rely on mar ket-based childcare pro vi sion 
(Kamerman and Waldfogel 2005), whereas childcare ser vices in con ti nen tal Europe 
are more heavily reg u lat ed, ho mo ge neous, and uni ver sal (Spiess et al. 2003).

A grow ing lit er a ture has harnessed nat u ral ex per i ments to ex am ine the im pact 
of wide spread or uni ver sal pro vi sion of care, fre quently leverag ing var i a tion in the 
tim ing of pro gram ini ti a tion and ex pan sion to iden tify ef fects. Such stud ies have 
pro duced mark edly di verg ing es ti ma tes, al though the ev i dence is more prom is ing 
for chil dren from dis ad van taged fam i lies (Burger 2010; van Huizen and Plantenga 
2018). It is also im por tant to con sider that documented ef fects of cen ter-based care 
tendtodifferbydevelopmentaldomain,withmorepromisingfndingsforcognitive
skills and achieve ment (Duncan and NICHD 2003) than be hav ior, for which some 
studiesfndadverseshort-termeffects forat leastsomegroupsofchildren(Baker
et al. 2015; Belsky et al. 2007; Data Gupta and Simonsen 2010; Gomajee et al. 2018; 
Pingault et al. 2015; Yamauchi and Leigh 2011).

Heterogeneity by Center-Based Care Characteristics

The im pact of cen ter-based childcare is likely to vary by age at pro gram ini ti a tion, 
qual ity and in ten sity of care, whether care includes com ple men tary sup ports for par-
ents, and coun ter fac tual con di tions con sid ered (Burger 2010; Schindler et al. 2015; 
Shager et al. 2013; van Huizen and Plantenga 2018). In a re view of 32 stud ies from 
de vel oped countries, for ex am ple, Burger (2010) con cluded that more in ten sive pro-
grams are gen er ally as so ci ated with sub stan tial short-term and smaller long-term 
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im prove ments in cog ni tive skills but short-term in creases in be hav ioral prob lems. Posi-
tive im pacts are also larger for pro grams that in clude in ter ven tions to im prove par ent ing 
and the home en vi ron ment. A re cent meta-anal y sis of 30 qua si-ex per i men tal stud ies  
from de vel oped countries (van Huizen and Plantega 2018) fur ther found con sis tent ev i-
dence that childcare qual ity is a key fac tor vis-à-vis child de vel op ment as well as mod est 
ev i dence that higher-in ten sity (full-time) care leads to bet ter out comes. However, child 
out comes were not found to vary by age at pro gram en try. A meta-anal y sis of U.S. stud-
ies over nearly a 50-year pe riod documented that smaller group sizes and child-teacher 
ra tios are as so ci ated with larger pos i tive im pacts on cog ni tive de vel op ment (Bowne 
et al. 2017) and that higher-qual ity pro grams with an ex plicit fo cus on so cial and emo-
tional de vel op ment have larger pos i tive ef fects on be hav ior (Schindler 2015).

In short, qual ity and in ten sity mat ter, as do com ple men tary com po nents aimed at 
im prov ing fam ily func tion ing and the qual ity of chil dren’s home en vi ron ments. The 
French con text of fers the op por tu nity to eval u ate the im pact of homogenously high-
qual ity cen ter-based care, which does not in clude com ple men tary com po nents aimed at 
im prov ing fam ily func tion ing, thereby allowing for as sess ment of the ef fect of cen ter-
based care alone on child de vel op ment. Moreover, chil dren who at tend crèche tend to 
do so at rel a tively high lev els of in ten sity (on av er age, 36 hours per week in our sam ple).

Heterogeneity by Developmental Domain

Child de vel op ment spans mul ti ple do mains across which a va ri ety of skills (cog-
ni tive, lan guage, socioemotional/be hav ior al, mo tor) emerge at dif fer ent times 
(de vel op men tal stages) in a dy namic and cu mu la tive man ner (Cunha and Heckman 
2008). Thus, ex am in ing the im pact of early childcare on dif fer ent de vel op men tal 
do mains is warranted both to iden tify ar eas of prom ise and con cern and to il lu mi-
nate pro cesses linking at ten dance to later as pects of func tion ing and well-be ing. 
We fo cus on three dis tinct out comes: early lan guage, mo tor skills, and be hav ior. 
First, early lan guage de vel op ment is a key in di ca tor of school read i ness that may 
be par tic u larly sen si tive to childcare qual i ty. Early lan guage de vel op ment is as so-
ci ated with sub se quent cog ni tive skills, ed u ca tional achieve ment, and la bor mar-
ket suc cess (Magnuson and Duncan 2016). Second, to the ex tent that childcare is 
as so ci ated with in creases in (struc tured and/or un struc tured) phys i cal ac tiv ity for 
young chil dren, it may im prove mo tor skills. Indeed, many pro grams in clude an 
ex plicit fo cus on mo tor skills (Camilli et al. 2010). Fine mo tor skills are as so ci ated 
with bet ter later writ ing, read ing, and math scores (Duncan et al. 2007; Grissmer 
et al. 2010; Pagani and Messier 2012) and may, there fore, be im por tant for school 
read i ness. Gross mo tor skills are rel e vant to iden ti fy ing de vel op men tal de lay and 
are as so ci ated with later phys i cal well-be ing, be hav ior, and socioemotional skills 
(Cameron et al. 2016). Third, child be hav ior is linked to fu ture ac a demic and 
la bor mar ket out comes (Durlak et al. 2011; National Research Council et al. 2012; 
OECD 2015) through out the life course. As noted ear li er, how ev er, some ev i dence 
suggests that the short-termdevelopmentalbeneftsofhigh-quality center-based
care vis-à-vis school read i ness and per for mance tend to fade out rel a tively rap idly 
(Deming 2009; Gomajee et al. 2018; U.S. Department of Health and Human Ser-
vices 2010). Nonetheless, ev i dence also links high-qual ity cen ter-based care to a 
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rangeoflong-termeconomic,health,andsocialbeneftsinadulthood(Currieand
Almond 2011; Elango et al. 2016; Gibbs et al. 2011).

Prior re search on the short-term ef fects of cen ter-based care has most fre quently 
assessed cog ni tive skills and achieve ment, and this is the do main in which the larg est 
ef fects have been found. Current es ti ma tes sug gest pos i tive ef fect sizes in the range 
of 0.14 to 0.28 stan dard de vi a tions (SDs) for cognitive skills (Camilli et al. 2010; 
Magnuson and Duncan, 2016; Shager et al. 2013; van Huizen and Plantenga 2018). 
Evidence on mo tor skills is rel a tively rare. However, Gormley and Gayer (2005) 
reported a 0.24 SD im prove ment in mo tor skill as a re sult of attendance in Tulsa’s 
pre-K program. Given well-documented het ero ge ne ity in im pacts of cen ter-based 
childcare on child be hav ior, ef fect sizes range wide ly, from −0.13 (ad verse ef fect on 
be hav ior) to 0.50 SDs (Schindler et al. 2015).

Heterogeneity by Socioeconomic Characteristics

A con sid er able lit er a ture has documented that more advan taged fam i lies are dis pro-
por tion ately likely to se lect into high-qual ity cen ter-based care and that less advan-
taged chil dren are dis pro por tion ately likely to re ceive in for mal care or care in the 
pro vid er’s home (Cascio 2017; van Lancker and Ghysels 2016). These pat terns 
un der score the im por tance of ac count ing for such se lec tion in attempting to iso late 
the causal ef fect of childcare ar range ment on child de vel op ment. As noted ear li er, 
how ev er, ev i dence also in di cates that less advan taged chil dren who do at tend high-
qual ity cen ter-based care re al ize greater gains there from than do their more advan-
taged coun ter parts (Bradbury et al. 2019; Cascio 2017, Doyle et al. 2009; Garcia 
2015), al though there are no ta ble ex cep tions to this gen eral pat tern (Deming 2009; 
Gormley 2008).Totheextentthatcenter-basedcaredisproportionatelybeneftsdis-
ad van taged chil dren, at ten dance may re duce so cio eco nomic inequalities in school 
read i ness and be yond. We ap prox i mate so cio eco nomic dis ad van tage by ma ter nal 
ed u ca tion, house hold in come, and ma ter nal im mi grant sta tus.1

The French Context

France is an in ter est ing case study both be cause crèche care is of ho mo ge neously 
high qual ity and be cause there is con sid er able var i abil ity in the types of ar range-
ments in which chil dren are placed (Fagnani 2014). Fagnani (2014:83) reported that 
“crèchesarehighlyvaluedbyfamilies,asaresultofthestaff’squalifcationrequire-
ments . . .  and of the prev a lent idea that crèches pro vide an ‘ide al’ prep a ra tion for the 
tran si tion to nurs ery school and con se quently to pri mary ed u ca tion.” Nationally man-
datedratiosareonestaffperfvechildrenwhoarenotyetwalkingandonestaffper
eight older chil dren. Staff are ex ten sively su per vised and trained on early child hood 
con tent such as early health, de vel op ment, and age-rel e vant ed u ca tional and health 

1 Immigrant fam i lies tend to be more so cio eco nom i cally dis ad van taged and con sid er ably less likely to 
accesscenter-basedcarethantheirnativecounterparts,eventhoughtheymaybeneftmorefromsuchcare,
par tic u larly with re spect to lan guage de vel op ment (Karoly and Gonzalez 2011; Magnuson et al. 2006).
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prac tices (Fagnani 2014). Crèche staff must in clude one or more pe di at ric nurses, 
early child hood ed u ca tors, and as sis tant pe di at ric nurses. In ad di tion, all  per son nel in 
contactwithchildrenmusthaveatleastsubject-specifcsecondaryoruniversity-level
qualifcations,a featureoften linked tohigh-qualitychildcareprovision (Gambaro
2017). Each child is assigned a ref er ence staff per son who over sees their well-be ing.

