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Chapter 1

Introduction

1.1 Short description of the different chapters.

This thesis deals with labour supply and childbearing decisions of women in France.
Each chapter corresponds to a research paper; each of these research papers contains a
detailed literature review. This introduction will discuss the different data sources that
were used in detail to make this thesis possible. Indeed, a very important element of
empirical work is obviously data availability. The previous sentence seems self-evident,
however, access to data is still a major hurdle that empiricists have to overcome. This
introductory chapter will discuss systems that allow researchers to access data and then
present the datasets used in most of the papers in greater detail. The last paper of this
thesis discusses the notion of version control by reviewing and presenting Git. In the
last part of the introduction, I will explain what this tool called Git is and why I discuss

this topic in this thesis.

1.2 Access to data for empirical studies in economics

Economists, and other social scientists, face a major hurdle not encountered in other
disciplines such as the life sciences: access to high quality data to conduct empirical
studies. In life sciences and other disciplines, such as machine learning, finding data can
be a complex task, but often the researchers are not confronted to administrative hurdles.
For example, a data scientist interested in sentiment analysis after a political debate,
can simply scrape data from Twitter, or from any other social network. A physicist
interested in the behaviour of a certain particle would only need to observe and use tools

to measure that particle. The precendent sentence is an oversimplification, of course,

1



Chapter 1. Introduction: Description of the data 2

as there certainly are also legal and administrative hurdles. Economists however, and
mostly micro-economists, face a very practical problem concerning data: privacy issues.
A labour economist interested in female labour supply for instance, would have to have
data on thousands of women’s wages, education levels, fertility, and other such variables,
most of which might be sensitive. An economist interested in industrial organization
would need to have access to accounting data on thousands (or much more) of firms.
This is usually very sensitive data that people and organizations are very reluctant to
hand over. This means that access to this type of data is in general regulated and only
possible within a very specific research project. To further protect individuals, a new
European Regulation, the General Data Protection Regulation which came into force in
May 2018 gives much more control to individuals over their personal data. Individuals
will also be able to give or deny consent to a data collector to further process their data.
Collection of sensitive individual characteristics, such as those listed in Article 9 of the
Regulation (/...] racial or ethnic origin, political opinions, religious or philosophical
beliefs, or trade union membership, and the processing of genetic data, biometric data
for the purpose of uniquely identifying a natural person, data concerning health or data
concerning a natural person’s sex life or sexual orientation) will be prohibited. This
should not be a problem for research, however, as Article 9 further states that such
processing of information is lawful if done for archiving purposes in the public interest,

scientific or historical research purposes or statistical purposes.

Economic research is arguably in the public interest. The next subsections will present
the data I have used for this thesis in general terms. More details are then given in each

chapter.

1.2.1 The LIS data

In the first chapter I estimate a hierarchical model using French and German micro-data.
Comparability issues may arise when using data, especially micro-data, from different
countries. To solve this problem, I use data from the LIS' Cross-National Data Center
located in Esch-Belval in Luxembourg. Access to the data is done remotely. Remote
access is becoming more widespread, and several models have emerged. In this section
I will describe the model that the LIS data center is using. In the next section I will
describe the model of the CASD? which is located in France. The CASD makes remote

access to data from the INSEE and other institutes possible. Any researcher can ask for

"In the past, LIS stood for Luxembourg Income Study, which is not the case anymore.
2CASD: Centre d’Accés Sécurisé auz Données, Secure Data Access Center
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access to the data without needing to specify a project beforehand. There is no need
to define a project beforehand because researchers that get access to the data will never
actually see it. Once the researcher’s demand for access is granted (which happens very
fast), the researcher receives a login as well as a password. With this, the researcher
can login to LISSY; LISSY is a piece of software written in JAVA through which it
is possible to send computer code written in either R, STATA or SAS. The code gets
executed over at the LIS’ servers, and the results are sent back to the researcher, in
almost real time. This is a lot faster than sending the code via email, which is still a
possibility. Compared to a model such as the one of the CASD, mere days go back from
the date access gets asked to when it is granted. However, once the researcher can login
through the CASD, working on the data is just like if it was happening on a regular
computer. The researcher can look at the data line by line, which cannot be done with
LISSY. For example, the following R command would tipycall print the first six lines of
the dataset:

head(lis_data)

Calling this command in LISSY, however, produces nothing. The consequence of the
researcher never looking at the data makes it thus possible to avoid long and tedious
procedures while protecting the privacy of citizens. The way of accessing data is not the
only difference though; the LIS offers access to datasets to study the income of people in
various countries, while the data accessible through the CASD is only French data.® The
LIS team spends a lot of time and effort to make sure that the datasets are comparable,
as well as imputing missing values. LIS data is thus very well suited for cross national

comparisons, which is the justification of why I use it for the first chapter of this thesis.

1.2.2 The DADS-EDP data

The DADS-EDP* data is data on French citizens and firms that is accessible through
the CASD, a remote access system that I have briefly discussed in the previous section.

Access to this data requires more patience than for the LIS, but this is explained by

3There is however the possibility to access German data from the IAB (Institute for Employment
Research) at an access point installed in the CASD premises in Palaiseau. In Niremberg, German
researchers can access the French data available on the CASD platform from a secure access point
installed in the premises of the TAB.

4DADS stands for Déclaration Annuelle des Données Sociales, or Annual Declaration of Social data.
EDP stands for Echantillon Démographique Permanent, or Permanant Demographic sample.
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the fact that in the case of CASD data, the researcher has access to it almost as if the
data was stored locally. This is not the case however, the data never exits the servers of
the CASD, but working with data through the CASD is very comfortable. Researchers
that wish to access the data need to submit a proposal that has to be approved by a
committee. Once the project is approved, the researchers need to go to Paris to sign
some more papers, and to have one of their fingerprint registered. The fingerprint is
needed to log-in to the system. The researchers also receive a crash course in statistical
disclosure control. Once this is done, researchers receive a special keyboard at their
institutes. Once the keyboard is plugged to the internet and to a computer screen, the
researchers can login to the system by using a keycard received at the training session
and by presenting their fingerprint to the fingerprint reader. Once this is done, the
researcher is logged into a Microsoft Windows virtual machine that contains the data
the researcher asked access for as well as standard statistical software, such as GNU R,
SAS and STATA. Data for Chapter 2 and 3 were accessed this way. This procedure
might seem tedious, but is necessary to protect the privacy of citizens; the LIS Data

Center opted for an easier form of remote access.

1.2.3 Version control to facilitate research

Chapter 5 is somewhat special as it does not deal with labour supply nor fertility nor eco-
nomics at all for that matter. It discusses a tool called Git that was of vital importance

to realise this thesis. This chapter is published as Rodrigues (2016).

