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By focusing on France in the second half of the nineteenth century, this paper investigates whether the progressive convergence of fertility rates within a country may be fostered by the rise in internal migration that conveys preferences, beliefs and information about fertility between regions. This emphasis is motivated by the high rate of internal migration that characterized nineteenth century France, in contrast to the low rate of French international migration. 4 As such, this study complements previous research on the impact of migratory movements in nineteenth century France which instead focused on the role of migrant networks in marriages [START_REF] Bonneuil | 'Familial components of first migrations after marriage in nineteenth-century France[END_REF] and wealth transmission [START_REF] Bourdieu | 'Migrations et transmissions inter-générationnelles dans la France du XIXe et du début du XXe siècle[END_REF]. Moreover, it builds upon research dealing with the quantitative and causal assessment of economic factors on fertility convergence and with the social diffusion of fertility norms (e.g., [START_REF] Becker | 'The effect of investment in children's education on fertility in 1816 Prussia[END_REF][START_REF] Spolaore | Fertility and modernity[END_REF][START_REF] Murphy | 'Old habits die hard (sometimes): can département heterogeneity tell us something about the French fertility decline?[END_REF].

The notion that migration may have contributed to the convergence in fertility rates across French regions would be in line with studies that emphasise the impact of migration on economic activities and social networks. For instance, [START_REF] Fernandez | 'Fertility: the role of culture and family experience[END_REF] and [START_REF] Blau | 'Gender, source country characteristics and labor market assimilation among immigrants[END_REF] show that the social norms of the source countries keep affecting the behaviour of second-generation immigrants, notably in matters of fertility. Relatedly, [START_REF] Beine | 'International migration, transfers of norms and home country fertility[END_REF] examine a cross-section of developing and developed countries during the twentieth century and suggest that fertility choices in migrant-sending countries are influenced by diaspora networks that transfer the fertility norms prevailing in the host countries, as conjectured by [START_REF] Fargues | 'The demographic benefit of international migration: hypothesis and its application to Middle Eastern and North African countries[END_REF] in his comparative study of migration and fertility in Morocco and Egypt. More generally, there is a growing literature documenting the role of migrants in the transmission of [START_REF] Galor | 'Population, technology, and growth: from Malthusian stagnation to the demographic transition and beyond[END_REF][START_REF] Lee | 'The demographic transition: three centuries of fundamental change[END_REF]Galor, 2005aGalor, , 2005b;;[START_REF] Galor | 'The demographic transition: causes and consequences[END_REF]. This is because France was less urbanised than England or the Netherlands in the eighteenth century and grew at a slower rate than England or Germany during the nineteenth century [START_REF] Maddison | The World Economy: A Millennial Perspective[END_REF]). 4 Few people left France to the New World during the "age of mass migration". See [START_REF] Hatton | The Age of Mass Migration: Causes and Economic Impact[END_REF], [START_REF] Hatton | 'The cliometrics of international migration: a survey[END_REF], as well as [START_REF] Abramitzky | 'Have the poor always been less likely to migrate? Evidence from inheritance practices during the age of mass migration[END_REF][START_REF] Abramitzky | 'A nation of immigrants: assimilation and economic Outcomes in the age of mass migration[END_REF] and [START_REF] Bandiera | 'The making of modern America: migratory flows in the age of mass migration[END_REF] on international migration over the period considered in this paper.

preferences, ideas and values (see, e.g., Clinginsmith et al. (2009) on religious attitudes and [START_REF] Spilimbergo | 'Democracy and foreign education[END_REF]; [START_REF] Docquier | 'Emigration and democracy[END_REF]; [START_REF] Mercier | 'Do return migrants transfer political norms to their origin country? Evidence from Mali[END_REF] and [START_REF] Barsbai | 'The effect of labor migration on the diffusion of democracy: evidence from a former Soviet republic[END_REF] 

on political preferences). 5

There is currently no agreement about the causes of fertility convergence. There were, of course, changes in the economic conditions which were highlighted by theoretical models of the fertility transition (see, e.g., [START_REF] Lee | 'The demographic transition: three centuries of fundamental change[END_REF][START_REF] Guinnane | 'The historical fertility transition: a guide for economists[END_REF]Galor, 2012, for surveys), e.g., the rise in the demand for human capital which occurred during the second Industrial Revolution, the decline in child mortality or the increase in life expectancy. 6 In fact, a line of research, following the pioneering efforts of Weir (1983), has tried to provide a quantitative and causal assessment of these economic factors on the French fertility decline (e.g. Cummins 2013; de la Croix and Perrin 2016; [START_REF] Bignon | 'The toll of tariffs: protectionism and the education-fertility tradeoff in late nineteenth century France[END_REF][START_REF] Diebolt | Behind the fertility-education nexus: what triggered the French development process?[END_REF]. In particular, the recent studies of [START_REF] Bignon | 'The toll of tariffs: protectionism and the education-fertility tradeoff in late nineteenth century France[END_REF] and [START_REF] Diebolt | Behind the fertility-education nexus: what triggered the French development process?[END_REF] emphasise the quantityquality trade-off to explain aspects of the decline in fertility. Whether changes in economic conditions were large enough to explain the convergence in fertility rates across France is an open question.

