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Abstract

France experienced the demographic transition before richer and more educated countries. This
paper offers a novel explanation for this puzzle that emphasizes the diffusion of culture and
information through internal migration. It tests how migration affected fertility by building a
decennial bilateral migration matrix between French regions for 1861-1911. The identification
strategy uses exogenous variation in transportation costs resulting from the construction of
railways. The results suggest the convergence towards low birth rates can be explained by the
diffusion of low-fertility norms by migrants, especially by migrants to and from Paris.
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1. Introduction

France is usually viewed as an anomaly in studéedity with the role of fertility
decline in the transition from “Malthusian” to madeeconomic growth (see, e.g.,
Lee, 2003, Galor and Weil, 2000, Galor, 2005a, G&605b, Galor, 2012). This is
because French birth rates already declined in ldte 18" century, and the
differences in the fertility rates across Frendajioes disappeared in the course of the
19" century to reach a uniformly low level throughdhe country before WWI
(Cummins, 2013, Guinnane, 2011, Weir, 1994). YeanEe was a relative economic
laggard vis-a-vis countries like England or the H¢elands in the I8 century and
grew at a slower rate than England or Germany dutie 18" century (Maddison
2001).

The factors which drove the rapid convergence tde/éow fertility rates across
French regions during the icentury are still debatédThere were, of course,
changes in economic conditions, e.g., the risééndemand for human capital which
occurred during the second Industrial Revolutidre tecline in child mortality or
increased life expectancy. However studies on #raagraphic transition in France
(e.g., Weir, 1994, Murphy, 2015) all suggest thathschanges were probably not
substantial and rapid enough to explain, on their,dhe demographic transitién.

It is however possible that increased social imtgwas, which spread information
and cultural norms, contributed to the convergemcdertility rates (Gonzalez-
Baillon, 2008, Murphy, 2015, Spolaore and Waczi&@14)® In this respect, two

! An unsubstantiated explanation is that lower higties might have stemmed from the quick diffusion
of contraceptive techniques which was criticizedtsy moralists of the day. On this issue, see Beygu
et al. (1960) and Murphy (2015). Relatedly, Boyad aVilliamson (1989) suggest that the fertility
transition in England between 1851 and 1911 coutd gartly attributed to the diffusion of
contraceptive techniques.

2 On infant and child mortality, see e.g., Dupaquied Poussou (1988), Eckstein et al. (1999) and
Doepke (2005) for a different view. On the demamdhuman capital, see e.g., Galor and Weil (2000),
Galor and Moav (2002), Becker et al. (2010, 2011) Klemp and Weisdorf (2012). On increased life
expectancy, see Galor (2012) as well as Hazan {200% different view. See also de la Croix and
Perrin (2016) for a rational choice model of ediszaand fertility in 19' c. France.

% Cultural norms are defined as preferences anefbdhiat impact current economic behavior although
they were developed at a different time and pl&@srandez 2007). Relatedly, Fernandez and Fogli
(2006) and Blau et al. (2011) show that the soe@ims of the source countries keep affecting the

behaviour of second-generation immigrants, notablymatters of fertility. See also David and



observations are noteworthy. First, it was in tharse of the 19 century that France
progressively developed a national culture, agcegd by the spread of French at the
expense of regional languages (Weber, 19@&3cond, the French did not migrate to
the New World during the fcentury but instead moved within FraricEBhese two
observations suggest that migration may have darigrd to cultural harmonization
within France, a conjecture which we directly adgra this study by focusing on the
decline in fertility.

Indeed, this paper investigates whether the preyresegional convergence of
fertility rates in France during the second haltid 19" century was fostered by the
rise in internal migration which conveyed econorai@ cultural informatiofi. For
this purpose, it focuses on the specific pattedfnsternal migration between 1861
and 1911 between the French departments, i.e.adh@nistrative divisions of the
French territory which were established in 1790.

Our study relies on the French Census and orEtiguéte des 3000 familles

(Survey of the 3000 Families), which provides infation based on parish registers

Sanderson (1987), Fargues (2007), Bertoli and Mdtah(2015), Munshi and Myaux (2006), and
specifically La Ferrara et al. (2012) on the rdi@orms in the fertility transition currently talgrplace

in developing countries. See also Beine et al. 20tho examine a cross-section of developing and
developed countries during the "2@entury and suggest that fertility choices in migrsending
countries are influenced by diaspora networks ttatsfer of fertility norms prevailing in the host
countries.

* Before the 19 century, a substantial share of the populationrditispeak French in regions like
Brittany (in the West) or Provence (in the South) ¢his language barrier reflected further cultanad
behavioural differences, including in matters afifiéy (see also Braudel, 1986, vol. 1, pp. 88-94)

> See Hatton (2010), as well as Abramitzky et aD1@ 2014) and Bandiera et al. (2013) on
international migration.

® There is a growing literature documenting the ralemigrants in the transmission of preferences,
ideas and values. See, for example, Clinginsmithl.e2009) on religious attitudes and Spilimbergo
(2009), Docquier et al. (2016), Mercier and Chauiait14) and Barsbai et al. (2016) on political
preferences. Instead, research on the impact aftivg movements in fcentury France focused on
the role of migrant networks on marriages (e.g. gl et al., 2008) or wealth transmission (e.g.,
Bourdieu et al., 2000) but did not analyze the jhilgty that internal migration may have contribdte
to the convergence in the fertility rates by conmgycultural norms.

" Departments were designed so that it would takenast one day by horse travel to reach the
administrative center of the department from amatmn in the department. They were thus organized

independently of fertility patterns and migratorgvements in the 18century.



on the places of birth and death of all the indimald whose last name starts by the
three letters "T", "R" and "A". These two datasangble us to build a bilateral matrix
of inter-regional migrations for the period 1861t19Bourdelais, 2004, Bourdieu et
al., 2004, Dupaquier, 2004) which we combine with tlata on departmental fertility
computed by Bonneuil (1997). We then assess theantsgj contribution to the
demographic transition across France by constmctfor each department, the
fertility norms of immigrants and emigrants as weegl averages of the fertility rates
in the migrants' origin and destination departmentline with the approach of
Spilimbergo (2007, 2009).

Our identification strategy relies on exogenousatams in the bilateral travel
costs between the French departments that entitede-varying decrease in travel
costs and had a positive effect on migrafidthe choice of this instrumental variable
is motivated by the historical development of th#road network which the central
government designed to connect Paris, the capitahe main economic centers of
France (Caron, 1997). There is indeed substantiatdotal evidence, which is
confirmed by our falsification tests, that the n@éld network was developed
independently from fertility patterns and migratichmices.

Our results show that fertility declined more ieas that (i) had more emigration
and (ii) whose migrants migrated towards low-fégtitegions, especially Paris. These
results are robust to accounting for the potertafounding effects of factors such as
declining child mortality, increased life expectgncrising education levels,
industrialization and religiosity. Our interpretatiis that emigrants who moved from
high- to low-fertility areas transmitted culturahch economic information about
fertility norms and the cost of raising childrentire regions where they had settled to
the inhabitants of the regions where they came .frohms information might have
been then taken into account by actual and wouldrbigrants, thus explaining why
we find that departments with a larger share ofgeamts experienced a larger drop in
fertility. This interpretation is supported by ozwunterfactual analysis which shows

8 The development of the railroad networks mightehfostered long-term and permanent migration,
but also short-term migration. However it is notarl whether patterns of fertility decline can be
attributed to short-term migration which had exdste France since the end of the Middle Ages and
was motivated by the need for a temporary workfodoeing harvests. In fact, Chéatelain (1976)
documents that short-term migration began to dedtirthe second half of the 1@entury, when long-

term and permanent migration became more common.



that emigration to Paris, which accounted for 2633 the total number of French
internal emigrants between 1861 and 1911, explaaif of the national decline in
fertility, in line with the economic, political ancultural importance of Paris within
France. Finally, we note that child mortality isetlonly socio-economic variable
which has a significant, albeit quantitatively lted, effect on the fertility decline
while our robustness checks establish that othéenpial factors of information
diffusion and cultural change, such as newspapleesage at marriage or the number
of children born out of wedlock, do not weaken itnpact of migration on the decline
in fertility.

The remainder of this article is as follows. Sattibpresents the data. Section 3
discusses the estimation strategy. Section 4 piesemr main results and our
robustness checks. Section 5 analyzes the chalongte informational transmission

of the fertility decline. Section 6 concludes.

2. Data

Table Al in the Supplementary Appendix providescdpsve statistics for our
variables which are measured at the departmenial nd cover the 1861-1911
period. Because of changes in the borders in theeved the 1870-1871 French-
Prussian war, France had 90 departments in 18618@arafter 1871. However, we
restrict, for simplicity, our analysis to the dejpaents which were part of France
throughout the whole period.

2.1 Fertility rates

We measure fertility rates in each French departrf@nevery decade between
1861 and 1911. Specifically we use data from Boir{@@97) who provides values
of the Coale (1969) Fertility Index in each depatinfrom 1806 to 1906 and which
we extend to 1911 using data from the 1911 Freeadsus. The Coale Fertility Index
controls for the demographic structure of the fem@abpulation. It is based on the
fertility levels of the Hutterites, a strict relays group in Northern America with a
very high level of fertility. A childless populatiowould have a Coale Fertility Index
equal to zero and a population with the fertiliater of the Hutterites would have a
Coale Fertility Index equal to one.

The Coale Fertility Indexkis defined as:
f = k=1 Fe- W)/ (Zk=1 Hie- W) (1)



where W is the number of women in age grolpin year t,F{ is the rate of
childbearing among women in th&" age interval in yeat and Hy represents the
fertility rates observed for the Hutterites. In @thvords, the Coale Fertility Indéxs
the ratio of the number of observed births to thenber of births if all women had
Hutterite fertility?

Bonneuil (1997) shows that, at the start of th® &éntury, there were substantial
differences in the fertility rates of the variouspdrtments that, presumably, reflected
cultural and linguistic diversity within France (\0&r, 1976, Braudel, 1986). In 1806,
some departments already had low fertility ratdsee Coale Fertility Index of
Calvados(in the North-West of France) was equal to 0.24@levthat of Lot-et-
Garonne (in the South-West) was equal to 0.313. Conveysillg Coale Fertility
Index of Seine(which comprised Paris and its immediate subwizs equal to 0.436
in 1806 but had already declined to 0.281 in 185Xact, the fertility of the average
department declined from 0.408 in 1806 to 0.310881 while the standard deviation
went from 0.107 in 1806 (26% of the mean) to 0.07#851 (24% of the mean). This
means that the decline in fertility during thatipdrwas relatively uniform in absolute
terms across French departments, without any sutietaonvergencé®

It was only in the second half of the™@entury that regional differences in
fertility disappeared: the average Coale fertilitglex of the French departments
decreased from 0.310 in 1851 to 0.244 in 1911 wilslstandard deviation dropped
from 0.074 (24% of the mean) to 0.038 (16% of thean). There was thus a
convergence in the fertility levels of the Frendpdrtments between 1861 and 1911,
as can be seen in Figuré'This is in contrast to what happened during theesime
period in other European countries such as Engaidales, Germany, or Italy, as
can be seen in Figures S1 to S4 in the SupplenyeAfgyendix. This convergence in

the regional fertility levels in France, unlike England and Wales, Germany and

® The Coale Fertility Index in Bonneuil (1997) isredified version of the usual Coale Fertility Index
because it includes the fertility of all women asmdot restricted to the fertility of married women

191t is noteworthy, therefore, that Paris and itsr@undings experienced a much more pronounced
fertility decline than the other departments (frelightly above average in 1806 to below average in
1851).