Git is a tool used for software carpentry or software development. In the last chap-
ter I discuss how research resembles Open Source software development and thus why
using software development tools is useful. Git allows to track changes of the source
code of a piece of software, or, in the case of a scientific article, changes made to the
document. It is of course also possible to track changes to the computer code that does
the analysis. Git makes collaboration extremely streamlined, and two of the papers
that constitute this thesis have been co-authored with Git. The source code to this
thesis is also tracked using Git and the source code is available on the following repos-
itory: https://bitbucket.org/b-rodrigues/thesis2016/src/master/. The source

code to the papers upon which Chapters 3 and 4 are based is also available.”

SChapter 3 paper: https://bitbucket. org/b-rodrigues/diff-in-diff/src, Chapter 4 paper:
https://bitbucket.org/b-rodrigues/maternity_duration/src. Note that there might be slight dif-
ferences in presentation between the these versions and the chapters of the thesis.
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1.2.4 Questions that this thesis aims to answer

This thesis studies labour supply and fertility decisions of women. Each chapter deals
with this topic, but from a different perspective. Chapter 2 aims to see if there are dif-
ferences between French and German regions regarding total number of children women
decide to have. These two countries were chosen because they are similar in many ways,
but also differ greatly when in comes to women’s participation to the labour market and
the fertility decisions. Chapter 2 goes deeper in the analysis and considers the regional
level instead of the national level. Then, Chapter 3 studies the impact of a first, second
and third birth on the labour supply and wages of both women and men. The question
here is to see to which extend these births impact negatively, or perhaps in the case
of men even positively, labour market outcomes. Chapter 4 studies the duration of the
maternity leave and how mothers decide to come back to the labour market. How long
are the breaks the mothers take due to childbearing? And how do they come back? Do
most women come back to full time work, or rather part time work? Chapter 3 and

Chapter 4 focus on France.

Bibliography
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Chapter 2

Childbearing differences between French and German

women

2.1 Introduction and literature review

This chapter investigates total fertility rate (henceforth TFR) differences between Eu-
ropean countries. Figure 2.1 shows the TFR through time for some selected European

countries. This figure suggests the existence of two groups of countries regarding TFR.

I will focus on the case of France and Germany, which are the typical high and low
TFR western European countries. However, I will not only look at the aggregated level
of TFR, but will look at individual households (more precisely the women living in
these households) within French and German regions. The goal here is to assess to
what extent French and German regions differ from each other, when controlling for

observable individual variables.
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FIGURE 2.1: Total fertility rate in selected European countries
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Goldstein et al. (2003) showed using data from the 2001 Eurobarometer survey that
residents from Western and Eastern Germany, as well as from Austria, had a lower ideal
family size' (1.7, which is below the replacement fertility rate) than France (2.5, which
is above the replacement fertility rate). For both countries the actual average family
size was in fact lower than the ideal family size. According to Goldstein et al. (2003),
below replacement fertility rates in German speaking nations is a cultural phenomenon.
This cultural phenomenon could also vary from region to region. Some regions might
have “a tradition” of large families, while others do not. Regions are the NUTS 1
classification level; in the case of Germany, the NUTS 1 classification corresponds to
the German Bundesldnder (States) constituting the German Federation. In the case of
France, the NUTS 1 classification corresponds to an arbitrary aggregation of regions.
For example, the Mediterranean NUTS 1 unit is the aggregation of the three following
regions: Languedoc-Roussillon, Provence-Alpes-Céte d’Azur, Corsica.” People living in
different regions might be affected differently by macro-economic variables or by policies
decided at the national level. Looking at regions is very important, as there is evidence
of regional differences, for example between Eastern and Western Germany (Goldstein

et al., 2012). In order to take individuals living in regions into account, I estimate

"By ideal family size, it is meant the family size that people wished they had.
2In France, these territorial units are called ZEAT, for Zone d’études et d’aménagement du territoire
or Zone of study and territorial planning.
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a hierarchical Poisson model with varying intercept at the NUTS 1 level. I choose a
Poisson model because the dependent variable I study is a count variable, namely the

number of children living in the household at the time of data collection.

What drives fertility? According to the literature, there are three drivers (if disregarding
preferences of the couple for children): unemployment (or the larger economic environ-
ment), the education level (or wages) of mothers, and child care availability. In this
chapter, I will focus on unemployment (measured at the NUTS 1 level) and education

level/wages (variable measured at the individual level).

At the macroeconomic level, there is an extensive literature on how total fertility rates
react to different macro-economic variables, such as unemployment, economic uncer-
tainty or the business cycle (Butz and Ward, 1979). Adsera (2005) discusses TFR
differentials in developed OECD countries and shows that contrary to microeconomic
theory, which states that long term unemployment is the right moment for childbearing,
due to a lower opportunity cost, childbearing is postponed until later. A similar result
has been found by Comolli (2017), where in 22 out of a panel of 32 Western countries,
female unemployment significantly reduced fertility rates by an average of 3%. Using
US data for the period 1975-2010, Currie and Schwandt (2014) show that short-term
and long-term fertility is negatively impacted by an unemployment spell experienced
at ages 20-24. Sobotka et al. (2011)’s literature review gives a very good overview of
the existing evidence of the effect of unemployment on fertility, as well as partnership
formation. Sobotka et al. (2011) highlight the fact that fertility decreases in economic
downturns, but this effect might very well depend on the women’s education. For highly
educated women, having a child during a recession might have a very important impact
on their careers. However, for lower educated women, who struggle to find a job during a
recession, parenthood is an affordable option in terms of opportunity costs. The authors
also provide preliminary evidence of the effects of the Great Recession on fertility using
data from EUROSTAT from the year 2010. In 2009, fertility rates decreased in 15 EU
countries. Looking closer, inside a country, there is also evidence that different parts
of a country might be affected differently by a recession or a sluggish economy. Vitali
and Billari (2017) focus on Italian provinces, regressing the provincial TFR on control
variables also measured at the regional level. Their results show that provincial fertil-
ity is negatively associated with GDP in central Italy. Moving North, this association
turns positive, and moving South, this association becomes not statistically significant

anymore.
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There are also studies using microeconomic data sources. Ermisch (1989) estimates a
microeconomic model on British data and finds that higher husband earnings increase
the couple’s fertility and reduces the wife’s labour supply. Baizan (2009) studies the
impact of accessibility to childcare of fertility in Spanish regions. In terms of data
used, Baizan article is the closest to this one; the author uses the European Community
Household Panel (ECHP). The author shows that an increase of childcare coverage has a
positive effect on fertility. Rondinelli et al. (2010), using the Labour Force Surey (LFS)
for Italy, study the effect of predicted wages on the postponement of motherhood, and
find that higher predicted wages delay the first birth strongly, but less so for higher
order births. The authors also find differences between Northern and Southern Italian
regions, a fact they explain by better child care access in the North. Goldstein et al.
(2013) use data from the Human Fertility Database (HFD)? as well as from the OECD
and show that countries that were hit harder by the Great Recession than other countries
had a stronger decrease in fertility. It is notably younger people in Southern European
countries that postpone a first childbirth more than older people. A similar result was
found for Central and Eastern Europe. This paper also studies the effect of the Great
Recession by controlling for the growth of the unemployment rates from 2008 to 2009, but
the object under study are not countries, but individual women in the NUTS 1 regions
of France and Germany. Other papers have taken advantage of nested structures in
data; Hank and Kreyenfeld (2003) estimate a hierarchical discrete-time logit model using
individual data®, but also using data of public day care slots in Western German districts.
They do not find any significant local effect; only the socio-demographic variables such as
education were significant, for example lower educated women have lower first birth risks.
Kliisener et al. (2013) uses a natural experiment to disentangle the is a most important
driver of childbearing decisions; institutional settings or culture? For this, the authors
use the fact that the German speaking region of Belgium is culturally very similar to
Germany, but the institutional setting is the Belgian one. The authors show evidence
that the German-speaking minority of Belgium retained German as their mother tongue
and that they are also much more exposed to German culture and media. Kliisener
et al. (2013) consider the family policies that the German-speaking minority has been
exposed to as being the treatment. The authors find that culture does not play a major
role, but indeed, it is the institutional setting and the family policies that matter. The
present study aims at contributing to this literature by considering two countries, France