Another strand of the literature has focused on the diffusion of social norms in explaining the European decline (e.g. [START_REF] Becker | 'The effect of investment in children's education on fertility in 1816 Prussia[END_REF][START_REF] Goldstein | 'Spatial analysis of the causes of fertility decline in Prussia[END_REF][START_REF] Spolaore | Fertility and modernity[END_REF] and in France in particular (e.g., Gonzalez-Bailon and 5 It might also be that the case that internal migration may have contributed to cultural harmonization since it was only in the course of the nineteenth century that France progressively developed a national culture, as reflected by the spread of French at the expense of regional languages [START_REF] Weber | Peasants into Frenchmen: The Modernization of Rural France, 1870-1914[END_REF]. Before the nineteenth century, a substantial share of the population did not speak French in regions like Brittany (in the West) or Provence (in the South) and this language barrier reflected further cultural and behavioural differences, including in matters of fertility (see also Braudel, 1986, vol. 1, pp. 88-94). 6 For studies on the fertility decline and the decline in infant and child mortality, see e.g., Dupâquier and Poussou (1988), [START_REF] Eckstein | 'A quantitative analysis of Swedish fertility dynamics: 1751-1990[END_REF] and [START_REF] Doepke | 'Child mortality and fertility decline: does the Barro-Becker model fit the facts?[END_REF] for a different view. On the demand for human capital, see e.g., [START_REF] Galor | 'Population, technology, and growth: from Malthusian stagnation to the demographic transition and beyond[END_REF], [START_REF] Galor | 'Natural selection and the origin of economic growth[END_REF], [START_REF] Hazan | 'Child labour, fertility, and economic growth[END_REF], [START_REF] Becker | 'The trade-off between fertility and education: evidence from before the demographic transition[END_REF][START_REF] Becker | 'The effect of investment in children's education on fertility in 1816 Prussia[END_REF], Klemp and Weisdorf (2012, forthcoming) and [START_REF] Vogl | 'Differential fertility, human capital, and development[END_REF]. On increased life expectancy, see [START_REF] Galor | 'The demographic transition: causes and consequences[END_REF] as well as [START_REF] Hazan | 'Longevity and lifetime labor supply: evidence and Implications[END_REF] for a different view. On female labour participation, see, e.g., [START_REF] Doepke | 'The baby boom and World War II: a macroeconomic analysis[END_REF] and [START_REF] Hazan | 'Do highly educated women choose smaller families?[END_REF]. [START_REF] Gonzalez-Bailon | The effects of social interactions on fertility decline in nineteenth-century France: An agent-based simulation experiment[END_REF][START_REF] Murphy | 'Old habits die hard (sometimes): can département heterogeneity tell us something about the French fertility decline?[END_REF]. 7 This literature emphasises the impact of culture, which is defined as preferences and beliefs previously developed in a different time and place, on current economic behaviour (Fernandez 2007). In this respect, the empirical analyses of Gonzalez-Bailon and [START_REF] Gonzalez-Bailon | The effects of social interactions on fertility decline in nineteenth-century France: An agent-based simulation experiment[END_REF] and [START_REF] Murphy | 'Old habits die hard (sometimes): can département heterogeneity tell us something about the French fertility decline?[END_REF] suggest that social interactions played a role in the diffusion of the fertility decline in France.

Our study focuses on the specific patterns of internal migration between 1861 and 1911 between the French départements, i.e., the administrative divisions of the French territory. 8 For this purpose, it relies on the successive issues of the French Census and on the Enquête des 3000 familles (Survey of the 3000 Families) that provides information based on parish registers on the places of birth and death of all the individuals whose last name starts by the three letters "TRA". These two datasets enable us to build a bilateral matrix of inter-départemental migrations for the 1861-1911 period [START_REF] Bourdelais | 'L'enquête des 3000 familles: un premier bilan (introduction)[END_REF][START_REF] Bourdieu | 'Défense et illustration de l'enquête des 3000 familles. L'exemple de son volet patrimonial[END_REF][START_REF] Dupâquier | 'L'enquête des 3000 familles[END_REF] which we combine with the data on département-level fertility computed by [START_REF] Bonneuil | Transformation of the French Demographic Landscape, 1806-1906[END_REF]. We then assess the migrants' contribution to the demographic transition across France by constructing, for each département, the fertility norms of immigrants and emigrants as weighted averages of the fertility rates in the migrants' origin and destination départements, in line with the approach of [START_REF] Spilimbergo | 'Democracy and foreign education[END_REF][START_REF] Spilimbergo | 'Democracy and foreign education[END_REF].

Our identification strategy relies on exogenous variations in the bilateral matrix of travel costs between the French départements that entailed a time-and space-varying decrease in travel costs and had a positive effect on migration. 9 The choice of this 7 See also [START_REF] David | 'The emergence of a two-child norm among American birth-controllers[END_REF], [START_REF] Fargues | 'The demographic benefit of international migration: hypothesis and its application to Middle Eastern and North African countries[END_REF], [START_REF] Bertoli | 'Bringing It All Back Home: Return Migration and Fertility Choices[END_REF], [START_REF] Munshi | 'Social norms and the fertility transition[END_REF], and specifically La [START_REF] Ferrara | 'Soap operas and fertility: evidence from Brazil[END_REF] on the role of norms in the fertility transition currently taking place in developing countries.

8 Départements were designed in 1790 so that it would take at most one day by horse travel to reach the administrative centre of the département from any location in the département. They were thus organised independently of fertility patterns and migratory movements in the eighteenth (and nineteenth) century.

instrumental variable is motivated by the historical development of the railroad network which the central government designed to connect Paris, the capital, to the main economic centres of France [START_REF] Lartilleux | Géographie des Chemins de Fer Français[END_REF][START_REF] Caron | Histoire des Chemins de Fer en France: 1740-1883[END_REF]. There is indeed substantial anecdotal evidence, which is confirmed by our falsification tests, that the railroad network was developed independently from fertility patterns and migration choices.

Still, as in any identification strategy, there are always concerns related to self-selection and the exclusion restriction; we indeed discuss in more detail below why we cannot fully exclude that other factors linked to informational and cultural proximity contributed to the decline in fertility. Nevertheless, our main results are robust to accounting for the diffusion of information from Paris as captured by the diffusion of a sophisticated news magazine within France as well as for the potential confounding effects of factors which are usually related to the fertility decline such as declining child mortality, increased life expectancy, rising education, industrialization and lower religiosity.

Our results show that fertility declined more (i) in areas that had increasingly more emigration, and (ii) whose migrants migrated towards areas with lower and faster decreasing fertility, especially Paris, while (iii) child mortality is the only socioeconomic variable which has a significant, albeit limited, effect. The first of these findings is, in itself, counter-intuitive: emigration should have, all else equal, increased, and not decreased, the fertility in home regions through self-selection and an increase in the land-to-labour ratio [START_REF] Livi-Bacci | A Short History of Migration[END_REF]. The counteracting (and dominating) effect which we envision is in line with a 'social remittances' argument, whereby emigrants who moved from high-to low-fertility areas transmitted cultural and economic information about fertility norms and the cost of raising children in the regions where they had settled to the inhabitants of the regions where they came from.

Ages and was motivated by the need for a temporary workforce during harvests. In fact, [START_REF] Châtelain | Les Migrants Temporaires en France de 1800 à 1914[END_REF] documents that short-term migration began to decline in the second half of the nineteenth century, when long-term and permanent migration became more common.

This information might have been then taken into account by actual and would-be emigrants, thus explaining why we find that départements with a larger share of emigrants experienced a larger drop in fertility. This interpretation is consistent with the second of our findings, namely that the drop in fertility was stronger in départements whose emigrants moved to destinations with lower and faster decreasing fertility. It is also supported by our counterfactual analysis which shows that emigration to Paris, which accounted for 26.33% of the total number of French internal emigrants between 1861 and 1911, explains 36.4% of the national decline in fertility, in line with the economic, political and cultural importance of Paris within France.