Aboutone-ffthofFrenchchildrenunderage3attendedacrècheinin2013.How-
ever, there are large re gional dif fer ences in crèche avail abil i ty. Families have a 17% 
to 20% chance of obtaining a place in crèche in, for ex am ple, Pays de Loire, an 
al most 30% chance in the Paris re gion, and a nearly 50% chance in Provence-Alpes-
Côte d’Azur and in Corsica. Although staff train ing and salaries, as well as subsidies 
to par ents, are centrally funded, pro gram man age ment and in fra struc ture costs are 
delegatedtomunicipalities.Giventhesecosts,allocatingsuffcientcrècheslotsisnot
al ways pri or i tized by (par tic u larly smaller) mu nic i pal au thor i ties. Moreover, de spite 
the French gov ern ment’s goal of pro vid ing crèche to dis ad van taged fam i lies, more 
advan taged ur ban fam i lies are typ i cally most suc cess ful in accessing crèche (Le Bou-
teillec et al. 2014). Crèche is avail  able to chil dren up to about 3 years of age; chil dren 
age 3 and older are guaranteed a place in free pre school (école maternelle).

Although the ma jor ity of par ents in di cate that crèche is their pre ferred childcare 
ar range ment (Virot 2017), it re mains the sec ond most com mon form of for mal child-
care in France, be hind sub si dized state-reg u lated care giv ers (assistantes maternelles), 
who care for chil dren in their own home. Assistantes maternelles pro vided care for 
about one-third of French chil dren un der 3 years of age in 2013 (Le Bouteillec et al. 
2014). In the o ry, crèche and assistante maternelle care are intended to pro vide com-
pa ra bly high-qual ity care. Yet train ing and ed u ca tion re quire ments are more strin gent 
for crèche staff than for assistantes maternelles. The lat ter need not hold for mal qual-
ifcations;rather,theymustattend120hoursoftrainingovertheirfrstthreeyearsof
ac tiv ity (in clud ing 80 hours be fore car ing for any child). They are, how ev er, held to 
strict struc tural re quire ments in terms of in fra struc ture, hy giene, and the like, and are 
li censed to care for no more than three chil dren at a time (Public Health Act 2010). 
Furthermore, al though there is no na tional cur ric ula for early care pro vi sion, strict 
struc tural re quire ments are centrally de ter mined and reg u lated for both crèche and 
assistante maternelle care. Both crèches and assistantes maternelles re ceive reg u lar 
qual ity in spec tions, which in clude ob ser va tions, in ter views, and self-as sess ments, 
and are designed to mon i tor both struc tural and pro cess qual ity (OECD 2016). Over-
sight, reg u la tion, and li cens ing are ad min is tered at the na tional lev el.

Data and Methods

Data

We use data from the Étude Longitudinale Française depuis l’Enfance (Elfe), a 
pop u la tion-based lon gi tu di nal co hort study fol low ing more than 18,000 French chil-
dren from the time of their birth, in 2011, for ward (Charles et al. 2020). Children were 
born at a ran dom sam ple of 341 ma ter nity units through out con ti nen tal France and were 
sam pled at four in ter vals with ini tial data col lec tion April 1–4, 2011, followed by June 
27–July 4, 2011; Sep tem ber 27–Oc to ber 4, 2011; and No vem ber 28–De cem ber 5, 2011. 
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Interviews were car ried out in the ma ter nity unit shortly af ter a child’s birth, by tele-
phone roughly two months post-birth, and again when the child was ap prox i ma tely 1 
and 2 years of age. Data were col lected on di verse top ics, in clud ing so cio eco nomic 
back ground, par ent ing, child de vel op ment, and liv ing con di tions.

From the ini tial Elfe sam ple of 18,329 births, we re tain fam i lies with no miss-
ing in ter view waves be tween birth and age 2, leav ing a po ten tial anal y sis sam ple of 
12,574.2 We then ex clude 343 fam i lies with miss ing data on all  three out comes (lan-
guage skills, mo tor skills, and be hav ior) and an ad di tional 244 fam i lies with miss ing 
data on their pri mary childcare ar range ment. This re sults in an anal y sis sam ple of 
11,987 fam i lies, of which 11,986 had nonmissing lan guage da ta, 11,190 had nonmiss-
ing mo tor skills da ta, and 11,983 had nonmissing be hav ior da ta. We al low the sam ple 
to vary across out comes.3 Notably, dis ad van taged fam i lies were dis pro por tion ately 
lost to fol low-up and are there fore un der rep re sented in our anal y sis sam ple com pared 
with the ini tial Elfe sam ple (Thierry et al. 2018). Compared with fam i lies in the ini tial 
Elfe sam ple, those in our anal y sis sam ple had higher lev els of ma ter nal ed u ca tion, 
ma ter nal em ploy ment, and fam ily in come; they were also more likely to have a na tive 
French mother and less likely to be headed by a sin gle moth er.4Thus,ourfndings
may not be fully gen er al iz able to the most dis ad van taged chil dren and may po ten-
tially un der es ti mate the ef fects of crèche at ten dance for such chil dren.

Measures

Childcare Arrangement at Age 1

Our key var i able of in ter est is the fo cal child’s pri mary childcare set ting at the time of 
the age 1 in ter view, in clud ing pa ren tal care, crèche, assistante maternelle, pri vate nanny 
(in the child’s home), or in for mal care pro vided by grand par ents, friends, or neigh bors.

Developmental Outcomes

We fo cus on three de vel op men tal out comes: lan guage skills, mo tor skills, and child 
be hav ior. We use the French short ver sion of the MacArthur-Bates in ven tory to as sess 

2 From the ini tial Elfe sam ple, 55 par ents asked to be with drawn from the study and have their data 
re moved. Others in the sam ple did not par tic i pate in in ter views in all  waves of data col lec tion: 128 did not 
par tic i pate in the birth in ter view; 1,680, in the two-month in ter view; 2,257, in the one-year in ter view; and 
1,635, in the two-year in ter view.
3 Four of the con trol var i ables had small amounts of miss ing da ta: in come (1.8%), fe male un em ploy ment 
rate (1.0%), moth er’s sat is fac tion with the tim ing of the preg nancy (0.6%), and lo cal un em ploy ment rate 
(0.3%). Given such low rates of miss ing da ta, we re place miss ing val ues with ei ther the sam ple mean (for 
in come) or 0 (for the sat is fac tion with preg nancy tim ing and em ploy ment and un em ploy ment rate catego-
ries), and in clude in di ca tors that these val ues were ini tially miss ing in all  our mod els. Our re sults are not 
sen si tive to ex clu sion of cases with ini tially miss ing val ues on the con trols.
4 Table A1 in the online ap pen dix pres ents de scrip tive sta tis tics for child and fam ily char ac ter is tics mea-
sured at the birth or two-month in ter views for the remaining sam ple af ter cases were dropped based on 
each sam ple ex clu sion cri te ri on.
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vo cab u lary size when chil dren were about 2 years old. The MacArthur-Bates is used 
ex ten sively and has strong psy cho met ric prop er ties (Kern et al. 2010). It mea sures chil-
dren’s vo cab u lar ies by ask ing moth ers to re port whether the child can spon ta ne ously 
pro duce words used in daily life from a pro posed list of 100 words (the fa ther was 
ad min is tered the scale in 3% of cases). A higher score in di cates a larger vo cab u lary.

We as sess mo tor skills us ing the sum of seven fa ther-reported items, in di cat ing 
the child’s abil ity to walk up stairs, kick a ball, run, use a tri cy cle, put on slip pers or 
socks, eat alone, and drink alone. These items were asked mainly of the fa ther (for 
89% of sam ple chil dren) and of the mother only if the fa ther was not interviewed or 
did not re spond. A higher score in di cates more ad vanced mo tor de vel op ment.

We as sess be hav ior us ing the sum of three moth er-reported items in di cat ing how 
of ten, on a 5-point scale (from never to al ways), the child (1) re sists what the care-
giversuggests,(2)challengesordefesthecaregiverwhenreprimanded,and(3)hits
the care giver or de stroys things when an gry. Items were re verse coded such that a 
higher score in di cates fewer be hav ior prob lems (bet ter be hav ior).

Because fo cal chil dren’s age at the two-year in ter view ranged from 23 months to 
28 months, we age-stan dard ize (by months of age at the time of the in ter view) each 
out come to have a mean of 0 and an SD of 1. This also fa cil i tates com par i son of ef fect 
sizes across out comes.