and Germany, as being the representatives, respectively, of high and low TFR countries.

3Provided by Eurostat
4From the German Socio-Economic Panel
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TABLE 2.1: Current main activity status

Country  Status N Frequency
France Mainly employed 13623 51.04
Not mainly employed 689 2.58
Retired 6677 25.02
Homemaker/Care for children 2561 9.59
Unemployment 3141 11.77
Germany Mainly employed 10224 55.12
Not mainly employed 106 0.57
Retired 6237 33.62
Homemaker/Care for children 1122 6.05
Unemployment 820 4.42

The harmonized micro-data used makes a comparative study possible, and will help shed

light on which variables correlate most with the number of children.

2.2 The LIS data: descriptive statistics and visualizations

The data used in this paper is supplied by the LIS data center in Luxembourg. LIS
collects and prepares data from several countries that participate in the program. The
data is then harmonized, and can thus be used for cross-national comparisons, such as
the one in this paper. All the results shown are computed from the latest wave available

for both France and Germany, 2010.

The French source for the harmonized data available in LIS is the household budget
survey”, containing 41285 individuals distributed among 15797 households. The German
source is the German Socio-Economic Panel, with 26952 individuals distributed among
12146 households. Regional TFR rates were computed over all the female individuals,
but for the purposes of this study, women enrolled in education were removed from the

analysis (retired women were removed for the regression).

The following tables show the frequency of the categories of the following variables; Cur-
rent Main Activity Status (cmas), Citizenship (citizenship), Education level (education),

If the person has ever worked (everwork), and Marital Status (marital status).

cmas is a self-assessed variable. This variable gives the activity at which the surveyed

spend the most time in the year. For example, someone who had been sick for some

5 Enquéte Budge de Famille
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TABLE 2.2: Citizenship status

Country  Citizenship category N  Frequency
France Native 23047 86.35
Naturalized 1159 4.34
EU citizen 429 1.61
African citizen 1243 4.66
Other 813 3.05
Germany Native 16857 90.87
Naturalized 783 4.22
EU citizen 491 2.65
African citizen 17 0.09
Other 402 2.17

TABLE 2.3: Education level

Country  Level N Frequency
France Low 11475 42.99
Medium 9604 35.98
High 5612 21.03
Germany Low 2689 14.50
Medium 10244 55.22
High 5617 30.28

months while answering the survey, but who works otherwise, would have answered
Mainly employed. In other surveys, such as the LFS, the employment status refers to
a defined period before the survey, so in our example, that person would have answered
Not working. In Table 2.1, we see that around 51% of women in France and 55% of
women in Germany are mainly employed. The next categories with the largest share is

retired, with 25% of respondents in France and 34% in Germany.

Table 2.2 shows the share of “natives”, naturalized nationals and immigrants from differ-
ent origins. France has a higher share of immigrants, mostly from Africa, while Germany
has a higher share of immigrants from the European Union. This variable is later col-
lapsed to a new variable with two categories, Immigrant and Non-immigrant for the

regression model.

In Table 2.3, the education level of French and German women is reported in three
levels. Low level corresponds to the International Standard Classification of Education
(ISCED) levels 0, 1 and 2 which correspond having achieved less than secondary ed-
ucation, Medium level to ISCED 4 or 5 for secondary education completed and High
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TABLE 2.4: Ever worked in job or business

Country  Has ever worked? N Frequency
France Has never worked 2780 10.42
Has worked 23911 89.58
Germany Has never worked 201 1.08
Has worked 18349 98.92

TABLE 2.5: Marital status

Country  Level N  Frequency
France Married 13165 49.32
Never married/not in union 9551 35.78
Separated /divorced 2251 8.43
Widowed 1724 6.46
Germany Married 11977 68.39
Never married/not in union 2886 16.48
Separated /divorced 1290 7.37
Widowed 1359 7.76

level to ISCED 5 or 6, for high to tertiary education completed. These 3 categories are
unfortunately very broad, especially when one considers that in the national surveys the
education variable is much more detailed. This variable is still available in the LIS data
as educ_c, but then comparison between the German and French educ_c variables is not

necessarily meaningful.

Table 2.4 shows a dummy variable that reports the existence of any work experience at
all during the entire life. About only 1% of German women have never worked, while
this number climbs to 10% for France. Because this variable is very unbalanced for
Germany, I drop it from the regression model. Finally Table 2.5 reports the share of
married, non-married, separated or divorced women in France and Germany. Germany

has a higher share of married women than France.

Next, we visualize these tables on maps, and show differences between French and Ger-
man regions. In Figure 2.2, we can see the average fertility rates of French and German

regions, by different current main activity status.
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FIGURE 2.2: Total fertility rate by current main activity

Homemaker/Care for children Mainly employed Not mainly employed

In almost every region for every status, the fertility rate is very low for Germany. In most
cases the TFR is between 0 and 1. For France, women in the status Mainly employed

have in most regions a TFR between 2 and 4.

Figure 2.3 shows the TFR by education level. One would expect the TFR to decrease
with increasing education level of the mother. Overall, this seems to be the case, but in
some regions, the pattern is reversed. This is especially the case in Germany, for example

in Schleswig-Holstein (the northernmost region) or in Sachsen (the easternmost).

