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Abstract

There exists a trade-off between benefits and costs of complying to a cultural norm. I

give empirical support to this hypothesis comparing birth timing decisions of second generation

migrant women to France across birth parities. Indeed the timing of a first birth entails much

larger consequences for a woman and her child’s outcomes than that of subsequent parities, as

it influences human capital accumulation early on. I find that a one standard deviation increase

in the fertility norm increases by 9 to 35% the hazard rate to go from 2 to 3 children and by 0.1

the total number of births, but leaves the hazard rate to go from 0 to 1 child and age at first

birth unchanged. I show that the cultural effect goes partly, though not exclusively, through

religion. I finally document that women more assimilated in the host country are less sensitive

to the cultural norm.
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Thomas Baudin, Sylvain Chabé-Ferret, David de la Croix, Hippolyte d’Albis, Pascaline Dupas, Paula Gobbi, Hélène

Latzer, Fabio Mariani, Nico Voigtländer, Uwe Sunde as well as participants to seminars or conferences at U Pompeu

Fabra, U Louvain, U of Iowa and Toulouse School of Economics.

1



1 Introduction

It has long been accepted in many fields such as sociology or psychology that culture influences

human behavior. Nevertheless, in economics, only some recent studies have used data on mi-

grants to establish the existence of cultural norms of behavior1. More specifically, the fact that

migrants tend to reproduce the typical behavior in their country of origin has been taken as ev-

idence of transmission of beliefs or preferences, referred to as cultural persistence or inertia. In

turn, signs of cultural adaptation have also been documented: the behavior of second generation

migrants is generally found to lie somewhere in between that of the first generation and that

of the natives2. Much less attention has been given to the determinants of persistence versus

adaptation. Why do people actually follow cultural norms? When do they rather adapt to the

context?

Outside of the economics literature, cultural influence has often been taken as a proof that

agents should not be assumed to act ”rationally”. This paper shows that people actually choose

to comply to a cultural norm according to its associated costs and benefits. I aim at testing

this hypothesis looking at birth timing choices of second generation migrant women to France.

Fertility is an ideal setting to perform such a test. First, a recent literature has documented the

effect of cultural norms on completed fertility3, so there exists a cultural dimension in fertility

choices that needs to be reflected somehow in birth timing. Indeed, in order to achieve a higher

fertility target, one may choose to start fertility at a lower age, decrease birth spacing or complete

fertility later in life. Second, completed fertility is actually the result of a series of sequential

decisions of the same nature (having a child now or later). All these decisions may equally be

subject to the influence of culture in the sense that there could be a norm about when to have a

first, a second or a third child. Finally, these decisions widely differ in terms of what I will call

”deviating cost”. By that, I mean that changing one’s decision by a given margin does not entail

the same welfare implications: having a first child at age 18 rather than 20 has much larger

consequences of subsequent outcomes for the mother and the child than having a third child at

age 32 instead of 30. Indeed, the pace at which women have their children has proved to be

of primary importance for education, employment, wages and earnings of mothers, which could

then have repercussions on the cognitive skills and human capital accumulation of their children4.

1Alesina & Giuliano (2010); Alesina et al. (2013); Fernandez & Fogli (2006, 2009); Boustan & Collins (2013);

Grosjean (2014) for instance look at a number of decisions, ranging from labor force participation to fertility, gender

roles, violence or even geographical mobility. See Guiso et al. (2006) for a field-opening contribution.
2See Blau et al. (2013); Algan et al. (2010) for instance.
3See Fernandez & Fogli (2006, 2009); Blau et al. (2013); Stichnoth & Yeter (2013).
4For instance, using biological fertility shocks as instruments, Miller (2011) shows on US data that delaying birth
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But more importantly, the age at entry into motherhood is crucial. Indeed, early childbearing

may interrupt a woman’s studies or career at an age when human capital is acquired more easily

and will yield returns on a longer time-horizon. Additionally starting late can be a commitment

to having few children (given the biological constraints), which may open better professional

opportunities. In turn, the timing of subsequent births bears less drastic consequences. There

exists evidence that having an extra child only barely impacts the labor force participation of

parents or the human capital accumulation of children5. The specific question that I raise in

this article is therefore whether cultural norms of fertility matter as much for age at first birth,

which is a high ”deviating cost” decision as for the timing of the third or completed fertility, for

which it is less costly to deviate.

To answer this question, I use a unique dataset on second generation migrants to France. The

identification strategy is based on the so-called epidemiological approach, also used in Fernandez

& Fogli (2006, 2009); Blau et al. (2013); Stichnoth & Yeter (2013). I assign to each migrant

the total fertility rate6 (TFR) and the mean age at first birth (MA1B) in the country of origin

of their parents before migration to proxy for culture7. I use a Cox model to estimate the

effect of fertility norms on the parity-specific hazard rate of having children. If characteristics

that influence fertility decisions were randomly distributed across countries of origin, then the

measure of the fertility norm would be uncorrelated to the error term and the estimator would be

unbiased. Of course the distribution of labor market abilities among migrants could be country

specific and correlated to fertility decisions in the country of origin. Indeed, women coming

from countries where female wages are low may hold a lower ability because their parents did

by one year, while holding completed fertility constant, leads to a 9% increase in earnings, 3% in wages and 6% in

hours worked of mothers. Herr (2007) finds a 5% wage premium for a one year delay, also on US data, while Kind

& Kleibrink (2012) use a similar methodology on German data and find a 7% wage premium. Additionally, Miller

(2009) finds that delayed first births lead to a significant increase in test scores of children. These test scores are key

determinants of subsequent educational attainment and earnings, highlighting the importance of the issue of birth

timing.
5Angrist & Evans (1998) show that a third child does reduce the labor supply of mothers, but the effect is actually

small and even close to inexistent for educated mothers or mothers married to a high-wage husband. Additionally

Black et al. (2005); Angrist et al. (2010) find that a large sibship size does not causally induce a lower educational

attainment or lower earnings of children.
6The total fertility rate is the hypothetical number of children a woman would have in her lifetime if she were to

experience the age-specific birth rates of a given year.
7I use both measures to capture the complementary characteristics of a high fertility country: low MA1B and high

TFR. Evidence of the strong inverse relationship between age at first birth and fertility can be found in Morgan &

Rindfuss (1999); Gyimah (2003).
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not invest much in them. Not controlling for abilities would therefore lead to impute to a

cultural effect what is due to low returns to abilities, so that estimates might be biased upward.

To overcome this problem, I include educational attainment of women and their parents as a

proxy for ability in the spirit of Fernandez & Fogli (2006, 2009). Nevertheless, educational

attainment may be endogenous to the “treatment” as women who come from a high fertility

country may systematically be less educated because they are expected to raise large families

rather than achieve a successful professional career. In this case, the coefficient on the fertility

norm would be biased downward, as noticed by Blau et al. (2013). The same issue arises with

further determinants like educational attainment and migration status of partners. There may

exist country-of-origin specific patterns for these variables correlated to the fertility norm for

reasons that are cultural or not. For instance, women from high fertility countries may choose

more often a migrant partner either because they prefer someone with matching preferences

regarding fertility, or because high fertility countries are also more conservative and it is less

socially accepted to enter a partnership with someone from a different origin. I therefore adopt

an agnostic view and perform the two exercises: with and without controlling, and thus obtain

a lower and an upper bound of the cultural effect.

I find that the timing of the first and second births does not significantly vary with the TFR

nor the MA1B in the country of origin, whatever the specification (upper or lower bound of the

cultural effect). The probability to have three children or more, instead, as well as completed

fertility, is significantly higher for women from a high fertility country. To be more specific, I

obtain that a woman coming from a country with a TFR in 1960 higher by 2.2 (which is the

standard deviation in the sample and represents thus a “typical change” in this variable) is 9 to

35% more likely to have three children or more conditional on having already two. Still, these

two women do have their first two children roughly at the same age.