Covariates

Our mod els con trol for child, house hold, and con tex tual char ac ter is tics. Child char ac-
teristicsincludesex,lowbirthweight,twin,frstchild,andthepresenceofayounger
sib ling. We do not con trol for child age be cause our out comes are age-stan dard ized. 
Household char ac ter is tics in clude the moth er’s age at the two-month in ter view and, 
mea sured at age 1, her ed u ca tion (less than a bac ca lau re ate [up per sec ond ary de gree 
inFrance],abaccalaureate,ormore thanabaccalaureate), immigrantstatus (frst-
gen er a tion im mi grant, sec ond-gen er a tion im mi grant, or French na tive), work sta tus 
(not work ing, work ing part-time, or work ing full-time), and work sec tor (pri vate 
sec tor, pub lic sec tor, or self-employed/oth er), as well as to tal house hold equivalized 
income(eurosperpersonpermonth,usingtheOECD-modifedequivalizationscale)
and an in di ca tor for in come miss ing, fam ily struc ture (ever a sin gle-mother fam ily 
from the birth to age 2 in ter view), whether a for eign lan guage is pri mar ily spo ken 
in the home, and the moth er’s re ac tion to the tim ing of her preg nancy (happy with 
tim ing, wanted the preg nancy soon er, wanted the preg nancy lat er, did not want the 
preg nan cy, and an in di ca tor for miss ing). In ad di tion, to re duce the risk of omit ted 
var i able bi as, we con trol for whether the mother expressed a pref er ence for crèche 
care at the two-month in ter view (when most moth ers were still on ma ter nity leave 
and chil dren were not yet in nonparental care). We also con trol for whether the fam ily 
moved be tween learn ing of the preg nancy and the one-year in ter view be cause such 
moves may have been crèche-seek ing in na ture. These lat ter con trols are par tic u larly 
im por tant for adjusting for sys tem atic se lec tion into crèche at ten dance. For mod els in 
which mo tor skills is the out come, we fur ther con trol for whether the moth er, rather 
than the fa ther, pro vided the mo tor skills da ta.

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/58/2/419/909807/419berger.pdf by guest on 13 M

arch 2024



428 L. M. Berger et al.

Contextual var i ables in clude cat e gor i cal mea sures of the lo cal5 fe male em ploy-
ment rate (41% to 59%, >59% to 62%, and >62% to 71%) and the lo cal un em ploy-
ment rate (4.5% to 8.5%, >8.5% to 10.0%, >10.0% to 16.5%), as well as in di ca tors 
for miss ing data on each of these mea sures.6 To ac count for ad di tional het ero ge ne ity 
at the local level,we also add to somemodels a birth hospital fxed effect under
the as sump tion that chil dren born in the same hos pi tal are ex posed to sim i lar lo cal 
en vi ron ments.

Instruments

Quarter of birth is represented by an in di ca tor that the child was born in spring ver sus 
other quar ters of the year (sum mer, fall, win ter). We fo cus on spring births be cause 
chil dren born in spring have a higher prob a bil ity of re ceiv ing crèche than chil dren 
bornatothertimesoftheyear.Thisreflectsthatcrècheslotstendtobecomeavail-
able when older chil dren move to pre school in Sep tem ber (Le Bouteillec et al. 2014), 
which also cor re sponds with when moth ers of chil dren born in spring typ i cally return 
to work from ma ter nity leave. In ad di tion, mu nic i pal com mit tees typ i cally as sign 
crèche slots each May or June, and a child must al ready be born to be con sid ered for 
the com ing year.7

By the time of the Elfe co hort births, in 2011, there was lit tle sea sonal var i a tion 
inbirthtiming,andthelimitedfluctuationsthereinsuggestsasummer(July–August)
peak and win ter (Jan u ary–March) low point.8 There are also few dif fer ences in birth 
tim ing by so cio eco nomic sta tus, and those dif fer ences do not sug gest sys tem atic var-
i a tion in spring births. In 2007, the only ob served dif fer ences by ma ter nal oc cu pa-
tional class were that births to ag ri cul tural work ers peaked in win ter and those to 
pri mary school teach ers peaked in spring (Régnier-Lolier 2010a). In ad di tion, data 
from the Gender and Generation Survey for France in di cate that only 14% of moth-
ers reported attempting to time their births. Among those who reported try ing to do 
so, the most com mon rea sons were to align the birth with the sum mer hol i days, to 
al low in creased time for the fa ther to pro vide childcare, and for rea sons re lated to the 
health of the mother or baby (Régnier-Lolier 2010b). As such, it does not ap pear that 
there is sys tem atic se lec tion into birth tim ing to in crease the prob a bil ity of re ceiv ing 
a crèche slot.

Local crèche sup ply is mea sured by the num ber of crèche slots per 100 chil dren 
age 3 and youn ger in the mu nic i pal i ty. Childcare sup ply has been used to in stru ment 
cen ter-based care par tic i pa tion in prior work (Datta Gupta and Simonsen 2010, 2016; 

5 Local rep re sents the zone d’emploiofresidence,whichisdefnedbythenationalstatisticsoffceas“a
geo graph i cal area within which most of the work ing pop u la tion re sides and works, and within which es tab-
lishmentscanfndmostofthelabourforceneededtofllthejobsoffered.”Therewere322zones d’emploi 
in France in 2010, and each had a min i mum of 5,000 work ers.
6 The Elfe study pro to col re quired that we use cat e gor i cal rather than con tin u ous ver sions of these mea sures.
7 Municipalities vary in how they se lect chil dren to re ceive a crèche slot, but most seek to en sure so cial 
and eco nomic di ver sity in place ments, and sin gle-mother fam i lies are typ i cally given pri or i ty.
8 Tabulated by the au thors us ing data from the French National Institute of Statistics and Economic Studies 
(Insee), avail  able at https:  /  /www  .insee  .fr  /fr  /statistiques  /serie  /000436391  ?idbank=000436391.
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Felfe and Lalive 2018).9 There are 35,000 French mu nic i pal i ties that sub stan tially 
vary in size and pop u la tion den si ty, and the lo cal crèche sup ply dis tri bu tion is quite 
skewed: 31% of chil dren in our sam ple live in a mu nic i pal ity that of fers no crèche 
slots, 51% live in a mu nic i pal ity with fewer than 12 slots, 20% live in a mu nic i pal ity 
with more than 20 slots, and 10% live in a mu nic i pal ity with more than 25 slots per 
100 chil dren ages 0–3. Given the skew ness of the dis tri bu tion, we top code crèche 
sup ply at the 99th per cen tile (42 slots per 100 chil dren age 3 or youn ger) and model 
its nat u ral log a rithm (ln).10

Empirical Strategy

Wefrstestimateordinaryleastsquares(OLS)regressionsinwhichweregresseach
out come on crèche at ten dance and the covariates. The mod els take the fol low ing form:

 DEVim = β0 +β1crècheim +β2CHILDim +β3HHim +β4CNTXTm + εim ,  (1)

where DEVim is an age 2 de vel op men tal out come for child i in mu nic i pal ity m; crèche 
is an in di ca tor of crèche at ten dance at age 1; CHILD, HH, and CNTXT are vec tors 
ofchild,household,andcontextualcharacteristics;andεisanerrorterm.

The OLS re sults pro vide de scrip tive ev i dence of the as so ci a tion be tween crèche 
at ten dance and child de vel op ment, net of the covariates. However, sys tem atic se lec-
tion into crèche at ten dance is likely based on un ob served fac tors that are also as so-
ci ated with chil dren’s de vel op men tal prog ress. Thus, to iden tify a causal im pact of 
crèche care on child de vel op ment, we em ploy an IV ap proach that le ver ages ex og e-
nous var i a tion in crèche par tic i pa tion—by birth quar ter and lo cal crèche sup ply—to 
es ti mate the un bi ased lo cal av er age treat ment ef fect (LATE) of crèche at ten dance on 
childdevelopment.Specifcally,weuseatwo-stageleast-squares(2SLS)regression
approachtofrstestimatetheprobabilityofcrècheattendanceasafunctionofspring
birth and lo cal crèche sup ply, net of child, house hold, and con tex tual char ac ter is-
tics. The predicted prob a bil ity of crèche par tic i pa tion is then forwarded to a sec ond-
stage re gres sion to pre dict the un bi ased LATE of crèche at ten dance on the out come, 
leveragingonlyexogenousvariation incrècheattendance.Thefrst-stageequation
takes the fol low ing form:

 
crècheim = β0 +β1springbirthim +β2crèchesupplym +β3CHILDim +β4HHim

+β5CNTXTm + εim ,  (2)

where crèche is an in di ca tor of crèche at ten dance at age 1, springbirth is an in di-
ca tor that the child was born in spring, and crèchesupply is the ln of crèche slots 

9 Datta Gupta and Simonsen (2010, 2016) es ti mated the ef fects of pub lic cen ter-based childcare re ceipt 
in Denmark us ing whether a child lives in a mu nic i pal ity that guar an tees ac cess to cen ter-based care as an 
in stru ment. Felfe and Lalive (2018) es ti mated the im pact of hav ing attended childcare be fore age 2 in West 
Germany us ing with in-state dif fer ences in childcare sup ply as an in stru ment.
10 We conducted sup ple men tal an a ly ses us ing the nontransformed (lin e ar) crèche sup ply mea sure, as well 
as in verse hy per bolic sine and cube root trans for ma tions, and found a con sis tent pat tern of re sults across 
allspecifcations.SeeTable A2, online ap pen dix.
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per 100 chil dren ages 3 or youn ger in the mu nic i pal i ty. The sec ond-stage equa tion 
takes the fol low ing form:

 DEVim = β0 +β1crèche
!

im +β2CHILDim +β3HHim +β4CNTXTm + εim ,  (3)

where crèche!  is the predicted prob a bil ity of crèche at ten dance. We es ti mate White-Huber 
heteroscedasticity ro bust stan dard er rors for all  mod els.