Ficure 2.3: Total fertility rate by education level

Low lev Medium leve

Figure 2.4 shows the TFR by quartiles of personal income. As personal income increases,

TFR decreases.
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FIGURE 2.4: Total fertility rate by personal labour income quartile

Figures 2.5 and 2.6 show the TFR by total household labour income quartile and total
household capital income quartile respectively (the income quartiles were computed for
France and Germany separately). In both cases, higher income, regardless of its source,
seems to be associated with lower TFR in Germany; not so much in France, which

contrasts with Figure 2.4.
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Ficure 2.5: Total fertility rate by household labour income quartile
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F1GURE 2.6: Total fertility rate by household capital income quartile

1 2

Figure 2.7 shows the TFR by number of household members with a labour income.
Maybe surprisingly, TFR is quite high in certain regions when no household members

have an income, while very low when 3 household members or more have an income.
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FIGURE 2.7: Total fertility rate by number of household members with a labour income
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The occupation of the mother does not seem to play a very large role, as can be seen
in Figure 2.8, especially in Germany. But one has to keep in mind that this map shows
the TFR for mothers whose variable current main activity is not Homemaker/Care for

Children, and thus it is not surprising that TFR is so low, regardless of occupation.
F1GURE 2.8: Total fertility rate by occupation
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Immigrant status is associated with higher TFR, as can be seen in Figure 2.9. Figure 2.10
goes into more detail, and shows TFR by citizenship (other includes stateless persons

as well).
FicUre 2.9: Total fertility rate by immigrant status

Not immigran Immigrant

Due to data limitations, it was not possible to look into more detail than these levels.
However, one can see differences between France and Germany; there are not a lot of
African citizens in Germany, while EU citizens in Germany have a lower TFR than those

in France. This is also the case for naturalized citizens.

FiGure 2.10: Total fertility rate by citizenship

TFR

Figure 2.11 shows the difference in TFR between rural and non-rural households, but

there does not seem to be any striking differences.
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FIGURE 2.11: Total fertility rate by rural/non-rural household

FIGURE 2.12: Total fertility rate by marital status
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Looking at these maps, it would seem that higher TFR rates are associated with lower
income, immigrant and less educated households. In the next section, I will estimate a

hierarchichal Poisson model that will enable looking more closely into these correlations.
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2.3 Results from the hierarchical model

In this section, I present the results of the estimation of the hierarchical model. A
hierarchical model takes the nested structure of the data into account. Estimation of
this model will shed some light on variables that might be important in explaining why
women have the number of children they have. The model I estimate is a random-
intercept model. To make things clear, the jargon used in this section is the one from
the statistical literature, not the econometric literature. I draw the reader’s attention
to this, as the statistical and econometric literature use the same terms to describe
different models. The random intercept varies across regions. To summarize; I estimate
a mixed-effects model with a random intercept, one per region. Figure 2.13 shows the
distribution of the number of own children living in French and German households.

FIGURE 2.13: Frequency of the number of children living in French and German house-
holds

Country

France

Frequency

Number of children

This variable is the dependent variable of the model; this is one major shortcoming of the
data, as the number of children living in the household does not necessarily correspond
to the number of children a women has. This number might underestimate the real
number of children a woman has because (some) of her children might have left the
household for various reasons. It might also overestimate it, as some of the children
present in the household might be only the father’s. However, there is no reason to
believe that this underestimation and overestimations is any different between France

and Germany.
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Individuals are nested inside NUTS 1 regions. The unemployment rates are measured
at the NUTS 1 level, while all the other variables are measured at the individual level.
The individual variables are all measured in 2010 (the last year of availability for France
in LIS data), but the unemployment rate is measured in 2008 and 2009. Unemployment

rates are different from region to region, as shown in Figure 2.14:

FI1GURE 2.14: Unemployment rate in 2008 to 2010 for France and German NUTS 1
regions

Unemployment
rate

Unemployment can be seen as a proxy for the overall economic climate and unemploy-
ment spells have been shown to have an impact on the fertility and conception decisions
of women, as discussed in the literature review. The unemployment rate is included
as an explanatory variable in the model as the growth rate between 2008 and 2009. It
would be possible to further nest the NUTS 1 regions inside countries, but in order to

keep the model simple this was not done.

The number of children is an integer-valued variable, so I use a hierarchical Poisson
model. Because younger women had less time to become pregnant than older women,
I add an exposure variable called fertile years to account for different exposure times.
Fertile years are equal to the difference between a woman’s age and 15, with a maximum
of 34 years. As stated above, the model is a hierarchical poisson model with a random
intercept: the intercept is allowed to vary between regions. The model has the following

form:
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e ¢ indexes households and j regions.

e n
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TABLE 2.6: Covariates used in the model

Variable name Description Effect

(Intercept) Intercept Fixed and
random (regional level)

immigr Immigration status Fixed
Non-immigrant, Immigrant

cmas Current main activity status Fixed
Mainly Employed, Unemployed,
Care for children

educ Education level Fixed
Low, middle, and high education level

marital Marital status Fixed
Married, single person, separated/divorced

status Employment status Fixed
Employee, Temporary worker/apprentice,
Self-Employed
tx_rate Regional unemployment rate
growth between in 2008 and 2009 Fixed
hil Household income (in millions) Fixed
hil? Household income (in millions), squared Fixed

I estimate five versions of the model, adding more and more interactions terms to each.
Each of these five models is estimated twice, once without an overdispersion parameter,
and then with an overdispersion parameter. Estimation of the model is done using the
GNU R programming language (R Core Team, 2014) with the 1me4 package (Bates et al.,
2015b). Plots were made with the sjPlot package (Liidecke, 2017). All the code was
run using LISSY, the remote platform of the LIS Data Center located in Luxembourg.

Results are presented in Table 2.7. Controlling for over-dispersion does not improve
the fit, so only one table is presented (the one where I controlled for over-dispersion).
Also, for most variables, adding further controls does not change the sign or size of the

non-interacted variables such as education level and current main activity status.

I will only discuss the last model, containing all the explanatory variables and also with
lowest AIC. This model also includes the most interactions between different explanatory
variables. In order to facilitate interpretation of the results, I will show and discuss plots

of incidence rate ratios and marginal effects, as reading Table 2.7 is not very practical.
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TABLE 2.7: Results from the hierarchical model
(1 (2) (3) (4 (5)
(Intercept) -2.77 **x* -2.84 *** -2.85 *** -3.80 *** -3.28 **x*
(0.04) (0.04) (0.05) (0.18) (0.26)
Is immigrant 0.12 *** 0.33 *** 0.33 *** 1.35 *** 1.21 ***
(0.02) (0.04) (0.04) (0.20) (0.20)
Is unemployed -0.02 -0.01 -0.04 -0.04 -0.09 .
(0.03) (0.03) (0.05) (0.05) (0.05)
Is homemaker 0.49 *** 0.54 *** 0.65 *** 0.65 *** 0.62 ***
(0.02) (0.03) (0.04) (0.04) (0.05)
Medium education level -0.02 0.03 0.04 0.05 . -0.31
(0.02) (0.02) (0.02) (0.03) (0.22)
High education level 0.01 0.11 *** 0.12 *** 0.12 *** -0.70 **
(0.02) (0.03) (0.03) (0.03) (0.24)
Is single person -0.82 ***  _(Q.82 *** -0.76 *** -2.04 *** -2.10 ***
(0.02) (0.02) (0.04) (0.20) (0.20)
Is separated/divorced -0.54 ***  _(Q.,54 *** -0.50 *** -0.36 -0.50
(0.03) (0.03) (0.05) (0.28) (0.28)
Household income -1.49 **x* -1.56 *** -1.87 *** -2.01 *** -4.94 **
(0.31) (0.31) (0.48) (0.48) (1.79)
Household income? 2.15 *** 2.13 *** 6.45 *** 6.73 *** 17.4 *
(0.56) (0.56) (1.60) (1.59) (8.74)
Is immigrant x .- -0.03 -0.02 0.01 -0.001
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- household income? (5.55) (6.16) (15.58)
Is homemaker x - -- -2.46 -2.43 1.57
-+ household income? (1.74) (1.84) (2.51)
Medium education levelx - - - 0.90
- -+ household income (1.85)
High education levelx - - - 5.53 **
-+ household income (1.71)
Medium education levelX - - - -7.90
- household income? (8.82)
High education levelx - - - -17.15.
- household income? (8.81)
Is single person X - - - -1.79 * -1.07 -1.18
-+ household income (0.90) (0.98) (0.95)
Is separated/divorced X - - - -0.63 -0.71 0.43
-+ household income (1.37) (2.26) (1.69)
Is single person x - -- -0.63 -1.84 0.27
-+ household income? (1.36) (3.04) (3.18)
Is separated/divorced X --- -15.25 * -15.11 . -21.26
- household income? (7.66) (8.34) (19.10)
Unemployment rate growth 0.93 *** 0.54 *
(0.16) (0.23)
Is immigrant X -0.91 **x* -0.80 ***
- unemployment rate growth (0.17) (0.18)
Is single person - - - 1.13 *** 1.17 ***
- unemployment rate growth (0.17) (0.17)