In addition to this main result, I obtain that the effect of fertility norms on the probability

to have three or more children fades away (i) when I include controls for religion and (ii) for

migrant women more assimilated in the host country8. This result suggests that the cultural

effect goes partly, though not exclusively, through religion. Finally, I find that, controlling for

fertility norms, migrant women of Muslim and Christian confession are significantly more likely

to have three or more children than atheists. Strikingly enough, but consistent with the result on

fertility norms, religion does not affect the age at first and second birth. This finding comforts

the hypothesis according to which cultural factors, among which religious affiliation, do not

operate when decisions incur large costs.

8By more assimilated, I intend women with a more ancient migration history in France, women whose father or

mother is French or women who chose a French partner.
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Literature review

Articles that point at the existence of a trade-off between costs and benefits of following or

transmitting cultural norms are to my knowledge only theoretical. In their seminal contribution,

Bisin & Verdier (2001) present a model where parental decisions to transmit their culture depend

on perceived future benefits for children. In Doepke & Zilibotti (2008), parents even decide to

transmit the cultural trait that maximizes their children’s fitness to the economic environment.

In the framework of the present study, it could well be that parents exert less effort to enforce

a cultural norm when they know it will be costly for their children. Alternatively, the trade-off

may be evaluated by children themselves. I will not be able to disentangle these mechanisms

this work.

On the empirical side, this article is related to the literature that studies the effect of cultural

norms on human behavior. While Guiso et al. (2006) make a remarkable review of this literature,

I will focus on papers more directly related to mine. Hinde (2003) for instance observes that,

while economic pressure may have led the middle-class in England to lower fertility in the late

nineteenth century due to economic pressure, this low fertility behavior may have spread to

groups closely associated, like those employed in domestic services. The importance of fertility

norms has furthermore been tested in several works: for instance, Munshi & Myaux (2006)

show evidence that reproductive social norms can explain the inertia of fertility behavior and

contraceptive use in rural Bangladesh. Another example can be found in Chong & La-Ferrara

(2009) who document that telenovelas, Brazilian soap operas, have conveyed a low fertility norm,

specially among women who were the same age as the main characters. More closely linked to the

current article are papers discussing the transmission across generations of such norms. Alesina

& Giuliano (2010) show in particular that the strength of family ties in the country of origin

of second generation migrants has a robust impact on various aspects of their behavior such

as fertility, youth and female labor force participation, youth geographical mobility and home

production. This result suggests that the strength of family ties is actually a cultural trait

transmitted from parents to children.

Even more related to the present work, Fernandez & Fogli (2009) show that past female labor

force participation and fertility rates in the country of origin significantly and positively affect

current outcomes of second generation migrant women to the US. In Fernandez & Fogli (2006),

cultural norms are shown to be robust to the inclusion of variables capturing personal experience

such as the number of siblings a woman has. One caveat of these “epidemiological approaches”

is that the cultural norm may actually capture other country of origin characteristics (such as

distance from destination country e.g.). Stichnoth & Yeter (2013) improve on these contributions

by relying on within country of origin variations of the fertility norm to identify its effect. In this
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recent work, the authors exploit the variation in time of migration to assign a different fertility

norm to women from the same country. They are thus able to control for country of origin fixed

effects and still find a significant impact of norms on completed fertility of migrant women to

Germany. They also find various degrees of intensity of the norm, the strongest being for first

generation migrants who arrived being between 15 and 25 years old, while the weakest is for

first generation migrants who arrived as children and second generation migrants. Blau et al.

(2013) use a slightly different methodology as they use the past fertility rate of first generation

migrants to the US to proxy the norm of the second generation migrants from that country.

They find strong support for the transmission of fertility norms (among others), but also for a

large assimilation effect from the first to the second generation.

Another strand of literature I contribute to is that on fertility and religion. Indeed, countries

of ancestry need not be culturally homogenous and it may be the case that religious affiliation

plays an even greater role, at least as long as this religion may influence fertility choices. Religion

may play a role for instance promoting sexual intercourse as a reproduction device only, thus

forbidding the use of contraception and abortion, but also discouraging women’s work outside

the household etc. Lehrer (2004) reviews these mechanisms, among which she underlines the

important impact of pro-natalist ideology of religions such as catholicism that raises the perceived

benefit of having an additional child. Numerous papers like Adsera (2006a,b, 2007) show that,

in a secular society, religion predicts both a higher fertility norm and actual fertility. Baudin

(2008), in turn, finds on French data that being a catholic is not a robust predictor, while being

a practicing catholic is.

2 Theoretical Framework

Guiso et al. (2006) define culture as those customary beliefs or values that ethnic, religious

and social groups transmit fairly unchanged from generation to generation. The underlying

economic framework is that these beliefs or values distort the individual decision process towards

the behavior promoted by one’s group. Moreover, the intergenerational transmission of culture

introduces some inertia, in the sense that beliefs and values are not easily adjusted. Arguably,

this inertia can play a welfare improving role, as it may solve collective action problems, decrease

transaction costs or help to select a socially optimal equilibrium9. Nevertheless, it may also prove

9Platteau (2000) sees moral norms as ”cultural beliefs that have the effect of truncating the player’s strategy

space or of modifying their preferences or payoffs [...] to make the ’good’ equilibrium more likely.” Taboos on incest

or suicide may be interpreted as cultural norms that help select a socially desirable outcome, as suggested in the

introduction of the book by Dixit & Pindyck (1994).
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to be detrimental10, specially in a changing environment such as that faced by migrants. Indeed,

cultural norms potentially prevent migrants from adapting to the context of the host country by

promoting behaviors that are more adapted to the country of origin.

The question raised in this paper is whether cultural persistence occurs for all types of

decisions indistinctly. More specifically, I find that if a norm prescribes a behavior that entails

a large enough welfare loss in the new context, then people choose not to comply with it11.

The novelty of the present paper is to give empirical support to the existence of a trade-off

between benefits and costs of following a cultural norm. It represents a crucial result because

(i) it reconciles cultural influence and rational decision process; (ii) it sheds some light on the

cultural persistence versus adaptation puzzle.

To illustrate my point, let me take the example of a norm about female labor force participa-

tion (FLFP). Migrants from countries where FLFP is low may rationally decide that the women

in their household should not work because the social stigma against female work is severe.

However, in a host country where the gender wage gap is low, the utility cost of having women

not working would be very high. Now whether migrants will choose to comply depends on the

comparison between the benefits of complying (feeling of social inclusion, access to a solidarity

network, avoidance of social stigma) and its costs, which can be measured by the utility loss

incurred by deviating from the optimal solution absent the norm. Assume for simplicity that the

influence of the norm is completely separable from the rest of the utility maximization problem.

I can draw as in Figure 1 the indirect utility ”absent the norm” of a household depending on a

choice variable x, say for instance the number of hours women work. Then I define the effect of

the cultural norm as a utility surplus if I choose a x in the vicinity of the cultural norm Xn and

a utility penalty that increases as I get further from it. What the household actually maximizes

is the sum of these two, represented by the solid line. Comparing the two panels, it appears that

10 See Elster (1989) for an extensive discussion on the efficiency of norms. It is hardly debatable that norms against

high achievers, such as the stigma associated to ”Acting White” described in Austen-Smith & Fryer (2005) or the

prestige of the ”Corner Boys” compared to ”College Boys”, cited in Akerlof & Kranton (2000), enforce a socially

inefficient equilibrium. Similarly sacrifice payments such as imposed by clubs in order to have access to the club

good may be interpreted as costly cultural prescriptions. Berman (2000) shows how extended yeshiva attendance and

extreme fertility behaviors can be interpreted as such in the context of the Ultra-Orthodox communities in Israel.
11This result may seem at odds with the evidence of persistent cultural norms that enforce inefficient equilibria

such as the norms against high achievers already mentioned in footnote 10. Actually it could perfectly be that these

contexts are marked by very high benefits to cultural compliance compared to the environment faced by migrants,

which will be the focus of this article. Indeed, migrants are most probably further away from norm setters and

enforcers, but also in contact with a more culturally diverse population.
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for a given cultural effect, it is more likely that people choose Xn and thus follow the norm when

the indirect utility absent the norm does not vary much around its maximum (upper panel). In

turn, when it is very costly to deviate (lower panel), then we expect people to choose X ′0 and

the cultural effect to have little impact.