The IV strat egy re quires that two as sump tions be met. First, the in stru ments must 
be highly pre dic tive of crèche at ten dance. Second, they must be un cor re lated with 
the er ror term in the ex plan a tory (sec ond-stage) equa tion, such that they af fect child 
de vel op ment only through their ef fect on crèche par tic i pa tion (thereby sat is fy ing 
theexclusionrestriction).Thefrstassumptioniseasilytestedand,asshowninthe
Results sec tion, holds true in all  our mod els. The sec ond may be vi o lated if, for 
ex am ple, par ents time their child’s birth or move be tween mu nic i pal i ties to max i mize 
the prob a bil ity of a crèche place ment. It may also be vi o lated if mu nic i pal i ties with 
greater crèche sup ply pro vide bet ter en vi ron ments for supporting child de vel op ment 
in other ways.

Although we can not fully rule out these pos si bil i ties, we at tempt to min i mize them 
by adjusting for an ex ten sive ar ray of covariates. First, we con trol for both ma ter nal 
pref er ence for crèche when the child was ap prox i ma tely 2 months old and whether 
thefamilymovedduringthepregnancyorinthefrstyearofthechild’slife.These
fac tors should be highly cor re lated with crèche-seek ing be hav iors, such as tim ing a 
child’s birth or mov ing to mu nic i pal ity with greater crèche sup ply. Adjusting for them 
should re duce the risk of bias from such. Second, we con trol for the lo cal fe male 
em ploy ment rate and the lo cal un em ploy ment rate, which should be cor re lated with 
both de mand for childcare and mu nic i pal so cio eco nomic sta tus. Third, we in clude in 
ourmodelsbirthhospitalfxedeffectstocaptureadditionalunobservedenvironmen-
tal ho mo ge ne ity among fam i lies who gave birth in the same hos pi tals.

To em pir i cally ex am ine the likely exogeneity of the in stru ments, we com pare the 
predicted prob a bil ity of crèche at ten dance across the dis tri bu tions of the in stru ments 
when es ti mated as a func tion of only the ob served covariates and when es ti mated as 
a func tion of both the in stru ments and covariates. These re sults are presented in Fig-
ures 1 and 2.11 Figure 1 shows that the predicted prob a bil ity of crèche at ten dance is 

11 Descriptive sta tis tics by lev els of the in stru ments are shown in Tables A3 (birth quar ter) and A4 (crèche 
sup ply) of the online ap pen dix. Notably, par ents ex pe ri enc ing a spring birth are slightly more likely to 
re port a pref er ence for crèche care than those ex pe ri enc ing a sum mer, fall, or win ter birth, po ten tially 
be cause they are more likely to have se cured a crèche slot (which is dis pro por tion ately likely for par ents 
with a spring birth). Although these dif fer ences are gen er ally mod est in mag ni tude, we can not com pletely 
rule out that some par ents may at tempt to time their births in or der to max i mize their chances of re ceiv ing 
crèche care. The rel e vant ques tion is whether the chil dren from fam i lies most en gaged in crèche-seek ing 
be hav iors are af fected dif fer ently from crèche at ten dance, such that the es ti mated im pacts of crèche at ten-
dance is bi ased by this sub group. As de scribed in the text, we en gage in a range of strat e gies and ro bust ness 
tests(sensitivitytoalternativeinstrumentsandmodelstratifcationbypreferenceforcrèche and moves 
dur ing the pre- or post na tal pe ri od) to check for ev i dence of such. We also es ti mate our pri mary mod els 
us ing lo cal crèche sup ply as the sole in stru ment. Results (not shown) in di cate that this ap proach gen er ates 
qualitativelyconsistentfndingstothosewhenbothlocalcrèche sup ply and spring birth are in cluded as 
in stru ments.
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con sid er ably higher for chil dren born in spring when es ti mated us ing the in stru ments 
than when es ti mated us ing only the covariates, but that it is sim i lar for chil dren born 
at other times of the year when es ti mated with and with out the in stru ments, suggest-
ing that the in stru ments pro vide ex og e nous var i a tion in crèche at ten dance. Figure 2 
shows the predicted prob a bil i ties of crèche at ten dance plot ted by lo cal crèche sup-
ply. We see a clear pat tern such that the predicted prob a bil i ties of crèche at ten dance 
us ing the in stru ments ex hibit a much steeper slope across the lo cal crèche sup ply 
dis tri bu tion than do the predicted prob a bil i ties of crèche at ten dance us ing only the 
covariates. This again sug gests that the in stru ments pro vide ex og e nous var i a tion in 
crèche at ten dance.

We also en gaged in a se ries of an a ly ses to fur ther val i date our IV ap proach. First, 
we tested as a sec ond ary in stru ment the in ter ac tion be tween ln lo cal crèche sup ply 
and spring birth. Because fam i lies are highly un likely to have both timed their birth 
to oc cur in spring and moved to a high crèche sup ply mu nic i pal i ty, this in stru ment 
should be par tic u larly likely to meet the ex clu sion re stric tion. We do not pri or i tize the 
in ter ac tion term as our pri mary in stru ment, how ev er, be cause only 10% of chil dren 
were both born in spring and lived in a mu nic i pal ity with any crèche slots—and only 
5% of chil dren were both born in spring and lived in a mu nic i pal ity with a crèche 
sup ply at or above the me dian among this group (16 slots per 100 chil dren un der 
age 3), thereby lim it ing the sta tis ti cal power of this in stru ment. Second, we es ti-
mated the OLS and IV mod els with out covariates to ex am ine how dif fer ences in the 
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Fig. 1 Predicted probability of crèche attendance with and without instruments, by spring birth status. 
Models control for the full set of child, mother, and contextual covariates listed in Table 2, as well as birth 
hospitalfxedeffects.Instrumentsarelnlocalcrèchesupplyandspringbirth.
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char ac ter is tics of fam i lies by crèche at ten dance sta tus may bias the re sults of each. 
Third, we conducted sup ple men tal an a ly ses in which we ex am ined whether there are 
dif fer ences in re sults both by ini tial pref er ence for crèche and by res i den tial moves 
duringthepregnancyorfrstyearofthechild’slifetoruleoutthatthesefactorsare
drivingtheIVresults.Fourth,weengagedinaseriesoffalsifcationtestsinwhich
we es ti mated mod els us ing out comes that should not be af fected by crèche par tic i pa-
tion,includingbirthweightandone-minuteandfve-minuteAPGARscores.Ruling
out a re la tion be tween crèche at ten dance and these out comes us ing our IV ap proach 
may pro vide fur ther in di ca tion that the IV re sults are not driven by se lec tion into birth 
tim ing or lo cal i ty.

Because our pri mary fo cus is es ti mat ing the ef fect of crèche care ver sus all  other 
childcare arrangements, we frst present OLS and IV estimates of this difference.
However, we also pres ent OLS es ti ma tes com par ing out comes for chil dren at tend ing 
crèche with those in each of the other childcare ar range ments: pa ren tal care, assistante 
maternelle, in-home (pri vate) nan ny, and in for mal care. We pres ent only OLS es ti-
ma tes for these an a ly ses be cause IV an a ly ses would re quire a sep a rate in stru ment for 
each childcare type, and we have been un able to iden tify such in stru ments. We then 
pres ent OLS es ti ma tes of as so ci a tions of crèche dos age (hours and days in crèche care) 
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with the de vel op men tal out comes. Here, we again pres ent only OLS es ti ma tes be cause, 
whereas our in stru ments should pre dict whether a fam ily is of fered crèche care, there 
is no rea son to be lieve the in stru ments should be re lated to hours in crèche care, con di-
tional on re ceipt. Finally, we ex am ine po ten tial het ero ge ne ity in any ef fects of crèche 
care on child de vel op ment by ma ter nal ed u ca tion, fam ily in come, and ma ter nal im mi-
grantstatususingourprimaryspecifcation(crèchecarevs.anyotherarrangement).

Results

Descriptive Statistics

Table 1 pres ents de scrip tive sta tis tics for childcare in ten sity at age 1 and lan guage, 
mo tor skills, and be hav ior at age 2. At age 1, 34.2% of sam ple chil dren were cared 
for by a par ent; 16.7%, in a crèche; 41.9%, by an assistante maternelle; 1.9%, by a 
pri vate nan ny; and 5.4%, by an in for mal care giv er.12 Children at tend ing crèche did 
so for an av er age of 4.2 days (36.0 hours) per week, com pared with 4.1 days (35.6 
hours) for chil dren cared for by an assistante maternelle, 4.4 days (39.6 hours) for 
chil dren cared for by a pri vate nan ny, and 4.2 days (33.1 hours) for those re ceiv ing 
in for mal care.