Is separated x
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The dependent variable is the number of children living in the household at the time of

the survey.

The most important insight of this model is Figure 2.15, which shows the incidence
rates of each of the random intercepts. For most French regions®, this incidence rate is
positive. Only Paris is significantly less than 1. One possible explanation is that Paris
attracts a lot of young people that might stay there for 2 or 3 years for a job. These young
people are usually not in a point in their lives where they have children. In German
regions’ however, the incidence rates are either significantly less than 1, or not significant.
This plot is evidence that, even after controlling for personal characteristics of women,
there are differences in the number of children between French and German women
that are captured by a region specific intercept. This result indicates that differences in
TFR can most likely be explained by differences in the institutional settings of France
and Germany, as well as culture, at least to some extent. In Figure 2.15, I show the
estimated deviation between each region from the global average (Gelman and Hill,
2006).® Another point that one might notice, is that o2 increases from 0.03 to more
than 7000. This is very likely due to numerical and or convergence issues. Despite that,

since the coefficients do not vary much, this numerical imprecision is minor.

SFR1: Ile de France, FR2: Champagne-Ardenne, Picardy, Upper Normandy, Centre, Lower Nor-
mandy, Burgundy, FR3: Nord-Pas-de-Calais, FR4: Lorraine, Alsace, Franche-Comté, FR5: Pays de
la Loire, Brittany, Poitou-Charentes, FR6: Aquitaine, Midi-Pyrénées, Limousin, FR7: Rhone-Alpes,
Auvergne, FR8 Languedoc-Roussillon, Provence-Alpes-Cote d’Azur, Corsica

"DE1: Baden-Wiirttemberg, DE2: Bayern, DE3: Berlin, DE4: Brandenburg, DE5: Bremen, DE6:
Hamburg, DE7: Hessen, DE8: Mecklenburg-Vorpommern, DE9: Niedersachsen, DEA: Nordrhein-
Westfalen, DEB: Rheinland-Pfalz, DEC: Saarland, DED: Sachsen, DEE: Sachsen-Anhalt, DEF:
Schleswig-Holstein, DEG: Thiiringen

8This is the difference between the global average predicted response and the response for a region,
exponentiated. A technical description can be found in Bates et al. (2015a).
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FIGURE 2.15: Regional incidence rate
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In the next sections, I present plots that will show the effect of the different variables
on the number of children, the so-called fixed effects in the hierarchical models jargon. I
will focus on househould income and unemployment rate growth, which were identified

as being two of the major economic drivers of fertility decisions.
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2.3.1 The effect of household income on the number of children

FIGURE 2.16: Marginal effects of household income
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Figure 2.16 shows the marginal effect of household income on the number of children. In
Figure 2.17, I show the marginal effect of income on the number of children, by immigrant
status, and as can be seen, there is not any difference between the two curves. Figure 2.9
suggested that immigrants have more children on average than natives, but the effect of

household income seems to work the same way for these two groups.
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FIGURE 2.17: Marginal effects household income, by immigrant status
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Figure 2.18 shows the effect of household income by current main activity status of
the mother. The confidence intervals for the unemployed category become very wide
as household income increases, which is not surprising. Indeed, there are not a lot of

households where the mother is unemployed and with very large incomes.
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FIGURE 2.18: Marginal effects household income, by current main activity status
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Figure 2.19 shows the marginal effect of household income by marital status. The
Separated/divorced category has very large confidence bands, but when focusing on
only the Single person and the Married categories, we see that the effect of household
income on the number of children is very similar. The difference between the two is that

the curve for married women is shifted higher.
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FIGURE 2.19: Marginal effects of household income, by marital status
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The last split I consider is the one by education status. For the low and medium
education level categories the effect is the same, but is quite different for highly educated

women.
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FIGURE 2.20: Marginal effects of household income, by education level
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Figure 2.21 shows the predicted incidences” of household income on number of children
by region. The confidence bands seem to all overlap, which suggests no major differences
of household income on predicted incidences of number of children between the French

and German regions.

9From sjPlot’s documentation: The predicted values are based on the fized effects intercept, plus each
random intercept and each specific fized term’s estimate. All other fized effects are set to zero (i.e.
ignored,).
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FIGURE 2.21: Predicted incidences of household income on number of children, by
region
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2.3.2 The effect of unemployment growth

Figure 2.22 shows the marginal effect of unemployment growth on the number of children
is positive, and practically linear. Figure 2.23 splits the effect by immigrant status. The
effect is positive for both groups, but the curve is steeper for non immigrants. One
possible explanation is that immigrants already have more children (as suggested by the
positive and significant coefficient of Table 2.7) so the increase caused by unemployment

rate growth is less important.
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FIGURE 2.22: Marginal effects unemployment rate growth
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FIGURE 2.23: Marginal effects unemployment rate growth, by immigrant status
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Figure 2.24 shows the effect by current main activity status. For all three categories,
the effect is practically linear, and is the same for mainly employed and unemployed

women.



Chapter 2. Fertility rate differences in French and German regions 36

FIGURE 2.24: Marginal effects unemployment rate growth, by current main activity
status
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Splitting the effect by marital status shows three different curves, but all increasing.
However for the separated/divorced category, the effect is not as pronounced as for

the other two groups.
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FIGURE 2.25: Marginal effects of unemployment rate growth, by marital status
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As for education level, the curves are all super-imposed and the curves are quite steep.
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FIGURE 2.26: Marginal effects of unemployment rate growth, by education level
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In the literature review I presented papers that argued that economic downturn corre-

lated with lower fertility rates, which is not a result that I find here.