M This convergence is not explained by a generdirdeof fertility bounded by zero and can still be

observed when the logarithm of the fertility rezeconsidered.



Italy, is confirmed by the standard unconditionahwergence regressions (Barro and

Sala-i-Martin, 1992) which we report in Supplementappendix.

Figure 1. Fertility across French departments, 1861911
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Source: (Bonneuil 1997) and authors' computationd911.

2.2 Migration in 18' century France

Our data on emigrants from, and immigrants to daeimch department between
1861 and 1911 stem from the TRA dataset, also knasvtheEnquéte des 3000
familles (Survey of the 3000 Families) between 1861 and118®here may be
concerns with the representativeness of the TRAasgatsince it only provides
information on the place of birth and death ofiadlividuals whose surnames start by
the three letters "T", "R" and "A" (Blanchet and 9sker, 1992, Bourdelais, 2004,
Dupaquier, 2004). In Supplementary Appendix C, Wwews that we can reconstruct
the geography of internal migration in France fribra TRA data to the whole French
population at the department level for the 189111%&riod (for which the two



datasets overlap) so as to alleviate concerns diggpthe representativeness of the
TRA dataset?

Figure 2: Main bilateral migration corridors - 1891 Census data

Census data, 1891

Migrant stock

I ©.000-18,000 N= 69
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[ ] 45,000-54,000 N= 4
54,000-63,000 N=2
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Fait avec Philcarto * 7/16/2011 9:35:35 AM * http://philcarto.free fr

Notes:

* For the sake of readability, this map does nooriegll the 7,832 observations (=89*88, as there
are 89départemensof the migrant stocks but only those which amgda than 10% of the largest
stock, i.e., the 128 stocks larger than 9,000 Hadargest stock was formed by the 90,000 inhatsitan
of the Seinedépartemenborn in the neighbourin§eine-et-Oiseépartement

« In the legend, the first two numbers represent ibands of the bracket for the stock of
migrants; N represents the number of links betwdggrartementi each bracket.

The data enable us to compute bilateral migratiooks which are defined as the
number of people born in department i and livingl@partment j in year t. They show

that migrants moved from rural to urban areas asbeaseen in Figure 2, where we

2Abramitzky et al. (2011) show that the TRA datdseepresentative of the whole French population
in their assessment of nuptiality patterns.



graph the migration patterns in France in 189Wany migrants moved to the closest
industrial city, e.g., Lille in the North of France Marseille in the South. However,
Paris attracted migrants from all over the coun®@yerall, the descriptive statistics
Table Al indicate that 17.3% of the French popafatemigrated from their
department of origin over the 1861-1911 period.

It must be noted that our study does not accouninternational migration for
two reasons. First, as we mentioned above, theckréid not migrate to high land to
labor ratio (and therefore high-fertility) destimats such as the USA and other
European offshoots, unlike the inhabitants of otBaropean countries (e.g., Great
Britain, Ireland, Sweden or Norway)he annual mean French gross emigration rate
from 1860 to 1913 was only 0.18 international emungs per 1000 inhabitants
(including to French colonies and in particulardgeria), compared to 9.25 for ltaly,
4.61 for Great-Britain and 1.5 for Germany (Hattrd Williamson, 1998). Instead,
most French migration during the L @entury took place within Fran¢é.Second,
there was some foreign immigration to France, butais limited, only amounting to
2.9% of the total population in 1911 (Dupaquier &wlissou, 1988). In any case,
international migration did not prevent the declamel convergence of fertility rates in
France.

Rather, the importance of internal migrations iarfee and of external migrations
in other European countries may explain the speeifiect of migration on fertility in
France for at least two reasons. First, the impgbaterns in terms of self-selection on
fertility behavior are different. Second, the pdigintransmission of fertility norms
from destination-to-origin regions would work in pmsite directions, because the
urban and industrial destinations of French intenmgrants were predominantly low-
fertility places, in contrast to the countries e tNew World where high land-to-
labour ratios favored large families in rural ardasleed, as Livi-Bacci 2012, pp 54-
55) writes: "International rural-to-rural migratiorquired stable families with large
numbers of children. Families of that sort werelwealted to the destination countries

where land was abundant and so a large family okeve an advantage. Similarly

13 A similar pattern was documented by, e.g., Cadssr(1949) and Baines and Woods (2004), for
Great Britain.

14 Given the low numbers of French emigrants abriiadhes not seem relevant to investigate which
emigrants moved within the country and which emiggdeft the country, as might be the case for

emigration studies for countries like Sweden ordb&ritain.



advantageous were the traditional social and fam@jues of those migrants.
Migration from the countryside to cities and indigtregions, where workers were
employed primarily as wage workers in manufacturargl construction, favored
instead a different profile, namely, individuals agle family ties were looser, nuclear
families able to carefully plan births."

2.3 Economic and social characteristics of the dapants

In our empirical analysis, we control for the seemnomic factors which might
have contributed to the convergence in fertilittesain France in the second half of
the 19" century.

2.3.1 Life expectancy and child mortality

We use Bonneuil (1997)'s computations of life expecy at age 15 for the
individuals living in each department during thed&8906 period which we extend
to 1911 by using data from the French census. \& rally on the successive issues
of the French census to compute infant mortalitificv we define as the share of
children who died before age one.

2.3.2 Education and religiosity

The regressions account for the confounding effeteducation on fertility. For
this purpose, we compute the shares of the maldegmale population age five to 19
enrolled in primary and secondary schadls.

Moreover, education may be correlated with religyosTherefore, to assess the
confounding effects of religious observance oniligrtwe collect data from the
French census to compute the share of male anddeashidgdren enrolled in Catholic
(i.e., private) primary and secondary schools, @soeed to those studying in secular
state-funded primary and secondary schbbls.

2.3.3 Workforce and urbanization

5 |n 1881 and 1882, laws were passed to make prirahpol attendance until the age of 13
mandatory and to make state-funded schools tuftiem-and secular. Therefore, to get a better seihse
educational achievement in France during the penias also consider secondary school attendance
until age 19.

'8 Since data on actual church attendance is unalaifar the 1861-1911 period, we use a measure of
school choice, which is very often motivated byigielus observance (e.g., Cohen-Zada, 2006).
However, it is not a priori clear whether the deeliin religiosity was connected to the decline in
fertility in France. Departments such @étes du Nordand Nord experienced a decline in fertility
during the 18 century but remained staunchly Catholic until Wit notably elected representatives
who opposed the separation of Church and Stat@db {Franck, 2010).
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Our regressions account for the confounding effetishanges in the workforce
in the 19" century, characterized by the decline in the adrical sector and the
growth of the industry, as well as of urbanization, fertility. For this purpose, we
compute the shares of the workforce in the indalsémd service sectors (the control
group is the workforce in the agricultural sec@s)well as the share of the population
living in urban areas (the control group is theydapon in the rural areas).

3. Empirical methodology
3.1.Baseline model

To assess the impact of migration on fertility, @gimate the following equation:
log(fie) =
al.log(ERFNl-,t) + a,. log(emi,t) + as. log(emi,t). log(ERFNi,t) +
a4.log(IBFNi,t) + as. log(imi,t)+a6. log(imi,t).log(IBFNi,t) + b.log(Xij¢) + o +
o + & ¢
(2)
where f; . is the fertility rate in departmentin yeart, X;; is a vector of socio-
economic variables in departmenh yeart, o; anda; are department- and year-fixed
effects while the fertility norms of immigrants aechigrants are defined in line with
Spilimbergo (2009) as weighted averages of thellifgrrates in the migrants’
origin/destination department such that
ERFN;; = (ZjsiMije- fie)/ (Zjei Mijit) (3)
where ERFN is the emigrants’ residence fertilitymoandM;;. is the number of
people born in departmentiving in department at timet, f; ; is the fertility rate of
department at timet, and
IBFN; = (Xjei Mjie- fie) /(B2 Mjie) (4)
where IBRN is the immigrants' birthplace fertilitgrm.
In addition, we define the share of emigrarntsy;,, in proportion of the

population of departmenmt

emir = (X2 Mij)/Pis (5)
and the share of immigranisy; ., among inhabitants afepartment as
imye = (Zj2i Mjie)/Pis (6)

11



whereM;; . is the number of people born in departmditing in departmeng at time
tandP;, is the total population of departmerat timet.

To estimate Equation (2), we follow the methodatagiapproach of Brown and
Guinnane (2007) and Guinnane (2011) in their amalgé the European fertility
decline (Coale and Watkins, 1986). We include atgon terms between the fertility
norms and the shares of emigrants/immigrants takchdether the intensity of the
diffusion is larger where there are more migrakit® also include department and
time fixed effects to exploit within-department Nions across periods and correct
for unobserved heterogeneity between departmerdasiekkr, it is a priori unclear
whether we should specify Equation (2) in growttesaor in levels, and whether we
should include a lagged dependent variable an@d@gdd explanatory variables to
account for the potential delayed effects of ecamochanges. Our additional
regressions, which are available upon request,esigfat it is preferable to use a

specification in level without lagged variables.

3.2. Identification strategy

To estimate Equation (2), we use changes in treagts via the railroad network
within France as an instrumental variable. Thisidieation strategy is motivated by
the fact that travel costs were time-varying durthg 19" century, as the railroad
network was gradually built throughout the coun#kydecrease in travel costs should
therefore lower the costs of migration and incretige stock of migrantdndeed,
transport costs were substantial enough to mdiezn in 1901, the cheapest train
ticket (in third class) between Paris and Lyon (agjpmnately 450 km) cost three days
of a Parisian worker's wages and five days of avipal one. A coach ticket was
three times as expensive. In 1872, these numbentdvinave been six and 10.5 days
(France - Statistique des salaires, 1961).

Our first stage regression estimates a panel grauidel with the standard
Poisson Pseudo Maximum Likelihood that solves fetefoskedasticity and for the
existence of zero migrant stocks (Silva and Temm,e3006):

1og(Ml-j,t) = a + b.log(transport costs;_,,) + c.log(transport costs;_3,) +

Be+Bot+Bat e (7)

7 For the sake of comparison, the cheapest tickstwarth five hours of the net minimum wage in
2012.

12



whereM;; , are the migrant stocks whifl, f, andpg are the year-, origin-department
and destination-department fixed effects. We usea2 30-year lagged transport
costs because the mean migrant age was, accoalihg fTRA dataset, 38 years old
in 1861, 40 in 1872, 41 in 1881, 43 in 1891, 439091 and 50 in 1911, i.e. between
20 and 30 years after migration. These transpatscare computed in a four-step
procedure. First, we use Caron (1997)'s rail nétwoap to determine the available
travel (railroad, road, sea) links between adjacsmartments. Second, we compute
the great-circle distance between the adminiseatigntres dhef-lieg of adjacent
departments. Third, since rail prices were regdldig the State (Toutain, 1967, p.
277), there was a constant road or rail price gemeter throughout France and this
strategy provides the travel cost between adjadepartmentsFourth, we apply a
short-route finding algorithm taken from the UCINHEEtwork analysis program
(Borgatti et al., 2006) to compute the cheapesterand hence the travel costs
between eactepartment

To be a valid instrument, transport costs mustamdy correctly predict bilateral
migration but they should also neither entail reeercausality nor violate the
exclusion restriction by affecting the culturalfdgion of fertility norms through other
channels than migration. This will lead us to pdeva series of robustness checks in
Section 4.2. At this point, however, it is worthting that reverse causality may only
be an issue if migrants are self-selected on peaters for fertility and choose their
destination accordingl} Individuals living in a low- (respectively, highfgrtility
department who have preferences for large (smaltyilies may have found it
beneficial to migrate to a high- (low-) fertility edartment where their own
preferences are more in line with the prevailingnm® in terms of family size.
However, this would have not contributed to a coggace but to a divergence in the
fertility rate across departments. As such, reveessality and the self-selection of
emigrants would imply that our OLS coefficients arestimate the actual effect of
migration on the fertility decline.

