N

N

The Role of Health at Birth and Parental Investment in
Early Child Development. Evidence from the French
ELFE Cohort

Emmanuelle Lavaine, Marion Davin

» To cite this version:

Emmanuelle Lavaine, Marion Davin. The Role of Health at Birth and Parental Investment in Early
Child Development. Evidence from the French ELFE Cohort. 2021. hal-03189147

HAL Id: hal-03189147
https://hal.inrae.fr /hal-03189147

Preprint submitted on 2 Apr 2021

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License


https://hal.inrae.fr/hal-03189147
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr

_@M

CEMTER FOH EMYIRONMEMTAL
ECOMOMICS - MONTPELLIER

The Role of Health at Birth and Parental
Investment in Early Child Development.
Evidence from the French ELFE Cohort

Marion Davin
&
Emmanuelle Lavaine

CEE-M Working Paper 2021-04

INRAZ €8




The Role Of Health At Birth And Parental Investment In
Early Child Development.
FEvidence From The French ELFE Cohort.*

Marion Davin | Emmanuelle Lavaine?

March 2021

Abstract

This paper combines a theoretical and an empirical approach to address how health
at birth affects child development? Using a simple theoretical model in which parents
invest in their children, we identify the mechanisms through which better health at
birth can improve child development. We also emphasise how parental socioeconomic
status can shape the effects of health at birth. We perform an empirical analysis on a
French cohort of children born in 2011, using a unique dataset ELFE. We identify the
effect of birth weight and gestational age on child development at one year. The results
indicate that only gestational age positively affects early development. We find no
empirical evidence for the existence of a severity effect, according to which the adverse
effects of poor health at birth are higher for children in low-income families or with
poorly educated mothers.
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1 Introduction

It is well documented in the economic literature that investment in early childhood is the
most powerful investment a country can make, given its long term economic return and its
opportunity to improve the distribution of human capital among agentsE] The identification
of human capital determinants remains a desirable proposition in the economic literature.
Indeed, human capital plays a vital role in an individual’s income potential and, as em-
phasised by Manuelli and Seshadri (2014)), plays a central role in determining the wealth of
nations and their level of development.[ﬂ Early child development is a priority of WHO and
UNICEF’s work. The Commission on the first 1000 days of the child, launched in September
2019 by the French President, illustrates the importance of recognising the determinants of
early child development in the design of efficient policy tools. This will lead to a better
understanding of the mechanisms through which inequalities may be formed at an early
age.

In this study, we focussed on health at birth as a determinant of early childhood de-
velopment. The economic mechanisms linking these two elements and how the relationship
between health at birth and early childhood development may differ between low and high-
income groups, are not well documented in the literature. No data on France’s situation is
available due to the lack of large-scale studies. Data from the recent French Longitudinal
Study of Children, ELFE — a rich cohort data set of children born in 2011 in France - fill the
literature gap. We examined how health at birth affects French children’s cognitive devel-
opment at a very early age and how this effect differs between socio-economic groups. We
addressed this question by adopting an economic approach. More specifically, we adopted
a theoretical and empirical approach to identify the impact of birth weight and gestational
age on child development at the age of one year. In particular, we considered optimising
parents’ behaviours to theoretically assess the effect of health at birth on child development

and to examine how a family’s socio-economic status can influence the relationship. We

Currie and Almond| (2011a) provides a survey of empirical works that emphasise the long-term conse-
quences for human capital of events occurring before age five. The concept of dynamics complementarity
presented in |Cunha and Heckman| (2007), according to which the return on investment during childhood
increases with early child development, provides an explanation.

2The Manuelli and Seshradi’ paper attempted to explain the income differences between countries. They
focussed on the human capital in each country and provided a new way to measure it. They found that cross-
country differences in average human capital per worker were much larger than that suggested by previous
studies. They concluded that a large part of the cross-country differences in wealth could be explained by
differences in human capital quality.



also considered a non-random assignment of health at birth when conducting the empirical
analysis.

From an empirical point of view, the positive correlation between health at birth and
child development is well documented (see e.g. [Maggi et al., [2010). Moreover, the literature
provides strong evidence that poor initial health negatively impacts the first few years
of elementary school (Figlio et all 2014), reduces academic outcomes from childhood to
early adolescence (Bharadwaj et al., [2018)), and negatively affects adult health and skills
development outcomes (Almond and Currie, |2011b; Almond et al.,|2018]). Some authors also
used rich cohort data sets to examine the effects of health at birth on child development.
For example, |Jefferis et al. (2002) emphasised the negative effect of low birth weight on
cognitive development at different ages in the UK. The authors, however, did not examine
the different economic mechanisms that may link health at birth and child development. In
the literature, evidence for very early childhood is scarce. Hence we have little information
on the potential effects of policy interventions in ameliorating this disadvantage during early
life, especially in Francef’j

The literature on child development reveals that childhood’s socioeconomic environment
is crucial. In particular, it appears that the income gap in households with children trans-
lates into relative disadvantage early in life by affecting child development before age five
(see e.g. |Almond et al.l 2018, who provide an explanation on how human capital develops
during the early years.) Focussing on the interplay between health and family environment,
part of the literature attempts to examine if poor health conditions affect children’s devel-
opment differentially across socioeconomic groups. There is no clear consensus emerging
from the studies. Case et al. (2002) examined health outcomes in the US and found that
the negative health impact of chronic health conditions in early life is more pronounced in
low-income families. In contrast, Currie and Stabile| (2003) found that the effect of a health
shock on Canadian children’s test scores and future health does not differ across socioe-
conomic groups. A recent study of [Wei and Feeny| (2019) confirmed this result. Authors
found no evidence that Canadian children from low-income families suffered more from poor
health at birth than those of high-income families. In the UK, no evidence was found that

social background modified the effect of birth weight on cognitive development [Jefferis et al.

3Wehby et al.| (2012) considered very early child development, between 3 and 24 months, but they
focussed on parental and household investment effects, not on health conditions at birth. They performed
an empirical analysis with South American participants.



(2002).[3—] While these studies did not provide a clear theoretical foundation to explain the
economic intuition behind their results, we used theory to identify the mechanisms behind
such interactions and appreciate how poor health at birth can inhibit skill formation.

Our contribution cousists of two related parts to identify various channels that can
explain the effect of health at birth on child development and to examine if and how health
endowment and parental socioeconomic conditions interact to form child human capital.

We first developed a simple theoretical model based on parental investment in children,
in line with the models of human capital formation proposed by |Cunha et al.| (2010). More
specifically, based on an economic approach, we considered the crucial role of parental
engagement with the child. Parents being rational and aware that they can affect their
children’s development, invest a part of their time and financial resources. Returns on this
investment depend on parental socioeconomic status and the health status of their children.
In this way, the child’s endowment affects the behavioural responses of parents. Thus,
considering optimising parents’ behaviours in the form of time spent with children, health
at birth affects human capital through two channels. On the one hand, health at birth can
affect children’s development directly through a purely biological effect that increases the
risk of learning disabilities, academic difficulties, or behavioural problems. On the other
hand, parents’ engagement in children’s development depends on their birth endowment.
This indirect effect of health at birth on child human capital can be positive or negative,
depending on how child human capital is formed. We assumed a general formalisation in
the theoretical part to discuss the different possible cases and to identify the global effect of
child’s birth endowment. We predicted that health conditions at birth would improve early
child development and that parental behaviours can mitigate or amplify this relationship.
Concerning the influence of a family’s environment on the adverse effect of bad health
endowments at birth, we concluded that affluent families suffer less when birth endowments
and family’s wealth (in the form of income and education) are substitutes to form early
childhood human capital.