Figure 2.27 shows the predicted incidence of unemployment rate growth on number of
children. Even though it is not easy to clearly see which region is above which, it is
clear that the French regions are above the German ones. Figures 2.21 and 2.27 are
not easy to decipher, but are included here because they show that the effect of these
variables is roughly the same between all the French and German regions. This points
to the national policies and perhaps also culture as the potential sources of differences

in fertility.
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FIGURE 2.27: Predicted incidences of unemployment growth on number of children,
by region
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2.3.3 Other results

The coefficient of the immigrant status dummy is positive, indicating a positive re-
lationship between immigrant status and number of children. Interacting immigrant
status with current main activity status yields a negative effect when the immigrant is a
homemaker. Interacting with education status also yields a negative coefficient; higher
educated immigrants have fewer children than nationals. Unemployment rate growth

further reduces the number of children for immigrant families than for nationals.
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FIGURE 2.28: Incremental effect of current main activity status

-
P
'

Number of children

1

' ! i
Homemaker / Care for children Mainly employed Unemployment
Current main activity status

0.8~

As hinted by Figure 2.2, current main activity status correlates with TFR in an expected
manner; homemakers and women that care for children have more children than women
that are mainly employed. Current main activity status is endogenous and from the

present model it is not possible to derive any causal effects.

Interactions are not statistically significant, apart when interacting homemaker status
with household income. For given household income, women that are homemakers have
less children than employed women. This result can seem surprising. A possible explana-
tion could be that stay-at-home mothers prefer investing in quality instead of quantity of
children. Figure 2.28 shows the incremental effect of the different categories on number
of children.

A high education level (corresponding to tertiary education) correlates with a lower
number of children. Interacting education level with immigrant status further decreases

number of children. Interacting with household income yields a positive effect for highly
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educated women and interacting with the growth of unemployment too (but as shown

by Figure 2.26, the effect is the same across education levels).

FIGURE 2.29: Incremental effect of marital status
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Unsurprisingly, married women have more children than non-married women. Of course
none of these results are causal, but serve to identify which variable seem to matter

more than others as well as the sign of the correlation.
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FIGURE 2.30: Incremental effect of education level
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The goal however of this regression was not to determine the impact of the variables
measured at the individual level. The regression discussed sheds light on associations
between the number of children and these variables, but one should not draw any causal
conclusions from the results. However, these regressions help determine differences be-
tween childbearing decisions between regions. This is the case, as can be seen from
Figure 2.15.
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2.4 Discussion and conclusion

LIS data has historically been used to study poverty and inequality across countries.
However, because the data is harmonized, it can also be used for comparative studies
such as this one. This study focused on regional differences in TFR, after controlling
for individual fixed-effects. A random effect, in the form of a varying regional intercept,
was added. The results showed that for most French regions, the random intercept was
positive, or, in the case of the Parisian region, negative. For the FR6 NUTS 1 region
(comprised of Aquitaine, Midi-Pyrénées and Limousin), this effect was not significant.
For Germany however, the random intercepts were either negative, or not significant. It
would thus seem that there is what could be called a baseline TFR that is higher for
France than for Germany, and that this baseline TFR is determined by the institutional
setting of the country, culture, or both. However, the study by Kliisener et al. (2013)
indicates that it is the institutional setting rather than culture that plays a role, at
least for Western German regions. Could this also be the case for French regions? It
would be of interest to try to include institutional variables as well as variables proxying
for culture measured at the country level to try to shed more light into this question.
Adding more countries to this analysis would also be of interest, but collecting data,

especially on the institutional settings of each country would require large efforts.

In the present study, unemployment growth between the years 2008 and 2009 was found
to correlate positively with number of children. This is a result that is in contradiction
with some of the papers discussed in the literature review, where it was found that
economic downturn correlates with lower fertility. However, one has to keep in mind
that the dependent variable here is not fertility per se, but number of own children living
in the household. This could then mean that what happened is that younger people,
who were hit hard by the Great Recession, decided to come back to their parents home,
while waiting for better employment prospects. This is indeed a shortcoming of the
present study; the dependent variable is not fertility as such, but rather a proxy for
fertility. However, data sources with fertility, socio-demographic variables and that are
internationally comparable are not abundant. This is why I settled for the LIS data.
Also, since this is cross-sectional data, the marginal effects are not showing changes,
but differences. It might also be the case that regions with high unemployment are also
those with larger families, thus appearing as if an increase unemployment also increases

fertility. Panel data would be needed to settle this question, but as mentioned before,
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such data sources are not abundant, and I am not aware of any source that would be

internationally comparable.
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Chapter 3

The birth of a child and its impact on wages and
worked hours by education level of the mothers and

fathers: evidence from France!

3.1 Introduction

Major industrialised countries are confronted to low fertility. France seems to be an
exception to this rule however. In France, fertility rates are high relative to other
industrialised countries such as Germany, but still below the replacement rate of 2.1.
This low fertility rate in industrialised countries may be linked to the emancipation of
women. Gayle and Miller (2006) explain that in the USA, a typical woman had four
children at the beginning of the 20th century, but that number had decreased to 1.9 at
the end of the last century. This decrease in childbearing has also been accompanied
by an increase in female labour supply. According to Gayle and Miller (2006), “the
participation of all wives increased by 36% over the last 25 years, the rates of mothers
with children under the age of three increased by 83%, and by 91% for women with

children one year old or younger” (p. 2).

Women can now have dynamic careers just like men, but evidence shows that it is
still mostly mothers who decrease their labour supply to take care of their children.
According to the survey Families and employers conducted by the INSEE and the INED
and exploited by Pailhé and Solaz (2007), after having their first child, 22% of women

perform a professional transition linked to a birth against only 5% for men.? These

"This chapter is derived from an article co-authored with Vincent Vergnat.
2The INSEE is the national institute of statistics and economic studies, the INED is the national
institute for demographic studies
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transitions can slow down women’s careers and the literature on female labour supply
and fertility decisions gives a clear picture of this phenomenon. As an example for
Australia, Baxter et al. (2008) show that women increase their housework hours greatly
after giving birth, which is not the case for men, and men actually increase their labour

supply for higher order births.

The reduction of labour supply has an impact on the careers of women which can poten-
tially create a wage gap between mothers and women without children: the family wage
gap. During the last two decades, increasing attention has been given to the family wage
gap and the literature has been concerned with explaining this family wage gap. For
example, Waldfogel (1997) is one of the first contributions to this literature. The author
shows, using American data, that labour market experience is not the only explanation
for the family wage gap. The author tests two other possible explanations: unobserved
heterogeneity and part-time employment. Unobserved heterogeneity does not seem be
an important factor to explain the family wage gap, unlike part-time employment. Even
after controlling for these factors, an important part of family wage gap remains un-
explained. The family wage gap can also be observed in other industrialised countries;
Gangl and Ziefle (2009) estimate wage equations for the UK, Germany and the United
States of America and show that motherhood is associated with wage penalties ranging
from 9% to 18%. German women are especially penalized, because they tend to take
long childcare breaks, which is not the case for British and American women; this wage
penalty is estimated to be around 16% to 18% in hourly wages for German women, 13%
for British women and 9% for American women. Gangl and Ziefle (2009) also show
that women with children invested less in education than comparable childless women
and that women tend to favour child-friendly occupations. Davies and Pierre (2005) fo-
cused on the family gap in European countries. To compare the impact of motherhood
on earnings in Kurope, the authors used the ECHP to estimate wage equations for 11
countries.® The authors show that the size in wage penalties in pay is different across
countries and depend also on the number of children and the timing of the first birth.
They find significant penalties on the wage in many European countries like Germany,
the United Kingdom or Denmark. For France, they find a wage penalty of 10% after

controlling for selection, but only for mothers with more than 3 children.