As for the exclusion restriction, the historicataant on the development of the
French railroad network suggests that it took pladependently of fertility patterns,

or of the demand and supply for migration (Cara®97). Indeed, from the 1840s

18 Home fertility is well recognized as a push faabinternational migration but fertility at dessition
is not thought to be a significant pull factor (May 2010).
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onwards, the French government designed the rdilneavork to connect Paris to the
main economic centres of the country and by the-18®0s, the railroad network
connected all the main administrative towmhef-lie) of eachdepartment® To
illustrate our point, we graph in the Supplementapypendix the Coale fertility index
of each department between 1811 and 1911 and iaaldime that indicates when the
department was linked to Paris via the railroadeseh graphs show that the
introduction of the railroad was not linked to thecline in fertility.

Table 1 reports the regression results of the-$t@ge regression in Equation (7)
where we assess the relationship between our Nt costs and migrant stocks.
Column 1 considers all migrants while Columns 2 &ndistinguish between male
and female migrant®.

The first-stage regression results show that migtotks decline with increasing
travel costs, as could be expected. In other waonigrations increased as travel costs
decreased. In particular, our results in Columrudgsst that the elasticity between
20-year lagged transport costs and migrant stack8.9 while that between 30-year
lagged transport costs and migrant stocks is ®igen that the median decrease in
bilateral transports costs until 1891 is equal 8861 these figures suggest that the
median increase in bilateral migrant stocks evezgade after 1861 predicted by
transport costs is 19.5%. Given that the actualrégs 20%, this finding corroborates
the validity of our first-stage results. An intoiti for these results is that the decline in
bilateral transport costs at time t predicts moreess accurately the increase in
bilateral migrant costs at time t+30 years. Finallye note that the first stage
regression results reported in Columns 2 and 3esigbat there is no specific effect
for men or women, either in terms of size or magtet

A potential concern with our identification strayews that transport costs and
migration may be correlated with other factors wahétso influence fertility rates. We
discuss this issue in Section 4.2 and provide sévebustness checks for the size,
significance and validity of our results.

¥ This design, which originally comprised seven dineas named.'Etoile de Legrand(Legrand's
star), after the then under-secretary of publickwom the supplementary appendix, we show the stat
of development of the railroad network in 1856.

% The results in Columns 2 and 3 of Table 1 shouwdsken as robustness checks since our

instrumental variable, transport costs, does not bg gender.

14



4. Results

4.1. The effect of migration on the decline in fertility

Table 2 analyses the impact of migration of menaothen on the convergence
in the fertility rates of the French departmentsluthns 1 and 2 report OLS estimates
while Column 3 show IV estimates. Column 1 onlylinies the fertility norms of
emigrants and immigrants, the shares of migrandstia@ interaction variables while
Columns 2 and 3 also includes our set of controlat¢es. It appears that none of
these controls has a significant effect on feytilexcept for infant mortality.

The results in Table 2 suggest that immigrants emdgrants did not have the
same effect on the fertility convergence betweefi118nd 1911. At first glance,
immigrants seem to have no systematic effect dilifigwhile emigrants do. Indeed,
the positive and significant coefficient &migrants’ Residence Norsuggests that
departments whose emigrants moved to destinatiathssivongly declining fertility
experienced a larger decline in their own fertilityioreover, the negative and
significant coefficient ofShare of Emigrantsuggests that departments with the
largest increase in the share of emigrants expegtbthe largest drop in fertility.

However, we cannot interpret the coefficients of thteracted variables by
themselves. We note that the interaction vari&oregrants' Residence Norm * Share
of Emigrantshas a negative and significant sfgnThis suggests two possible
interpretations. On the one hand, the interactianable mitigates the effect of the
two variablesEmigrants' Residence Norand Share of Emigrantsaken separately
because individuals who remained in department$ wai increasing share of
emigrants moving to low-fertility areas were moikely to have a high number of
children. On the other hand, the interaction vadeatuggests that the effect of the
Emigrants' Residence Norm is lower at high levélsrigration. This is suggestive
of diminishing returns to migration in terms of anfnational transmission, in line
with the rest of the literature (e.g., Spilimbefg008) and Beine et al. (2013)). In any
event, our counterfactual analysis in Section 5&ipes a quantitative discussion of
how these different effects balance out. Howevee, fivst provide a series of
robustness checks in the next subsection.

L In the studies of Spilimbergo (2008) and Beinale{2013) whose specification is very similar to

ours, this interaction term is not significant.
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4.2. Robustness checks

Some concerns pertaining to our analysis may bastelto the endogenous
relationship between migration and fertility. Whiteverse causality and the self-
selection of migrants are unlikely to bias ourrasties as we discussed in Section 3.2,
our identification strategy is meant to addressepil omitted variable bias and
ensure the validity of the exclusion restrictiorour regressions. Specifically, it could
be argued that lower transport costs could easdittusion of norms of low fertility,
not just through migration, but also through otbkannels, notably the diffusion of
newspapers and booksMore generally, one may also be concerned thaspart
costs in the second half of the™@entury are associated with other forces thatctoul
have shaped the joint evolution of migration andility. However, it is worth noting
that in 19" century France, there were internal tariffs, knoasoctrois which
constituted an impediment to the circulation of pngnods (Franck et al., 2014).

To mitigate these concerns, we run three seria®lmistness checks. First, we
test whether there is a relationship between migstotks between 1861 and 1911,
whether instrumented by the fall in transport castsot, and the fertility decline
between 1811 and 1861. It is reassuring to findable 3 that there is not such a
relationship.

Second, we include a series of "bad controls" (Atgnd Pischke, 2009) which
are potentially endogenous to migration and feytiin the regressions in Table 2.
These include other potential vectors of culturiilidion, such as the total number of
periodicals published in each year and each depattmThese also include
demographic variables that could be correlated Witth migration and fertiliy’,
such as the share of births out of wedlock, theesbaillegitimate births as a share of
out-of-wedlock births, as well as the shares ofrredrmen and women for the 20-24,
25-29, 30-34 and 35-39 age groups. Except fordted humber of periodicals which
we collect from the successive issues of Bildiographie de la France ou Journal

général de l'imprimerieas well as from Avenel (1895, 1901) and Mermet8(t8

22 Newspapers and books are high value-to-weight evltissemination across France between 1851
and 1911 was more likely to be influenced by chanigethe availability of transport rather than by
changes in transportation costs. On the diffusiomesvspapers and, in particular, on the importasfce
regional newspapers outside Paris, see, e.g., Md865), Bellanger (1969) and Albert (1972).

% Since these variables are likely endogenous, dheyot included in our baseline regressions.
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1901), all these other variables are collected ftbensuccessive issues of the French
census. The results are reported in Table 4. Wktfiat none of these "bad controls”
has a consistent effect on the coefficients ofvauiiables of interest, either in terms of
size or significance level.

Third, there might be some concern that our resates driven by spatial
autocorrelation, given the nature of our data am@igcal strategy (see also Murphy
(2015)). It is therefore reassuring to find in T@bl that our main regression results

are robust to accounting for the inclusion of sgagutocorrelation.

5. Channels of the fertility decline: a counterfactualanalysis

In this section, we discuss possible channels tgirouhich emigration affected
fertility. Specifically we carry out a counterfaatuanalysis to examine potential
differences between the migration of men and of ewmmas well as the role of
migration from and to Paris.

Tables 6 and 7 present regression results on alsahgb only includes male and
female migrants, respectively. Moreover, the sanipléhe regressions shown in
Table 8 excludes all migrants, i.e., both men amtnen, to and from Paris, which
made up most of th8einedepartment.

In Tables 6 and 7, the significance and the sizb®toefficients associated with
Emigrants' Residence NorrBhare of Emigrantand Emigrants' Residence Norm *
Share of Emigrantare roughly similar to those in Table 2. Thesealtessuggest that
male and female emigrants contributed equally eoféntility decline. They are thus
in line with the historical evidence that long-tenmigrations, which our study
analyses to capture the decline in fertility, wefeen joint migrations of men and
women, unlike short-term migrations which were awegImingly undertaken by men
alone (Chatelain, 1976.

2 We note that in Table 7 thhare of (Female) Immigrantnd the interaction variabl@emale)
Immigrants' Residence Norm * Share of (Female) kpnamts have positive and significant
coefficients. This effect is however not found foale immigrants. While these results confirm our
remark in Section 4.1 that immigrants had overalleffect on the decline in fertility, it nonethedes
suggests that female immigrants did not immediatelgpt the lower norms of their department of
destination. It is likely that they had more chéddrthan the women in their destination department b
fewer children than in their origin department. AAgh their behaviour did not prevent the convergenc

in fertility rates.
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In Table 8, we report regression results on a santipht excludes male and
female migration from and to tf&einedepartment (which comprised Paris). They are
different from those in Table 2 since the coefintge associated witlEmigrants'
Residence NormShare of Emigrant@nd Emigrants' Residence Norm * Share of
Emigrantsare smaller in Table 8 and not systematicallyisteally significant across
the OLS and IV regressions. They actually sugdest migration to Paris played a
major role in the decline in fertility in France/em though our data indicate that only
26.33% of migrants lived in Paris throughout theigue® We develop this intuition
in our counterfactual analysis below.

We then compute the counterfactual values of thédifie rate in each department
under the assumption that the size, bilateral stracand fertility of emigrants and
immigrants would have remained at their 1861 lefelr this purpose, we use the
OLS and IV regression results in Columns 2 and #h(the control variables) of
Tables 2, 6, 7 and 8 (i.e., on the samples of @jfants, only male migrants, only
female migrants, as well as of all migrants excetgdseineas destination and origin).
In Table 9, we report these counterfactual valudbeanational level along with the
actual fertility data between 1861 and 1911. Wessshe fit of each model with the
Pearsony® statistic as in Buchinsky et al. (20#4)Overall, the Pearsoyf statistic
shows that our regressions capture the impact gifation on fertility decline.

To illustrate our analysis, we report two graphsdohon the counterfactual
values obtained with the IV regressions reporte@atumn 4 of Tables 2, 6, 7 and 8
and reported in Table 9. First, Figure 3 shows elelution of the actual and
counterfactual values for the IV regressions ofuhweighted average fertility rate at
the national level between 1861 and 1911 undemfisemption that no changes in
fertility norms and in the shares of migrants hadusred after 1861. Second, Figure 4
shows these same values in the form of histogrémus, highlighting the decline in
the standard error of fertility rates over timedahe progressive convergence of
fertility rates across France.