We then conducted an empirical analysis to test our prediction for France, using a unique
dataset on the ELFE cohort’s entire French territory. We aimed at empirically analysing

the consequences of gestational age and birth weight on child development measured at one

4Not that it is difficult to give an indisputable explanation for the differences observed across countries
as outcomes, explanatory variables, and the periods analysed differ in each study. Nevertheless, their results
may suggest less equitable access to child health care in the US.



year. Moreover, we aimed to shed light on differential impacts according to the income
and education of the mother. There are several empirical challenges in estimating health’s
causal effect at birth on child development outcomes. In particular, some omitted variables
may be influencing both exposure and outcome. In our analysis, health at birth may be
correlated with other factors, such as wealth, which may also be correlated with child
development, generating a potential omitted variable bias problem (Shiko and Eskil, 2019).
Therefore, if wealthier families are sorting themselves into residential locations with good
health conditions, a naive ordinary least squares (OLS) analysis may overestimate health’s
actual effect.

To mitigate such issues and to infer the impact of health at birth on child develop-
ment, we first used a rich set of socio-demographic control variables available in the ELFE
database. Then, in line with the literature that reports seasonality in the birth outcome, we
used the season of birth as an instrumental approach. The intuition to use season of birth
as an instrument relies on the fact that it induces seasonal differences in maternal exposure
to viral infections, meteorological factors, air pollution, food supply, physical activities, or
diet, that directly affects health at birth, independently of parental characteristics (see e.g.
Strand et all 2011, for a recent review of the epidemiological evidence on seasonality of
birth outcomes). In this vein, Currie and Schwandt| (2013) underlined that higher influenza
prevalence in January and February explains an increase in prematurity of more than 10%
during these months.[ﬂ

We first examined the relationship between health at birth and child development. To
dissociate the parental investment effect from the biological impact identified in the theo-
retical part, we then questioned whether parental time investment is related to health at
birth. From our results, we identified an effect of gestational age on early child development,
mainly due to biological effect. Indeed, our results suggest that parental behaviour does not
depend significantly on a child’s health at birth. Birth weight is not a relevant determinant
of child development in our study, in line with the analysis of |Conti et al.| (2020}, which un-
derlines that birth weight is not informative as it can capture negative and positive aspects
of foetal health.

We cannot conclude that there are inequalities in the impact of health at birth on

% As the authors conducted their analysis using siblings conceived by the same mother at different times,
differences in maternal characteristics as an explanation for seasonal differences in health at birth were
excluded.



child development, as we found no significant difference depending on the parents’ revenue
or education profiles of the mother. From our results, there is no evidence that lower
family income exacerbates the incidence poor health conditions. Based on our theoretical
prediction, this result means that health at birth and parental inputs are not complementary
nor substitute to form early childhood human capital.

The rest of the paper is organised as follows. Section 2 presents a simple theoretical
model of human capital formation. Section 5 is devoted to presenting the data and the

empirical strategy. The results are discussed in Section 5. Section 6 is the Conclusion.

2 Theoretical framework

This section develops a theoretical model to highlight the link between birth endowment

and human capital.

2.1 Setting

The concept of human capital refers to individuals’ knowledge, skills, and health in different
age groups. Thus, it can be cognitive and non-cognitive child development at each age. Our
study focusses on cognitive development at age 1 to define the output, and on health at
birth (birth weight and gestational age) to define childbirth endowment.

Our first objective in this section is to identify economic mechanisms explaining how
and why children’s health status, which defines their birth endowment, affects early child
outcomes. We paid particular attention to the child’s socioeconomic environment in exam-
ining this relationship. The idea that health at birth and interventions can affect future
health and human capital are well established. However, as recently underlined by |Bharad-
waj et al.| (2018), parents’ role in understanding the interplay between a child’s endowment
and human capital formation is crucial and not well studied.ﬁ We provide a benchmark to
describe the process of human capital formation during the early life by considering parental
investment. Following recent literature that underlines the importance of investment in time
during early childhood (see |[Francesconi and Heckman| 2016 for a review of the literature

on child development and parental investment), we considered parental time input in line

5The role of parents in this interplay is varied. For example, as revealed by |O’Neill et al.| (2013)), early
public interventions aimed at supporting parents to address the child’s behavioural problems may favour
economic returns in the long term.



with [Becker| (1965) []

Our study population is composed of households that consist of adults and their children.
There are two types of parents i = [, h, differentiated by their skills or wealth W;, which is
the wage that they can obtain in the labour market.

Only parents make decisions. They possess one unit of time which can be partially e;
invested to take care of their child (families pre-school-age investments) while the remaining
of time is allocated to work and earn the wage W;. Parents use their income to consume ¢;

such that their budget constraint is given by:
Wi(l—e)=¢

Children are characterised by their health endowment at birth H;, and we do not consider
the effect of parental characteristics on this endowment. Our objective is not to examine
socioeconomic inequalities in health at birth and their consequences but rather to identify
how parental wealth can affect the sensitivity of human capital formation to a given birth
endowment.

Human capital formation refers to how a child’s human capital is produced. In theory,
child human capital formation occurs mainly in two distinct stages: during early childhood
and the schooling process. In utero experience also affects the formation of human capital,
but, as previously mentioned, in this study we did not examine health inequality at birth.
The formalisation proposed in the literature assumes that human capital at each stage is
a function of parental investments, initial endowments, the stock of skills of the previous
stage, and parental characteristics (see, e.g. Cunha et al.l |2010). For the sake of simplicity,
we adapted this formalisation, and assumed a one-period model of childhood. This means
that input at any of the stages of childhood are perfect substitutesﬁ

In our model, human capital is developed by formal investment made by parents. For-
mal investment refers to parents’ level of wealth, the transmission of cognitive and social
knowledge within the family, and by child endowment in health. The literature provides

evidence that health at birth affects human capital, by its effects on education performance

"Our general theoretical predictions hold if we assumed that parents directly invest an amount of wealth
rather than a unit of time.

8Having a one-period model of childhood, we did not distinguish between early investment and late
investment, and hence we did not consider dynamic complementarity. This is relevant as our focus is not
on the life-cycle profile of investment.



(Figlio et al 2014} Bharadwaj et al., [2018) or on children’s mental health (Currie], [2020).
Early childhood human capital is assumed to depend positively on three inputs: health
endowment at birth H;, a composite of the investment in time made by parents towards
child care e;, and parent’s level of wealth W;. We followed Cunha and Heckman| (2007)
assuming a CES development technology to combine these inputs. Child development is

thus governed by:
o—1 o—1 =1\ o—1
CD; = ()\161' 7+ XNH; T + AW, ) ; 0>0 (1)

with o capturing the degree of substitutability between the inputs. For ¢ < 1 health
endowment and investment are complements while for o > 1 they are substitutes.

From Equation[I] we see the importance of health endowment at birth in the formation of
human capital. Indeed, identifying health condition as an input of early child development,
implies that a better health condition increases the return to childhood investment, i.e.

92CD;
oo > V-

Parents ¢ derive utility from their consumption ¢; and from their child’s development
CD;. We assumed a Cobb-Douglas utility function such that the parents’ choice consists in

maximising the following program:

maxe, ¢, Inc; +yInCD; ; 0 <y <1
s.t Wi(l — el-) = C;. (2)

o

o—1 o—1 o—1 o—1
CD; = ()\167;(’ +)\2Hl 7 +)\3W7, 7 >

Our objective is to determine how health at birth affects child development at the equi-

librium, meaning when we consider behavioural responses of parents.