Children at tend ing crèche scored highest, on av er age, on the lan guage as sess ment, 
followed by those cared for by a pri vate nan ny, those cared for by an assistante mater-
nelle, and those in in for mal care; chil dren in pa ren tal care exhibited the poorest lan-
guage skills. Children at tend ing crèche are  able to say an av er age of 80 words, which 
con sti tutes 6 words (.23 SDs) more than the sam ple mean. They are  able to say 12 
(0.47 SDs) more words than those in pa ren tal care, 3 words (0.12 SDs) more than 
those in assistante maternelle care, 2 words (0.10 SDs) more than those cared for by a 
pri vate nan ny, and 8 words (0.32 SDs) more than those in in for mal care. Differences 
in mo tor skills are con sid er ably smaller in mag ni tude than those for lan guage. How-
ever, chil dren at tend ing crèche are reported to have greater mo tor skills than those in 
all  other forms of care (the ad van tage ranges from 0.07 to 0.16 SDs). The pat tern for 
be hav ior is dif fer ent. On av er age, chil dren cared for by their par ents are reported to 
have bet ter be hav ior than chil dren in all  other care ar range ments, with the dif fer ence 
attainingstatisticalsignifcancecomparedwithbothcrècheandassistantematernelle
care.Childrenincrèchearereportedtohavesignifcantlypoorerbehaviorthanthose
in assistante maternelle care.

Descriptive sta tis tics for the covariates and in stru ments, shown in Table 2, re in-
force that there is likely sys tem atic se lec tion into childcare ar range ments. Children 
born low birth weight are dis pro por tion ately likely to be in pa ren tal or in for mal care, 
and twins are more likely to be in pa ren tal or pri vate nanny care. Firstborn chil-
dren dis pro por tion ately ex pe ri ence nonparental care, par tic u larly crèche, assistante 
maternelle, or in for mal care. Differences are also ev i dent by both ma ter nal and con-

12 Approximately 18% of chil dren changed their pri mary care ar range ment be tween ages 1 and 2, with 
pa ren tal care be com ing less prev a lent (27.1% vs. 34.2%), crèche (16.7% vs. 22.2%) and assistante mater-
nelle (41.9% vs. 44.9%) care be com ing more prev a lent, and both nanny care in the child’s home (1.9% vs. 
1.8%) and in for mal care (5.4% vs. 5.7%) stay ing rel a tively sta ble.
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tex tual char ac ter is tics. For ex am ple, chil dren of less ed u cat ed, low er-in come, and 
sin gle-mother fam i lies are more likely to re ceive in for mal or pa ren tal care and less 
likely to re ceive crèche or assistante maternelle care; they are par tic u larly un likely 
to have a pri vate nan ny. However, crèche use is more com mon among sin gle-mother 
and low est in come–quin tile fam i lies that use nonparental care (31% in both cases, 
not shown in Table 2) than among the full sam ple (25%). Children of French-na tive 
moth ers are more likely to re ceive care from an assistante maternelle or a pri vate 
nan ny, and they are less likely to re ceive pa ren tal or in for mal care than chil dren of 
im mi grant moth ers (crèche care is rel a tively pro por tion ate among these groups). 
About three-quar ters of chil dren with work ing moth ers at tend nonparental childcare, 
com pared with about one-half of those with non work ing moth ers. Crèche is par tic-
u larly com mon when moth ers work in the pub lic sec tor, whereas pri vate nan nies 
are more com mon when moth ers work in the pri vate sec tor or are self-employed. 
Notably, whereas ma ter nal pref er ence for crèche care is pos i tively as so ci ated with 
crèche at ten dance, many chil dren whose moth ers pre fer crèche care re ceive other 

Table 1 Descriptive sta tis tics for childcare in ten sity at child age 1 and de vel op men tal out comes at child 
age 2 by type of childcare at age 1: Means, with stan dard de vi a tions shown in pa ren the ses

Full 
Sample

Parental 
Care Crèche

Assistante 
Maternelle

Nanny in 
Child’s 
Home

Informal 
Care

Childcare Intensity (age 1)
 Days per week 4.173 — 4.247 4.134b 4.369b 4.178c,d

 (0.826) — (0.828) (0.778) (0.940) (1.074)
 Hours per week 35.627 — 36.010 35.621 39.644b,c 33.055b,c,d

 (9.856) — (9.766) (9.261) (12.061) (12.772)
Developmental Outcomes (age 2)
 Language (raw score) 74.449 68.598 80.365a 76.967a,b 77.978a 72.503a,b,c

 (24.999) (27.022) (20.934) (23.628) (22.665) (26.697)
 Language (z score) 0.000 −0.239 0.229a 0.109a,b 0.132a −0.089a,b,c

 (1.000) (1.080) (0.843) (0.941) (0.907) (1.078)
 Motor skills (raw score) 5.579 5.594 5.669a 5.538a,b 5.523b 5.557b

 (0.950) (0.980) (0.922) (0.935) (0.923) (0.960)
 Motor skills (z score) 0.000 0.016 0.086a −0.039a,b −0.078b −0.032b

 (1.000) (1.028) (0.976) (0.984) (0.974) (1.014)
 Behavior (raw score) 5.934 6.036 5.774a 5.909a,b 5.996 5.952
 (2.159) (2.309) (2.091) (2.055) (1.999) (2.202)
 Behavior (z score) 0.000 0.046 −0.072a −0.011a,b 0.025 0.004
 (1.000) (1.068) (0.972) (0.951) (0.929) (1.017)
Percentage of Sample 34.2 16.7 41.9 1.9 5.4
Number of Observations 11,987 4,101 1,997 5,021 226 642

Notes: The sam ple con tains 11,986 ob ser va tions for lan guage, 11,190 for mo tor skills, and 11,983 for 
be hav ior.
a Differs from pa ren tal care at p  <  .05.
b Differs from crèche care at p  <  .05.
c Differs from assistante maternelle at p  <  .05.
d Differs from nanny in child’s home at p  <  .05.
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forms of care; whereas 49% of chil dren whose moth ers reported a pref er ence for 
crèche care at the two-month in ter view attended crèche at age 1 (not shown in Table 
2), only 45% of moth ers whose chil dren attended crèche at age 1 reported a pref er-
ence for crèche care at the two-month in ter view. Turning to the con tex tual fac tors, 
chil dren in lo cales with a high fe male em ploy ment rate are dis pro por tion ately likely 
to re ceive crèche, assistante maternelle, and pri vate nanny care. With re spect to the 
in stru ments, chil dren in mu nic i pal i ties with greater rel a tive crèche sup ply and those 
born in spring are dis pro por tion ately likely to re ceive crèche care.

Regression Results

Primary Estimates

Our pri mary re sults are presented in Table 3. We show these es ti ma tes for the full 
sam ple of chil dren as well as the sub sam ple whose moth ers were employed at the 
age 1 in ter view. The full-sam ple OLS re sults (panel A) in di cate that net of the covari-
ates, at tend ing crèche at ap prox i ma tely age 1 is as so ci ated with greater lan guage and 
motorskillsbutalsogreaterbehaviorproblemsatage2.Thesefndingsarerobust
totheinclusionofbirthhospitalfxedeffects.Onaverage,comparedwithchildren
in other ar range ments, chil dren at tend ing crèche have age 2 lan guage scores that are 
0.18 to 0.19 SDs bet ter and mo tor skills that are 0.11 to 0.13 SDs bet ter, but also 
be hav ior scores that are roughly 0.07 SDs worse.

Turning to the IV results, the instrumentsperformquitewell.Thefrst-stageF 
statisticsare large(107–116),andtheunderidentifcation(Kleibergen-Papp)test is
satisfed ineachmodel.Theweakinstrument(Anderson-Rubin)robustness testof
the jointsignifcanceof the instruments in thereduced-formmodel issatisfedfor
lan guage and be hav ior but not for mo tor skills.13Thefrst-stageestimates(seeTable
A6, online ap pen dix) sug gest that a 10% greater lo cal crèche sup ply is as so ci ated 
with roughly a 4 per cent age point (∼24% given a crèche at ten dance rate of 16.7% 
in our sam ple) greater prob a bil ity of crèche at ten dance and that be ing born in spring 
is as so ci ated with roughly a 3 per cent age point (∼18%) greater prob a bil ity of crèche 
at ten dance.