3 Data

I use the TeO survey12 that interviewed 21800 persons in total aged 18 to 60 residing in metropoli-

tan France in late 2008. The sample gathers 16500 immigrants (8200 first generation, 8300 second

generation), 700 people from the French overseas territories and 700 whose parents were born

there as well as a control group of 3900 French persons from metropolitan France. They were

asked a wide range of questions that provide a lot of information on their characteristics (age,

educational attainment, marital status, number of siblings, place of residence, religion), char-

acteristics of their partner and parents as well as on their origin (country of origin, years in

France). This data is specially interesting in two respects: it is among the very few surveys in

France that report the country of origin of second generation migrants as well as religion, which

are considered as sensitive data by the French authorities; it is moreover very rich in terms of

information on parents and partners.

I construct a sample of women born in France from at least one non-French parent. I choose

to control for education in various specifications to estimate the effect of fertility norms at a given

education level. In order to do so, I put a lower bound at age 25 as it seems a reasonable age to

have completed education. The rationale for excluding first generation migrants is to avoid the

potential direct impact of migrating on fertility13. It furthermore allows to have a much more

consistent measure of education as second generation migrants faced the same education system.

I assign to each individual the country of birth of the foreign born parent and exclude those

who have two foreign born parents from different countries14. In the rare event that only a region

of birth (e.g. South America) is given, I drop the observation. I furthermore include a categorical

variable that indicates whether only the mother, the father or both parents are foreign born in

order to test for different transmission channel of the cultural norm. I assign to each country

of origin its total fertility rate (TFR) in 1960 (from now on tfr60). As suggested in Fernandez

12Trajectoire et origines (TeO) - version complète - 2008 - (2008) [fichier électronique], INED et INSEE [producteur],

Centre Maurice Halbwachs (CMH) [diffuseur]
13See Mayer & Riphahn (2000) for a discussion on disruption and catching-up effects of migration on fertility.
14They represent a very small amount of individuals. I nonetheless keep women born to couples made of one French

and one foreign-born.
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Indirect utility absent the norm
Utility derived from the norm
Total indirect utility

Xo Xo’ Xn

Low cost of deviation

Indirect utility absent the norm
Utility derived from the norm
Total indirect utility

Xo Xo’ Xn

High cost of deviation

Figure 1: Effect of a cultural norm on utility maximization
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& Fogli (2006, 2009), this variable captures the norm that was in vigor in the origin country

at the time the parents lived there. Individuals in my sample are aged 25 to 60, implying that

their parents must have migrated at the latest between 1948 and 1983. I chose 1960 because the

data on TFR was available for all the countries of origin in my sample. I however perform some

robustness checks. First I use the TFR in the year of birth of migrants (tfrborn) instead of that

in 1960 in order to pick up the fact that TFR has evolved very fast in countries of origin where

the demographic transition was taking place at this period. Second, I replace TFR by MA1B

(ma1b00) in order to discard the possibility that TFR is only a noisy measure of a fertility norm.

Unfortunately this indicator has not been measured consistently for a long period. I thus use

the most recent data available, which dates from the 2000 (except for Algeria, for which I use

data from 1992).

I use data gathered by the World Bank from different sources15, which I complement with

a UN source16 for French overseas territories, to obtain the TFR from 196017 to 1983. When

using the TFR in the year of birth of migrants, I assign that in 1960 for all women born before

(around 7 % of the sample). As for MA1B, I use UN data18 that reports either the mean age

of women declaring a first birth in a given year, or the median age at first birth among women

aged 25-29 at the date of the survey.

For the main specification, I obtain a sample with 2911 observations from 44 origin countries,

for which Table 1 gives some summary statistics. There are sizable variations in tfr60 from 2.02 in

Hungary to 7.65 in Algeria. Its distribution is rather bimodal with developing countries around

6 and European countries around 2.5. The average over the sample is 5.05 and the standard

deviation 2.19. Coefficients of correlation of tfr60 with tfrborn and ma1b00 are respectively 0.96

and -0.76.

To ease the illustration, I divide my sample between high and low fertility countries, which

amounts roughly to plot European versus non-European countries. Table 2 gives summary

statistics for the variables that I use as controls. Both subsamples are similar in number of

15(1) United Nations Population Division. World Population Prospects, (2) United Nations Statistical Division.

Population and Vital Statistics Report (various years), (3) Census reports and other statistical publications from

national statistical offices, (4) Eurostat: Demographic Statistics, (5) Secretariat of the Pacific Community: Statistics

and Demography Programme, and (6) U.S. Census Bureau: International Database
16United Nations Demographic Yearbook, 1997, table 4.
17Germany is treated as only one country, although it was split before 1990. World Bank data gives the TFR

in both the German Democratic Republic and Federal Republic of Germany and these are very similar, I therefore

consider only the FRG figure.
18United Nations, Department of Economic and Social Affairs, Population Division (2013). World Fertility Report

2012 (United Nations publication)
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Table 1: Summary statistics for cultural proxies

origin numobs tfr60 tfrborn ma1b00

French overseas territories

Guadeloupe 63 5.34 3.97 .

French Guyana 8 5.14 4.24 .

Martinique 80 5.60 3.29 .

Reunion 42 6.38 3.85 .

Africa

Algeria 611 7.65 7.38 24.9

Morocco 241 7.07 6.09 25.4

Tunisia 160 7.04 5.99 24.5

Senegal 55 6.95 7.36 21.4

Mauritania 7 6.78 6.53 21.9

Gambia 2 5.57 6.32 .

Guinea Bissau 2 5.83 5.97 .

Guinea 6 6.10 6.35 18.8

Mali 26 6.70 7.01 18.6

Burkina Faso 2 6.29 6.89 19.4

Chad 1 6.25 6.86 18.2

Ivory Coast 10 7.35 7.78 19.8

Togo 7 6.52 7.19 20.0

Benin 14 6.28 6.81 20.0

Cameroon 24 5.65 6.35 19.7

Central African Rep. 4 5.84 5.95 .

Gabon 4 4.38 5.41 20.3

Congo 10 5.88 6.09 20.2

DRC 7 6 6.58 19.8

Asia

Vietnam 74 6.35 5.64 22.6

Cambodia 29 6.97 5.86 22.8

Lao 22 5.96 6.27 .