2.2 Interaction between child’s health endowment and human capital

From program [2| the optimal investment e; satisfies the following equality:

o1 o1
e + <)‘2Hi 7 + )\3VVZ~ c > eil/d = )\1’}/(1 — ei) = ¢ = G(HZ', Wi); (3)



The overall amount of parental resources spent on children stems from altruistic motives,
captured by =, and depends on parental income W; if it is complementary or a substitute
for other inputs (0 # 1). Otherwise (0 = 1), parental income does not affect parental
investment. A higher level of wealth generates an income effect, that favours investment
in children, and a substitution effect, that makes other investments more profitable. Both
effects exactly compensate in our setting when o = 1 because of the Cobb Douglas utility
function.

Using Equations [I] and B} we got the equilibrium value for the child human capital.

Proposition 1 We got CD; = CD(W;, H;).

1. Our model predicts that health at birth affects child development through a direct posi-

tive effect < oH, ) and through an indirect effect ( e X oH,

(resp. positive) when inputs are substitutes (resp. complements).

), which is negative

2. The global effect of health at birth is positive.

dCDi N 8CDZ~ +80D2‘ % 8ei >0 (4)
dHi N 6H, 861‘ 8HZ

—— —_————

direct effect indirect effect

3. The return of a better health status at birth on child development depends on family’s
characteristics when A3 > 0 and o # 1. More precisely, child development is less
(resp. more) sensitive to health at birth for rich families when inputs are substitutes

(resp. complements).
decp,/H;

“ow, 7"

with ecp,/u,, the elasticity of child development to health at birth:

-1
o

o—1
o (o) 7
)\QHi + )\1€,L- 81?& H;
Ech/HL = o—1 o—1

()

-1 -1
Ate; ° +)\2Hi +>‘3Wi i

7

Our simple model shows that health at birth affects the child through two channels. A
direct positive effect that can be viewed as purely biological and an indirect, positive or
negative, that goes through parental investment. Investment can increase or decrease with

H; depending on how the variables that form human capital interact with each other. To



evaluate the global effect of health at birth on child development we decomposed the two
effects in Equation (). From (1)), we got:

1

D; o-1
oc = A\ H </\1€ + /\2H e —I— )\3W )

0H;

Using and , we got:

1 —1
de; el (152) nt”

o—1
= ><)\1€ <)\1€ + )\QH —I— )\3W >

Z

. o—1
oH; ;(AzH +)\3W > (1= 0)/U+)\1(1+7)

By combining these two expressions, the global effect is driven by the sign of:

1—0 )\1
’ i(AQH + Ag; 7 )51 N +)

1+

which is always positive, meaning that the indirect effect does not undertake the direct one.

Another approach is to ask whether the effects of health endowment are heterogeneous.
We aimed to determine if the return of better health status on child development is higher for
children with a good socioeconomic environment (i.e., a higher W;). To achieve this goal, we
examined how child development’s elasticity to health endowment ecp,,y, changes with W;.
As presented in Proposition 1, this elasticity can differ among households when A3 > 0 and
o # 0. When these two conditions are satisfied, parental characteristics W; affect elasticity
directly and indirectly by modifying the way health endowment affects parents’ investment
(%). Both effects depend on input characteristics. When they are complementary
(0 > 1), rich families suffer more from adverse birth outcomes (% < 0) while poor
families suffer more when inputs are substitutes (o < 1 % > 0). Parental wealth is
not a direct argument for the child development formation (A3 = 0), or where inputs are
not substitutes or complements (o = 1), there is no inequality. The return of better health
at birth on child development does not differ among socioeconomic profiles.

Our theoretical results serve to motivate and interpret the observational work that is
discussed below. Our aim is not to estimate the theoretical parameters of the human capital
function nor to provide an estimated value for human capital. Rather, we examined if our

theoretical predictions align with what we observed and concluded using the data. We

10
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would finally be allowed to deduce some properties regarding how inputs variables interact

to form human capital.

3 Data and Empirical Strategy

3.1 Data and summary statistics

Health and child human capital outcomes are drawn from a unique and detailed dataset -
ELFE - compiled by epidemiologists for the whole of France. ELFE is the first national
birth cohort study in France. The ELFE project is a 20-year study of a cohort of 18,300
children recruited in 2011. The purpose is to gain a better understanding of how perinatal
conditions and the various aspects of the environment affect children’s development, health,
and socialisation from the foetal stage to adolescence (see |Charles et al., 2019, for details
about the cohort profile of ELFE). The data we used in the study included more than
13,000 children from the ELFE cohort interviewed in four waves in 22 regions [] The wave
represents babies born during four specific periods representing each of the four seasons in
2011: 1-4 April, 27 June-4 July, 27 September-4 October, and 28 November-5 December.

We used key variables of the ELFE dataset in our analysis. They covered the data at
children’s birth in 2011 and one year after birth in 2012. Table [I| presents the summary
statistics of these variables.

To define health status at birth, we focussed on birth weight and gestational age. Figure
shows the distribution of birth weight as well as the distribution of gestational age.

9There are several reasons why we do not have 18,300 children in this database. All families whose
mothers had given their consent for their children’s follow-up in the maternity wards were eligible for the
one-year survey. However, not all mothers responded to the one-year survey which led to a loss of many
observations. There are some missing observations as well. For example, the Child Development Inventory
Index (CD) contains fewer than 14,000 observations because we did not consider the absence of answers to
the questions asked. However, the Pearson correlation coefficient between revenue and non-responses to the
CD questions is very low, suggesting that non-responses do not bias our estimates.
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Figure 1: Gestational age and birth weight distribution
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Note: This figure shows the distribution of birth weight and gestational age using Kernel density estimate.

The distribution of birth weight and the distribution of gestational age are approximately
normal which justifies our empirical estimation in the next section.

The ELFE cohort allows us to define a relevant measure for capturing early childhood
development when the child is one year of age. The cohort provides several variables related
to the cognitive performance of the children. They derive from several questions that come
from the French version of the "Child Development Inventory" developed by [Duyme and
Capron| (2010) and based on the methodology provided by [reton| (1992). After extensive
research over twenty years, Ireton (1992) developed a standardised parent questionnaire to
assess the development of infants in their first eighteen months. As reported by |Glascoe and
Dworkin| (1995), parent report measures, such as the "Child Development Inventory," suc-
cessfully identified children with developmental and behavioural problems. We thus defined

a general Child Development Inventory Index (CD) and also a six scale index that mea-

12



sures areas of development and learning. They include Social, Self Help, Gross Motor, Fine
Motor, Expressive Language, and Language Comprehension scales. T hese indexes can be
accepted as a measure of health at one year. A large body of literature has identified health
(measured at a particular age in childhood or at birth) as a form of human capital. The
literature review provided by |Becker (2007) highlights the insights behind this relationship.

In child development questions reported in the ELFE cohort, respondents answered with
“yes” or “no” to each questionm To construct a proxy for child development, we developed
an index that corresponds to the percentage of positive responses to questions. The list of
questions used to build the CD and the six scales are provided in Appendix . E

Figure [2| shows the distribution of CD. Unsurprisingly, most of the respondents respond

positively to the questions.

Figure 2: CD distribution
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Note: this figure shows the distribution of CD using Kernel density estimate. A detailed description of CD
can be found in the Appendix Table

The literature argues that the time parents spend with their children plays a critical
role in health (Rowe et al., 2016). Parent-child time can be seen as a form of human capital
investment that plays a vital role during early life. The link between parental time and
early childhood development is poorly documented in the empirical literature [Wehby et al.

(2012). Parental time investments in children have been considered as an input in child

'0We did not consider the ones who do not respond to the questions. They are considered as “.” in the
analysis.