The sec ond-stage IV re sults for lan guage and be hav ior are larger in mag ni-
tude than theOLS estimates and retain statistical signifcance in the non-fxed-
effectsmodels (the languageestimate isalsomarginallysignifcantatp  <  .10 in 
thefxed-effectsmodel).TheIVestimatesformotorskillsarenonsignifcantand
smaller in mag ni tude than the OLS es ti ma tes in all  mod els. The IV re sults in di cate 
a LATE of crèche of 0.33 to 0.34 SDs for lan guage skills and −0.25 to −0.36 for 

13 Reduced-form es ti ma tes are presented in Table A5 (online ap pen dix) for the full sam ple, for employed 
moth ers, and for a “pla ce bo” sam ple of non work ing moth ers who should, in the o ry, not re quire ex ter nal 
childcare.Ourinstrumentsareeithersignifcantandintheexpecteddirection,ornonsignifcantbutinthe
expected di rec tion in the full sam ple and in mod els lim ited to employed-mother fam i lies (suggesting that, 
if they im pact child out comes, they do so in di rectly through crèche at ten dance). However, they are never 
signifcantontheplacebosample(asexpected).ThissuggeststhatourIVmodelsarenotlikelyidentifying
spu ri ous re la tions.
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Table 3 OLS and IV re sults, full sam ple and employed-mother sub sam ple

Language Motor Skills Behavior

Without 
Birth  

Hospital FE
With Birth 

Hospital FE

Without 
Birth  

Hospital FE
With Birth 

Hospital FE

Without 
Birth  

Hospital FE
With Birth 

Hospital FE

A. Full Sample
 OLS
  Crèche 0.188*** 0.180*** 0.130*** 0.111*** −0.072** −0.065*
 (0.025) (0.023) (0.026) (0.027) (0.024) (0.026)
 IV: Instruments are ln crèche sup ply and spring birth
  Crèche 0.333* 0.344† 0.099 0.050 −0.358* −0.248
 (0.165) (0.199) (0.167) (0.208) (0.166) (0.206)
  First-stage F 108.30 116.02 108.39 106.98 107.99 115.82
  K-P LMa .000 .000 .000 .000 .000 .000
  A-R Waldb .002 .009 .840 .972 .018 .085
 IV: Instrument is ln crèche sup ply × spring birth
  Crèche 1.074** 1.026* 0.246 0.210 −0.565 −0.509
 (0.341) (0.417) (0.384) (0.416) (0.406) (0.421)
  First-stage F 46.27 34.10 44.04 32.90 46.35 34.19
  K-P LMa .000 .000 .000 .000 .000 .000
  A-R Waldb .000 .009 .526 .620 .158 .228
B. Employed-Mother Subsample
 OLS
  Crèche 0.179*** 0.176*** 0.122*** 0.103*** −0.062* −0.056*
 (0.027) (0.025) (0.028) (0.029) (0.025) (0.028)
 IV: Instruments are ln crèche sup ply and spring birth
  Crèche 0.274† 0.307 0.078 0.011 −0.407* −0.273
 (0.159) (0.192) (0.164) (0.201) (0.158) (0.198)
  First-stage F 106.88 106.98 108.60 102.65 106.56 106.80
  K-P LMa .000 .000 .000 .000 .000 .000
  A-R Waldb .002 .004 .780 .808 .003 .052
 IV: Instrument is ln crèche sup ply × spring birth
  Crèche 1.125** 1.117** 0.386 0.401 −0.587 −0.492
 (0.349) (0.389) (0.349) (0.390) (0.359) (0.379)
  First-stage F 46.96 35.33 43.99 34.13 47.02 35.49
  K-P LMa .000 .000 .000 .000 .000 .000
  A-R Waldb .000 .001 .270 .308 .094 .199

Notes: The full sam ple con tains 11,986 ob ser va tions for lan guage, 11,190 for mo tor skills, and 11,983 
for be hav ior; the employed-mother sam ple con tains 9,423, 8,891, and 9,420 ob ser va tions, re spec tive ly. 
White-Huber heteroscedasticity ro bust stan dard er rors are shown in pa ren the ses. Standard er rors are ad-
justed for intracluster cor re la tion among chil dren born in the same hos pi tal in mod els that do not in clude 
birthhospitalfxedeffects(FE).Allmodelscontrolforthefullsetofchild,mother,andcontextualcovari-
ates listed in Table 2. First-stage in stru ments are lo cal crèche sup ply and child born in spring (rel a tive to 
sum mer, fall, and win ter or local crèche supply × spring birth).
aKleibergen-Pappunderidentifcationtest,rankLMstatistic(p val ue).
bAnderson-Rubin weak in stru ment ro bust ness test, Wald sta tis tic (p val ue).
†p  <  .10; *p  <  .05; **p  <  .01; ***p  <  .001
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be hav ior. These are rel a tively large ef fects. The over all pat tern of re sults—that the 
LATEs from the IV mod els for lan guage and be hav ior are larger than the ATEs 
from the OLS mod els—is con sis tent when our sec ond ary in stru ment, the crèche 
sup ply × spring birth in ter ac tion, is used in place of the two sep a rate in stru ments; 
however, the language and behavior coeffcients are much larger in magnitude
(perhapsimplausiblyso)inthisspecifcation,potentiallyreflectingthesmallnum-
ber of fam i lies (∼10%) with non zero val ues on the in stru ment. In ad di tion, re sults 
when these an a ly ses are rep li cated for the sub sam ple of chil dren whose moth ers 
were work ing at the age 1 in ter view (panel B of Table 3) are sub stan tively con sis-
tentwiththoseforthefullsample,indicatingthatthefndingsdonotprimarilyre-
flectpooroutcomesforchildrenwhowerenotattendingformalchildcarebecause
their moth ers were not work ing.

ThedifferencebetweentheOLSandIVresultsmayreflectthatchildrenwhoare
ex og e nously in duced into crèche par tic i pa tion based on be ing born in spring and/or in 
a mu nic i pal ity with a greater lo cal crèche sup ply (com pli ers with the in stru ment) are 
more heavily im pacted by crèche at ten dance than chil dren whose par ents se lect them 
into crèche par tic i pa tion re gard less of their birth tim ing and mu nic i pal crèche avail-
abil i ty. More gen er al ly, the over all pat tern of re sults sug gests that any bias in duced by 
the endogeneity of crèche at ten dance and lan guage or be hav ioral de vel op ment likely 
re sults in un der es ti ma tion of the pos i tive ef fect of crèche par tic i pa tion on lan guage 
de vel op ment and neg a tive ef fect of crèche par tic i pa tion on child be hav ior, con di-
tionalonthecovariates.Assuch,theIVestimationcanbeviewedasconfrmingthe
directionandsignifcanceoftheOLSresults.

Robustness Checks

We conducted a range of ro bust ness checks to test the sen si tiv ity of our an a ly ses 
tovariousmodelspecifcations.First,wetestedseveralalternativeinstruments(see
TableA6,onlineappendix).Specifcally,wecomparedtheresultsfromIVmodels
us ing our pri mary in stru ments, ln lo cal crèche sup ply and spring birth (panel A) and 
the in ter ac tion of both in stru ments (panel C), with those from mod els in which we 
used as in stru ments ln lo cal crèche sup ply, spring birth, and the in ter ac tion (panel B); 
me dian lo cal crèche sup ply and spring birth (panel D); me dian lo cal crèche sup ply, 
spring birth, and the in ter ac tion of both in stru ments (panel E); me dian lo cal crèche 
sup ply × spring birth (panel F); >0 lo cal crèche sup ply and spring birth (panel G); 
>0 lo cal crèche sup ply, spring birth, and the in ter ac tion of the two (panel H); and >0 
lo cal crèche sup ply × spring birth (panel I). Although the es ti mated mag ni tude of the 
LATEsdifferssomewhatacrossspecifcations,thepatternofresultsisquiteconsis-
tent: regardlessof theparticular instrumentsusedandwhetherbirthhospitalfxed
ef fects are in cluded in the mod el, the IV es ti ma tes for lan guage and be hav ior sug gest 
that the OLS es ti ma tes are down wardly bi ased.

Second, we es ti mated the OLS and IV mod els with out covariates (Table A7, online 
ap pen dix) to ex am ine how adjusting for dif fer ences in the char ac ter is tics of fam i lies, 
by crèche at ten dance sta tus, may al ter our re sults. Again, the over all pat tern of es ti-
matesisquiteconsistentwiththosefromourprimaryspecifcations.Inaddition,the

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/58/2/419/909807/419berger.pdf by guest on 13 M

arch 2024



440 L. M. Berger et al.

unadjustedOLSandIV(withoutbirthhospitalfxedeffects)estimatesforlanguage
are larger in mag ni tude, suggesting that they are up wardly bi ased if not ad justed for 
dif fer ences in the covariates by crèche at ten dance sta tus; how ev er, the es ti ma tes for 
mo tor skills and be hav ior are rel a tively sim i lar in mag ni tude re gard less of whether 
the covariates are con trolled.

Third, to fur ther ac count for po ten tial un ob served char ac ter is tics as so ci ated with 
pa ren tal pref er ence for crèche and child de vel op ment, we es ti mated sep a rate mod els 
for fam i lies in which the mother did and those in which the mother did not re port 
an ini tial pref er ence for crèche. Here, the con cern is that par ents who pre fer crèche 
may take ac tions, such as tim ing their births or mov ing to a mu nic i pal ity with a more 
gen er ous crèche sup ply, that may bias our IV re sults. On the con trary, how ev er, these 
results(onlineappendix,TableA8,panelA)indicatethat,ifanything,thebenefcial
ef fect of crèche care for lan guage is larger and, to a lesser ex tent, the neg a tive ef fect 
for be hav ior is smaller for chil dren whose moth ers did not pre fer crèche care than 
for those whose moth ers pre ferred crèche care. We would not ex pect the for mer to 
en gage in crèche-seek ing be hav iors.