Turkey 92 6.30 4.53 22.9

Europe

Portugal 334 3.01 2.54 27.4

Spain 311 2.86 2.73 29.3

Italy 386 2.41 2.32 27.7

Greece 2 2.28 2.16 29.2

Austria 6 2.69 2.29 28.5

Germany 100 2.37 2.04 28.9

Luxembourg 4 2.28 1.87 29.3

Denmark 4 2.57 2.04 29.1

Sweden 2 2.17 1.91 28.6

United Kingdom 15 2.69 2.03 30.0

Belgium 53 2.58 2.24 28.0

Netherlands 10 3.12 2.93 28.9

Hungary 8 2.02 2.06 28.2

Poland 59 2.98 2.59 26.6

Romania 5 2.34 2.74 26.0

Slovenia 3 2.32 2.19 28.7

Slovakia 6 3.04 2.52 27.3

Total 2911 5.05 4.55 26.03

Standard deviation (2.19) (2.16) (2.44)

tfr60 is the TFR in 1960. tfrborn is the TFR in the year of birth of migrants. ma1b00 is

generally the mean age of women having a first birth in a given year. In some instances

(mostly African countries), it is instead the median age at first birth of women age 25-29

at the time of the survey. The years used for ma1b00 are in the decade 2000, at the

exception of Algeria for which the only available year is 1992.
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Table 2: Summary statistics for control variables

Low fertility countries High fertility countries

mean sd mean sd

Obs. 1308 1603

# children 1.47 (1.11) 1.41 (1.35)

age 37.85 (7.50) 34.14 (7.27)

single 0.28 0.37

educ 0.38 0.38

mother’s educ 0.29 0.31

father’s educ 0.37 0.39

both migrant parents 0.42 0.66

rural 0.35 0.17

atheist 0.34 0.29

christian 0.56 0.20

muslim 0.01 0.42

(respondents) 0.93 0.96

siblings 2.55 (2.58) 4.45 (3.48)

years in Fr. 51.00 (11.96) 43.92 (9.47)

(respondents) 0.86 0.75

Educ gives the percentage of individual with at least two years of col-

lege, while mother’s and father’s educ gives the percentage of individ-

uals who completed at least secondary education. Rural represents the

share of people living in urban units of less than 5000 inhabitants. Athe-

ist reports the percentage of women declaring they do not have a religion

or are atheist. Years in France is the number of years since the arrival

of the foreign parent in France (the first one, if both are migrants).

Respondents gives the share of the sample who actually answered the

questions on religion and years in France.

children as well as own and parental education or even atheism. In turn, people from low fertility

countries tend to be older, less often single, more often born to mixed couples, more rural, more

christian and less muslim. They also have fewer siblings and a more ancient migration history

in France on average.

Finally, to illustrate the variations of the left-hand-side variables across countries of origin,

I plot the Kaplan-Meier survival functions corresponding to each birth order for low and high

fertility countries in Figure 1. The survival curve plots the share of women remaining in a given

regime (childless, one child and two children) over time. First, the survival curve for second

births is much steeper than those for first and second births. This shape is due to the fact that a

second child generally quickly comes after a first, while women take more time to decide to enter

into motherhood or have a third child. Second, it is striking that there is substantial variation

between low and high fertility countries only for third birth. In the remainder of the analysis,

I will show that this pattern remains even after controlling for individual characteristics and

that the large variations in the switch from 2nd to 3rd birth are significantly driven by cultural

norms.
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Figure 2: Kaplan-Meier survival curves
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4 Results of the duration model

I use the Cox proportional hazard model to estimate the instantaneous hazard rate of going from

one regime to the next. I consider four regimes: childless, one child, two children and three or

more children19. Because the first birth in the sample occurs at age 14, I consider that the at-risk

period starts at this age20. The analysis time is therefore age at first birth (minus 14), time

between first and second birth, and finally time between second and third birth. Coefficients can

alternatively be interpreted as affecting the probability of having one, two and three or more

children conditional on the previous birth order having occurred or the timing of each birth

order. This model assumes that the hazard function λ is of the form given in equation (1) and

I then estimate the coefficients by maximum likelihood.

λ(t| norm , X) = λ0(t)e(β∗normo,b+γ∗Xi) (1)

where λ0 is the baseline hazard and Xi a set of controls specific to individual i. “Normo,b”

represents my variable of interest, namely the proxy for culture, which is always specific to

country of origin o and sometimes to year of birth b. I successively use the TFR in the country

of origin in 1960 (tfr60), the mean age at first birth in 2000 (ma1b00) and the TFR in the

country of origin of the year the migrants were born (tfrborn). The two first variables vary

across individuals with the country of origin of their parents, while the third also varies with

their year of birth. β identifies the causal impact of culture on the hazard rate of having children

as long as the dispersion in the cultural proxy is uncorrelated to the error term. In the case

of tfr60 and ma1b00, there must not remain in the error term any country of origin specific

19I do not consider higher birth orders because it would considerably shrink the sample. In turn, I do not consider

the age at which the relationship started because it is ill-measured (only age at marriage, nothing on age when the

civil union took place).
20The results are not sensitive to the choice of a different starting date of the at-risk period.
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characteristics correlated to the explanatory variables. For example, countries of origin with a

high TFR are also characterized by a low average educational attainment, but also by a large

cultural distance with the host country. Suppose a low average educational attainment in the

country of origin translates into low aspirations or poor inherited ability. Similarly, large cultural

distance may involve, ceteris paribus, more difficulties on the labor market. In both instance,

the error term would be correlated with the explanatory variable and I would call a fertility

norm what is transmission of aspirations and abilities or problems of cultural adaptation. To

avoid this problem, I control as much as possible for individual ability via the inclusion of own

and parental educational attainment. Another way to mitigate the identification issue is to use

tfrborn. Indeed, this proxy for culture varies with the date of birth of women, capturing the

fact that younger women have certainly been exposed to fertility practices from a more recent

period. As in Stichnoth & Yeter (2013), I am therefore able to control for country of origin fixed

effects, which take care of discarding any time invariant characteristics of countries of origin that

may influence the outcome.

Another issue arises from the blurry definition of cultural norms. Should I try to identify the

effect of a fertility norm on fertility behavior comparing two women who chose the same family

arrangements or should I consider that family arrangements are themselves influenced by culture

and are part of the causal impact of culture on behavior? Fernandez & Fogli (2006, 2009) pleads

for controlling as much as possible for anything that is not strictly speaking a fertility norm,

while Blau et al. (2013) takes the opposite stand to control for as little as possible not to bias

downward the coefficient on the fertility norm. I acknowledge here that TFR in the country

of origin may be correlated to conservative views of intermarriage for instance. Indeed, women

form high TFR countries might just be more likely to marry inside her community. Should it

be part of the cultural effect? I choose here an agnostic view and decide to show both with and

without controls specifications in order to give a credible range of magnitude for the cultural

effect.

As apparent in equation (1), the model leaves the baseline hazard unspecified and assumes

that covariates have a constant impact on the hazard rate over the whole at-risk period (the

coefficients are independent of time). Actually one may think in the case of fertility of both

negative (the older women get, the less fertile they become) and positive (reaching the situation

in terms of employment, housing etc. to raise a child might take time) time dependence. As

in previous studies (Gutiérrez-Domènech (2008) e.g.), I stick to the Cox model as a reasonable

approximation. I furthermore test the proportional hazard assumption in Appendix A1 and do

not find evidence against it.

Now, I turn to the results. I run for each birth order the same set of regressions. I first test
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in specification (1) the raw correlation between the outcomes and the cultural proxies. In (2) I

add controls for region of residence, urban status and dummies for age. Urban status and region

of residence pick up all the effects that local conditions could have such as price of housing or

amenities. Dummies for age ensures that time varying economic conditions or public policies

that affect a whole cohort are controlled for. Indeed, public policies are found to be at least

partly responsible of the persistently high fertility in France compared to its neighbors21. More

specifically, Lalive & Zweimüller (2009) finds that extended legal parental leave increases the

probability of a second child, as well than fertility in the long-run. There exists also evidence that

economic conditions such that output volatility and unemployment affect fertility outcomes22.