1 Note that these questions are included in the ELFE survey; we were not in a position to design them.
They correspond to the methodology used by Ireton| (1992) and their validity is well established.

13



outcomes [Del Boca et al. (2014)). Del Bono et al.| (2016 and more recently [Bharadwaj et al.
(2018) made significant contributions in this regard. Still, they did not evaluate the effects
of parental investments in very early life stages. In this vein, we constructed an index that
considers the time parents spend with their own children. To do so, we used several ELFE
variables. The one-year interview includes several questions about activities parents do with
their children (small games, reading, drawing, watching television, talking, singing, physical
games, and others). These categorical variables provide information about the time mothers
spent on particular activities.@ We constructed a variable counting the percentage of an-
swers in which the mother performs the activity frequently, and use it as another dependent
variable in the estimation. In this way, we could examine the different components that
defined the effect of health on child development presented in the theoretical model (see
Equation . We could confirm that parental investment was input to child development in
the theoretical model. Nevertheless, it was also an endogenous variable and, more precisely,
an output of the parents’ optimisation program. Hence, considering parental choices, we
obtained an equilibrium value for the parental investment that depended on several vari-
ables and, in particular on children’s’ health at birth. For this reason, parental investment
was considered as a dependent variable of interest.

We used several control variables recognised as determinants of health and cognitive
development in the literature (Ouidir et al., [2017). For the family environment, we used
the age of the mother, average monthly income per household member in Furo, French as
the home language for the mother and the father, type of housing;Eg] its location in the
geographic area namely rural or urban; if the mother has moved during pregnancy and if
the child is looked after by someone else than the mother. We also controlled for mother’s
education, as it is identified as an important determinant of the health of children (Chen
and Li, 2009)@ Considering the result of [Panico et al.| (2019) which indicated that family
status correlates to children’s early physical health, we also controlled for this dimension by
distinguishing between being married, cohabitation, civil union, and single parenting. We

also included behavioural variables to capture the behaviour of the mother during pregnancy:

121t would be interesting to examine differences between maternal and paternal involvement. Nonetheless,
this question cannot be addressed in our study as data for father is not well documented. We thus considered
only maternal investment to construct our variable.

13Mothers could choose between three items to define housing type: 1 - an individual house; 2 - an
apartment; and 3 - other types

“For mother education, we have: 1 "below high school" 2 "high school" 3 "bachelor" 4 "master." They
represent 8%;33%; 22% and 36% of the sample respectively.
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time spent in cleaning, to do prenatal exercise, or to work at homem We considered the
mother’s perception of a child’s health when the child was two months and one year old.@
We also controlled if children had a recognised health issueE] We controlled for the number
of siblings when the child was one year, for twin birth and the sex of the child. We also
added some technical control variables specific to the ELFE cohort, namely the child’s
ranking in the ELFE cohort.ﬁ Cohort ranking gives the birth order among siblings (1
indicates that the child is the firstborn). The ELFE survey was conducted on a random
sample of maternity hospitals in France and comprised 349 of the 544 facilities surveyed.
This choice was due to the distribution of maternity hospitals in terms of their size, level of
medicalization, geographical location, and legal status. The fact that maternity hospitals
have an unequal probability of being selected according to their size will lead to a different
weight being assigned to them, in order to adjust the sample for statistical analysis. This
weight is used in the analysis. Most of the data collection was based on regular surveys of
parents. Data were collected at birth through interviews with the mothers in the maternity

wards. At the ages of two months and one year, phone surveys were done with the children’s

parents.@

Y5For time spent in cleaning and to do prenatal exercise, mothers were asked to indicate on a six-point
scale how frequently they performed the activity per week, ranging from 1 "never" to 6 "more than three
hours per week."

Y6Respondent indicates whether the health of his child is: 1 "good," 2 "somewhat good," 3 "somewhat
bad," 4 "‘bad"

171 "yes" 0 "no"

81 means that the child is the firstborn

9TIME INVESTMENT, CD and HEALTH PERCEPTION were determined at one year of age. Other
information was gathered at the maternity hospital. HEALTH PERCEPTION was also determined at two
months.
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Table 1: Summary Statistics

Variables Description mean sd
A. Dependent variables
CD Child development inventory index (%) 85.32 9.85
TIME INVESTMENT Time spent with child (%) 57.52 18.40
B. Independent variables
GEST. AGE Gestational age (weeks) 39.16 1.50
BIRTH WEIGHT Birth weight (grams) 3309.47  499.38
C. Control variables
REVENUE Average monthly income per household member (Eur) 1631.33 1008.69
MEDUC Level of mother’s education 2.87 1.00
1 below high school 07 27
2 high school .33 A7
3 bachelor 21 A1
4 master .36 A48
MAGE Mother’s age 30.80 5.06
FAMILY STATUS Family status 2.39 1.22
1 Married with the father of the child 0.37 0.48
2 Civil union with the father of the child 0.11 0.32
3 Cohabiting in couple with the father of the child 0.25 0.43
4 other 0.25 0.43
CHILDCARE The child is look after by someone else 0.13 0.33
than the mother (=1 if yes)
RELOCATION Move during pregnancy (=1 if yes) 0.13 0.33
HOUSE TYPE Type of housing 1.62 0.69
1 House 0.5 0.5
2 Flat 0.38 0.48
3 Others 0.11 0.32
URBAN Urban area of living (=1 if yes) 0.56 0.50
EXERCISE Prenatal exercise 0.27 0.77
CLEAN TIME Time spent to clean up 2.56 1.48
HOME WORKING Work at home during pregnancy (=1 if yes) 0.04 0.19
MLENGHOME Mother speaks french at home (=1 if yes) 0.94 0.23
FLENGHOME Father speaks french at home (=1 if yes) 0.97 0.18
HEALTH PERCEPT. 2M  Mother’s perception of child health at two months 1.14 .39
HEALTH PERCEPT. 1Y  Mother’s perception of child health at one year 1.20 0.44
HEALTH ISSUE Recognized health issues (=1 if yes) 0.01 0.12
SIBLINGS Number of siblings 0.83 0.93
SEX Gender (=2 if male) 1.49 0.50
TWINS Twins (=1 if yes) 0.03 0.17
COHORT RANKING Child births’ order in the ELFE cohort 1.83 1.01
COHORT WEIGHT Cohort ELFE weight (%) 67.98 60.50
D. Instrumental variable
SEASON OF BIRTH ELFE Waves 2.75 1.05

16
Note: The time period covered in the analysis is 2011 and 2012, and the unit of analysis is the child - wave
- region. There are 13235 observations in the studied sample. A detailed description of child development
can be found in the Appendix Table



3.2 Empirical strategy

We analysed the impact of health at birth on child development. As a baseline, we first

estimated the following empirical model.

Yir = a0 + B1Hip + pXir + o + &y (6)

where Y, represents CD or parental time investment for child ¢ living in a region T.ET]
Coefficient $; measures the direct marginal effect of a child health status on Y;.. H; is a
health at birth variable that includes birth weight and gestational age. X, is a vector of
child controls as described in the previous section and in Panel C of Table[l We also added
regional fixed effects. More particularly, «, controls for time invariant specific regional
characteristics. &;, represents the error term.

When estimating Equation [6] using the longitudinal dataset at the child level, we con-
trolled for several family characteristics that can affect health at birth and child develop-
ment. Despite this effort, our results could still be affected by endogeneity issues. While
reverse causality is excluded in our analysis (the birth outcome is measured before child’s
development), it may exist in several unobserved factors that could influence both health
and child development. We needed to construct a measure of health endowment to overcome
these common endogeneity issues. Our identification strategy used an instrumental variable
approach (IV). Hence, the primary estimation relies on an IV specification to obtain an
exact identification of the effect of health on child development.