This negative impact on a woman’s career is more important for educated women, who
have invested more in human capital and therefore had a more lucrative career in front

of them. For example, Adda et al. (2017) show that in Germany, women with abstract

SECHP: European Community Household Panel Survey
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occupations have a much higher skill atrophy rate than women with less abstract oc-
cupations (at most 6.9% for women in abstract occupations versus 0.6% for women in
routine occupations). These abstract occupations are in general demanded for jobs that
require higher education. These highly educated women have also, on average, less chil-
dren. Adda et al. (2017) also estimate the amenity values of different occupations and
show that abstract occupations have a very low amenity value when children are present.
They show that if abstract occupations had the same amenity value that routine occu-
pations, the part of women that would choose to work in abstract occupations would
increase by 5%. Francesconi (2002) studies the fertility and labour supply decisions of
young married women. In his simulations, he shows that “increased schooling decreases
the expected number of children substantially” (p. 367) and that lower wages increase
fertility. These findings seem also to indicate that it is mostly highly educated women
that have low fertility and that having a child is more costly for them than for lower

educated women.

The family wage gap could also be applicable for men. This issue was studied, among
others, by Lundberg and Rose (2000). The authors study the impact of a birth on the
wage and worked hours of married men and women in the United States. They show
that the negative family wage gap for women depends on the duration of maternity leave
and that a birth has a positive impact on the hourly wage of men. Other papers confirm
this last result (Lundberg and Rose (2002), Glauber (2008), Hodges and Budig (2010)).
Killewald (2013) estimates wage equations using the NLSY* 1979 and finds that the
wage premium for fathers depends on the family context, namely that biological fathers
living with the mother of their children gain around 4% in hourly wages, but unmarried
fathers, or stepfathers, do not. However, this 4% wage premium decreases to 1.3% for
married, residential fathers who are married to women working full-time. In couples
where both the husband and the wife are working full time, specialization cannot occur.
Thus, the author argues, these fathers have also household responsibilities which makes

it difficult for them to commit more to their careers and thus increase their wages.

Davies and Pierre (2005), discussed above, Meurs et al. (2010), Duguet et al. (2015)
and Wilner (2016) are studies that focused on France, which is also the focus of the
present paper. Meurs et al. (2010) use the French ”Families and Employers” survey to
study the impact of children and duration of maternity leave on the gender wage gap.
Their results show that having a child creates no direct pay penalties for women and a

bonus for men. Moreover, having a child has an indirect negative impact on the hourly

4National Longitudinal Survey of Youth
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wage of women through the reduction of labour supply (part-time job or time out of
labour force to take care of children). Duguet et al. (2015) use difference-in-differences
to estimate the family wage gap of women and men working in both the private sector
and the public sector. Duguet et al. (2015) find that for women in the public sector, the
impact on the wage is a loss from about 3.5% to 6.5%, while it is 9.1% for women in the
private sector. Three years later, women still earn less, from about 0.9% to 2.4%, which
is lower than their initial wage. Worked hours also decrease. Duguet et al. (2015) also
show that for men, having a child is associated with an increase in wages but a decrease
in hours worked. Wilner (2016) uses French administrative data and wage equations
to test whether the self-selection of women that expect to have children into low wage
firms could explain the family wage gap. After controlling for this selection as well as
for unobserved heterogeneity and human capital, the author finds that mothers had a
penalty in hourly wage of approximately -2.2% per child and fathers do not enjoy any

loss or premium.

France has always had very generous social policies, which might be one explanation of
the higher fertility rate than its neighbouring countries. Already in 1985, the Allocation
Parentale d’Education (APE) allowed parents of 3 or more children to receive a lump sum
if they reduced their labour supply to take care of their children: either by completely
stopping working, or by working less hours. However, one condition required that the
youngest child was under 3 years old. In 1994, the APE had been extended to parents
of two children. The impact of this reform has been studied by Lequien (2012). In
2004, the APE was replaced by the Complément de libre choix d’activité (CLCA). The
CLCA is also a lump sum, which depends on family resources, given to parents that
completely stop, or reduce their labour supply to take care of a child, that must be
younger than 3 years old. For their first child, parents received the CLCA during 6
months, and from their second child, they got the CLCA until the third birthday of the
last child. It is mostly women who claim this allowance as shown by Boyer and Nicolas
(2012). Boyer and Nicolas (2012) and Joseph et al. (2013) show that the proportion of
working women reducing their labour supply after the first birth has increased and the
impact of the reform depends on the education level of the mother. To incite fathers to
stay at home and increase the labour supply of women, the CLCA was replaced in 2015
with the Prestation partagée d’éducation de l’enfant (PreParE). The PreParE works in
a different fashion than the CLCA: parents both get a lump sum for 6 months until the
first birthday of their child. But one parent alone cannot stay 1 year at home and claim

the benefits of his/her partner (or reduce his/her labour supply to part-time work for
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1 year, except for lone parents). This incites both parents to either stay at home with

their newborn child, or to both reduce their labour supply.

This paper contributes to this literature by studying the impact of a child’s birth on
women’s and men’s hourly wages and supplied hours in France, using difference-in-
differences estimations. We focus on the role of education level and maternity (parter-
nity) leave duration on family wage gap. Our results indicate that having a child reduces
the labour market participation of educated and non-educated women but not of men.
The birth of the first child also has a negative impact on the hourly wages of highly
educated women who take a long maternity leave. As Wilner (2016), we do not find any

premium in hourly wages for men.

This paper is structured as follows: Section 3.2 presents the data set used, as well as
the econometric methodology. Some descriptive statistics are presented in Section 3.3.
Section 3.4 explains how groups were built. Section 3.5 discusses the results and Section

4.6 concludes the paper.

3.2 Data and econometric methodology

3.2.1 The DADS-EDP panel

The data set used in this paper is called the "DADS-EDP” which is a panel provided
by the INSEE. This "DADS-EDP” data set is actually composed of two other sources:
the DADS panel merged to the EDP. ® The DADS is an administrative data set with
information on wages, the type of employment contract, employment sector, the size of
the firm the person is working in, the starting and closing dates of the period of paid
work, the number of paid hours, etc... Each year, firms have to make a declaration for
each of their employees. Every working person in France is covered by these declarations,
except for employees of government bodies, self-employed people and employees of French

firms established abroad.