Then I add up own and parental education (which are 5-level categorical variables) respectively

in (3) and (4). In (4), I also include controls that I have for a large part of the sample sample,

i.e. matrimonial status, number of siblings and migration status of parents. Matrimonial status

allows to control for the influence of family arrangements. Number of siblings takes care of

accounting for the personal experience of women: the more siblings they have, the more they

are likely to reproduce such a pattern. As the cultural proxy may pick up some of this effect, I

choose to control for it. Migration status of parents controls for the direct effect of being born

to a mixed couple (French father or mother) with respect to a couple with two migrant parents.

In (5), I include further controls that shrink considerably the sample size: years in France gives

the number of years since the foreign-born parent arrived in France (the first arrived if both

are foreign-born) and dummies for religion. Years in France proxies the level of adaptation of

migrants to the French context. As for religion, I include it to check to what extent the cultural

effect goes through the religion channel. Because tfr60 and ma1b00 are the same for all migrants

from the same country, I cluster the standard errors at the country of origin level in these

specifications. Given the relatively small number of countries of origin, I compute bootstrapped

standard errors on 50 iterations (except if stated otherwise).

4.1 Testing the cultural effect for different birth orders

The main result of this paper comes from the comparison of the coefficients on tfr60 in all 5

specifications across Tables 3, 4 and 5. Indeed, while oscillating around zero and insignificant

for first and second births, the coefficients are strongly significant and between 0.105 and 0.148

as for third birth. These results confirm that culture affects fertility behaviors, notwithstanding,

comparing across birth orders, they also show that culture matters mostly for decisions that do

21See Baudin (2008) for a review.
22See for instance Hoem (2000); Hondroyiannis (2010)
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not involve large costs. For instance, a one standard deviation change in tfr60, which corresponds

roughly the difference between the Netherlands (3.12) and Gambia (5.57)23, has no significant

effect on the age at first or second birth, while it increases the hazard rate to have a third child

by 25.8 to 38.2%. Consistent with the discussion on whether or not to control for characteristics

that could be influenced by cultural norms such as family arrangements, the more I control, the

smaller the coefficient gets. I am therefore confident that what I propose is actually a range of

magnitude between a lower and a higher bound for the cultural effect. Including controls for

religion, number of siblings and number of years in France, the coefficient on norms decreases

substantially but remains significant for third births. I interpret this result as a sign that the

cultural effect I capture goes partly, though not exclusively, through religious affiliation.

As expected, educational attainment has a large negative impact on the hazard rate of having

children, all birth orders included. It is clear that more educated women tend to enter into

motherhood later and have fewer children because the opportunity cost of having children is

larger for them but also because it is even larger at early stages of their professional lives.

Parental education instead seems to be negatively correlated to age at first birth, but not for

higher birth order. Matrimonial status clearly has a strong impact whatever the birth order. In

turn, years in France and number of siblings seem to have an effect only on the first births, but

clearly not on the third. There does not seem to be a consistent pattern for the fact that either

the mother, the father or both parents are migrants. As for religion, being muslim or jewish

seems to increase the hazard rate at all birth orders (although sometimes not significantly).

Nevertheless, I have very few observations for jewish people and most of these women actually

come from Tunisia, which represents a very specific non-random sample of the jewish population

in France. Additionally, christian women are also more likely than atheists to have a third child.

Finally, consistent with Angrist & Evans (1998), I find that having two children of the same sex,

specially two girls, increases the odds of having a third. In contrast, the sex of the first born

does not have a significant impact on the hazard rate of having a second.

4.2 Testing for an heterogenous effect of norms

I now would like to know whether the effect of fertility norms could be magnified or hampered by

some characteristics such as education or assimilation into the host country. To do so, I estimate

the model in equation (2) where Y is successively whether both parents are migrants, years

in France and education. I include the same controls as in specification (4) as adding religion

sometimes dilutes too much the effects to obtain significant coefficients. Results are nevertheless

23The actual standard deviation of tfr60 in the sample is 2.19.
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Table 3: Time to first birth

(1) (2) (3) (4) (5)

b se b se b se b se b se

tfr60 -0.009 (0.010) 0.017 (0.015) -0.003 (0.021) -0.008 (0.019) -0.034∗ (0.018)

educ 1 -0.220∗∗ (0.097) -0.278∗∗∗ (0.097) -0.274∗∗∗ (0.104)

2 -0.489∗∗∗ (0.077) -0.507∗∗∗ (0.111) -0.546∗∗∗ (0.109)

3 -0.714∗∗∗ (0.092) -0.752∗∗∗ (0.101) -0.692∗∗∗ (0.095)

4 -0.922∗∗∗ (0.068) -0.996∗∗∗ (0.092) -0.954∗∗∗ (0.084)

father’s educ 1 0.018 (0.029) 0.091∗∗∗ (0.034)

2 -0.143∗∗ (0.065) -0.114 (0.076)

3 -0.167∗ (0.095) -0.102 (0.088)

4 -0.068 (0.142) -0.028 (0.114)

mother’s educ 1 -0.258∗∗∗ (0.072) -0.305∗∗∗ (0.075)

2 -0.222∗∗ (0.112) -0.231∗∗ (0.117)

3 -0.104 (0.115) -0.137 (0.087)

4 -0.139 (0.140) -0.246 (0.167)

partner, absent -1.088∗∗∗ (0.241) -1.116∗∗∗ (0.312)

single -0.942∗∗∗ (0.069) -0.709∗∗∗ (0.050)

migrant father 0.068 (0.098) 0.068 (0.100)

both migrant parents -0.052 (0.064) -0.150∗∗ (0.061)

christian 0.069 (0.053)

muslim 0.192∗∗ (0.097)

jewish 0.732∗∗∗ (0.218)

other 0.197 (0.150)

siblings 0.021∗∗ (0.008)

years in Fr. -0.010∗∗∗ (0.004)

Observations 2911 2911 2902 2490 1912

Pseudo R2 0.000 0.006 0.012 0.024 0.023

Standard errors clustered at the country of origin level in parentheses. Education is a 5-level categorical variables: up to secondary,

vocational training, high school graduate, up to bachelor, master and above. Parental education is also a 5-level categorical variable: no

education, primary, secondary, high school graduate or vocational training, bachelor and above. Dummies for region of residence, urban

status and age in all specifications but (1).

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 4: Time to second birth

(1) (2) (3) (4) (5)

b se b se b se b se b se

tfr60 0.025 (0.016) 0.023 (0.018) 0.024 (0.016) 0.015 (0.025) -0.034 (0.032)

first child: girl 0.056 (0.050) 0.047 (0.050) 0.101∗ (0.056) 0.106∗∗ (0.043)

educ 1 0.056 (0.078) -0.009 (0.064) 0.036 (0.103)

2 0.054 (0.066) 0.001 (0.089) 0.041 (0.055)

3 0.020 (0.068) -0.054 (0.065) -0.045 (0.102)

4 0.181∗∗ (0.077) 0.057 (0.076) 0.041 (0.063)

father’s educ 1 -0.037 (0.080) -0.116∗ (0.069)

2 0.021 (0.155) 0.062 (0.105)

3 0.089 (0.131) 0.082 (0.096)

4 -0.030 (0.117) 0.040 (0.113)

mother’s educ 1 -0.058 (0.090) -0.031 (0.073)

2 -0.260∗∗ (0.118) -0.292∗∗ (0.134)

3 -0.176∗ (0.095) -0.063 (0.081)

4 0.157 (0.145) 0.249∗ (0.148)

partner, absent -0.838 (0.550) -1.497∗∗∗ (0.567)

single -0.666∗∗∗ (0.108) -0.598∗∗∗ (0.063)

migrant father 0.018 (0.054) 0.085 (0.053)

both migrant parents 0.171∗∗ (0.066) 0.229∗∗∗ (0.045)

christian 0.055 (0.125)

muslim 0.285∗∗ (0.122)

jewish 0.613 (0.458)

other -0.183 (0.233)

siblings 0.014∗∗ (0.006)

years in Fr. 0.003 (0.003)

Observations 1959 1959 1951 1646 1348

Pseudo R2 0.000 0.006 0.006 0.013 0.014

Standard errors clustered at the country of origin level in parentheses. Dummies for region of residence, urban status and age in all

specifications but (1).