Data

Appendix Table A1 provides descriptive statistics for our main variables. They are measured at the département-level and cover the 1861-1911 period. Because of changes in its borders between 1815 and 1914, France had 87 départements before 1860, 90 between 1860 and 1871, and 87 after 1871. However, we restrict, for simplicity, our analysis to the 81 départements which were part of France throughout the 1815-1914 period and for which we have a complete dataset on fertility and migration.

Fertility Rates

We measure fertility rates in each French département for every decade between 1861 and 1911. Specifically we use data from [START_REF] Bonneuil | Transformation of the French Demographic Landscape, 1806-1906[END_REF] The Coale Fertility Index f is defined as:

) ⁄ (1)
where ' ! " is the number of women in age group k in year t, % ! " is the rate of childbearing among women in the k th age interval in year t and Hk represents the fertility rates observed for the Hutterites. In other words, the Coale Fertility Index f is the ratio of the number of observed births to the number of births if all women had Hutterite fertility.

It must be noted that the Coale Fertility Index computed by [START_REF] Bonneuil | Transformation of the French Demographic Landscape, 1806-1906[END_REF] is a modified version of the standard Coale Fertility Index because it includes the fertility of all women and is not restricted to the fertility of married women. Moreover Bonneuil (1997)'s data are free of the computational mistakes made by [START_REF] Coale | The Decline of Fertility in Europe: The Revised[END_REF] and highlighted by [START_REF] Wetherell | 'Another look at Coale's indices of fertility, If and Ig[END_REF]. In any case, to assuage concerns regarding the measurement issues associated with the Coale Fertility Index, we will report additional regression results using the Crude Birth Rate, which is computed as the number of births divided by the population in each département. While the Crude Birth Rate is undoubtedly less subject to potential biases than other fertility measures, it is also a less precise measure of fertility than the Coale Fertility Index (see, e.g., de la Croix and

Perrin, 2016 for a discussion with a perspective that differs from ours on the Coale Fertility Index and the Crude Birth Rate). 10 (1997) shows that, at the start of the nineteenth century, there were substantial differences in the fertility rates of the various départements that, presumably, reflected cultural and socioeconomic diversity within France [START_REF] Weber | Peasants into Frenchmen: The Modernization of Rural France, 1870-1914[END_REF][START_REF] Braudel | L'identité de La France[END_REF]. In 1806, some départements already had low fertility rates: the Finally, we provide additional support for the unconditional convergence in regional fertility rates within France during the nineteenth century in the Appendix.

Bonneuil

Using the Coale Fertility Index and the Crude Birth Rate, we report in Appendix Tables B1-B3 standard unconditional convergence regressions [START_REF] Barro | 'Convergence[END_REF] to show that the unconditional convergence in regional rates occurred in France but not in England & Wales, Germany or Italy before WWI.

Migration in Nineteenth Century France

Our data on emigrants from, and immigrants to, each French département between 1861 and 1911 stem from the TRA dataset, also known as the Enquête des 3000 familles (Survey of the 3000 Families). Using the data on the département-level number of individuals born in another département from the successive censuses of the French population, we compute the number of emigrants from each département using exclusively these census data. We then employ the Iterative Proportional Fitting Procedure (also known as the RAS algorithm) to estimate bilateral migrant stocks.

There may be concerns with the representativeness of the TRA dataset since it only provides information on the place of birth and death of all individuals whose surnames start by the three letters "TRAˮ [START_REF] Blanchet | 'La mobilité géographique, de la naissance au mariage[END_REF][START_REF] Bourdelais | 'L'enquête des 3000 familles: un premier bilan (introduction)[END_REF][START_REF] Dupâquier | 'L'enquête des 3000 familles[END_REF]. In the Appendix, we show that we can reconstruct the geography of internal migration in France from the TRA data to the whole French population at the département level for the 1891-1911 period (for which the two datasets overlap) so as to alleviate concerns regarding the representativeness of the TRA dataset. 12

The data enable us to compute bilateral migration stocks which are defined as the number of people born in département i and living in département j in year t. They show that migrants moved from rural to urban areas as can be seen in Figure 4, where we graph the migration patterns in France in 1891. highlight the general increase in migration throughout the second half of the nineteenth century by classifying the share of emigrants and immigrants in each département using the 25 th , 50 th and 75 th percentiles in 1861 for all the years in our sample. Figure 5 illustrates the rise in the share of emigrants in our sample since all but one département 12 Abramitzky et al. (2011) show that the TRA dataset is representative of the whole French population in their assessment of nuptiality patterns.

13 [START_REF] Cairncross | 'Internal migration in Victorian England[END_REF] and [START_REF] Baines | 'Population and regional development[END_REF] document a similar pattern for Great Britain.

14 The main consequence of the development of the railroad network was that more people travelled. This is in line with the migration patterns which suggest that people moved to the closest industrial centres. However, to the best of our knowledge, there is no anecdotal evidence that people travelled longer distances on average. For instance, the development of the railroad progressively enabled more people travelled to touristic resorts by the turn of the twentieth century. These tourists usually vacationed in the touristic resorts which were closest to their home and/or those which were already popular among the richest segments of the population in the 1850s and 1860s [START_REF] Blancheton | Le développement du tourisme ferroviaire en France depuis 1870[END_REF].

15 For the sake of comparison, we can turn to the data compiled by [START_REF] Baines | Migration in a Mature Economy: Emigration and Internal Migration in England and Wales, 1861-1900[END_REF] on internal migration within England and Wales between 1861 and 1900. His study suggests that the average percentage of emigrants from one county to another was around 10%.

in 1911 were in the highest quartile in the 1861 distribution of the share of emigrants.

A comparable increase in the share of immigrants over the 1861-1911 period can be observed in Figure 6.

The TRA dataset enables us to distinguish between male and female migrant stocks. At this stage, it is worth noting that the pattern of male and female migration is not the same in our dataset, in line with some anecdotal evidence that men moved to become workers in industrial zones in rural areas (notably in the mining sector) while women moved to work as maids in cities (e.g., [START_REF] Dupâquier | La Société Française Au XIXe Siècle: Tradition, Transition, Transformation[END_REF]. Indeed, if the patterns of migration between men and women were identical, then the correlation between the stocks of male and female migrants would be equal to one. However, our data indicate that the correlation between the stocks of male and female migrants was equal to 0.55 in 1861, 0.60 in 1871, 0.56 in 1881, 0.56 in 1891, 0.60 in 1901 and 0.59 in 1911. Such figures lead us to assess below whether male and female migration had similar or dissimilar effects on the decline in fertility.