To instrument child health endowment at birth, we used the ELFE interview wave
corresponding to the season of advent. More precisely, the ELFE cohort represents babies
born during four specific periods representing each of the four seasons in 2011: 1-4 April,
27 June - 4 July, 27 September - 4 October, and 28 November - 5 December. As with
any IV design, the critical underlying assumption for identification is that the instrument
is valid. A helpful device satisfies two conditions. In our context, (i) it has to be a good
predictor of birth outcomes, and (ii) birth outcomes should be the only factor explaining the
impact of seasonality of birth on child development. The first condition seems to be met.
A large body of literature confirms the impact of seasonality on foetal health. [Strand et al.

(2011) provided a review of the evidence on seasonality of birth outcomes, paying particular

20The unit of observation is the child.
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attention to seasonal environmental and meteorological factors. They identified 20 studies
that reported statistically significant seasonal patterns in birth outcomes. In addition to
environmental and meteorological factors, many other mechanisms have been explored to
understand seasonality in birth outcomes. They include seasonal variation in viral infections,
allergies, eating patterns, or physical activities. Recently, |[Currie and Schwandt| (2013)
identified higher influenza prevalence in months of birth as a factor of prematurity with
winter being preponderant for viral infections. Our dataset supported this evidence as
winter corresponded to wave 4. The first stage estimation in Table [3| showed that our
instrumental variable had a significant and negative effect on birth outcomes (—0.0326™).
The first condition was therefore satisfied.

For the exclusion restriction assumption (ii) to be valid, the birth season had to be
uncorrelated with early child development and other relevant explanatory variables. There
have been extensive discussions in the literature to determine if the associations between
birth outcome and season of birth are driven by socioeconomic conditions around the pe-
riod of conception. As emphasised by the study of Buckles and Hungerman| (2013), no clear
consensus emerged. While these authors provided evidence relating to season of birth and
maternal characteristics in the US, the study by |Currie and Schwandt| (2013 concluded
that, even if selection exists, the bias it entails is relatively small. The authors find seasonal
patterns in birth weight and gestation that were not driven by the fact that heterogeneous
women tended to give birth in different seasons. There is no evidence of such a relation-
ship between family background characteristics and seasonality in France. Exploring the
correlation between the four cohort waves - a proxy for season of birth - and household
income, mothers’ education, or marital status showed no seasonal pattern in our data. The
associated box plot in Figure [3] showed very few differences between the four birth waves
for household income, mother’s education, or marital status. The finding suggested that
the season of birth influenced early child development mainly through the birth outcomes

channel and hence satisfied relevant exclusion restrictions. 4

21Geveral studies have highlighted the fact that season of birth affects long-term child development because
of its effect on the age of pre-school entry. As we focussed on early child development at one year, this channel
is not relevant for our study.
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Figure 3: Season of birth and socioeconomic characteristics

1 2 3 4

[ Mother's education [0 Family_status
[ Quintile of revenue

Note: this figure represents box plots of mother’s education, household’s revenue and family status over
season of birth. The X axis represents the 4 cohort waves.

We then estimate the following IV model:

Hy = a1 + foSEASON _OF _BIRTHyp + 6 Xir + wy + €ir (7)
Yir = a2 + BSﬁir + pXir + ar + &ir (8)

Where health of child 4, living in region r (H;,) in Equation |8 has been instrumented by
the season of birth from Equation [7] Coefficient 33 in Equation [§] represents our coefficient
of interest and measures the causal effect of a child’s health status on CD. Both equations
again rely on regional fixed effects as well as a vector of controls for child characteristics.
Nevertheless, we should note that the IV estimator only captures the effects among the
compliers, whose health at birth is impacted by the variation of season of birth. We also

underline some empirical limitations in the empirical section.

4 Results

4.1 The impact of health on early child development

i

We start by examining the effect of health at birth on child development (dC in the theo-

(2

retical model). Figure 4| provides a scatter plot of the relationship between birth weight and
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child development as well as the relationship between gestational age and child development

Figure 4: the relationship between early child development and birth weight or gestational
age
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Note: These figures plot the descriptive relationship between child development and birth weight or gesta-

tional age. The horizontal axis measures birth weight or gestational age. The vertical axis measures child
development.
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There is a direct relationship between gestational age and our index of child development;
Child development has a strong positive relationship with gestational age: the higher the
gestational age, the higher the index of child development. By contrast, this measure of

human capital exhibits no clear association with birth weight.

4.1.1 OLS analysis

Table [2| provides regression estimates of Equations [6] (OLS) which are largely analogous
to this Figure. In Table [2] we present the results on the full sample using gestational age
(Columns 1-2) or birth weight (Columns 3-4) as health indicators.
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Table 2: The impact of health on child development - OLS estimation

Dependent variable: early child development

B @) 3) (4)
GEST. AGE 0.812%%* 0.597+**
(0.0572) (0.0787)
BIRTH WEIGHT 0.00190%*** 0.00163***
(0.000174) (0.000238)
REVENUE -0.000299***  -0.0000658  -0.000302*** -0.0000713
(0.0000934) (0.000142) (0.0000940) (0.000143)
MEDUC -0.0914 0.233% -0.0647 0.252%
(0.0949) (0.140) (0.0956) (0.141)
MAGE -0.175%** -0.167%%*
(0.0290) (0.0293)
CHILDCARE 0.620%* 0.683%*
(0.315) (0.318)
RELOCATION 0.643* 0.606*
(0.329) (0.332)
SIBLINGS 0.590* 0.478
(0.309) (0.312)
FAMILY STATUS
2 -0.638%* -0.564*
(0.300) (0.301)
3 0.277 0.353
(0.263) (0.265)
4 1.065 1.109%*
(0.657) (0.662)
TWINS -2.269%%* -2.500%**
(0.710) (0.708)
SEX 1.602%** 1.873%**
(0.215) (0.218)
HOUSE TYPE
2 0.582%* 0.640%*
(0.261) (0.262)
3 0.335 0.230
(1.849) (1.852)
HEALTH PERCEPTION 1Y -0.987*** -0.983%**
(0.248) (0.249)
HEALTH PERCEPTION 2M -0.387 -0.405
(0.288) (0.290)
HEALTH ISSUE -1.491%* -1.607%*
(0.724) (0.728)
EXERCICE 0.482%** 0.4971%%*
(0.129) (0.130)
CLEAN TIME 0.209%** 0.240%***
(0.0768) (0.0772)
HOME WORKING 0.706 0.770
(0.571) (0.580)
MLENGHOME -0.102 0.0367
(0.763) (0.771)
FLENGHOME -0.476 -0.334
(0.811) (0.816)
URBAN 0.643%* 0.685%*
(0.271) (0.272)
COHORT RANKING -0.502 -0.532%*
(0.308) (0.311)
COHORT WEIGHT 0.0103*** 0.0106***
(0.00267) (0.00269)
Regional FE Yes Yes Yes Yes
Observations 13235 7711 13080 7631
R2 adjusted 0.0217 0.0445 0.0159 0.0431
F Test 13.25 228.985 9.796 8.629

Note: This table estimates the impact of gestational age and birth weight on cognitive development.
The dependent variable is the Early child development. All estimations contain regional fixed effect.
Standard errors (in parenthesis)

Statistical significance is denoted by: * p < 0.10, ** p < 0.05, *** p < 0.01



Consistent with figure @] Column 1 shows that the direct impact of gestational age
is an increase in child development of 0.8 % on the total sample not controlling for child
characteristics. In Column 2, we controlled for additional child characteristics. This slightly
decreases the coefficient (0.6%). Table 2|repeats the exercise in Columns 3 and 4 using birth
weight. There is a positive impact of birth weight on child development which is very small.
It was in line with the analysis of |Conti et al.| (2020), underlining that birth weight is not
necessarily a relevant proxy of health at birth.