% Only 5.25% of the total emigrants were born in$isinedepartment throughout the period.
% The Pearsory’ statistic is computed ag= Y1, (Predicted; — Observed;)?/Predicted;. The
critical values at the 10%, 5% and 1% levels ohiligance arex? (80)=64.218,x%.(80) =60.391

andy?,(80)=53.540.
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Three general observations can be drawn from Talle well as from Figures 3
and 4. First, the counterfactual values of the ayerCoale fertility index are larger
than the actual values. For instance, Table 9Rseel A of Figures 3 and 4) indicates
that the average French Coale fertility index waduddl been 0.293 in 1911 had there
been no change in migration of men and women aBéd, instead of 0.244. Since
the national Coale fertility index in 1861 was elqwe.310, these findings imply that
the 0.66 point drop in fertility in France betweH61 and 1911 can be broken down
into a 0.49 point drop caused by migration and & (point drop which can be
attributed to other economic and demographic factmost likely to infant mortality
since it is the only other significant variableauar regressions. It is also interesting to
note that the counterfactual values for the stahdiviation of the Coale Fertility
Index are larger than the predicted values, bltlstver than the actual values. In
other words, while our model slightly under-estiggatthe standard deviation of
fertility, it nonetheless suggests that migratiantcibuted to the convergence of
fertility rates across France. Moreover, the figuire Table 9 (see Panels C and D of
Figures 3 and 4) suggest that the fertility dectiaa be equally attributed to male and
female migration.

Second, the counterfactual values indicate thadteeage French Coale Fertility
Index would have been equal to 0.265 (see Pandl Hgares 3 and 4) under the
assumption that no change in fertility norms irgoridepartments and in the share of
immigrants had occurred after 1861 and equal t6@uhder the assumption that no
change in fertility norms in destination departnseamid in the share of emigrants had
occurred after 1861 (see Panel F of Figures 3 and@ihese findings suggest that the
depressing effects on fertility of the change&migrants' Residence NoramdShare
of Emigrantsand of the changes immigrants' Birthplace Normand Share of

Immigrantsare equally large, at least at the national level.
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Figure 3. Counterfactual fertility in France, 186911

Panel 3a. Counterfactual fertility in France under Panel 3c. Counterfactual fertility in France under Panel 3e. Counterfactual fertility in France under
change in migration after 1861 changes in female migration after 1861 change in immigration after 1861
= - L
L T, R e
1871 1881 1881 1801 1811 = 1881 1881 1801 1911 = 1881 1881 1801 1911

Actual fertiity ———-—- Counterfactual fertility Actual fertility ————- Counterfactual fertility

Actual fertility ————- Counterfactual fertility

Panel 3b. Counterfactual fertility in France under  pane| 3d. Counterfactual fertility in France under ~ Panel 3f. Counterfactual fertility in France undes
changes in migration from and to Paris after 1861 changes in male migration after 1861 change in emigration after 1861

=

T T T T T
1871 1881 1821 1801 1811 1871 1881 1891 1801 1911 1871 1881 1881 1801 1911

Actual fertility ————- Counterfactual fertility

Actual fertiity ————- Counterfactual fertility Actual fertiity —-———- Counterfactual fertility

Note: This figure graphs the evolution of the atthapredicted and
counterfactual IV-predicted of the fertility raterfthe whole of
France using the IV regression results with thetrobrvariables in
Column 4 of Tables 2, 5, 6 and 7 and as reporte@aile 9. The
dotted black lines in each panel indicate the beuaoflthe 95%-
confidence interval for the predicted values ofrtedfactual fertility.
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Figure 4. Counterfactual histogram of fertilitykinance, 1861-1911

Panel 4c. Counterfactual histogram of French fgrtilnder
no change in female migration after 1861

Panel 4e. Counterfactual fertility in France underchange in
immigration after 1861

Panel 4a. Counterfactual histogram of French figrtiinder
no change in migration after 1861
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Panel 4b. Counterfactual histogram of French fgrtiinder no
change in migration from and to Paris after 1861

10

10

10

Panel 4d. Counterfactual histogram of French fgrtiinder
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Note: This figure provides histograms for the ceufaictual values of
the fertility rate in the French departments usihg IV regression
results with the control variables in Column 4 ables 2, 5, 6 and 7
and as reported in Table 9.
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Third, Table 9 suggests that Paris played a majer in the decline in fertility
rates throughout the periél.As can be seen in Panel B of Figures 3 and 4, the
counterfactual average value of the Coale fertiliigex in the IV regression in the
absence of migration to and fro8eineis found to be much higher than its actual
level in 1911 (0.276 vs. 0.244). Given that theoratl Coale fertility index in 1861
was equal to 0.310, these findings imply that tleenterfactual fertility decline
without Paris is only one half of the actual drO@Bé points instead of 0.66). In other
words, since 26.33% of the total migrants movedh®Seinedepartment between
1861 and 1911, our counterfactual analysis sugdleatshe information sent back to
their department of origin by one immigrant3einehad the same depressing effect
on fertility as three immigrants who moved to otbepartments.

All in all, these observations thus suggest thageants to theSeinedepartment
mattered more than other emigrants, and thislisénwith the cultural, economic and
political importance of Paris within France. We ntaink that would-be emigrants
sought to move to Paris, even if they eventuallgrated to the closest regional
industrial center, and chose to have few childrecabse they learnt from emigrants
from their regions that individuals who were alngdiging in Paris had few children.
This might have been a cultural element of Parifanand there is evidence that the
political and economic elites living in Paris aldgahad few children by the end of the
18" century (Livi-Bacci 1986). But this feature of R#n life might also have been
grounded in an economic rationale: Parisians hadcfaldren because raising many
children in Paris was costly and difficult. In fadt was customary for Parisians to
send new-borns to foster care in the countrysiden ¢hough this was expensive and
infant mortality rates were high (Rollet-Echali#g90)?® As such, our analysis of the

results suggests an explanation for the lowerlitgrtiates in France before WWI

" The Seinedepartment, which includes Paris, along wiine-et-Oisand Seine-et-Marngwhich
comprise the Parisian suburbs, were areas of latilitieby the mid-19" century. In 1901 and 1911,
the fertility of Seinewas below the 5 percentile of fertility in France. In addition,etttotal French
population amounted to 37,386,313 inhabitants i6118nd to 41,479,006 in 1911, while there were
1,953,660 inhabitants in Seine in 1861 and 4,154i04911. HenceSeineaccounted for 5.2% of the
French population in 1861 and 10% in 1911

% The poorer the French couples were, the furtheryaiivey would have to send their children from
Paris. In the second half of the"&entury, well-to-do families would employ a wetrse at home to
take care of their children (Fay-Sallois, 1980)e Sdso Rapoport and Vidal (2007) for additional

anecdotal evidence and an interpretation in tefrendogenous parental altruism formation.
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which pertains to the diffusion via migrants of @mfiormation which combined a
cultural component and an economic rationale rél&bethe cost of child rearing in

Paris.

6. Conclusion

In this study, we investigate the impact of migraton the fertility transition. We
focus on the convergence in fertility rates witkirance between 1861 and 1911 by
taking advantage of the fact that internal migmatiwas much more prevalent than
international migration over that period (in costrato most other European
countries). Using various historical data soureespuild a bilateral migration matrix
between French departments, with observations eteeryears. We then assess the
effects of the changing fertility norms of emigraaind immigrants in their birthplace
and residence departments. We address the endtgehmiigration choices by using
time-varying bilateral travel costs resulting frotme gradual development of the
railroad network as an instrumental variable.

Our results suggest that the transmission of in&dion via migration explained
most the convergence of fertility rates across é@amhile socio-economic variables
had, at best, a limited impact. In particular, emngs sent back information to their
region of origin regarding the decreasing fertilitgrms of their region of destination.
It is therefore plausible that emigrants sent imfation to those who stayed behind,
but who might have wanted to emigrate in the futdreis information regarding
social norms about family size could also have bgesunded in an economic
rationale pertaining to the cost of raising childia urban areas, and specifically in
Paris. Our interpretation is consistent with theaidhat the lack of external migration
might have been crucial in explaining French exosalism in Europe. Internal
migration was, relative to all migrations, an orad#rmagnitude more important in
France than in other European countries. The efiéd¢trench cultural unification,
especially the emulation of Paris as the focus tpaircultural change, was thus not
counterbalanced by the potential influence of Hegftility New World destinations
on fertility levels, as may have occurred in otBerropean countries. As such, our
results are in line with the notion that Francegpessively became a fully culturally

integrated country in the course of thé't@ntury.
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Table 1: Travel costs and migration: first stage rgressions

The dependent variablens;; . the (log of the) stock of migrants borndapartment living in départmenf at timet

All migrants
-0.9%**
20-year lagged log(travel costs
y 99 g( ) (0.06)
_0'6***
30-year lagged log(travel costs
y 99 g( ) (0.05)
Year fixed effects Yes
Origin-départemen& destinationdépartementixed effects Yes
Pseudo R2 0.60
Number of clusters 7310
Number of observations 43,690

Male migrants Female migrants

_0'8*** _0'9***
(0.08) (0.07)
-0.7%% -0.5%%*
(0.06) (0.06)
Yes Yes

Yes Yes

0.53 0.55

7310 7310

43,690 43,690

Note: Robust standard errors clustered at the edgpartment. & destination-department are repdrtdiackets.
*** indicates significance at the 1%-level, ** inchtes significance at the 5%-level, * indicatesigance at the

10%-level.
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Table 2: Determinants of the fertility decline in France, 1861-1911: all migrants

1) 2 (3) 4)
OLS oLS v v
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.539**  0.397*** 648 0.788**
[0.136] [0.107] [0.320] [0.302]
Immigrants' Birthplace Norm (t) 0.0631 -0.149 1.289 0.378
[0.126] [0.0937] [0.263] [0.287]
Emigrants' Residence Norm (t) * Share of Emigrants( -1.655***  -1.300**  -3.046***  -2.990***
[0.620] [0.530] [0.889] [0.788]
Immigrants' Birthplace Norm (t)* Share of Immigrauift) 2.288** 3.113*** 0.0166 1.104
[0.981] [0.721] [1.320] [0.806]
Share of Emigrants (t) -2.800***  -2.025%*  -4.214** -3.973***
[1.045] [0.819] [1.375] [1.200]
Share of Immigrants (t) 4273 49110 1.155 ng*
[1.305] [0.981] [1.810] [1.000]
Life Expectancy Age 15 (t) -0.00871 -0.00855
[0.00912] [0.0106]
Infant Mortality (t) 0.684** 0.649*
[0.299] [0.346]
Urban (t) -0.0926 0.152
[0.320] [0.298]
Industries (t) -0.0122 -0.00283
[0.00745] [0.00697]
Professionals (t) -0.0137 -0.00641
[0.0134] [0.0126]
Female Education (t) -0.0472 -0.0209
[0.0414] [0.0401]
Male Education (t) 0.00908 0.00840
[0.0484] [0.0500]
Share of Girls in Primary Catholic Schools (t) ao1 0.0172
[0.0181] [0.0213]
Share of Boys in Primary Catholic Schools (t) -0696 0.00441
[0.0156] [0.0154]
Constant -0.512* -0.830 0.707** 0.320
[0.198] [0.513] [0.294] [0.632]
Within R2 0.6 0.75 0.7 0.76
F-stat 41.9 50.03 39.7 59.60
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Departmentixed effects Yes Yes Yes Yes
Number of clusters 81 81 81 81
Observations 486 486 486 486

Note: This table reports the full results of TaBleAll the variables are in logarithms. Robust d&nd
errors clustered at the department-level are reddn brackets. *** indicates significance at thi 1

level, ** at the 5%-level, * at the 10%-level.
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Table 3. Migration in 1861-1911 and lagged fertilif in 1811-1861