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 5: Time to third birth

(1) (2) (3) (4) (5)

b se b se b se b se b se

tfr60 0.148∗∗∗ (0.029) 0.136∗∗∗ (0.027) 0.129∗∗∗ (0.036) 0.121∗∗∗ (0.040) 0.105∗∗∗ (0.038)

first children:

girl then boy -0.183 (0.119) -0.179 (0.134) -0.216∗ (0.120) -0.127 (0.144)

boy then girl -0.040 (0.089) -0.039 (0.091) -0.046 (0.104) 0.009 (0.082)

girl then girl 0.171 (0.126) 0.171 (0.153) 0.225 (0.146) 0.090 (0.151)

educ 1 -0.186∗ (0.103) -0.188∗ (0.108) -0.155∗∗ (0.076)

2 -0.478∗ (0.248) -0.523∗∗∗ (0.163) -0.544∗∗∗ (0.165)

3 -0.317∗ (0.178) -0.354∗∗∗ (0.124) -0.249 (0.219)

4 -0.360∗ (0.194) -0.512∗∗∗ (0.135) -0.390∗∗ (0.190)

father’s educ 1 0.038 (0.078) 0.059 (0.143)

2 0.079 (0.153) 0.179 (0.216)

3 -0.019 (0.133) -0.021 (0.161)

4 0.263 (0.263) 0.576∗∗ (0.235)

mother’s educ 1 -0.217∗∗∗ (0.084) -0.108 (0.115)

2 0.015 (0.145) -0.013 (0.143)

3 0.046 (0.158) 0.217∗∗ (0.108)

4 0.002 (0.424) 0.204 (0.209)

partner, absent -34.910∗∗∗ (4.398) -36.661∗∗∗ (4.829)

single -0.639∗∗∗ (0.129) -0.826∗∗∗ (0.147)

migrant father 0.114 (0.148) -0.009 (0.153)

both migrant parents 0.032 (0.246) -0.086 (0.108)

christian -0.006 (0.126)

muslim 0.511∗∗∗ (0.093)

jewish 0.487 (14.271)

other -0.368 (0.312)

siblings 0.006 (0.009)

years in Fr. 0.008 (0.005)

Observations 1320 1320 1313 1109 900

Pseudo R2 0.008 0.020 0.022 0.030 0.041

Standard errors clustered at the country of origin level in parentheses. Dummies for region of residence, urban status and age in all

specifications but (1).

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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robust to the exclusion of the controls.

λ(t| norm o, Xi) = λ0(t)exp(β0 norm o + β1Yi ∗ norm o + β2Yi + γXi) (2)

The rationale is to explore whether the norm could have several degrees of intensity for

women differently assimilated in the host country. As for education, one may think that more

educated women may be less sensitive to a norm and rely more on other factors. In Table 6,

I show β0 + β1, which is the marginal effect of the norm on the hazard rate of having a third

child at all levels of the interacted variable Y . I find evidence of various levels of intensity of

the cultural norm: the coefficient on tfr60 is not significant for women whose foreign parent is

their mother, while it is when the foreign parent is the father and it is even stronger when both

parents are migrants. Consistently, I find that the effect is stronger for families with a recent

migration history. In contrast with the findings in Stichnoth & Yeter (2013) who find a cultural

effect that decreases with education, in the present study, it varies non-linearly with education,

first increasing and then decreasing. The effect is significantly bigger for high school graduates

with respect to all other education levels.

5 Discussion and robustness checks

5.1 Using different cultural proxies

I have argued that the cultural norm does not show up significantly for having a first child

because this decision proves to be much more costly than that of having a third child. However,

some people may argue that my proxy for culture, tfr60, is a noisy measure of a fertility norm

and that the estimation thus suffers from attenuation bias. Some noise could come from the fact

that TFR is closer in nature to the probability of having a third rather than a first child. Indeed,

TFR gives the hypothetical number of children a woman would have, were she to experience all

age-specific fertility rates of a given year during her lifetime. It contains no direct information

on the age at which women enter into motherhood. Another issue is that it is not clear whether

women are sensitive to the norm of behavior in the country of origin at the time their parents

were there or when they are adult themselves. Indeed, the transmission of norms could operate

through parents or peers. Using TFR in a given year as a cultural proxy therefore introduces

a potentially large noise if TFR varies rapidly around this year and if migrants come from

substantially different cohorts. To overcome these issues, I re-run the estimations using as a

cultural proxy (i) TFR in the country and year of birth of migrants (tfrborn) and (ii) mean age

at first birth in 2000 (ma1b00). For (i), I consider that year of birth represents the latest year at

20



Table 6: Time to third birth, heterogeneous effects

tfr60

∂y/∂x se

educ 0 0.085 (0.056)

1 0.130∗∗ (0.058)

2 0.235∗∗∗ (0.087)

3 0.131 (0.088)

4 0.083 (0.064)

Observations 1109

Pseudo R2 0.031

migrant mother 0.006 (0.082)

migrant father 0.051 (0.032)

both migrant parents 0.204∗∗∗ (0.028)

Observations 1109

Pseudo R2 0.032

40 years in France 0.184∗∗∗ (0.053)

51 years in France 0.158∗∗∗ (0.033)

Observations 959

Pseudo R2 0.037

Standard errors clustered at the country of origin level in

parentheses. Bootstrap on 50 replications. Dummies for

region of residence, urban status, age and for the sex of

first two children.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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which parents have migrated and therefore assume that it is a reasonable proxy of the fertility

behavior in the country of origin when parents left. Of course, some further issues may be

raised, such as the fact that the age of parents could matter for the type of norm they transmit.

Unfortunately, I do not have data to address this concern, so I stick to the country and year

of birth specific norm. Regarding (ii), I would ideally like to substitute TFR in 1960 or in the

year of birth by mean age at first birth at these moments. Unfortunately, I have consistent data

for mean age at first birth only for years around 2000. There exists data that goes back to the

1970s or 1980s, but only for developed countries and very few developing countries.

Table 7 in Appendix A2 displays the results, which are very similar to those in the main

specification. Indeed, the general picture remains that the coefficient on the cultural norm

becomes larger in absolute value and significant as birth order increases. One exception is

the negative and significant coefficient on tfrborn for first birth in specification (5). As this

specification represents a lower bound, I take it as further proof that there is no room for a

positive effect of fertility norm on the hazard rate of having a first child. As expected, ma1b2000

is negatively associated to the hazard rate of having a third child, while the association is

positive with tfrborn. The magnitudes for tfrborn are slightly larger than for tfr60 confirming

the hypothesis of attenuation bias due to measurement error. Still they remain strikingly similar

with ma1b2000. Indeed, the standard deviation of tfrborn is 2.17 while that of ma1b2000 is

2.44. A one standard deviation change in tfrborn increases the hazard rate of a third birth by

25 to 33% while a one standard deviation change in ma1b2000 gives a range of 17 to 35% (to be

compared with the 23 to 35% with a one standard deviation change in tfr60).

5.2 Adding country of origin fixed effects

Another issue stemming from the use of cross-country of origin variation in the cultural norm

is that the effect I estimate could be con-founded by other country of origin specific unobserved

factors. To overcome this issue, Stichnoth & Yeter (2013) use the within country variation of

fertility norms to identify the cultural effect. This way, including country of origin fixed effects

allows to control for any time invariant country of origin factors. There could still be time-

varying unobserved factors, but it still represents an improvement in the identification strategy

with respect to previous studies. Results are reported in Table 8 in Appendix A2. Consistent

with my main result, in each specification, the coefficient on tfrborn increases with birth order.