In addition, it must be noted that the census provides in 1891, 1901 and 1911 bilateral migration data on all French nationals, i.e., the number of French nationals living in each département according to their département of origin. It also provides information on the gender of these migrants in 1901 and 1911. But since these data only cover the turn of the twentieth century, after most of the decline in fertility occurred, they can only be used as part of a robustness check.

Finally, it must be acknowledged that our study does not account for international migration for two reasons. First, the annual mean French gross emigration rate from 1860 to 1913 was low: there were only 0.18 international emigrants per 1000 inhabitants (including to French colonies and in particular to Algeria), compared to 9.25 for Italy, 4.61 for Great Britain and 1.5 for Germany [START_REF] Hatton | The Age of Mass Migration: Causes and Economic Impact[END_REF].

Second, foreign immigration to France was limited, only amounting to 2.9% of the total population in 1911 [START_REF] Dupâquier | 'Les étrangers en France[END_REF]. Hence, international migration in and out France was low and did not prevent the decline and convergence of fertility rates within the country.

Economic and Social Characteristics of the Départements

In our empirical analysis, we control for the socio-economic factors which might have contributed to the convergence in fertility rates in France in the second half of the nineteenth century.

Life expectancy and infant mortality

We use [START_REF] Bonneuil | Transformation of the French Demographic Landscape, 1806-1906[END_REF]'s computations of life expectancy at age 15 for the individuals living in each département during the 1806-1906 period which we extend to 1911 by using data from the French census. We also rely on the successive issues of the French census to compute infant mortality, which we define as the share of children who died before age one over the total number of births.

Education and religiosity

The regressions account for the potential effects of education on fertility. For this purpose, we compute the shares of the male and female population age five to 19 enrolled in primary and secondary schools using the data in the successive issues of the Statistique de l'enseignement primaire and of the French censuses. The rationale for constructing this variable, as opposed to two variables which would separately account for primary and secondary school attendance, pertains to the laws passed in 1881 and 1882 which made primary school attendance mandatory until the age of 13 and statefunded schools tuition-free and secular. In other words, after 1881-1882, primary school attendance was nearly the same across départements and close to 100% so that differences in school enrolment rates stemmed from differences in secondary school enrolment. Therefore, we consider school attendance between age five and 19 to get a better sense of educational achievements in France during the 1861-1911 period.

Moreover, education may be correlated with religiosity. Therefore, to assess the confounding effects of religious observance on fertility we collect data from the French census to compute the share of male and female children enrolled in Catholic (i.e., private) primary and secondary schools, as opposed to those studying in secular statefunded primary and secondary schools. 16

In our regressions, we consider that the effect of schooling, and especially primary education (children aged 6-13) in Catholic schools, on fertility should be observed with a delay. This leads us to include the schooling variables with a 10-year lag in our regressions. 17

Diffusion of information

Our regressions take into account the confounding effects of the diffusion of information across départements. It could indeed be surmised that the diffusion of low fertility norms did not only occur through migration, but also through other channels, notably the diffusion of newspapers and books. 18

To account for this potential channel, we focus on the diffusion of the bimonthly "Revue des Deux Mondes", a sophisticated news magazine which was founded in 1829 and is still in print today (for a history of the review, see de [START_REF] De Broglie | Histoire Politique de la Revue des Deux Mondes de 1829 à 1979[END_REF]. Specifically we use the information printed on the back cover of the successive issues of the "Revue des Deux Mondes" that list the town (and address) in each French département of the newsstands and bookshops which sold the review. 19 In addition to the number of outlets 16 Since data on actual church attendance is unavailable for the 1861-1911 period, we use a measure of school choice, which is very often motivated by religious observance (e.g., [START_REF] Cohen-Zada | 'Preserving religious identity through education: economic analysis and evidence from the US[END_REF].

However, it is not a priori clear whether the decline in religiosity was connected to the decline in fertility in France. Départements such as Côtes du Nord and Nord experienced a decline in fertility during the nineteenth century but remained staunchly Catholic until WWI and notably elected representatives who opposed the separation of Church and State in 1905 [START_REF] Franck | 'Economic growth and the separation of church and state: the French case[END_REF].

17 It must be noted that after 1905, there is no governmental data on secular and Catholic schools but only on public and private schools. However, after 1905 and specifically after 1911, nearly all of the private schools were Catholic institutions [START_REF] Franck | 'Can public policies lower religiosity? Evidence from school choice in France, 1878-1902[END_REF].

18 Newspapers and books are high value-to-weight whose dissemination across France between 1851 and 1911 was more likely to be influenced by changes in the availability of transport rather than by changes in transportation costs. On the diffusion of newspapers and, in particular, on the importance of regional newspapers outside Paris, see, e.g., [START_REF] Manevy | La Presse de La III e République[END_REF], [START_REF] Bellanger | Histoire générale de la presse française: de 1871 à 1940[END_REF] and [START_REF] Albert | La Presse Française de 1871 à 1940[END_REF].

19 Data on subscriptions for the "Revue des Deux Mondes" are not available for the whole 1861-1911 period. Moreover, to the best of our knowledge, there is no systematic data on the subscriptions to the selling the "Revue des Deux Mondes", we include in our regressions an interaction term between the number of outlets and the fertility of the Seine département: this interaction variable is meant to account for the specific, and potentially larger, effect that Paris would have on the fertility decline and on the diffusion of ideas since the "Revue des Deux Mondes" was printed in Paris.

Workforce and urbanization

Our regressions account for the confounding effects of changes in the workforce in the nineteenth century, characterised by the decline in the agricultural sector and the growth of the industry, as well as of urbanization, on fertility. For this purpose, we use the successive issues of the French census to compute the shares of the workforce in the industrial and service sectors (the control group is the workforce in the agricultural sector) as well as the share of the population living in urban areas (the control group is the population in the rural areas).

Empirical methodology

Baseline Model

We estimate the impact of changing migration patterns on fertility within each département across time with the following equation:
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. 567/89 $," 3. log/01%2 $," 3 + . ( . log/:;%2 $," 3 + .
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+ + α , + A $," (2) 
where ! $," is the fertility rate in département i in year t, Xi,t is a vector of socio-economic variables in département i in year t, αi and αt are département-and year-fixed effects,

A $," is an error term such that A $," ⟶ C(0, F & ).
only daily newspaper published in Paris throughout our sample period, namely, "Le Temps". There are also no comprehensive data on book circulation between Paris and the rest of France.