Turning to control variables, our study shows that being a girl has a positive correlation
with child development, in line with the literature that revealed the gender gap in educa-
tional attainment in favour of women (see Figlio et al., [2019 for a recent contribution).
Our results suggest that the gender gap is observed very early. Mothers’ age is negatively
related to child development. This is in line with the evidence which showed that risk
aversion increases with age (Hryshko et al.l |2011) while parental risk aversion has a signifi-
cant negative effect on children’s educational attainment (Checchi et al.; 2014)). Being look
after by someone else than the mother is positively related with child development. The
coefficient of relocation is significant and positive, which seems to suggest that relocation
offers a better quality of life, which would have positive repercussions on children’s health
at birth (Struening et al., [1990). Living in an urban area is positively related to child’s
health. Douthit et al.| (2015) highlighted the existence of essential barriers to health care
access in rural areas. There is also a positive correlation between engaging in prenatal ex-
ercises or spending time in cleaning during pregnancy and child development. In contrast,
twins’ birth as specific child health disabilities at one year is negatively related with child
development. Mother’s education was positively related to child development in the simple
OLS, while the coefficient for household income was not significant in the model with con-
trol variables (Columns 2 and 4). A possible explanation is that a household’s income can
affect child development through several channels (as described in the theoretical model)
that can play in opposite direction. For example, the opportunity cost to invest in children
differs among heterogeneous households, which can mitigate the assumed positive effect of
income/education on child developmentF_Z] The coefficient related to the number of siblings,
house type, family status, and birth order are significant and going in the right direction.

Columns 1, 2, 4 and 5 of Table [7] in the Appendix repeats the previous exercise done

22The study of [Del Boca et al.| (2014) provides some arguments in this sense.
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in Table 2] with different specifications as robustness checks. In the first panel, we remove
one twin from the sample over the 268 pairs of the dataset’s twins. Twins share the same
socioeconomic characteristics which could bias the estimation results. The second panel
adds the time parents spend with their child as new control variables. This is in line with
the definition of the child development function presented in the theoretical part, which
defined time investment as an input to form child development. In the third panel, we
follow |Conti et al.| (2020]) 's methodology, controlling for gestational age. Indeed, to identify
the effect of health variables at birth (notably foetal growth indices) on children’s cognitive
development and health capital at different ages, |Conti et al.|(2020)controlled for gestational
age at birth. We finally added wave fixed effect to consider specific impacts due to temporal
variation. The four panels support our previous results. Gestational age has a positive effect
on child development while birth-weight impact stays very low. The size of coefficients is
nearly similar to those in Table[2]

Using the same exercises as those shown in Table [2) we present in the Table [§] of the
Appendix the results for the different subcategories of the child development inventory.
Gestational age has a positive and highly significant effect on expressive language, compre-
hensive language, self-help scales, and fine and growth motor scales. The growth motor’s
coefficient is exceptionally high, in line with the literature (Dewey et al., |2011). The effect
on a social scale is not significant. This can be explained by the fact that it is difficult to

capture heterogeneity in human capital at one year examining social activities.

4.1.2 Instrumental analysis

To examine if the significant effect of gestational age is robust, Table [3| presents the results
with the instrumental variable. Results of the IV analysis (Equation [7)) are split into two
panels. The first one corresponds to the 2SLS estimation, while the second one highlights
the first-stage. More precisely, the first-stage of the estimation of the IV analysis emphasises
that our instrumental variable has a highly significant effect on gestational age (Column 1).
As expected, the result is negative. In line with |Currie and Schwandt| (2013) that underline
that higher influenza prevalence in winter explains an increase in prematurity, our results
show a decrease in gestational age going closer to winter. Similar to [Currie and Schwandt
(2013), the season of birth does not significantly affect birth weight. We also conducted

an F test to ensure that our instrument is relevant. While small, the F-statistic of a joint
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test whether all excluded instruments are significantly different from zero is positive and
significant (Table [3)).

Columns 3 and 6 of Table [7] in the Appendix repeats the exercise done in the second
stage of Table |3 with different specifications as robustness checks. The fourth panel does
not show coefficients for IV as season of birth cannot be used as an instrument as well
as fixed effects. The birth weight is not significant in the IV estimation, in line with the
argument previously presented. As for OLS, the IV analysis emphasizes that a one-week
increase in gestational age increases child development. Note that IV estimates are larger
than OLS estimates (in line with Broner et al| (2012)). We are cautious with this increase
of the coefficient’s size, which may be due to measurement error specific to our instrument.
We thus prefer to refer to OLS for coefficient interpretation. More precisely, from OLS a
one-week increase in gestational age increases child development by roughly 0.6% from the

baseline mean.

Table 3: The impact of health on early child development: 2SLS estimation

2nd stage
Dependent variable early child development early child development
(1) 2)

GEST. AGE 11.62%*

(6.435)
BIRTH WEIGHT -0.0923

(0.124)
Control variables Yes Yes
Regional FE Yes Yes
Observations 7711 13080
F Test 2.237 0.364
1st stage
Dependent variable GEST. AGE BIRTH WEIGHT
(1) 2)

SEASON OF BIRTH -0.0311%** 3.999

(0.0154) (5.162)
Control variables Yes Yes
Regional FE Yes Yes
Observations 7711 7631
R2 Adjusted 0.0929 0.108
F Test 18.54 21.62
F test of excluded instrument 4.20%* 1.14

Note: This table displays both the first stage and second stage of the 2SLS estimation using season of birth as an instrument.
Note: All estimations contain regional fixed effect.

Standard errors (in parenthesis)

Statistical significance is denoted by: * p < 0.10, ** p < 0.05, *** p < 0.01
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4.2 Parental investment and health at birth

Then, we examined whether and how parental investment depends on health at birth. No
clear evidence exists on this point, and the theory tells that it is important to examine it to
understand the relationship between health at birth and a child’s development. As shown
previously, the theoretical model predicts that health at birth affects the child’s development
through direct biological effects and through behavioural responses (time investment). The
previous Table [2| highlights that the global effect is positive. To disentangle both effects, we
treated time investment as an output variable and estimated the impact of health on it in
Table[d] Therefore, we repeated the exercise done in Table 2| replacing child development by
time investment as a dependent variable.@ We found no significant effect of gestational age
nor birth weight on time investment in each of our speciﬁcations.@ This latter result suggests
that time investment and health at birth are not complement nor substitute as discussed in
the previous theoretical section. Concerning Proposition 1 from the theoretical section, our

empirical results show that the sensitivity of early child development to health in France

de;

does not depend on parental time investment ﬁ is not significantly different from O>.
i

Thus, we can assess that the significant effect of health at birth on early child development,

, observed in Table 2, is only related to a purely biological effect,

2By definition, in the theoretical model, there is a positive relationship between parental time investment
and a child’s development. This property is widely admitted and formalised in the literature. Our study
did not examine this relationship, even if Table[7]in the Appendix provides some intuition about it.