1) (2) 3) 4)
OoLS OoLS Y] v
Dependent variable is Fertility(t-50)
Emigrants' Residence Norm (t) 0.00611 -0.164 -0.381 -0.335
[0.147] [0.142] [0.313] [0.304]
Immigrants' Birthplace Norm (t) -0.0680 -0.101 ®B34 -0.134
[0.146] [0.142] [0.326] [0.352]
Emigrants' Residence Norm (t) * Share of Emigrahnts( 0.416 0.827 -0.475 -0.0261
[0.930] [0.865] [1.124] [1.129]
Immigrants' Birthplace Norm (t)* Share of Immigrargt) 0.0496 0.0918 0.231 0.885
[1.100] [1.111] [1.014] [1.009]
Share of Emigrants (t) 1.028 1.696 -0.550 -0.0403
[1.514] [1.373] [1.585] [1.590]
Share of Immigrants (t) 0.292 0.00920 -0.406 0.159
[1.409] [1.379] [1.395] [1.356]
Life Expectancy Age 15 (t) 0.0234 0.0284**
[0.0142] [0.0142]
Infant Mortality (t) 0.864* 1.070%**
[0.449] [0.442]
Urban (t) -0.116 -0.237
[0.212] [0.172]
Industries (1) 0.0103 0.00459
[0.00940] [0.0100]
Professionals (t) -0.00922 -0.0111
[0.0171] [0.0179]
Female Education (t) -0.0960 -0.122**
[0.0673] [0.0576]
Male Education (t) -0.00695 -0.0101
[0.0620] [0.0556]
Share of Girls in Primary Catholic Schools (t) 406 -0.0343
[0.0281] [0.0305]
Share of Boys in Primary Catholic Schools (t) 0334 0.0232
[0.0194] [0.0199]
Constant -1.089***  -2.686***  -0.943**  -3.106***
[0.249] [0.808] [0.274] [0.828]
Within R2 0.5 0.57 0.6 0.59
F-stat 21.6 23.52 27.1 21.84
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Departmentixed effects Yes Yes Yes Yes
Number of clusters 81 81 81 81
Observations 486 486 486 486

Note: This table reports the full results of TaBleAll the variables are in logarithms. Robust d&d
errors clustered at the department-level are reddr brackets. *** indicates significance at thi 1

level, ** at the 5%-level, * at the 10%-level.
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Table 4. Migration and the fertility decline, 18611911, accounting for newspapers, out-of-wedlock hhis,

marriage

Emigrants' Residence Norm (t)

Immigrants' Birthplace Norm (t)

Emigrants' Residence Norm (t) * Share of Emigrahts(t
Immigrants' Birthplace Norm (t)* Share of Immigraxts
Share of Emigrants (t)

Share of Immigrants (t)

Life Expectancy Age 15 (t)

Infant Mortality (t)

Urban (t)

Industries (t)

Professionals (t)

Female Education (t)

Male Education (t)

Share of Girls in Primary Catholic Schools (t)
Share of Boys in Primary Catholic Schools (t)
Total Number of Periodicals (t)

Share of Children Born out of Wedlock

out of the Total Number of Births (t)

Share of Not Legitimized Children

out of Those who were Born out of Wedlock (t)
Share of Married Men Age 20-24

Share of Married Women Age 20-24

Share of Married Men Age 25-29

Share of Married Women Age 25-29

Share of Married Men Age 30-34

Share of Married Women Age 30-34

Share of Married Men Age 35-39

Share of Married Women Age 35-39

Continuing next page

age at
) @ ©) 4 ®) (6)
oLS OoLS oLs v v v
Dependent variable is Fertility(t)
0.388*** 0.386*** 039 0.783** 0.775** 0.796**
[0.108] [0.112] [0.102] [0.301] [0.299] [0.304]
-0.138 -0.148 -0.153  0.391 0.384 0.334
[0.0940] [0.0956] [0.0992] [0.286] [0.284] [0.298]
-1.277* -1.266** -1.311*  -2,981%*  -2,0945%* .3 (054***
[0.543] [0.542] [0.516] [0.788] [0.792] [0.771]
2.967*** 3.115%* 3.185*** 0.930 1.076 1.180
[0.718] [0.720] [0.812] [0.760] [0.821] [0.773]
-1.993** -1.978* -2.014*  -3.978**  -3.905***  -4.064***
[0.835] [0.846] [0.795] [1.199] [1.204] [1.178]
4. 725%* 4.916*+* 5.041*** 1.612* 1.786* 1.929**
[0.977] [0.979] [1.109] [0.921] [1.016] [0.942]
-0.00858 -0.00861 -0®209 -0.00857 -0.00859 -0.0101
[0.00923] [0.00911] [0.00953] [0.0106] [0.0106] (0ao5]
0.687** 0.688** 0.621** 0.645* 0.647* 0.581*
[0.300] [0.298] [0.310] [0.344] [0.346] [0.345]
-0.0661 -0.0956 -0.0739 0.183 0.144 0.177
[0.319] [0.320] [0.323] [0.292] [0.300] [0.292]
-0.0120 -0.0118 -0.0114 -0.00238 -0.00223 -0.00288
[0.00742] [0.00751] [0.00766] [0.00696] [0.00701] 0.90726]
-0.0123 -0.0144 -0.0119 -0.00463 -0.00774 -0.00427
[0.0134] [0.0137] [0.0131] [0.0127] [0.0127] [0.072
-0.0474 -0.0470 -0.0530 -0.0205 -0.0196 -0.0294
[0.0410] [0.0415] [0.0409] [0.0391] [0.0402] [0.089
0.00747 0.00780 0.00767 0.00661 0.00766 0.00696
[0.0477] [0.0485] [0.0480] [0.0487] [0.0502] [0.c818
09512 0.0106 0.0120 0.0190 0.0165 0.0184
[0.0182] [0.0183] [0.0178] [0.0220] [0.0216] [0.c20
-0®01  -0.000552 -0.00161 0.00300 0.00475 0.00389
[0.0156] [0.0158] [0.0156] [0.0156] [0.0154] [0.cA15
-0.0188 -0.0236
[0.0163] [0.0147]
-0.0599 -0.0951*
[0.0593] [0.0502]
-0.00257 -0.0206
[0.8K7 [0.0400]
0.101 -0.0155
[0.163] [0.155]
0.102 0.125
[0.144] [0.131]
-0.118 -0.131
[0.129] [0.135]
0.0546 0.0828
[0.187] [0.174]
-0.253* -0.276**
[0.133] [0.133]
-0.242 -0.191
[0.208] [0.191]
0.384* 0.427*
[0.214] [0.226]
-0.0552 -0.0755
[0.276] [0.260]

34



Constant -0.805 -0.846 -0.759 0.372 0.328 0.339

[0.517] [0.511] [0.532] [0.632] [0.636] [0.624]
Within R2 0.8 0.75 0.76 0.8 0.76 0.77
F-stat 47.3 45.85 47.17 60.5 53.70 59.04
Prob > F-stat 0.0 0.00 0.00 0.0 0.00 0.00
Year-fixed effects Yes Yes Yes Yes Yes Yes
Department-fixed effects Yes Yes Yes Yes Yes Yes
Number of clusters 81 81 81 81 81 81
Observations 486 486 486 486 486 486

Note: This table reports the full results of TableAll the variables are in logarithms. Robust d&nd
errors clustered at the department-level are reddn brackets. *** indicates significance at thi 1
level, ** at the 5%-level, * at the 10%-level.
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Table 5: Determinants of the fertility decline in Fance — spatial regressions

1) ) 3) 4
OoLS OoLS v v
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.468*** 0.358*** Q-+ 0.646***
[0.0964] [0.0996] [0.121] [0.168]
Immigrants' Birthplace Norm (t) 0.0227 -0.134 0.807 0.233
[0.115] [0.0960] [0.196] [0.196]
Emigrants' Residence Norm (t) * Share of Emigrdnts(  -1.892*** -1.376** -1.892%+* .2 B59***
[0.492] [0.535] [0.616] [0.728]
Immigrants' Birthplace Norm (t)* Share of Immigrargt) 2.110** 2.572%** 0.337 0.850
[0.904] [0.760] [1.280] [0.693]
Share of Emigrants (t) -3.098*** -1.826** -2.589*** -3 685***
[0.793] [0.803] [0.944] [1.086]
Share of Immigrants (t) 3.993*** 4.,482% 1.272 v+
[1.223] [1.019] [1.844] [0.876]
Life Expectancy Age 15 (t) 0.0122*** 0.00945***
[0.00205] [0.00230]
Infant Mortality (t) 1.294%** 1.166%***
[0.162] [0.177]
Urban (t) 0.0119 0.307
[0.247] [0.216]
Industries (1) -0.00808** -0.00420
[0.00373] [0.00321]
Professionals (t) 0.0161** 0.00875
[0.00727] [0.00957]
Female Education (1) -0.0353 -0.0125
[0.0336] [0.0346]
Male Education (t) 0.0198 0.0412
[0.0395] [0.0439]
Share of Girls in Primary Catholic Schools (t) oo 0.0166
[0.0170] [0.0199]
Share of Boys in Primary Catholic Schools (t) -@D0 0.00471
[0.0157] [0.0145]
P 2.630%** 2.492%* 1.030 1.703**
[0.302] [0.335] [0.629] [0.536]
o’ 0.00474** 0.00337** 0.00475*** 0.00330***
[0.000544] [0.000343] [0.000530] [0.000330]
Within R2 0.6 0.7 0.6 0.8
Log-pseudolikelihood 607.6 690.6 610.2 698.0
Year-fixed effects Yes Yes Yes Yes
Départementfixed effects Yes Yes Yes Yes
Number of clusters 81 81 81 81
Observations 486 486 486 486

Note: This table reports spatial autoregressiveessions with fixed effects using the xsmle Stata
command (Belotti et al., 2013) for the regressiongable 2. All the variables are in logarithms.
Robust standard errors clustered at the departieeelt-are reported in brackets. *** indicates

significance at the 1% level, ** at the 5%-levelt'the 10%-level.

36



Table 6: The fertility decline in France, 1861-1911only male migration

1) (2) 3) (4)
OoLS OoLS v v
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.478*** 0.365*** og 0.822%**
[0.118] [0.0920] [0.314] [0.293]
Immigrants' Birthplace Norm (t) 0.0500 -0.136* 1725 0.329
[0.109] [0.0793] [0.256] [0.276]
Emigrants' Residence Norm (t) * Share of Emigrants(  -1.248** -1.043* -2.903** -2 851 ***
[0.534] [0.450] [0.788] [0.724]
Immigrants' Birthplace Norm (t)* Share of Immigrarft) 1.239 2.108*** -0.328 0.830
[0.854] [0.604] [1.333] [0.847]
Share of Emigrants (t) -2.094** -1.588** -4.000%** -3.809***
[0.830] [0.628] [1.219] [1.109]
Share of Immigrants (t) 2.688** 3.520*** 0.658 1%1
[1.156] [0.808] [1.872] [1.084]
Life Expectancy Age 15 (t) -0.00690 -0.00980
[0.00901] [0.0105]
Infant Mortality (t) 0.761** 0.592*
[0.302] [0.346]
Urban (t) -0.139 0.129
[0.316] [0.303]
Industries (t) -0.0124 -0.00194
[0.00759] [0.00699]
Professionals (t) -0.0184 -0.00676
[0.0131] [0.0128]
Female Education (t) -0.0337 -0.0301
[0.0390] [0.0393]
Male Education (t) -0.00351 0.00969
[0.0447] [0.0496]
Share of Girls in Primary Catholic Schools (t) ®@86 0.0130
[0.0179] [0.0205]
Share of Boys in Primary Catholic Schools (t) -290 0.00743
[0.0161] [0.0150]
Constant -0.601*** -0.967* 0.720** 0.371
[0.195] [0.502] [0.303] [0.631]
Within R2 0.6 0.75 0.7 0.76
F-stat 41.7 50.69 38.7 55.72
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Departmenfixed effects Yes Yes Yes Yes
Number of clusters 81 81 81 81
Observations 486 486 486 486