The fertility norms of immigrants and emigrants are defined in line with [START_REF] Spilimbergo | 'Democracy and foreign education[END_REF] as weighted averages of the fertility rates in the migrants' origin/destination département such that

01%2 $," = /∑ G $.," . ! .," ./$ 3 /∑ G $.," ./$ 3 H (3)
where ERFN is the emigrants' residence fertility norm and G $.," is the number of people born in département i living in département j at time t, ! .," is the fertility rate of département j at time t, and

:;%2 $," = /∑ G .$," . ! .," ./$ 3 /∑ G .$," ./$ 3 H ( 4 
)
where IBFN is the immigrants' birthplace fertility norm.

In addition, let I $," be the population of département i at time t. 20 We define the share of emigrants, 89 $," , in proportion of the population of département i at time t,

89 $," = /∑ G $.," ./$ 3 I $," H (5) 
and the share of immigrants, <9 $," , among inhabitants of département i at time t, as

<9 $," = /∑ G .$," ./$ 3 I $," H . ( 6 
)
Before presenting our identification strategy in the next sub-section, it is necessary to briefly discuss the methodological issues raised by the estimation of the determinants of the fertility convergence in nineteenth century France which explain the specification of our main regression in Equation ( 2): we need to take into account the empirical literature dealing with the estimation of the fertility decline [START_REF] Brown | 'Regions and time in the European fertility transition: problems in the Princeton project's statistical methodology[END_REF][START_REF] Guinnane | 'The historical fertility transition: a guide for economists[END_REF] and research focusing on convergence in growth rates in across countries and regions (see, e.g., [START_REF] Magrini | Regional (di)convergence[END_REF][START_REF] Durlauf | 'Growth econometrics[END_REF]and Breinlich et al, 2014, for surveys). First, in line with the criticisms of [START_REF] Brown | 'Regions and time in the European fertility transition: problems in the Princeton project's statistical methodology[END_REF] and [START_REF] Guinnane | 'The historical fertility transition: a guide for economists[END_REF] vis-à-vis the empirical approach of [START_REF] Coale | The Decline of Fertility in Europe: The Revised[END_REF]'s analysis of the European fertility decline, we include interaction terms between the 20 The population ! !,# of département i at time t is restricted to the population of the population born in the 81 département which are part of France throughout our sample period.

fertility norms and the shares of emigrants and immigrants to check whether the intensity of the diffusion is larger where there are more migrants. We also include département and time fixed effects to correct for unobserved heterogeneity between départements and time periods.

Second, as the empirical literature on regional growth and convergence makes it clear (e.g., [START_REF] Magrini | Regional (di)convergence[END_REF], there is no standard estimation model of regional convergence. Therefore it is a priori unclear whether we should specify our main equation in first differences or in levels, and whether we should include a lagged dependent variable and/or lagged explanatory variables to account for the potential delayed effects of economic changes. In Equation ( 2), we use a regression equation specified in levels. This is because our additional regressions, which are presented as robustness checks in Tables 7 and8, suggest that the inclusion of a lagged dependent variable does not modify our main results while those in Tables 9 and10 indicate that the specifications which account for lagged explanatory variables are not informative.

These methodological issues have two main implications for the general interpretation of the results. On the one hand, the model hypothesises that French départements experienced a conditional (and not absolute) convergence of fertility rates as the decline in fertility depended on the characteristics of each département. On the other hand, the specification in levels implies that départements were distributed randomly around their steady states of fertility over our sample period. While the first implication is probably uncontroversial, the second is slightly more debatable, although there is little evidence to show that it is incorrect.

Identification Strategy

Concerns regarding the identification of Equation (2) naturally arise. This is because the relationship between migration and fertility might be explained by the preference for low fertility norms of self-selected migrants or might be driven by omitted variables linked to the timing of migration.

However, it is worth noting that reverse causality may only be an issue if migrants are self-selected on preferences for fertility and choose their destination accordingly. 21

Individuals living in a low-(respectively, high-) fertility département who have preferences for large (small) families may have found it beneficial to migrate to a high-(low-) fertility département where their own preferences are more in line with the prevailing norms in terms of family size. However, this would have not contributed to a convergence but to a divergence in the fertility rate across départements. As such, reverse causality and the self-selection of emigrants would imply that our OLS coefficients underestimate the actual effect of migration on the fertility decline.

Still, we could hypothesise that, when high-skilled workers with a low preference for children leave high-fertility regions to low-fertility regions, they create a void of high-skilled individuals in their home regions which provide incentives for non-migrant parents to invest more in the quality of children and reduce fertility. However, this mechanism is unlikely to drive our main results since the percentage of high-skilled individuals (i.e., lawyers, doctors, etc…) in our sample period is only equal to 2.7%.

First-stage equation

To identify Equation (2), we use changes in travel costs arising from the progressive development of the railroad network within France as an instrumental variable. This identification strategy is motivated by the fact that relative travel costs were time-varying from 1840 to 1890, as the railroad network was gradually built throughout the country. A decrease in travel costs should therefore lower the costs of migration and increase the stock of migrants. Indeed, transport costs were substantial enough to matter. Even in 1901, the cheapest train ticket (in third class) between Paris and Lyon (approximately 450 km) cost three days of a Parisian worker's wages and five days of a provincial one. A coach ticket was three times as expensive. In 1872,

21 Home fertility is well recognised as a push factor of international migration but fertility at destination is not thought to be a significant pull factor [START_REF] Mayda | 'International migration: a panel data analysis of the determinants of bilateral flows[END_REF].

these numbers would have been six and ten and a half days (France -Statistique des salaires, 1901). 22

Our first stage regression estimates a panel gravity model with the standard Poisson

Pseudo Maximum Likelihood that solves for heteroskedasticity and for the existence of zero migrant stocks (Santos [START_REF] Silva | 'The log of gravity[END_REF]:

log/G $.," 3 = . + =. log(JK.LMN6KJ O6MJM "0&1 ) + O. log(JK.LMN6KJ O6MJM "0'1 ) +

β , + β 2 + β 3 + Q, ∀ <, S, J, < ≠ S (7) 
where G $.," are the migrant stocks, JK.LMN6KJ O6MJM "0&1 and JK.LMN6KJ O6MJM "0'1 are the 20-and 30-year lagged transport costs while βt, βo and βd are the year-, origindépartement and destination-département fixed effects. The transport cost variable is therefore our main instrument: its construction and the choice of the lags in Equation ( 7) necessitate some detailed explanation which we provide below in sub-section 3.2.2.