?4The impact of birth weight is significant in Column 3, but this result does not hold when adding relevant
control variables.
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Table 4: The impact of health on time investment

Dependent variable: parental time investment
OLS estimation

(1) (2) 3) (4)
GEST. AGE -0.125 -0.121
(0.109) (0.149)
BIRTH WEIGHT -0.00113%**  0.0000458
(0.000329) (0.000450)
REVENUE -0.000236 -0.000338 -0.000249 -0.000348
(0.000177)  (0.000269) (0.000178) (0.000270)
MEDUC -0.421%* 0.0616 -0.396%* 0.0779
(0.181) (0.264) (0.181) (0.266)
MAGE -0.0570 -0.0719
(0.0548) (0.0553)
CHILDCARE -0.437 -0.529
(0.596) (0.601)
RELOCATION -0.308 -0.363
(0.621) (0.626)
SIBLINGS -1.471%* -1.394%*
(0.584) (0.589)
FAMILY STATUS
2 -0.139 -0.0999
(0.567) (0.569)
3 1.406%#* 1.436%%*
(0.498) (0.501)
4 0.0157 -0.0599
(1.243) (1.250)
TWINS -3.355%* -3.029%*
(1.343) (1.338)
SEX 1.129%%* 1.082%**
(0.405) (0.412)
HOUSE TYPE
2 1.424%%%* 1.398%%*
(0.493) (0.496)
3 -0.635 -0.650
(3.494) (3.498)
HEALTH PERCEPTION 1Y -0.667 -0.635
(0.468) (0.471)
HEALTH PERCEPTION 2M 0.0383 0.0468
(0.545) (0.547)
HEALTH ISSUE 1.581 1.710
(1.369) (1.375)
EXERCICE 0.530%* 0.546%*
(0.244) (0.245)
CLEAN TIME 0.449%** 0.469%**
(0.145) (0.146)
HOME WORKING 1.111 1.292
(1.080) (1.096)
MLENGHOME -2.436% -2.450%*
(1.443) (1.457)
FLENGHOME 3.282%* 3.398%*
(1.532) (1.541)
URBAN 1.198%* 1.141%*
(0.512) (0.515)
COHORT RANKING -1.129% -1.184%%*
(0.583) (0.588)
COHORT WEIGHT -0.00201 -0.00126
(0.00506) (0.00508)
Regional FE Yes Yes Yes Yes
Observations 13024 7711 12874 7631
R2 Adjusted 0.00584 0.0294 0.00662 0.0295
F Test 0.00584 0.0294 0.00662 0.0295

Note: This table estimates the impact of gestational age and birth weight on time investment.
The dependent variable is the parental time invest
All estimations contain wave and regional fixed effe
Standard errors (in parenthesis)

C‘?}t variable.

Statistical significance is denoted by: * p < 0.10, ** p < 0.05, *** p < 0.01



The next section estimates the effect of gestational age and birth weight on child devel-

opment with respect to socioeconomic characteristics.

4.3 The impact of health on early child development with respect to

socioeconomic characteristics

Given that we have found an effect of health at birth on child development, we now turn
our attention to the impact of health on child development concerning the family’s socioe-
conomic status. We explore whether there is evidence that the impact of health at birth
on child development differs based on parental income or education when used as proxy
for socioeconomic status. Shiko and Eskil (2019) highlighted the importance of exploring
the potential differential consequences of health at birth on child development. This offers
insight into the mechanism behind the estimated effects of birth health status.

Figures 5] and [6] show the estimated coefficient of the impact of gestational age or birth
weight on early child development by decile of revenue and level of education. They are
estimates drawn from models applied separately without control variables for each decile of
income or educational level. The objective was to determine some correlational statistics
before using the interaction models. Figure [5| shows that coefficients are slightly different
regarding decile of revenue although not significant. As shown in Figure [} the impact of
health at birth on child development is also nearly similar to education’s.

The figures show that poor neonatal health may not disproportionately affect children
growing up in high socioeconomic status families compared to children in lower socioeco-

nomic classes.

28



Figure 5: Estimated coefficient of the impact of gestational age and birth weight on early
child development by decile of revenue
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Note: The horizontal axis shows deciles of revenue (REVENUE). The vertical axis shows the estimated
coefficient of the impact of gestational age or birth weight on early child development for each decile.

To explore these potential sources of heterogeneity in the effect of birth health status on
early development, we analysed in line with |Currie and Stabile| (2003) and [Wei and Feeny
(2019) by adding an interaction term in the regression. We included the interaction of birth
health and parental income and birth health and mothers’ education.

Following theoretical predictions, all else being equal, the effect of health at birth on
child development for high-income/educated households may be lower, more significant,
or identical to that of low-income/educated households. All configurations are possible
depending on the complementarity of inputs. Table [5] shows the estimated coefficient of the
impact of gestational age or birth weight on early child development with interaction terms.

Columns 1 and 2 of Table [5| show the estimates of the impact of gestational age in-
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Figure 6: Estimated coefficient of the impact of gestational age and birth weight on early
child development by level of education
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Note: The horizontal axis shows four level of education with respect to the MEDUC variable. The ver-
tical axis shows the estimated coefficient of the impact of gestational age or birth weight on early child
development for each subsample of education.
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teracting with revenue using OLS and IV estimation, respectively. Columns 3 and 4 show
the estimates of gestational age’s impact interacting with education. In Columns 5 to 8
the same exercise was repeated for birth weight. Analogous to Figures [ and [6] we once
again found no significantly different effects of health at birth on child development with
respect to the level of parental revenue or the level of mother’s education. Again, we found
a positive coefficient for gestational age in the OLS estimation and a lack of significance for

birth weight.
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The results indicate that the effects of health at birth are roughly the same for children
from different socioeconomic classes. Our findings suggest that, in France, there are no
disparities among very young children concerning the consequences of poor health status at
birth. They also indicate that, despite potentially different family environments, treating
health issues at birth prevents an increase in socioeconomic inequality. Access to health
care and medical practices in France for young children appears equal.

It is widely accepted that child development is not an exclusively familial matter. There
is space for policy intervention to improve it and address the unequal distribution of initial
endowment across the population. Our analysis supports this statement given the positive
effect of health at birth on future child development. In this sense, our results support the
“1000 first days” strategy of the French Government, which included public action during

the prenatal period to improve health outcomes at birth.

5 Conclusion

We used an OLS and an IV estimation approach, based on the season of birth, to identify
the impact of health at birth on France’s human capital. The analysis was conducted on the
child level controlling for a wide set of child characteristics and regional fixed effects. The
results provide the first estimation of health’s impact at birth on early child development
at the national level in France. Estimation results indicate an increase of one week in
gestational age at birth increases the average early child development at one year of age
by 0.6%. Combining empirical and theoretical approaches allowed us to underline that this
positive and statistically significant effect is mainly biological. Parental behaviour does not
play an essential role in the relationship between health at birth and child development as
poor health status is not determined by the time parents spend with their children. This
paper’s additional contribution consists of distinguishing the effect of health at birth on
human capital concerning parents’ level of income and education. Our results showed no
differential effect among socioeconomic factors suggesting an efficient treatment of health
issues at a very early age in France. Redistributive health care systems in France, ensuring
equal access to care, may explain this result.

As health at birth was identified as a determinant of child development, our study

emphasises the need to identify the determinants of potential factors that cause unequal
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health at birth and design policies to address these inequalities. Air pollutant exposure could
be one such factor.E] Public policies aimed at addressing air pollution issues would thus have
beneficial effects on human capital at later ages and its distribution across society. Public
investment to reduce perinatal health inequalities and reinforce accessibility of maternity
services, particularly in rural areas, is also an important leverFE] A logical direction for
further research would be to further explore such policy implications in more depth.