To ac count for the pos si bil ity that fam i lies may have moved mu nic i pal i ties to 
in crease their prob a bil ity of get ting crèche, we es ti mated sep a rate mod els for fam-
i lies that did and fam i lies that did not move be tween learn ing of the preg nancy and 
theage1interview(seeTableA8,panelB).Thecrèchebeneftforlanguageskillsis
slightly larger for chil dren whose fam i lies moved than for those whose fam i lies did 
not move in the OLS mod els. However, this pat tern is re versed in the IV es ti ma tion: 
languagebeneftsforchildrenofnonmoversaregreaterthanthoseformovers.This
sug gests that our pri mary re sults for lan guage are not driven by chil dren whose fam-
iliesmovedtoobtainagreaterlikelihoodofcrèchereceipt.Wefndalessclearand
con sis tent pat tern for mo tor skills and be hav ior.

Finally,weestimatedseveralfalsifcationtests(TableA9,onlineappendix)tocon-
frmthatourIVestimationdidnotpredictchildoutcomesatthetimeofbirth,which
couldnotbeaffectedbycrècheattendanceatage1.Specifcally,weestimatedthe
ef fect of crèche at ten dance on birth weight and the child’s APGAR score one min ute 
andfveminutesafterbirth.Ineachcase,wefoundnorelationbetweencrècheatten-
dance and the out come.

Counterfactual Childcare Arrangements

Table 4presentsresultsfromOLSregression(withbirthhospitalfxedeffects)for
as so ci a tions of crèche at ten dance with child de vel op ment rel a tive to each of the al ter-
na tive childcare ar range ments: pa ren tal care, assistante maternelle, in-home (pri vate) 
nanny,andinformalcare.Thefrstcolumnforeachoutcomepresentstheassociation
of non-crèche (vs. crèche) care with the out come. These es ti ma tes are the same as 
those presented in Table 3fortheOLSwithbirthhospitalfxed-effectsregressions
except that thesigns (direction)of thecoeffcientsare reversedbecause,here,we
model non-crèche care rather than crèche care. The sec ond col umn pres ents re sults 
from a re gres sion in which crèche care is the ref er ence cat e gory with which the other 
forms of care are com pared. Children in all  other types of care ex hibit poorer lan-
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guage de vel op ment than those in crèche care, but the dif fer ences are par tic u larly 
large with re spect to pa ren tal care (0.31 SDs) and in for mal care (0.27 SDs), and are 
some what smaller with regard to assistante maternelle (0.10 SDs) and in-home nanny 
care(0.14SDs).Formotorskills,weseesignifcantdifferencesofsimilarmagnitude
be tween crèche care and pa ren tal, assistante maternelle, and in for mal care: crèche 
care is as so ci ated with 0.09 to 0.15 SDs bet ter mo tor skills. Finally, crèche care is 
as so ci ated with poorer be hav ior com pared with both pa ren tal care (0.13 SDs) and 
in-home nanny care (0.15 SDs) but not com pared with assistante maternelle or in for-
mal care.

Dosage

Table 5 pres ents OLS es ti ma tes of as so ci a tions of crèche dos age (hours and days in 
crèche care) with the de vel op men tal out comes. These re sults sug gest a clear dose-
re sponse re la tion such that ad di tional hours or days per week in crèche are as so ci-
ated with greater lan guage skills. For ex am ple, rel a tive to chil dren in all  other types 
ofcare,childrenwhospendthree,four,orfvedaysperweekincrècheexhibit0.10,
0.19,and0.20SDsgreaterlanguageskills,respectively.Wealsofndevidenceof
a dose-re sponse re la tion for mo tor skills and be hav ior. For mo tor skills, chil dren 
whospendfvedaysperweekincrècheexhibit0.15SDsgreaterskillsthanchildren
whouseothertypesofcare.Forbehavior,childrenspendingthreeandfvedaysin
crèche ex hibit 0.12 and 0.10 SDs poorer be hav ior than those ex pe ri enc ing other 
types of care (the es ti mate for four days per week is close to 0 in mag ni tude and is 
nonsignifcant).

Table 4 OLS re sults, com par i son of crèche care to mul ti ple coun ter fac tual childcare ar range ments

Language Motor Skills Behavior

Non-Crèche Care −0.180*** −0.111*** 0.065*
(0.023) (0.027) (0.026)

Parental Care −0.305*** −0.128*** 0.125***
(0.030) (0.032) (0.032)

Assitante Maternelle −0.102*** −0.099*** 0.029
(0.025) (0.028) (0.028)

In-Home Nanny −0.138* −0.090 0.147*
(0.067) (0.074) (0.070)

Informal Care −0.268*** −0.149** 0.049
(0.046) (0.048) (0.048)

Number of 
Observations 11,986 11,986 11,190 11,190 11,983 11,983

Notes: White-Huber heteroscedasticity ro bust stan dard er rors are shown in pa ren the ses. All mod els con trol 
forthefullsetofchild,mother,andcontextualcovariateslistedinTable2,aswellasbirthhospitalfxed
ef fects.

*p  <  .05; **p  <  .01; ***p  <  .001
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Subgroup Analyses

We con duct a se ries of sub group an a ly ses based on fam ily so cio eco nomic char ac ter-
is tics; the re sults are shown in Table 6. We pres ent only OLS re sults for these an a ly ses 
given that the in stru ments do not al ways per form well in the con text of smaller sub-

Table 6 OLS re sults by fam ily char ac ter is tics

Language Motor Skills Behavior

A. Maternal Education
 Less than bac ca lau re ate ed u ca tion
  Crèche 0.230* 0.187† −0.096
 (0.089) (0.095) (0.110)
  Number of ob ser va tions 1,978 1,742 1,978
 Baccalaureate ed u ca tion
  Crèche 0.184*** 0.095* −0.141**
 (0.042) (0.048) (0.046)
  Number of ob ser va tions 4,921 4,572 4,918
 More than bac ca lau re ate ed u ca tion
  Crèche 0.154*** 0.111** −0.036
 (0.031) (0.037) (0.035)
  Number of ob ser va tions 5,087 4,876 5,087
B. Family Income
 Bottom two quin tiles
  Crèche 0.216*** 0.128* −0.076
 (0.053) (0.057) (0.060)
  Number of ob ser va tions 4,272 3,865 4,271
 Middle quin tile
  Crèche 0.207*** 0.156* −0.096
 (0.058) (0.064) (0.060)
  Number of observations 2,426 2,278 2,426
 Top two quin tiles
  Crèche 0.165*** 0.099** −0.079*
 (0.031) (0.038) (0.036)
  Number of ob ser va tions 5,068 4,849 5,067
C. Nativity
 Mother is French na tive
  Crèche 0.167*** 0.080** −0.054†

 (0.026) (0.030) (0.029)
  Number of ob ser va tions 9,813 9,266 9,811
 Motherisfrst-orsecond-generation 

im mi grant
  Crèche 0.232*** 0.191** −0.074
 (0.056) (0.066) (0.064)
  Number of ob ser va tions 2,173 1,924 2,172

Notes: The sam ple con tains 11,986 ob ser va tions for lan guage, 11,190 for mo tor skills, and 11,983 for 
be hav ior. White-Huber heteroscedasticity ro bust stan dard er rors are shown in pa ren the ses. All mod els 
con trol for the full set of child, moth er, and con tex tual covariates listed in Table 2, as well as birth hos pi tal 
fxedeffects.
†p  <  .10; *p  <  .05; **p  <  .01; ***p  <  .001
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group sam ple sizes.14 With re spect to fam ily char ac ter is tics, the re sults sug gest that 
the pos i tive as so ci a tions of crèche at ten dance with lan guage de vel op ment are par tic-
u larly con cen trated among dis ad van taged chil dren: those with less ed u cated moth ers 
(panel A shows a clear de creas ing gra di ent by ed u ca tion), those liv ing in low er- 
in come house holds (panel B shows a clear de creas ing gra di ent by in come), and those 
bornto(frst-orsecond-generation)immigrantmothers(panelC).Thereisalsosome
in di ca tion that crèche at ten dance is more strongly as so ci ated with greater mo tor skills 
among less advan taged chil dren. Finally, the as so ci a tion of crèche at ten dance with 
in creased be hav ior prob lems ap pears to be most con cen trated among more advan-
taged children.On thewhole, thesefndings suggest that regardless of dimension
considered,crècheattendanceappearstobesomewhatmorebenefcialfordisadvan-
taged chil dren than for their more advan taged coun ter parts.15

Discussion

Onthewhole,wefndthatrelativetoallothertypesofearlychildcarearrangements,
at tend ing crèche at age 1 is as so ci ated with rel a tively large gains in lan guage skills 
butalsoincreasedbehaviorproblemsatage2.Thesefndingsarerobusttoarangeof
sen si tiv ity tests. Moreover, our IV re sults sug gest both that re la tions be tween crèche 
at ten dance and child de vel op ment are likely causal in na ture for lan guage and be hav-
ioral de vel op ment (al though not for mo tor skills) and that the more naïve OLS es ti-
ma tes likely un der es ti mate the causal ef fect of crèche at ten dance on lan guage and 
behavior.Wealsofnddescriptiveevidencethattheassociationsofcrècheattendance
with child de vel op ment are es pe cially pro nounced when crèche at ten dance is com-
pared with pa ren tal and in for mal care and are less pro nounced but still pres ent when 
it is com pared with assistante maternelle and pri vate nanny care. These dif fer ences 
areparticularlylargeforlanguagedevelopment.Inaddition,wefnddescriptiveevi-
dence that greater in ten sity of crèche par tic i pa tion (time spent in care) is as so ci ated 
with larger de vel op men tal ef fects—both pos i tive (for lan guage and mo tor skills) and 
neg a tive (for be hav ior).