Once we computed the predicted migrant stocks G U $.," in Equation ( 7), we can compute the predicted population I V $," of département i at time t such that

I V $" = G $$," + ∑ G U .$," ./$ (8)
where G $$," is the number of people born in département i and living in département i in year t, i.e., the "stayers".

We can then compute the predicted emigrants' residence fertility norm 01%2 W $,"

01%2 W $," = /∑ G U $.," . ! .," ./$ 3 /∑ G U $.," ./$ 3 H (9)
where ! .," is the fertility rate of département j at time t, as defined above.

Furthermore, we compute the predicted immigrants' birthplace fertility norm :;%2 W $,"

:;%2 W $," = /∑ G U .$," . ! .," ./$ 3 /∑ G U .$," ./$ 3 H (10)
the predicted share of emigrants 89 X $," in proportion of the population of département i

89 X $," = /∑ G U $.," ./$ 3 I V $," H (11) 
and the predicted share of immigrants Y9 X $," among inhabitants of département i as 22 For the sake of comparison, the cheapest ticket was worth five hours of the net minimum wage in 2012.

Y9 X $," = /∑ G U .$,"

./$

3 I V $," H (12) 
We then use these predicted variables in Equation ( 2) to obtain IV estimates of the effect of migration on the fertility decline.

We report three series of tests to assuage concerns regarding the validity of our instruments. First, we show in Table 1 correlations between each underlying regressor and its instrumented counterparts. These correlations are all very high (above 0.82), thereby suggesting that our instruments are not weak. We also show in Appendix Table A2 that each underlying regressor is positively and significantly correlated at the 1% level with its instrumented counterpart in OLS regressions with year-and department fixed effects. Second we report a first stage F-statistic of weak instruments and third, a test of over-identification. Since our first stage equation in Eq. ( 7) estimates a panel gravity model with the standard Poisson Pseudo Maximum Likelihood that solves for heteroskedasticity and for the existence of zero migrant stocks (and not a standard 2SLS model), our instruments do not have the same dimension as our instrumented variables.

Therefore, the computation of these last two tests requires a brief explanation.

First, the standard Poisson Pseudo Maximum Likelihood model does not directly provide a F-statistic, but instead a statistic based on the Z & distribution.

Therefore the first-stage F-statistic which we report is based on the notion that the Z & distribution is the limiting distribution of the F-statistic (see [START_REF] Greene | Econometric Analysis 7 th edition[END_REF]Greene, , pp.1023Greene, -1024)). In this case, the denominator of the F-statistic converges to one and we can compute the F-statistic such that

F-statistic=Z & /k. ( 13 
)
where k is the degrees of freedom in the numerator of the F-statistic.

Second, we report an over-identification test since our first stage regression in Equation ( 7) uses two instruments. For this purpose, we run the following regression

A $," = [ 1 + [ # . JK.LMN6KJ O6MJM 4,"0&1 \\\\\\\\\\\\\\\\\\\\\\\\\\\ + [ & . JK.LMN6KJ O6MJM 4,"0'1 \\\\\\\\\\\\\\\\\\\\\\\\\\\ (14)
where the dependent variable is the error term A $," in Equation ( 2) and the explanatory variables are the average yearly values of transports costs in t-20 and t-30 in Equation ( 7). We use the average values of the transports costs variable in each origin département to run Equation ( 14) because transports costs is defined in Equation ( 7) as a matrix of costs between the départements so that its dimension is not that of A $," .

We obtain a test for the validity of the over-identification restrictions (see, e.g., Davidson and MacKinnon, 2004, pp. 336-338;Wooldridge, 2010, pp.134-137) by testing the null hypothesis that

H0: E]A $," , ^JK.LMN6KJ O6MJM 4,"0&1 \\\\\\\\\\\\\\\\\\\\\\\\\\\ , JK.LMN6KJ O6MJM 4,"0'1 \\\\\\\\\\\\\\\\\\\\\\\\\\\ _`= 0 (15)
We then compute the statistic 21 & ~Z& (b), where N is the number of observations in the sample, 1 & is the coefficient of determination of Equation ( 14), and q is the number of over-identifying restrictions. In Equation ( 14), q equals 1 so that the critical value of the test Z & (1) is 2.71 at the 10% level, 3.84 at the 5% level, and 6.63 at the 1% level.

Construction and validity of the instrumental variable

We construct our instrumental variable transport costs, which assess the bilateral time-varying transport costs between départements, in a four-step procedure. First, we compute the great-circle distance between the administrative centres (chef-lieu) of adjacent départements. Second, we determine the available travel (railroad, road, sea) links between adjacent départements every ten years, accounting for the progressive development of the railroad network using Caron (1997)'s maps which we reproduce in the Appendix. Third, we use information on road or rail transport price per kilometre to compute travel cost between adjacent départements for all the years in our sample. This is possible because rail prices for passengers were regulated by the State. As such, in every year in our sample, the price of a train ticket was equal to a given amount times the distance between two train stations (Toutain, 1967, p. 277). Fourth, we apply a short-route finding algorithm taken from the UCINET network analysis program [START_REF] Borgatti | 'UCINET 6 social network analysis software[END_REF] to compute the cheapest route between every pair of départements. In so doing, we obtain a bilateral matrix of transport costs between every pair of départements every decade in our sample.

Let us illustrate those four steps with an example where we compute travel costs between the towns of Tours and Poitiers, which are located in the adjacent départements of Indre-et-Loire and Vienne. In the first stage, we determine that the great circle distance between Tours and Poitiers is equal to 93 km. In the second stage, we rely on the historical evidence that the railroad network linked Tours to Poitiers in 1851. As such, we consider that migrants would travel between Tours and Poitiers by road until 1851 and by railroad afterwards. For the third stage, we follow the cost of travel given by [START_REF] Toutain | 'Les transports en France de 1830 à 1965[END_REF] Moreover, to estimate the impact of transport costs on the stock of migrants, we should ideally know the average age at which migrants left their home département so as to relate it to the timing of the decline in bilateral transport costs. However, the TRA dataset does not provide the age at which migrants moved from their home to their To be a valid instrument, transport costs must not only correctly predict bilateral migration but they should also neither entail reverse causality nor violate the exclusion restriction by affecting the informational diffusion of fertility norms through other channels than migration. In theory, our identification strategy should show the sole causal effect of decline in transport costs on migration and on the convergence in fertility. However, in practice, we cannot ensure that it is migration per se rather than migration along additional vectors for the diffusion of norms which could have been 23 Following the 1851 law on child labour, 14-year-old boys (and girls) could work up to 10 hours per day in factories.