Unfortunately, it is significant only in specification (1), which does not include any further

controls than country of origin fixed effects. Results are in line with the findings in Stichnoth &

Yeter (2013) who also find a much larger coefficient when using within country of origin variation.
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Larger coefficients suggest that variations in TFR are much smaller within than cross country of

origin, while differences in the outcome remain large even after controlling for country of origin

fixed effects.

5.3 Sample restricted to women in a relationship

My results could be driven by the fact that fertility decisions are conditional on marital arrange-

ments. If the marriage market proves to be tighter for women from high fertility countries for

some reason, it could delay first births. In turn, unions might be more stable for women with

a high fertility norm, because divorce is less socially accepted. These hypothesis could explain

why I find an effect of tfr60 on third birth but not on first. To discard this possibility, I re-run

my estimation restricting the sample to women in a relationship and who have had only one

(in order to ensure that the data on partners concerns the father rather than the step-father).

Unfortunately I do not have precise data on the date at which the union started. Results in

Table 9 in Appendix A3 show that the main patterns robust to restricting the sample as well as

further controls such as age, education and migration status of the partner. Indeed, coefficients

on the norm oscillate around zero for first birth. For second births, coefficients on the norm

are positive and significant except when I include religion, which drops the effect of the norm

to basically zero. For third births, coefficients on the norm are always positive, larger than for

second birth, and always strongly significant, except in the last specification, in which the small

sample size most likely precludes the required statistical power to achieve significance.

I also check the robustness of the results on the heterogeneity of the cultural norm on this

restricted sample in Table 10 in Appendix A3. The equation estimated is still equation (2) but

I know test the heterogeneity with respect to education, migration status of parents, years in

France and migration status of the partner. The results obtained on the main sample hold.

Moreover, I obtain that the choice of the partner is associated to the strength of the cultural

effect. Indeed, women who choose a native partner are those who are the least influenced by

the norms of their country of origin. A one standard deviation change in tfr60 induces a 12%

increase in the probability of a third birth for women who married a native compared to an

increase of around 70% for those who married a 1st or 2nd generation migrant. Clearly, it is

hard to disentangle the causal effects at work here: is the fertility norm causing the choice of a

non-native partner or is it that the high fertility norm captures a large cultural distance with

the host country so that women from high fertility countries are less likely to marry a native?

In any case, my results show that the cultural effect does not exclusively go through the choice

of the partner, as it remains for women marrying a native. Furthermore, the effect of the norm
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is very strong for women who chose a non-native partner.

5.4 Completed fertility and age at first birth

I now check that the results I have on the timing of births are consistent with previous findings

in the literature about completed fertility. To this end, I restrict the sample to women aged 35

to 60 so that the answer to the children ever born question gives a sense of completed fertility. I

then regress by OLS the number of children on tfr60 using the same specifications as before. To

make sure that there is no cultural transmission of the age at first birth, I run a robustness test

with age at first birth as a dependent variable. I therefore further restrict the sample to women

aged 35 and above who have had at least one child. Results are given in Table 11 in Appendix

A4. The picture remains consistent with the previously described pattern: positive effect of tfr60

on completed fertility and no effect of neither tfr60 nor ma1b00 on age at first birth. Coefficients

for completed fertility are somewhat smaller and less strongly significant than in Fernandez

& Fogli (2009, 2006) (0.08 to 0.13) but very much in line with those in Stichnoth & Yeter

(2013) (0.03 to 0.06). For age at first birth, the coefficient on tfr60 oscillates between positive

and negative according to the specification and is never significant. Coefficients on ma1b2000

instead are always negative and sometimes weakly significant, which is counterintuitive. Indeed,

the cultural norm hypothesis would point at a positive association between age at first birth and

mean age at first birth in the country of origin.

5.5 Consumption norm

Finally, another criticism is that a consumption norm could be at work rather than a fertility

norm. Indeed, along the course of development, consumption per capita tends to increase, while

fertility to decrease. As a matter of fact, it is a robust empirical finding that income (and therefore

consumption) and fertility are inversely related across countries24. In this view, migrants from

high fertility country would actually import from their home country a low consumption norm25.

Consuming less, they would on the one hand have extra resources to devote to raising children

and on the other hand face a lower price of raising an extra child. To test this alternative

hypothesis, I assign to each country of origin its consumption per capita in 198026 and look at

its robustness as a determinant of the hazard rate of having a third child. Results are shown

in Table 12 in Appendix A5. The coefficient on the fertility norm remains highly significant

24See Jones et al. (2010) for an interesting review.
25There exists a vast literature about habit formation in consumption behavior. Artige et al. (2004) in particular

uses the intergenerational transmission of such norm to explain reversal of fortunes across countries.
26It is the earliest year in which I have consistent data for a large part of the countries in the sample.

24



in all specifications, even larger in magnitude than without including the consumption norm.

The coefficient on the consumption norm in turn is positive and weakly significant, which, if

anything, goes against the channel previously described.

6 Conclusion

In this article, I have brought support to the hypothesis according to which people evaluate costs

and benefits of following a cultural norm before doing so. Indeed I have shown that fertility norms

matter more if not exclusively for the timing of third births, while they have no effect on the age

at first birth. Early entry into motherhood are known to cause large adverse effects on earnings

of mothers and test scores of children, while having a third child is not found to impact severely

either female labor force participation nor investment in children’s human capital. The influence

of the cultural norm is found to partly, though not exclusively, go through religious affiliation,

as Muslims and Christians are more likely to have large families. I finally document that the

cultural effect is weaker for migrants more assimilated in the host country.
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A Appendix

A.1 Proportional hazard assumption

I check the reliability of the methodology by implementing a test of the proportional hazard

assumption on the hazard rate of first, second and third birth. I compare the predicted values of

a simple Cox model without controls to a non-parametric estimation of the survival probability,

namely the Kaplan-Meier survival curve. More precisely it is important to check that the Cox-

model does not distort the data for both treatment and control groups, here high and low fertility

countries. Figure 2 shows that it is the case.

Figure 3: Predicted values of the Cox model versus Kaplan-Meier survival curves
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I perform a second test to check that the effect of the variables of interest indeed does not

vary with time, as it is assumed by the proportional hazard assumption. To this end, I show

the log-log plot of the survival probability over the log of time for treated and non-treated (high

versus low fertility countries). As depicted in Figure 3, these curves are roughly parallel, pleading

in favor of the proportional hazard model. Indeed, it seems that the treatments affect the hazard

rate roughly constantly over time. This method has the advantage of letting the possibility to

adjust for some covariates. The picture is not very sensitive to the inclusion of many co-variates,

so I include only educational attainment, because it is the most robust determinant of all birth

orders.
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Figure 4: Log-log survival curves, treated versus non treated, adjusted for educational attainment
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A.2 Mean age at first birth in 2000 and TFR in the year of birth as

cultural proxies

A.3 Sample restricted to women in a partnership

A.4 Age at first birth and completed fertility as dependent variables

A.5 Control for consumption norms
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Table 7: Effect of ma1b00 and tfrborn on hazard rate of first, second and third birth

(1) (2) (3) (4) (5)

ma1b2000 tfrborn ma1b2000 tfrborn ma1b2000 tfrborn ma1b2000 tfrborn ma1b2000 tfrborn

First birth 0.020 -0.008 -0.008 0.010 0.011 -0.009 0.008 -0.015 0.022∗ -0.043∗

(0.015) (0.010) (0.014) (0.012) (0.017) (0.015) (0.013) (0.018) (0.011) (0.023)