Note: All the variables are in logarithms. Robusinslard errors clustered at the department-lewel ar
reported in brackets. *** indicates significancelat 1% level, ** at the 5%-level, * at the 10%-ébv
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Table 7: The fertility decline in France, 1861-1911only female migration

(1) (2) 3) 4)
OoLS OoLS v v
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.493*** 0.294*** a2 0.686**
[0.136] [0.103] [0.316] [0.304]
Immigrants' Birthplace Norm (t) 0.00404 -0.151* 363** 0.474
[0.120] [0.0834] [0.273] [0.299]
Emigrants' Residence Norm (t) * Share of Emigradpts( -1.980*** -1.187* -2.917%*  -2.891%**
[0.685] [0.603] [0.907] [0.784]
Immigrants' Birthplace Norm (t)* Share of Immigrarft) 2.595%** 3.126*** 0.392 1.348*
[0.968] [0.684] [1.320] [0.780]
Share of Emigrants (t) -3.362*%** -1.794* -4.033***  -3.804***
[1.201] [1.032] [1.401] [1.192]
Share of Immigrants (t) 4.655*** 4.803*** 1.665 BB**
[1.267] [0.928] [1.781] [0.952]
Life Expectancy Age 15 (t) -0.00686 -0.00631
[0.0106] [0.0107]
Infant Mortality (t) 0.759** 0.740**
[0.335] [0.348]
Urban () -0.110 0.166
[0.338] [0.294]
Industries (t) -0.0121 -0.00386
[0.00771] [0.00701]
Professionals (t) -0.00778 -0.00621
[0.0149] [0.0124]
Female Education (t) -0.0717 -0.0123
[0.0452] [0.0412]
Male Education (t) 0.0172 0.00707
[0.0534] [0.0504]
Share of Girls in Primary Catholic Schools (t) a1eo 0.0203
[0.0191] [0.0220]
Share of Boys in Primary Catholic Schools (t) 0310 0.00182
[0.0156] [0.0158]
Constant -0.613*** -1.038* 0.644** 0.184
[0.201] [0.600] [0.282] [0.631]
Within R2 0.6 0.73 0.7 0.76
F-stat 39.1 52.00 41.3 63.80
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Departmenfixed effects Yes Yes Yes Yes
Number of clusters 81 81 81 81
Observations 486 486 486 486

Note: All the variables are in logarithms. Robusinslard errors clustered at the department-level ar
reported in brackets. *** indicates significancela 1% level, ** at the 5%-level, * at the 10%-dtv
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Table 8: The fertility decline in France, 1861-1911excluding migration to and from Seine (Paris anduburbs)

(1) (2) 3) (4)
OLS oLS \% \%
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.399*** 0.293*** Q& 0.467
[0.129] [0.105] [0.435] [0.406]
Immigrants' Birthplace Norm (t) 0.0850 -0.162 0.545 0.499
[0.158] [0.112] [0.402] [0.371]
Emigrants' Residence Norm (t) * Share of Emigrahnts( -0.557 -0.840 -2.521 -2.634*
[0.837] [0.654] [1.713] [1.520]
Immigrants' Birthplace Norm (t)* Share of Immigrauift) 2.337* 3.339*** 1.658 2.055*
[1.283] [0.878] [1.527] [1.156]
Share of Emigrants (t) -1.172 -1.390 -3.574 -3.524
[1.321] [0.954] [2.670] [2.332]
Share of Immigrants (t) 4.136** 5.102*** 3.875* 38**
[1.780] [1.241] [2.274] [1.737]
Life Expectancy Age 15 (t) -0.00211 -0.00345
[0.00986] [0.0104]
Infant Mortality (t) 0.864*** 0.755**
[0.320] [0.347]
Urban (t) -0.146 -0.00232
[0.337] [0.340]
Industries (t) -0.0118 -0.00541
[0.00796] [0.00807]
Professionals (t) -0.0168 -0.0127
[0.0134] [0.0130]
Female Education (1) -0.0489 -0.0184
[0.0423] [0.0420]
Male Education (t) -0.00369 -0.000684
[0.0480] [0.0515]
Share of Girls in Primary Catholic Schools (t) anp 0.000856
[0.0188] [0.0202]
Share of Boys in Primary Catholic Schools (t) om®4 0.0112
[0.0160] [0.0148]
Constant -0.674%+* -1.329** 0.449 -0.214
[0.236] [0.570] [0.407] [0.713]
Within R2 0.6 0.74 0.7 0.75
F-stat 39.2 47.41 47.6 50.40
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Department-fixed effects Yes Yes Yes Yes
Number of clusters 80 80 80 80
Observations 480 480 480 480

Note: All the variables are in logarithms. Robusinslard errors clustered at the department-level ar
reported in brackets. *** indicates significancela 1% level, ** at the 5%-level, * at the 10%-dtv
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Table 9. Actual, predicted and counterfactual fertiity rates in France, 1861-1911

Actual Data

Basic Model (Predicted Values)

Counterfactual fertility in France
under no changes in migration after 1861

Counterfactual fertility in France
under no changes in immigration after 1861

Counterfactual fertility in France
under no changes in emigration after 1861

Pearsork?

Basic Model (Predicted Values)

Counterfactual fertility in France

under no changes in female migration after 1861
Pearsorx?

Basic Model (Predicted Values)

Counterfactual fertility in France

under no changes in male migration after 1861

Pearsork?

Basic Model (Predicted Values)

Counterfactual fertility in France under no changes
in migration from and to Paris after 1861

Pearsork?

1861

0.310
[0.061]

0.308
[0.047]
0.308
[0.047]
0.308
[0.047]

0.308
[0.047]
0.558

0.308
[0.044]
0.308
044,
0.529

0.308
[0.044]

0.308
[0.044]
0.521

0.307

[0.041]
0.307

[0.041]
0.491

OoLS
1871 1881 1891 1901
No Changes in Migration after 1861
0.287 0.293 0.254 0.254
[0.063] [0.065] [0.049] [0.043]
0.282 0.288 250. 0.251
[0.032] [0.031] [0.020] [0.017]
0.294 0.294 0.267 0.268
[0.036] [0.038] [0.031] [0.029]
0.280 0.281 0.248 0.245
[0.034] [0.035] [0.027] [0.025]
0.296 @3 0.269 0.273
[0.034] [0.034] [0.023] [0.020]
0.839 0.880 0.578 0.581
No Changes in Female Migration after 1861
0.282 0.288 250. 0.251
[0.029] [0.029] [0.018] [0.015]
0.290 an2 0.260 0.260
[0.031] [0.033] [0.025] [0.024]
0.778 0.812 0.547 0.547
No Changes in Male Migration after 1861
0.282 0.288 250. 0.251
[0.030] [0.028] [0.019] [0.016]
0.292 a2 0.262 0.262
[0.033] [0.034] [0.027] [0.025]
0.798 0.813 0.580 0.562
No changes in migration from and to Paris after1186
0.283 0.288 250. 0.251
[0.028] [0.025] [0.018] [0.014]
0.288 0.290 0.264 0.264
[0.030] [0.030] [0.024] [0.021]
0.706 0.772 0.528 0.490

1911

0.244
[0.037]
0.241
[0.008]
0.264
[0.023]
0.238
[0.017]
0.267
[0.013]
0.493

0.241
[0.008]
0.254
[0.017]
0.457

0.241
[0.009]
0.257
[0.018]
0.488

0.242

[0.008]
0.259

[0.015]
0.433

\%
1861 1871 1881 1891 9011
No Change in Migration after 1861
0.310 0.287 0.293 0.254 0.254
[0.061] [0.063] [0.065] [0.049] [0.043]
0.308 0.282 0.288 0.250 0.251
[0.043] [0.034] [0.032] [0.023] [0.021]
0.308 0.316 0.313 0.300 0.299
[0.043] [0.035] [0.038] [0.033] [0.030]
0.308 0.292 0.295 0.273 0.272
[0.043] [0.035] [0.035] [0.027] [0.025]
0.308 0.305 0.305 0.275 0.276
[0.043] [0.034] [0.035] [0.028] [0.026]
0.485 0.736 0.817 0.562 0.534
No Changes in Female Migration after 1861
0.308 0.282 0.288 0.250 0.251
[0.043] [0.033] [0.032] [0.023] [0.021]
0.308 0.316 0.313 0.303 0.302
[0.043] [0.035] [0.038] [0.033] [0.030]
0.475 0.723 0.800 0.549 0.5206699
No Changes in Male Migration after 1861
0.308 0.282 0.288 0.250 0.251
[0.043] [0.034] [0.032] [0.024] [0.021]
0.308 0.315 0.312 0.298 0.297
[0.043] [0.036] [0.038] [0.033] [0.030]
0.489 0.735 0.820 0.568 0.541
No changes in migration from and to Paris afterl186
0.307 0.283 0.288 0.250 0.252
[0.041] [0.029] [0.028] [0.021] [0.018]
0.307 0.300 0.302 0.291 0.285
[0.041] [0.031] [0.033] [0.029] [0.025]
0.499 0.697 0.840 0.572 0.512

1911

0.244
[0.037]
0.241
[0.013]
0.293
[0.024]
0.265
[0.016]
0.266
[0.017]
0.429

0.241

[0.013]
0.295

[0.023]
0.414

0.241

[0.012]
0.290

[0.024]
0.442

0.242

[0.011]
0.276

[0.019]
0.426

Note: This table reports the mean an standard tiewiat the national level for the actual, predicéad counterfactual values under the assumptatmit changes in fertility norms and in
the shares of migrants had occurred after 186heahational level using the OLS and IV regressiesults with the control variables in Columns 2 dndf Tables 2, 5, 6 and 7. The
counterfactual values obtained from the IV regm@ssesults are graphed in Figure 3.
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Supplementary Appendix Aable Al: Descriptive statistics

Inhabitants' Residence Norm
Fertility Norms and Share of Emigrants - Full Sampl
Emigrants' Residence Norm
Immigrants' Birthplace Norm
Share of Emigrants
Share of Immigrants
Fertility Norms and Share of Emigrants - Female Skm
Emigrants' Residence Norm
Immigrants' Birthplace Norm
Share of Emigrants
Share of Immigrants
Fertility Norms and Share of Emigrants - Male Saenpl
Emigrants' Residence Norm
Immigrants' Birthplace Norm
Share of Emigrants
Share of Immigrants
Fertility Norms and Share of Emigrants - Excludiaris
Emigrants' Residence Norm
Immigrants' Birthplace Norm
Share of Emigrants
Share of Immigrants
Education, health and the workforce
Life Expectancy at Age 15
Infant Mortality (under age 1, in %)
Urban (% residents living in jurisdictions of mdten 2,000 inhabitants)
Industries (% of the workforce in the industriattes)
Professionals (% of professionals, e.g. lawyerstats..., in workforce)
Female Education (% 5-19 year old females in prynaad secondary
schools)

Male Education (% 5-19 year old males in primamgl aecondary schools)

Share of girls in Catholic primary schools
(in %, out of the total number of girls in Catlwodind secular primary
schools)
Share of boys in Catholic primary schools
(in %, out of the total number of boys in Cathaind secular primary
schools)
Variables for robustness checks
Total Number of Periodicals
Share of Children Born out of Wedlock out of thedldNumber of Births
Share of not legitimized Children out of those wiere Born out of
Wedlock
Share of Married Men Age 20-24
Share of Married Women Age 20-24
Share of Married Men Age 25-29
Share of Married Women Age 25-29
Share of Married Men Age 30-34
Share of Married Women Age 30-34
Share of Married Men Age 35-39
Share of Married Women Age 35-39