24 There might be some concerns that using 20-year and 30-year lagged transport costs may not explain the stock of migrants as well as a shorter time lag, namely, 10-year lagged transport costs. Alternatively, we may think that longer time lags, i.e., 40-year lagged transport costs, may also explain the stock of migrants. It is indeed the case that all these lagged transports are highly correlated by construction. First, the decline in transport costs only occurred once; in other words, if the decline occurs between t-30 and t-20, then the transport costs in t-20 and t-10 will be equal. Second, the railroad network in France was built in a short time period that the first inter-départemental lines were built in the 1840s and the last inter-départemental line was built in 1890. As a result, when we consider migration in 1861, the transport costs in t-30 and t-20 are equal, and when we consider migration in 1911, the transport costs in t-10 and t-20 are equal. Because of these two elements, it is not surprising that regressing the lagged transport costs in t-10, t-20, t-30 and t-40 on the stock of migrants produces a regression (available upon request)

where partial multicollinearity biases the results.

enhanced by the decline in transport costs, that fostered the convergence in the fertility rate between départements. This leads us to provide a series of robustness checks in Section 4.3.

Still, to assuage concerns regarding the exclusion restriction and the validity of the identification strategy, we should point out that the historical account on the development of the French railroad network suggests that it took place independently of fertility patterns, and of the demand and supply for migration [START_REF] Lartilleux | Géographie des Chemins de Fer Français[END_REF][START_REF] Caron | Histoire des Chemins de Fer en France: 1740-1883[END_REF][START_REF] Caron | Les Grandes Companies de Chemin de Fer en France[END_REF]. Railroads in France developed slowly and were, at first, It was the 1842 law that fostered the development of a state-backed national railroad network where private companies were given long-term concessions to operate lines while the State funded the railroad infrastructure [START_REF] Caron | Les Grandes Companies de Chemin de Fer en France[END_REF]. This specific financing scheme explains that the early design of the railroad network sought to connect Paris to the main economic centres of the country: this pattern was called In this respect, studies on the development of the railroad network in France (e.g., [START_REF] Lartilleux | Géographie des Chemins de Fer Français[END_REF][START_REF] Caron | Histoire des Chemins de Fer en France: 1740-1883[END_REF] seem to agree that the early design in the 1840s was based on an economic and geographic rationale, which reinforced state and economic centralization around Paris. While it is beyond the scope of this study to discuss whether the centralization around Paris was beneficial for France, this design of the railroad network at least made for sound financial investments and this was reflected in the stable value of the railway companies' share prices after 1865 (Le Bris, 2012). However, the additional public works which were launched in 1879 were only motivated by political expediency and harmed the profitability of railroad companies [START_REF] Caron | Les Grandes Companies de Chemin de Fer en France[END_REF][START_REF] Bris | 'Les grands travaux du plan Freycinet: de la subvention à la dépression?[END_REF].

isolated
To provide additional support that the decisions which led to the establishment of the railroad network were not linked to fertility, but as the anecdotal evidence suggests, by economic, geographic and political considerations, we graph in Figure 7 that the introduction of the railroad was independent of the level and early trends in the fertility rates of each département.

Results

First Stage Results: the Decline in Transport Costs and the Increase in Migrant Stocks

Table 2 reports the regression results of the first-stage regression in Equation ( 7)

where we assess the relationship between our IV transport costs and migrant stocks.

Column 1 considers all migrants while Columns 2 and 3 distinguish between male and female migrants. 26 In all these regressions, the first stage F-statistics are above the critical values of [START_REF] Stock | Testing for weak instruments in linear IV regression[END_REF] and the associated p-values are all equal to zero, thus indicating that our instruments are not weak.

The first-stage regression results show that migrant stocks decline with higher travel costs, as could be expected. In other words, migrations increased as travel costs decreased. In particular, our results in Column 1 suggest that the elasticity between 20year lagged transport costs and migrant stocks is -0.81 while that between 30-year lagged transport costs and migrant stocks is -0.64. Given that the median decrease in every decade of bilateral transports costs between 1831 (i.e. 1861-30 years) and 1891 (i.e. 1911-20 years) is equal to 11.6%, these figures suggest that the median increase in bilateral migrant stocks between 1851 and 1911 predicted by transport costs is 16.82% (i.e. (-0.81-0.64)*0.116), excluding the year fixed effects. This IV estimate is slightly larger but in the order of magnitude of the actual figure, which is equal to 13.13%, and this provides some support for the general relevance of our identification strategy. 26 The results in Columns 2 and 3 of Table 2 should be seen as robustness checks since our instrumental variable, transport costs, does not vary by gender.

Moreover, the first stage regression results reported in Columns 2 and 3 suggest that there is no specific effect of transport costs for men or women, either in terms of size or in terms of magnitude.

A potential concern with our identification strategy is that transport costs and migration may be correlated with other factors which also influence fertility rates. We discuss this issue in Section 4.3 and provide several robustness checks for the size, significance level and validity of our results.

The Effect of Migration on the Decline in Fertility

Table 3 analyses the impact of male and female migration on the convergence in the fertility rates of the French départements using the Coale Fertility Index. Columns 1 and 2 report OLS estimates while Columns 3 and 4 show IV estimates. Column 1 and 3 only include the fertility norms of emigrants and immigrants, the shares of migrants and the interaction variables while Columns 2 and 4 also include our set of control variables. It appears that none of these controls has a significant effect on fertility, except for infant mortality. 27 In Table 4, we report equivalent regressions using the Crude Birth Rate. In both Tables (as in the subsequent Tables where we report IV regressions), the p-value of the statistic 21 & is above 0.10, suggesting that our instruments pass a test for validity of the over-identification restrictions.