Obs. 2688 2911 2688 2911 2679 2902 2319 1786 2490 1912

Pseudo R2 0.000 0.000 0.006 0.006 0.013 0.012 0.026 0.025 0.024 0.023

Second birth -0.012 0.022 -0.003 0.025∗ -0.003 0.026∗∗ 0.016 0.016 0.047∗ -0.027

(0.013) (0.017) (0.017) (0.014) (0.017) (0.010) (0.020) (0.025) (0.028) (0.023)

Obs. 1818 1959 1818 1959 1810 1951 1541 1646 1261 1348

Pseudo R2 0.000 0.000 0.006 0.006 0.007 0.006 0.013 0.013 0.015 0.014

Third birth -0.135∗∗∗ 0.136∗∗∗ -0.119∗∗∗ 0.133∗∗∗ -0.111∗∗∗ 0.125∗∗∗ -0.099∗ 0.121∗∗∗ -0.041∗ 0.098∗

(0.029) (0.036) (0.037) (0.035) (0.034) (0.031) (0.057) (0.033) (0.025) (0.053)

Obs. 1239 1320 1239 1320 1232 1313 1050 1109 846 900

Pseudo R2 0.007 0.007 0.021 0.020 0.023 0.022 0.032 0.030 0.041 0.041

Basic x x x x

Education x x x

Parent educ x x

Religion x

Standard errors clustered at the country of origin level in parentheses. In basic controls, I include region of residence, urban status and age dummies

as well as the sex composition of previous births. On top of education level of both parents, I also add matrimonial status, migration status of parents.

Finally, with religious affiliation, I also include number of siblings and years in France.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 8: Effect of tfrborn on hazard rate of first, second and third birth, with country of origin

fixed effects

(1) (2) (3) (4) (5)

b se b se b se b se b se

First birth 0.162∗∗∗ (0.042) -0.077 (0.085) -0.063 (0.114) -0.078 (0.113) -0.072 (0.186)

Obs. 2911 2911 2902 2490 1912

Pseudo R2 0.003 0.008 0.014 0.027 0.026

Second birth 0.394∗∗∗ (0.083) 0.028 (0.214) 0.035 (0.085) 0.110 (0.085) 0.188 (0.277)

Obs. 2018 2018 2010 1696 1390

Pseudo R2 0.006 0.012 0.013 0.019 0.021

Third birth 0.367∗∗∗ (0.102) 0.091 (0.124) 0.128 (0.330) 0.218 (0.359) 0.374 (0.361)

Obs. 1388 1388 1381 1165 949

Pseudo R2 0.013 0.024 0.029 0.037 0.044

country of or. f.e. x x x x x

Basic x x x x

Education x x x

Parent educ x x

Religion x

Standard errors clustered at the country of origin level in parentheses. In basic controls, I include region of residence, urban

status and age dummies as well as the sex composition of previous births. On top of education level of both parents, I also add

matrimonial status, migration status of parents. Finally, with religious affiliation, I also include number of siblings and years in

France.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 9: Effect of tfr60 on hazard rate of first, second and third birth, restricted sample

(1) (2) (3) (4) (5)

b se b se b se b se b se

First birth 0.007 (0.016) 0.020 (0.014) -0.001 (0.013) -0.014∗∗∗ (0.005) -0.015 (0.013)

Obs. 1544 1544 1539 1333 1088

Pseudo R2 0.000 0.006 0.015 0.027 0.030

Second birth 0.045∗∗∗ (0.017) 0.039∗∗∗ (0.013) 0.037∗∗∗ (0.014) 0.024∗ (0.013) -0.014 (0.028)

Obs. 1224 1224 1219 1054 861

Pseudo R2 0.001 0.007 0.008 0.017 0.019

Third birth 0.155∗∗∗ (0.035) 0.138∗∗∗ (0.019) 0.128∗∗∗ (0.016) 0.126∗∗∗ (0.013) 0.076 (0.046)

Obs. 885 885 881 762 612

Pseudo R2 0.010 0.026 0.030 0.047 0.067

Basic x x x x

Education x x x

Parent educ x x

Religion x

Standard errors clustered at the country of origin level in parentheses. As the sample is smaller than in the main sample,

bootstrapped standard errors are computed based on a 100 replications. In basic controls, I include region of residence, urban

status and own and partner’s age dummies as well as the sex composition of previous births. On top of education level of both

parents and partner, I also add migration status of parents. Finally, with religious affiliation, I also include number of siblings

and years in France.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 10: Time to third birth, heterogeneous effects, restricted sample

tfr60

∂y/∂x se

migrant mother -0.184∗∗∗ (0.037)

migrant father 0.030 (0.044)

both migrant parents 0.280∗∗∗ (0.022)

Observations 762

Pseudo R2 0.054

educ 0 0.096∗∗ (0.048)

1 0.119∗ (0.070)

2 0.280∗∗∗ (0.050)

3 0.152∗∗∗ (0.056)

4 0.033 (0.067)

Observations 762

Pseudo R2 0.048

native partner 0.051∗ (0.028)

2nd generation partner 0.239∗∗∗ (0.073)

1st generation partner 0.256∗∗∗ (0.097)

Observations 762

Pseudo R2 0.049

40 years in France 0.251∗∗∗ (0.030)

51 years in France 0.177∗∗∗ (0.014)

Observations 653

Pseudo R2 0.059

Standard errors clustered at the country of origin level in parentheses. Boot-

strap replications: 200. Dummies for region of residence, urban status, own

and partner’s age, the sex of first two children in all specifications.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 11: Completed fertility and age at first birth, OLS

(1) (2) (3) (4) (5)

Comp. fert. b se b se b se b se b se

tfr60 0.056∗∗ (0.022) 0.061∗∗ (0.025) 0.049∗ (0.029) 0.042 (0.029) -0.010 (0.030)

Obs. 1520 1520 1515 1293 1040

R2 0.011 0.083 0.098 0.253 0.282

age at 1st birth

tfr60 0.073 (0.081) -0.040 (0.065) 0.087 (0.070) 0.071 (0.050) 0.061 (0.113)

Obs. 1299 1299 1294 1099 888

R2 0.001 0.087 0.240 0.262 0.269

ma1b00 -0.133∗ (0.073) -0.009 (0.066) -0.118∗ (0.068) -0.125∗ (0.070) -0.100 (0.121)

Obs. 1229 1229 1224 1043 842

R2 0.003 0.089 0.246 0.269 0.277

Basic x x x x

Education x x x

Parent educ x x

Religion x

Standard errors clustered at the country of origin level in parentheses, 100 bootstrap replications. In basic controls, I include region

of residence, urban status and age dummies as well as the sex composition of previous births. On top of education level of both

parents, I also add matrimonial status, migration status of parents. Finally, with religious affiliation, I also include number of siblings

and years in France.

Table 12: Time to third birth, including consumption norm

(1) (2) (3) (4) (5)

b se b se b se b se b se

cons80 0.026 (0.032) 0.050∗ (0.030) 0.054∗ (0.032) 0.061 (0.066) 0.032 (0.059)

tfr60 0.198∗ (0.105) 0.228∗∗∗ (0.057) 0.226∗∗∗ (0.058) 0.236∗ (0.130) 0.173 (0.116)

Basic x x x x

Education x x x

Parent educ x x

Religion x

Obs. 1132 1132 1127 961 776

Pseudo R2 0.010 0.024 0.026 0.036 0.044

Standard errors clustered at the country of origin level in parentheses, 100 bootstrap replications. In basic controls, I include region

of residence, urban status and age dummies as well as the sex composition of previous births. On top of education level of both

parents, I also add matrimonial status, migration status of parents. Finally, with religious affiliation, I also include number of siblings

and years in France.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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