Mean
0.274

0.257
0.273
0.173
0.127

0.255
0.273
0.164
0.119

0.259
0.273
0.182
0.136

0.266
0.275
0.130
0.114

48.724
0.217

0.280

0.211

0.027

0.499

0.528

0.437

0.166

51.309
0.063

0.664
0.119
0.462
0.488
0.699
0.678
0.772
0.768
0.786

Std.Dev
0.059

0.038
0.035
0.076
0.087

0.038
0.039
0.076
0.087

0.041
0.038
0.079
0.089

0.037
0.034
0.065
0.064

7.553
0.108
0.162
0.134
0.016

0.136
0.129

0.182

0.122

253.449
0.055

0.185
0.056
0.142
0.113
0.091
0.132
0.070
0.094
0.065

Min
0.158

0.169
0.203
0.032
0.006

0.158
0.199
0.022
0.002

0.172
0.183
0.039
0.009

0.169
0.203
0.029
0.006

34.759

0.019

0.082
0.001
0.001

0.075

0.149

0.026

0.010

0.095
0.021
0.172
0.072
0.277
0.248
0.472
0.345
0.535

Max
0.566

0.390
0.398
0.495
0.589

0.361
0.463
0.471
0.583

0.469
0.425
0.519
0.616

0.439
0.398
0.494
0.402

65.915
0.626
1.000
0.677
0.160

0.792
1.071

0.939

0.727

4021
1

1
0.431
0.899
0.871
0.868
0.860
0.968
0.919
1.333

Note: there are 486 observations for each variable.
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Supplementary Appendix B: Fertility rates and feyticonvergence in France,
England & Wales, Germany and Italy.

Figure S1: Fertility rates in France, England, Germany and Italy
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Figure S2: Fertility distribution in England and Wales, 1861-1911
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Figure S3: Fertility distribution in Germany, 1871-1910
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Figure S4: Fertility distribution in Italy, 1871-1910
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Note: These Figures graph the Fertility Coale ladiof France, England & Wales, Germany and
Italy with their respective capitals. In all theurtdries, the capital's fertility is lower than that the
whole country. The Figure shows that there is allseaecline in fertility in France during the 19
century. However the fertility decline in Englandv8ales and Germany only begins after 1880 while it
does not seem to occur in Italy before WWI. Moreahere was almost no convergence in the fertility
rates across the regions of England & Wales, Geyraad Italy before WWI
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Sources: Bonneuil (1997) and authors' computatori®1l for France. Princeton Project on the

Decline of Fertility in Europe for the other couas.

Supplementary Appendix C. Unconditional convergéeseof fertility decline
Following our discussion in Section 2, where wecdss the convergence in the
fertility levels across the French departments, mve a series of unconditional
convergence regressions that follow (Barro and-Bilartin 1992)'s approach:

log (fi,ft;-:o) = a. log(fi,t) + time fixed ef fects + ¢ (1)

The results of this regression are reported in & &bl for France, England and
Wales, Italy and Germany. They show that the cayemce of the regional fertility

rates is a specific French feature.

Supplementary Table C.1: Unconditional convergenctest of fertility

Dependent variable (sfl. 10/ f t)

France England and Wales Germany Italy
(1851-1911) (1851-1911) (1871-1910) (1871-1910)
(r.) -0.17%+ 0.07* 0.07* 0.20
[0.02] [0.03] [0.03] [0.11]
Year= 1861 -0.02 -0.03*+*
[0.01] [0.01]
Year= 1871 0.08*** -0.07%+*
[0.01] [0.01]
Year= 1881 -0.08*** -0.18*** -0.08*** -0.00
[0.01] [0.01] [0.01] [0.02]
Year= 1891 0.03** -0.17%* -0.05%*+* 0.00
[0.01] [0.01] [0.01] [0.02]
Year= 1901 -0.01 -0.20%+* -0.18*** -0.02
[0.02] [0.01] [0.01] [0.02]
Constant -0.26*** 0.11%** -0.09%** -0.17
[0.2] [0.03] [0.03] [0.11]
Observations 520 276 284 64
R? 0.34 0.81 0.59 0.09

Note: All variables are in logarithms. Robust stmaderrors clustered at the region level are reporSources: The
regressions rely on the Fertility Coale Indicedadnce, England & Wales, Germany and ltaly. SeeftxFrance. Princeton
Project on the Decline of Fertility in Europe fbetother countries.

Supplementary Appendix D. The TRA data and the a@atipn of the total number of

emigrants and immigrants at the département levttl the RAS technique

This Appendix discusses how the bilateral migratibRA data can be
transformed to reflect the total number of emigsamnd immigrants at the
départementlevel with a standard marginalization algorithmokm as the RAS
technique.

The first step is to compute the implied bilaterd@grant stocks in any given

year from the TRA data. For this purpose, we asstlmé people who died in a
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different départementfrom their birth départementmigrated at age 28. This
provides us Wlthan]RtA which is the number of migrants frodépartement living in
département j in each year t (with t=1861, 1878118891, 1901 and 1911) in the
TRA dataset.

The second step is to gather the number of domiestiggrants and emigrants
from eachdépartementrom the census. These data are published in88é&,11901
and 1911 issues of the French census. In the isgubg census published in 1861,
1872 and 1881, the number of immigrants is givethasnumber of individuals in
eachdépartementvho were born in anothelépartementWe can then compute the
number of emigrants using information on birth satemortality rates, the number of
inhabitants and the number of emigrants publishethé next issue of the censis.
This provides us withn{$™** and mcensuswhich are respectively the total number
domestic emigrants from eadgépartement and immigrants in eactiépartemeng
for each year.

Our third stage is to transform the TRA dataseasto obtain a matrix which is
defined by the margins coming from the census bhaatds ratios (the ratio between,
for example, the odds of an immigrant départementA to be an emigrant from
départemenB instead of being from C and the odds of an immamgin département
D to be an emigrant frordépartemenB instead of being from C) coming from the
TRA (See (Smith 1976), p. 672-3). For this purposes apply a marginal
standardization algorithm known as the RAS techmi(gee (Smith 1976) and (Cox
2006)'s software}: This is meant to reconcile the bilateral matrixnpmsed of

m{ Y with its margins composed /7" andm§**, or find themf”® such as

Zimfjf‘ts mgetnsus and Y, m 5“5 = m{$** and mff‘ts “close” to m{. The

algorithm works by multiplylng by a scalar alterinaty the lines and the columns of

; th .
the matrlx so thaﬁ:l l] . hiteration — Census OI’Z] {c]t lteratlon — mfetnsus ThIS

goes on till the sums of both the lines and colarenearly equal to the pre-defined

margins.

# This assumption is based on computations of thbseoan approximation. Using net positive
migration rates by age using data from (Bonneu87)9we computed that the mean age at migration
was 19.4 years in 1861, 18.6 in 1872, 22.5 in 18&1, 21.4 in 1891.

30 For simplicity we ignore emigration to foreign euties — which was anyway small - and the small
number of emigrants from Alsace-Lorraine (which veaized by Germany after 1871) by assuming
they were a fixed proportion of emigrants in edépartementhroughout the country.

3L This procedure is also known as biproportionalrimes, iterative proportional fitting or raking.
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These transformed TRA data then become our mainsuneaof bilateral
migration. A similar procedure is used to computdarand female migration, except
that the gender differentiated margins for 1891ehtavbe extrapolated from the 1881

and the 1901 census.

Figure 1: Bilateral migrant stocks > 11, TRA data, 1891

Stock of migrants |

B o 18N=23 | U¥ R,
[ 11827N=3 / n
[ 2736N=3
I 5o N-=1

A

Drawn with Philcartd” http://philcarto free fr

Note: In the legend, the first two numbers represiesm bounds of the bracket for the stock of mitgaN represents the
number of links betweetiépartements each bracket.
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Supplementary Appendix E:
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Note: The line corresponds to the year when départementwas linked to Paris via the railroad
network.
Source: For the Fertility Coale Index, see the.t8ge (Caron 1997) for the railroad network.
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Supplementary Appendix F: Full regression results

Table E.2: Determinants of the fertility decline inFrance, 1861-1911

@ 2 3) 4
OoLS OoLS Y v
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.904*** 0.684*** 1o~ 1.455%**
[0.252] [0.209] [0.444] [0.412]
Share of Emigrants (t) 0.609*** 0.478** 1.133%** 112%**
[0.228] [0.195] [0.331] [0.293]
Immigrants' Birthplace Norm (t) -0.293 -0.633***  2BG*** 0.207
[0.252] [0.185] [0.289] [0.286]
Share of Immigrants (t) -0.700** -0.952*** -0.00491 -0.326
[0.300] [0.221] [0.390] [0.238]
Emigrants' Residence Norm (t) * Share of Emigrdnts(  -1.655%** -1.300** -3.046**  -2,990***
[0.620] [0.530] [0.889] [0.788]
Immigrants' Birthplace Norm (t)* Share of Immigrart) 2.288** 3.113*** 0.0166 1.104
[0.981] [0.721] [1.320] [0.806]
Life Expectancy Age 15 (t) -0.00871 -0.00855
[0.00912] [0.0106]
Infant Mortality (t) 0.684** 0.649*
[0.299] [0.346]
Urban (t) -0.0926 0.152
[0.320] [0.298]
Industries (t) -0.0122 -0.00283
[0.00745] [0.00697]
Professionals (t) -0.0137 -0.00641
[0.0134] [0.0126]
Female Education (t) -0.0472 -0.0209
[0.0414] [0.0401]
Male Education (t) 0.00908 0.00840
[0.0484] [0.0500]
Share of Girls in Primary Catholic Schools (t) an1 0.0172
[0.0181] [0.0213]
Share of Boys in Primary Catholic Schools (t) -0696 0.00441
[0.0156] [0.0154]
Constant -0.512** -0.830 0.707** 0.320
[0.198] [0.513] [0.294] [0.632]
Within R2 0.6 0.75 0.7 0.76
F-stat 41.9 50.03 39.7 59.60
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Departmentfixed effects Yes Yes Yes Yes
Number of clusters 81 81 81 81
Observations 486 486 486 486

Note: This table reports the elasticities of thefficients evaluated at the mean. Robust standaotse
clustered at the department-level are reporteddokets. *** indicates significance at the 1% legvél

at the 5%-level, * at the 10%-level.
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Table E.3: Migration in 1811-1861 and fertility dedine 1861-1911: robustness checks