Civil servants working in public institutions of an industrial and commercial nature are
included in the DADS (since 1991 and 1992) as well as publicly-employed hospital staff
(since 1984), civil servants of territorial communities (since 1988), unemployment bene-

fits recipients (since 2002) and agricultural workers (since 2003). There exists different

SDADS stands for Déclaration Annuelle des Données Sociales, or Annual Declaration of Social data.
EDP stands for Echantillon Démographique Permanent, or Permanant Demographic sample.
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versions of the DADS, for instance a version that includes every civil servant. We have
access to the panel version of the DADS (from 1976 to 2010), which is a 1/25th sample
of the DADS until 2001 (we have employees born in October in an even year). Since

2002, the sample size was doubled.

The EDP is a panel with information on marital status, fertility, degrees obtained and
the place of residence.® From 1967, to 2004, people born from the 1st to the 4th of
October are in the EDP. Since 2004, the data set was enriched with individuals born
from the 2th to the 5th of January as well as those born between the 1st and 4th of
April and July.” The data are gathered from civil registries each year, and also from
the census, whenever needed to complete the information from the civil registries. For
example, for people born between 1989 to 1997, the information on their children comes
exclusively from the census. For most people born between 1982 and 1989, this is also
mostly the case. Before 2004, only people living in continental France were in the EDP.

Since 2004, people living in the French overseas territories are also included.

The merged DADS-EDP panel to which we have access through the CASD® is composed
of individuals born on EDP days that are also in the DADS panel. Therefore, the data
set does not include civil servants of national public services, men or women who have
never worked and self-employed people. French nationals born abroad are not included

in the data.

3.2.2 Data preparation

Before using the data for analysis, a lot of data preparation and cleaning was done. The
raw data is in spell format, not very well suited for analysis. We describe briefly how we
transformed the data into a panel. The same operations were applied for both women

and men, so this subsection only describtes the steps for women.

First of all, we had to order the births of the children. In the description of the data it

was written that for each child the variable aeni gave the birth year of the i
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the year of birth of the oldest child was aen2 for a woman who had two children, but
for a woman who had 3 children it was then aen3. Something as simple as computing
the mean age of childbearing by cohort for the first child was thus impossible to do
with a single line of code. The first step was thus to order the births so that the first
child, and the oldest, was in aenl, the second child to be born to a woman in variable
aen2 and so on. The second step was to remove obvious errors; for example, we had
some women that were born after their children. We completely removed such lines. We
filled up incomplete data if possible: for example if starting date of contract and
the duration of payment were both available, but not the ending date of contact,
it was easy to deduct the ending date of contract. We then created two variables
that gave the age in years of the individuals (current year minus year of birth) and
the number of children someone had at a given year. Until then we only had the total

number of children someone ever had.

One of the first important steps was to create a variable that counted the number of days
a person stayed out of the labour force due to having a child. The starting and ending
days of work contracts are reported, so it was possible for us to compute this variable.
For women for whom no date of exit or entry into a firm is indicated around birth, we
have deducted the length of maternity leave by the reduction in hours worked or wages
in comparison to hours worked and hourly wage of the year preceding the birth. ¢ The
variable ”duration of maternity leave” is useful to compare the impact of the birth of
a child for women that had short maternity leaves (less than 6 months after the birth)
to mothers who took longer maternity leaves. We refer here to maternity leave as the
period of exit from the labour market following the birth of a child. This maternity
leave therefore includes, within the framework of this article, statutory maternity and

parental leave.

We removed the parallel spells by defining the main employment for each woman and
for each year. If a woman has had more than one job in a given year, we only kept the
one where she worked the most days. If there were two jobs (or more) where she had
worked an equal number of days in, we kept the job with the highest wage. For each job,
we also had the worked hours, the number of days worked as well as wages. We summed
up all these variables and finally removed every other spell. After these operations, a
line in our data set gives, for a given year, a woman’s total number of days worked, the

total of the earned wages and only her main job.

90On request, authors can provide more details on how this variable is calculated.
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We also created a variable giving the attained education level in five categories: no
information on education, less than high school education, completed high school (or
similar degree), 2-3 years of higher education (university or similar institution) and 4-8

years of higher education.'’

Finally we created hourly wages by dividing the annual wage by the number of hours

worked in the year.

3.2.3 Econometric methodology

In order to identify the impact of the birth of a child on hourly wages and the number of
hours worked, we use a standard DiD approach, as in Duguet et al. (2015). The following

description is fairly standard and can be skipped for readers familiar with DiD.

Card and Krueger (1994) use the DiD method to study the impact of a raise of the
minimum wage in New Jersey that occurred on the 1st of April 1992. DiD works
by considering two groups, a control group and a treatement group. In experiments,
creating such groups is relatively easy: it suffices to assign the treatment (for example,
taking a certain medication) randomly. The people that were randomly selected to get

the treatment thus become the treated group.

One famous example of randomly assigned treatments in economics are the Vietnam
lotteries. Angrist (1990) studies the impact of these lotteries on the wages of men and
shows that “[...] as much as ten years after their discharge from service, white veterans
who served at the close of the Vietnam era earned substantially less than nonveterans” (p.

330). But in most cases, however, treatment is rarely assigned randomly in economics.

In cases were random treatment is not possible, quasi-experimental methods such as DiD
have proved to provide consistent estimates of the parameters of interest. The problem
econometricians face is that they do not observe what would have been the outcome
variable (for example, hourly wages) for the control group if it were treated, because it
might be that people self-selected into the treatment group. Let us illustrate how DiD
works. Let y
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wrong or unreported. As our study focuses on births of children in 2002-2003, we will

present descriptive statistics only for the most recent cohorts.

TABLE 3.1: Age at which women and men are first observed

Date of birth

1964 - 1973 1974 - 1983 1984 - 1993

Women Men Women Men Women Men
Mean 24.64 24.16 21.19 20.99 18.55 18.12
Standard deviation 6.67 6.72 3.15 3.29 1.47 1.61
1st quartile 19 19 19 19 18 17
Median 31 31 23 23 19 19
3rd quartile 21 21 20 20 19 18
Observations 475092 551005 348546 393392 133769 149177

TABLE 3.2: Age at which women and men are last observed

Date of birth

1964 - 1973 1974 - 1983 1984 - 1993

Women Men Women Men Women Men
Mean 41.06 41.00 31.27 31.42 23.27 23.14
Standard deviation 3.94 3.93 3.26 3.22 2.24 2.33
1st quartile 39 38 29 29 22 22
Median 44 44 34 34 25 25
3rd quartile 42 42 31 32 24 24
Observations 475092 551005 348546 393392 133769 149177

Table 3.1 and 3.2 give the mean age of the first and last observation, for women and
men. People in the data set are first observed when they start working and are last
observed whenever they leave the country, go into retirement, or die. The cohorts with
the most people are 1964-1973 and the 1974-1983 cohorts.
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FI1GURE 3.2: Fertility rate in France
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