Results from our sub group an a ly ses fur ther sug gest that there is het ero ge ne ity 
in the mag ni tude and do mains of im pacts across pop u la tion sub groups. Most no ta-
bly, less advan taged chil dren—par tic u larly those with low-ed u cated and im mi grant 
mothersandthoseinlower-incomehouseholds—appeartobeneftmostfromcrèche
attendance, especiallywith respect to language development.This fnding is con-
sis tent with prior re search on the im pact of high-qual ity cen ter-based care on child 
development(KuehnleandOberfchtner2017) and sug gests that in the French set-
ting (and po ten tially sim i lar set tings char ac ter ized by high-qual ity pub licly pro vided 
care), fa cil i tat ing dis ad van taged fam i lies in accessing crèche may hold po ten tial for 

14 We also performed IV es ti ma tions on sub groups and found the re sults to be gen er ally con sis tent with 
OLSestimationswhentheinstrumentsatisfedweakinstrumenttests,whichwasnotthecaseforallsub-
groups. For sub groups with par tic u larly small sam ple sizes and thus less sta tis ti cal pow er, the in stru ments 
tended to be weaker, and the IV es ti ma tes were less sta ble and pre cise.
15 We also performed sub group an a ly ses by birth par ity and child sex and found no clear pat tern of dif fer-
ences in re sults in ei ther case (see Table A10, online ap pen dix).
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de creas ing early so cio eco nomic disparities in child de vel op ment. This may be par-
tic u larly im por tant given that dis ad van taged chil dren are less likely than their more 
advan taged coun ter parts to at tend cen ter-based childcare in the ma jor ity of Eu ro pean 
countries (Collombet 2018).

Howdoourresultsftwithinaverymixedliterature?First,itisnotablethatour
es ti mated ef fect sizes are not out of line with the range of prior es ti ma tes from other 
set tings for lan guage and mo tor skills, al though they tend to be larger when es ti mated 
us ing IV. For ex am ple, our full-sam ple OLS es ti mated ef fect sizes (Model 1, Table 3) 
for lan guage skills are 0.18 to 0.19, whereas cog ni tive skills ef fect sizes in the prior 
lit er a ture range from 0.14 to 0.28 (Camilli et al. 2010; Magnuson and Duncan 2016; 
Shager et al. 2013; van Huizen and Plantenga 2018). Our OLS es ti mated ef fect sizes 
for mo tor skills are 0.11 to 0.13. By com par i son, Gormley and Gayer (2005) reported 
an ef fect size of 0.24 for mo tor skills in their eval u a tion of the Tulsa pre-K program. 
Although our es ti mate is smaller in mag ni tude, it is not dras ti cally so. Finally, as dis-
cussed ear li er, es ti ma tes for be hav ior vary widely across set tings, rang ing from −0.13 
SDs (in di cat ing an ad verse ef fect on be hav ior) to 0.50 SDs (Schindler et al. 2015). 
Our OLS es ti mate sug gests an ef fect size of ap prox i ma tely −0.07. However, our sub-
group an a ly ses sug gest that this re sult does not hold for all  groups of chil dren. Our IV 
re gres sions tend to pro duce con sid er ably larger ef fect-size es ti ma tes; how ev er, these 
es ti ma tes rep re sent LATEs rather than av er age treat ment ef fects. As such, they are 
less read ily com pa ra ble to ef fect size es ti ma tes from prior work.

Withrespecttotherelativemagnitudeofourfndingsforlanguage,afrstavenue
to ward un der stand ing how to con tex tu al ize these re sults may be to con sider (1) that 
the French crèche sys tem is al most en tirely based on pub lic pro vi sion; (2) that struc-
tural qual ity of pro vi sion is strictly enforced na tion al ly; and (3) that crèche work ers 
tend to be relatively highly educated in child development–specifcfelds and are
sub ject to the ex ten sive crèche mon i tor ing and in spec tion pro cesses. These factors 
point to ward high lev els of pro cess qual ity as well, al though we are not aware of 
stud ies em pir i cally assessing pro cess qual ity of crèche care (Fagnani 2014; OECD 
2016). Our re sults there fore sup port hy poth e ses that a pos i tive im pact of cen ter-based 
childcare is pos si ble when qual ity of pro vi sion is high. Moreover, chil dren at tend ing 
crèche in France do so mostly in state-run sub si dized pro grams that are open to all  
chil dren and that ac tively at tempt to re cruit a so cio eco nom i cally di verse pop u la tion. 
ResearchfromtheUnitedStatessuggeststhatmoredisadvantagedchildrenbeneft
more from so cially mixed pre school set tings than from so cio eco nom i cally ho mog e-
nous pro grams (Cascio 2017),whichmightexplainwhywefndaparticularbeneft
of crèche at ten dance for more dis ad van taged chil dren.

Our re sults should be interpreted in the con text of a num ber of lim i ta tions. First, 
theyareFrench-specifcandmaynotapplytoothersettingswithdifferentchildcare
frame works. Key el e ments of the French con text, which may not be found in other 
set tings, in clude the rel a tively ho mo ge neous, high-qual i ty, state-sub si dized, and state-
mon i tored na ture of the care pro vid ed. Second, all  of the in di vid u al-level data used 
in this study were reported by par ents. To the ex tent that par ents selecting dif fer ent 
childcare types may sys tem at i cally re port dif fer ently on their chil dren’s de vel op ment, 
our es ti ma tes could be bi ased. However, al though this would be prob lem atic for our 
OLS re gres sions, the IV strat egy should re duce such bi as. Third, the de vel op men tal 
mea sures of fo cus—par tic u larly those for mo tor skills and be hav ior—may lack the 
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sen si tiv ity to fully and mean ing fully as sess dif fer ences in de vel op ment for the young 
chil dren in our sam ple. Indeed, there is rel a tively lim ited var i a tion across chil dren on 
these mea sures, most no ta bly for mo tor skills. Fourth, we mea sure rel a tively short-
term out comes only a year af ter crèche at ten dance is ob served. We there fore can not 
com ment on whether these ef fects will per sist, ex ac er bate, or fade out over time. For 
ex am ple, ev i dence sug gests that short-term neg a tive im pacts of cen ter-based child-
care at ten dance on child be hav ior do not hold in the lon ger term (Gomajee et al. 
2018). Fifth, as is the case with all  lon gi tu di nal stud ies, the Elfe sam ple experienced 
at tri tion over time. Attrition ap pears to oc cur dis pro por tion ately among more dis ad-
van taged and res i den tially mo bile fam i lies (Thierry et al. 2018). This, too, may limit 
the gen er al iz abil ity of our re sults, par tic u larly for dis ad van taged fam i lies. It may also 
im ply that we are underestimating the ef fects of crèche at ten dance for dis ad van taged 
chil dren’s lan guage skills given that the ef fect of crèche at ten dance on lan guage skills 
is par tic u larly large for such chil dren. It is fur ther pos si ble that the (dis ad van taged) 
childrenlosttofollow-upmayhavebenefttedevenmorethanthoseincludedinour
sam ple (e. g., if they are even more dis ad van taged). Conversely, the neg a tive ef fect 
of crèche at ten dance on be hav ior is smaller for dis ad van taged chil dren than their 
more advan taged coun ter parts. Thus, we might be overestimating the ad verse ef fect 
of crèche at ten dance on be hav ior for such chil dren. Sixth, the coun ter fac tual con di-
tion to crèche care in our IV an a ly ses is het er og e nous and may dif fer by birth tim ing 
and lo cal crèche sup ply. Heterogeneity in the coun ter fac tual con di tion is a com mon 
lim i ta tion of stud ies of childcare. Moreover, rig or ous econo met ric stud ies in di cate 
thatthebeneftsofhigh-qualitycenter-basedcarearemorepronouncedwhencom-
pared with pa ren tal care than with other types of for mal childcare (Kline and Walters 
2016; Morris et al. 2018),whichisconsistentwithourOLSfndings.Nonetheless,
our IV mod els pro duce only a LATE of crèche rel a tive to all  other ar range ments. 
Finally, our IV an a ly ses rely on the as sump tion that fam i lies do not move to par tic u-
lar mu nic i pal i ties and do not time their births to in crease their chances of obtaining 
crèche care for their in fants. If this as sump tion is in cor rect, our IV es ti ma tes will be 
bi ased. Although our sen si tiv ity an a ly ses help to al lay such con cerns, we can not be 
cer tain of the ab sence of such be hav iors.

Keeping these lim i ta tions in mind, our re sults sug gest that within the uni ver sal, 
sub si dized, high-qual ity French childcare sys tem, ex pe ri ences of early col lec tive care 
appeartobeneftchildren’slanguagedevelopmentbutalsohaveanegativeinfluence
on be hav ior. Moreover, pos i tive ef fects on lan guage skills ap pear to be par tic u larly 
con cen trated among dis ad van taged chil dren, for whom there also ap pear to be no 
negativeeffectsonbehavior.Thesefndingssuggeststhatanexpansionofaccessto
crèche may have po ten tial to con trib ute to de creas ing early gaps in child well-be ing 
ifqualityismaintainedandlessadvantagedparentsarewillingtousecrèchecare.■
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