) 2) 3 4
oLS OoLS \Y, v
Dependent variable is Fertility(t)
Elasticties evaluated at the mean
Emigrants' Residence Norm (t) -0.0856 -0.346 -0.275 -0.329
[0.335] [0.314] [0.521] [0.500]
Share of Emigrants (t) -0.153 -0.304 0.177 0.00972
[0.342] [0.319] [0.418] [0.420]
Immigrants' Birthplace Norm (t) -0.0757 -0.115 (B30 -0.271
[0.285] [0.286] [0.400] [0.430]
Share of Immigrants (t) -0.0152 -0.0281 -0.0682 -0.261
[0.336] [0.340] [0.300] [0.298]
Emigrants' Residence Norm (t) * Share of Emigrahts( 0.416 0.827 -0.475 -0.0261
[0.930] [0.865] [1.124] [1.129]
Immigrants' Birthplace Norm (t)* Share of Immigrart) 0.0496 0.0918 0.231 0.885
[1.100] [1.111] [1.014] [1.009]
Life Expectancy Age 15 (t) 0.0234 0.0284**
[0.0142] [0.0142]
Infant Mortality (t) 0.864* 1.070**
[0.449] [0.442]
Urban (t) -0.116 -0.237
[0.212] [0.172]
Industries (t) 0.0103 0.00459
[0.00940] [0.0100]
Professionals (t) -0.00922 -0.0111
[0.0171] [0.0179]
Female Education (1) -0.0960 -0.122**
[0.0673] [0.0576]
Male Education (t) -0.00695 -0.0101
[0.0620] [0.0556]
Share of Girls in Primary Catholic Schools (t) -0.0405 -0.0343
[0.0281] [0.0305]
Share of Boys in Primary Catholic Schools (t) 0334 0.0232
[0.0194] [0.0199]
Constant -1.089*** -2.686*** -0.943*** -3.106***
[0.249] [0.808] [0.274] [0.828]
Within R2 0.5 0.57 0.6 0.59
F-stat 21.6 23.52 27.1 21.84
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Departmenfixed effects Yes Yes Yes Yes
Number of clusters 81 81 81 81
Observations 486 486 486 486

Note: All the variables are in logarithms. Robusinslard errors clustered at the department-level ar
reported in brackets. *** indicates significancela 1% level, ** at the 5%-level, * at the 10%-dbv
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Table E.4: Newspapers, out-of-wedlock births, age abarriage and the fertility decline, 1861-1911: robstness checks

Emigrants' Residence Norm (t)

Share of Emigrants (t)

Immigrants' Birthplace Norm (t)

Share of Immigrants (t)

Emigrants' Residence Norm (t) * Share of Emigrats(
Immigrants' Birthplace Norm (t)* Share of Immigrarft)
Total Number of Periodicals (t)

Share of Children Born out of Wedlock

out of the Total Number of Births (t)

Share of Not Legitimized Children

out of Those who were Born out of Wedlock (t)
Share of Married Men Age 20-24

Share of Married Women Age 20-24

Share of Married Men Age 25-29

Share of Married Women Age 25-29

Share of Married Men Age 30-34

Share of Married Women Age 30-34

Share of Married Men Age 35-39

Share of Married Women Age 35-39

Within R2

F-stat

Prob > F-stat

Economic and human capital controls included
Year-fixed effects

Departmenfixed effects

Number of clusters
Observations

1) (2) 3) (4) (5) (6)
oLSs oLs oLSs v v v
Dependent variable is Fertility(t) - Elasticitiesaduated at the mean

0.670***  0.665**  @F** 1.448** 1.432** 1 477***

[0.214] [0.217] [0.200] [0.411] [0.410] [0.418]
0.470** 0.466** 0.483** 190G* 1.096*** 1.136***
[0.200] [0.200] [0.190] [0.293] [0.295] [0.287]
-0.600***  -0.633*** -0.649*** 0.248 0.218 0.152
[0.186] [0.187] [0.207] [0.285] [0.285] [0.309]
-0.908***  -0.953*** -0.973* -0.275 -0.318 -0.349
[0.220] [0.220] [0.248] [0.225] [0.242] [0.228]

-1.277** -1.266** -1.311*%  -2,981%*  -2,945%%* .3 054**+*
[0.543] [0.542] [0.516] [0.788] [0.792] [0.771]
2.967**  3,115**  3,185*** 0.930 1.076 1.180
[0.718] [0.720] [0.812] [0.760] [0.821] [0.773]
-0.0188 -0.0236
[0.0163] [0.0147]
-0.0599 9 0*
[0.0593] [6ar]
-0.00257 -0.0206
[0r6h [0.0400]
0.101 -0.0155
[0.163] [0.155]
0.102 0.125
[0.144] [0.131]
-0.118 -0.131
[0.129] [0.135]
0.0546 0.0828
[0.187] [0.174]
-0.253* -0.276**
[0.133] [0.133]
-0.242 -0.191
[0.208] [0.191]
0.384* 0.427*
[0.214] [0.226]
-0.0552 -0.0755
[0.276] [0.260]

0.8 0.75 0.76 0.8 0.76 0.77
47.3 45.85 47.17 60.5 53.70 59.04

0.0 0.00 0.00 0.0 0.00 0.00

Yes s Ye Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

81 81 81 81 81 81
486 486 486 486 486 486

Note: All the variables are in logarithms. The c¢ohtvariables and the constant term are not redorte
Robust standard errors clustered at the departleesltare reported in brackets. *** indicates sfa@nce
at the 1% level, ** at the 5%-level, * at the 10&wl.
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Table E.5: The fertility decline in France, 1861-191: male fertility norms and migration

1) 2) 3) 4
OoLS OoLS v v
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.766*** 0.606*** B 1.487***
[0.226] [0.186] [0.423] [0.396]
Share of Emigrants (t) 0.453** 0.378** 1.067*** 1.048***
[0.194] [0.163] [0.290] [0.266]
Immigrants' Birthplace Norm (t) -0.155 -0.485**  JM0*** 0.192
[0.234] [0.167] [0.297] [0.275]
Share of Immigrants (t) -0.382 -0.649%*** 0.0967 205
[0.263] [0.186] [0.393] [0.250]
Emigrants' Residence Norm (t) * Share of Emigradpts( -1.248* -1.043* -2.903** .2 851 ***
[0.534] [0.450] [0.788] [0.724]
Immigrants' Birthplace Norm (t)* Share of Immigrarft) 1.239 2.108*** -0.328 0.830
[0.854] [0.604] [1.333] [0.847]
Life Expectancy Age 15 (t) -0.00690 -0.00980
[0.00901] [0.0105]
Infant Mortality (t) 0.761** 0.592*
[0.302] [0.346]
Urban (t) -0.139 0.129
[0.316] [0.303]
Industries (t) -0.0124 -0.00194
[0.00759] [0.00699]
Professionals (t) -0.0184 -0.00676
[0.0131] [0.0128]
Female Education (t) -0.0337 -0.0301
[0.0390] [0.0393]
Male Education (t) -0.00351 0.00969
[0.0447] [0.0496]
Share of Girls in Primary Catholic Schools (t) @88 0.0130
[0.0179] [0.0205]
Share of Boys in Primary Catholic Schools (t) -290 0.00743
[0.0161] [0.0150]
Constant -0.601*** -0.967* 0.720** 0.371
[0.195] [0.502] [0.303] [0.631]
Within R2 0.6 0.75 0.7 0.76
F-stat 41.7 50.69 38.7 55.72
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Department-fixed effects Yes Yes Yes Yes
Number of clusters 81 81 81 81
Observations 486 486 486 486

Note: This table reports the elasticities of theftioients evaluated at the mean. Robust standaotse
clustered at the department-level are reporteddokets. *** indicates significance at the 1% levél

at the 5%-level, * at the 10%-level.
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Table E.6: The fertility decline in France, 1861-191: female fertility norms and migration

(2) 3) (4)
OoLS v \Y]
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.545** 0187 1.302***
[0.218] [0.436] [0.408]
Share of Emigrants (t) 0.447* 1.098*** Q88***
[0.227] [0.341] [0.295]
Immigrants' Birthplace Norm (t) -0.607**  30D0*** 0.278
[0.167] [0.293] [0.299]
Share of Immigrants (t) -0.959%** -0.116 -0.399*
[0.210] [0.390] [0.231]
Emigrants' Residence Norm (t) * Share of Emigrdhnts( -1.187* -2.917*x -2 .891***
[0.603] [0.907] [0.784]
Immigrants' Birthplace Norm (t)* Share of Immigraurft) 3.126*** 0.392 1.348*
[0.684] [1.320] [0.780]
Life Expectancy Age 15 (t) -0.00686 -0.00631
[0.0106] [0.0107]
Infant Mortality (t) 0.759** 0.740**
[0.335] [0.348]
Urban (t) -0.110 0.166
[0.338] [0.294]
Industries (1) -0.0121 -0.00386
[0.00771] [0.00701]
Professionals (t) -0.00778 -0.00621
[0.0149] [0.0124]
Female Education (t) -0.0717 -0.0123
[0.0452] [0.0412]
Male Education (t) 0.0172 0.00707
[0.0534] [0.0504]
Share of Girls in Primary Catholic Schools (t) a1eo 0.0203
[0.0191] [0.0220]
Share of Boys in Primary Catholic Schools (t) 0310 0.00182
[0.0156] [0.0158]
Constant -1.038* 0.644** 0.184
[0.600] [0.282] [0.631]
Within R2 0.73 0.7 0.76
F-stat 52.00 41.3 63.80
Prob > F-stat 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes
Departmentixed effects Yes Yes Yes
Number of clusters 81 81 81
Observations 486 486 486

Note: This table reports the elasticities of thefficients evaluated at the mean. Robust standaotse
clustered at the department-level are reportedaokets. *** indicates significance at the 1% legvél

at the 5%-level, * at the 10%-level.
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Table E.7: The fertility decline in France, 1861-191, excluding migration to and from the Seine depament (Paris)

(1) (2) 3) 4)
OLS OoLS v v
Dependent variable is Fertility(t)
Emigrants' Residence Norm (t) 0.490** 0.431** 1.329 0.899
[0.244] [0.195] [0.637] [0.591]
Share of Emigrants (t) 0.185 0.280 0.848 0.886*
[0.278] [0.217] [0.577] [0.512]
Immigrants' Birthplace Norm (t) -0.242 -0.630*** 33 0.211
[0.312] [0.214] [0.468] [0.420]
Share of Immigrants (t) -0.694* -0.991 *** -0.479 -0.593*
[0.381] [0.261] [0.441] [0.334]
Emigrants' Residence Norm (t) * Share of Emigrahnts( -0.557 -0.840 -2.521 -2.634*
[0.837] [0.654] [1.713] [1.520]
Immigrants' Birthplace Norm (t)* Share of Immigrart) 2.337* 3.339*** 1.658 2.055*
[1.283] [0.878] [1.527] [1.156]
Life Expectancy Age 15 (t) -0.00211 -0.00345
[0.00986] [0.0104]
Infant Mortality (t) 0.864*** 0.755**
[0.320] [0.347]
Urban (t) -0.146 -0.00232
[0.337] [0.340]
Industries (t) -0.0118 -0.00541
[0.00796] [0.00807]
Professionals (t) -0.0168 -0.0127
[0.0134] [0.0130]
Female Education (1) -0.0489 -0.0184
[0.0423] [0.0420]
Male Education (t) -0.00369 -0.000684
[0.0480] [0.0515]
Share of Girls in Primary Catholic Schools (t) anp 0.000856
[0.0188] [0.0202]
Share of Boys in Primary Catholic Schools (t) om®4 0.0112
[0.0160] [0.0148]
Constant -0.674%*+* -1.329* 0.449 -0.214
[0.236] [0.570] [0.407] [0.713]
Within R2 0.6 0.74 0.7 0.75
F-stat 39.2 47.41 47.6 50.40
Prob > F-stat 0.0 0.00 0.0 0.00
Year-fixed effects Yes Yes Yes Yes
Departmenfixed effects Yes Yes Yes Yes
Number of clusters 80 80 80 80
Observations 480 480 480 480

Note: This table reports the elasticities of thefficients evaluated at the mean. Robust standaotse
clustered at the department-level are reportedaokets. *** indicates significance at the 1% legvél
at the 5%-level, * at the 10%-level.
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Supplementary Appendix G: The state of the devaopof the railroad network

following the "L'etoile de Legrand" pattern in 1856

fittp 8 wikipedia. orgdwindex pho 7
fitte=Fichier-French_railway_network_ 1856 5vg&page=1
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