The findings of this study must be seen in the light of some limitations. Possible mea-
surement errors on key CD or health variables may exist. Missing data may point towards
selection bias, but we can state that we observed a very low correlation between income and
non-responses to the questions used to build the child development index. Our data on the
family’s characteristics may also have excluded unobservable behavioural variables, which
prevents us from examining our instrument’s exogeneity condition. Finally, it is essential to
underline that the ELFE cohort study has only been conducted once. The data do not allow
us to perform a relevant dynamic analysis to examine the relationship between unfavourable

health at birth and early child development across time.

25 According to|Currie, 2009|or |Graff Zivin and Neidell, 2013} children from lower socioeconomic households
were found to be more vulnerable to pollution.

26Combier et al.l [2013| showed that long travel times, due to the closest maternity units in rural France
being far, were associated with an increase in the risk of poor perinatal outcomes.
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6 Appendix

6.1 child development

To select questions of the ELFE cohort relevant to build the child development index, we use
the methodology of [Treton| (1992). [Treton| (1992) provides a list of questions to appreciate
the child development during the first year of life:

Table 6: Child development inventory based on the methodology of Ireton, (1992)

Interested in his(her) image in a mirror. SOCIAL SCALE

Greets people with “Hi” or similar expression. SOCIAL SCALE

Feeds self a cookie. SELF HELP SCALE
Picks up a spoon by the handle. SELF HELP SCALE
Removes socks. SELF HELP SCALE
Chews food. SELF HELP SCALE
Drinks in a glass/cup. SELF HELP SCALE

Sits without help. GROSS MOTOR SCALE
Stands steady without support. GROSS MOTOR SCALE
Stands up without help. GROSS MOTOR SCALE
Sidesteps around furniture or crib while holding on. Or walks. GROSS MOTOR SCALE
Walks without help. GROSS MOTOR SCALE
Picks up objects with one hand. FINE MOTOR SCALE
Holds two objects at the same time, one in each hand. FINE MOTOR SCALE
Uses two hands to pick up large objects. FINE MOTOR SCALE

Picks up small objects, using thumb and one finger.
Transfers objects from one hand to the other.

Builds a tower of two or more blocks.

Makes sounds like he(she) is talking in sentences. Or used to.
Jabbers.

Points to things.

Calls his(her) parents “Mama” or “Dada” or similar name.
Understands “No”; stops.

Responds to his(her) name.

Imitates some sounds that parents make. Or used to.
Comes when called.

Waves “bye-bye” or good-by.

Hands a toy to parents when asked.

FINE MOTOR SCALE

FINE MOTOR SCALE

FINE MOTOR SCALE

EXPRESSIVE LANGUAGE SCALE
EXPRESSIVE LANGUAGE SCALE
EXPRESSIVE LANGUAGE SCALE
EXPRESSIVE LANGUAGE SCALE
LANGUAGE COMPREHENSION SCALE
LANGUAGE COMPREHENSION SCALE
LANGUAGE COMPREHENSION SCALE
LANGUAGE COMPREHENSION SCALE
LANGUAGE COMPREHENSION SCALE
LANGUAGE COMPREHENSION SCALE
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Table 7: Robustness checks

Dependent variable: early child development

OLS OLS v OLS OLS v
(1) ) 3) (4) 5) (6)
‘Without the second twin
GEST. AGE 0.781*** 0.595%*** 10.76**
(0.0587) (0.0790) (5.446)
BIRTH WEIGHT 0.00179%*** 0.00162%** -0.117
(0.000178) (0.000239) (0.190)
Regional FE Yes Yes Yes Yes Yes Yes
Control variables No Yes Yes No Yes Yes
Observations 13035 7615 7615 12881 7535 7535
R2 adjusted 0.0201 0.0438 -2.046 0.0146 0.0424 -31.31
F Test 12.17 8.758 2.441 8.940 8.407 0.227
‘With time investment
GEST. AGE 0.829*** 0.600*** 13.86%*
(0.0565) (0.0784) (7.503)
BIRTH WEIGHT 0.00205*** 0.00160*** -0.0894
(0.000172) (0.000237) (0.100)
TIME INVESTMENT 0.105%** 0.0954*** 0.105%** 0.107%** 0.0957*** 0.0924***
(0.00455) (0.00594) (0.0143) (0.00459) (0.00598) (0.0330)
Regional FE Yes Yes Yes Yes Yes Yes
Control variables No Yes Yes No Yes Yes
Observations 13019 7541 7541 12869 7463 7463
R2 adjusted 0.0604 0.0755 -3.455 0.0558 0.0743 -18.34
F Test 34.48 13.32 2.588 31.40 12.99 0.594
With birthweight and gestational age in the same regression
GEST. AGE 0.673%** 0.448%** 11.00** 0.673%** 0.448%** 7.243%*
(0.0685) (0.0907) (5.208) (0.0685) (0.0907) (4.092)
BIRTH WEIGHT 0.000805%**  (0.000982%*** -0.0144* 0.000805%**  0.000982*** -0.0410
(0.000206) (0.000272) (0.00758) (0.000206) (0.000272) (0.0253)
Regional FE Yes Yes Yes Yes Yes Yes
Control variables No Yes Yes No Yes Yes
Observations 13080 7631 7631 13080 7631 7631
R2 adjusted 0.0230 0.0460 -1.659 0.0230 0.0460 -2.959
F Test 13.34 8.998 3.134 13.34 8.998 2.157
With wave fixed effect in the OLS estimation
GEST. AGE 0.849%** 0.643%** -
(0.0567) (0.0777) -
BIRTH WEIGHT 0.00196*** 0.00166*** -
(0.000172) (0.000235) -
Regional FE Yes Yes Yes Yes Yes Yes
Wave FE Yes Yes Yes Yes Yes Yes
Control variables No Yes Yes No Yes Yes
Observations 13235 7711 13080 7631
R2 adjusted 0.0456 0.0724 0.0390 0.0704
F Test 24.39 13.53 20.68 13.03

Note: This table varies the specification of the model to look at the impact of gestational age and birth weight on cognitive development.
The dependent variable is the Early child development. All estimations contain regional fixed effect.

Standard errors (in parenthesis)

Statistical significance is denoted by: * p < 0.10, ** p < 0.05, ¥*** p < 0.01
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Table 8: Subcategories

Dependent variable: early child development

comp. scale exp. scale soc. scale self. scale gmotor scale fmotor scale
(1) 2) (3) (4) (5) (6)
GEST. AGE 0.428%** 0.673%** -0.0500 0.525%** 1.422%%%* 0.434%**
(0.108) (0.188) (0.0940) (0.150) (0.215) (0.0973)
Regional FE Yes Yes Yes Yes Yes Yes
R2 adjusted 0.0234 0.0245 0.00132 0.0140 0.0333 0.0117
F test 4.897 5.086 1.215 3.311 6.616 2.923
Observations 7495 7495 7495 7495 7495 7495
BIRTH WEIGHT 0.00117*%* 0.00106* -0.000224 0.00223*** 0.00352*** 0.000974***
(0.000328) (0.000570) (0.000284) (0.000452) (0.000649) (0.000294)
Regional FE Yes Yes Yes Yes Yes Yes
R2 adjusted 0.0233 0.0232 0.00150 0.0155 0.0312 0.0106
F test 4.840 4.822 1.243 3.541 6.183 2.735
Observations 7416 7416 7416 7416 7416 7416

Note: This table varies the specification of the model to look at the impact of gestational age and birth weight on cognitive development.
The dependent variable is the Early child development. All estimations contain regional fixed effect.

Standard errors (in parenthesis)

Statistical significance is denoted by: * p < 0.10, ** p < 0.05, *** p < 0.01
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