The results in Table 3 suggest that immigrants and emigrants did not have the same effect on the fertility convergence between 1861 and 1911. It is only in the OLS 27 The lack of significance of most socio-economic variables could be explained by the fact that our study picks the tail of a long process that began in the late eighteenth century. However, as noted in the introduction, France was overall less urban and less industrialised than England in the eighteenth century, did not have a substantially lower level of infant mortality than neighbouring countries like England or Holland, while financial markets and financial intermediation were not more developed in France than in other Western European countries. It is therefore not clear why limited changes in urbanization and industrialization within France in the late eighteenth century mattered little when they occurred and only had a delayed impact in the late nineteenth century, after controlling for département and time fixed effects.

regressions in Columns 1 and 2 that the Share of Immigrants and the interaction term between the Immigrants' Birthplace Norm and the Share of Immigrants have positive and significant coefficients. In the IV regressions, the Immigrants' Birthplace Norm has a positive coefficient which is significant in Column 3 when control variables are excluded but insignificant in Column 4 when control variables are included. We note that in Table 4, the effect of Immigrants' Birthplace Norm variable is significant and positive in both Columns 3 and 4. Overall, the results suggest that immigrants came from high-fertility regions and did not immediately adopt the low fertility norms of their destination départements, although their effect was not significantly large enough to mitigate the fertility decline.

In fact, the positive and significant coefficient of Emigrants' Residence Norm suggests that départements whose emigrants moved to destinations with strongly declining fertility experienced a larger decline in their own fertility. In the IV regression with the control variables reported in Column 4 of Table 3, the coefficient associated with the Emigrants' Residence Norm is 0.764. As such, a one-standard deviation (0.038) increase in the Emigrants' Residence Norm would lead to a 0.029 increase in the fertility rate, i.e., 10.6% of the sample mean fertility. Moreover, the Share of Emigrants has a negative and significant coefficient (-3.942) suggests that départements with the largest increase in the share of emigrants experienced the largest drop in fertility.

However, we cannot interpret the coefficients of the interacted variables by themselves. We note that in the IV regression in Column 4 of Table 3, the interaction variable Emigrants' Residence Norm * Share of Emigrants has a negative and significant coefficient at the 1% level equal to -2.965. 28 This suggests two possible interpretations. On the one hand, the interaction variable mitigates the effect of the two variables Emigrants' Residence Norm and Share of Emigrants taken separately because 28 In the studies of [START_REF] Spilimbergo | 'Democracy and foreign education[END_REF] and [START_REF] Beine | 'International migration, transfers of norms and home country fertility[END_REF] whose specification is very similar to ours, this interaction term is not significant.

individuals who remained in départements with an increasing share of emigrants moving to low-fertility areas were more likely to have a high number of children. On the other hand, the interaction variable suggests that the effect of the Emigrants'

Residence Norm is lower at high levels of emigration. This is suggestive of diminishing returns to migration in terms of informational transmission, in line with the rest of the literature (e.g., [START_REF] Spilimbergo | 'Democracy and foreign education[END_REF][START_REF] Beine | 'International migration, transfers of norms and home country fertility[END_REF]. In any event, our counterfactual analysis in Section 5 provides a quantitative discussion of how these different effects balance out. However, we first provide a series of robustness checks in the next subsection.

Robustness Checks

Some concerns pertaining to our analysis may be related to the endogenous relationship between migration and fertility. While reverse causality and the selfselection of migrants are unlikely to bias our estimates as we discussed in Section 3.2, our identification strategy is meant to address potential omitted variable bias and ensure the validity of the exclusion restriction in our regressions. Specifically, as we already acknowledged in Section 3.2, it could be argued that transport costs in the second half of the nineteenth century were associated with other forces that could have shaped the joint evolution of migration and fertility. To assuage these concerns, we run a series of robustness checks in this section.

Timing of the fertility decline

A potential concern with our main regression results in Table 3 pertains to the timing of the impact of migration on the decline of fertility. First, the decline in fertility began in the late eighteenth century, as we mentioned in the introduction. Second, even though permanent migration took place within France before the development of the railroad, our identification strategy exploits the development of the railroad network.

This raises two types of concerns. On the one hand, there are concerns that the development of the railroad network followed past migration movements (even though there is no anecdotal evidence that this was the case as we stressed above). On the other hand, there is no possibility of instrumenting migration before the 1840s because of the limited development of the railroad network, thereby preventing us from carrying out our IV strategy for the earlier period of the decline. Moreover, most control variables are unavailable before 1851. For instance, there is no data on the occupations of the French population in the earliest censuses.

To alleviate concerns regarding the timing of migration, we run several robustness checks in Tables 5 to 10. First, Table 5 show that our main regression results hold when we rerun the OLS regressions over the 1821-1911 period. Indeed, the coefficient associated with the Emigrants' Residence Norm variable has a positive and significant coefficient over the 1821-1911 and 1821-1851 periods (Columns 1 and 2 of Table 5).

Still, as can be seen when comparing these results to the regression over the 1861-1911 period in Column 3 (which reproduces the OLS regression in Column 2 of Table 3), the effect of migration on the fertility decline is larger and more significant over the later period of our sample. This result is in line with the literature [START_REF] Dupâquier | Histoire de La Population Française[END_REF][START_REF] Bonneuil | Transformation of the French Demographic Landscape, 1806-1906[END_REF] which emphasises that the convergence in fertility rates occurred in the second half of the nineteenth century. Second, in Table 6, we test if there is a relationship between migrant stocks between 1861 and 1911 (whether instrumented by the fall in transport costs or not), and the fertility decline between 1811 and 1861. It is reassuring to find that there is no such relationship. Third, in Tables 7 and8, we find that the results are robust to the inclusion of the lagged dependent variable Fertility (t-10), using both the Coale Fertility Index and the Crude Birth Rate. Comparing these regressions to the convergence regressions in Appendix Tables B.1 and B.3 these results suggest that there was a process of convergence in the fertility rates within

France during the second half of the nineteenth century which can be partly explained by internal migration. Finally, in Tables 9 and10, we report regression results where we account for the lagged values of our explanatory variables using both the Coale Fertility Index and the Crude Birth Rate. We find that the Emigrants' Residence Norm (t) variable in year t explains the decline in fertility in year t while the lagged explanatory variables, Emigrants' Residence Norm (t-10) and Immigrants Birthplace Norm (t-10), are dominated in terms of size and significance by the effect of the variables in year t. As such, it does not seem that lagged explanatory variables played a major role in the fertility decline.

Aspects of cultural and social norms related to fertility and human capital

Variables which are potentially endogenous to migration and fertility in the regressions in Table 3 include factors pertaining to social norms and human capital. 29

These potential vectors of cultural diffusion can be related to aspects of human capital, such as the total number of periodicals published in each year and each département.

To build this variable, we collect from the successive issues of the Bibliographie de la

France ou Journal général de l'imprimerie as well as from [START_REF] Avenel | Le Monde des Journaux en 1895[END_REF][START_REF] Avenel | La Presse Française au Vingtième Siècle[END_REF] and Mermet (1880Mermet ( -1901)).

These endogenous variables can also be related to aspects of religiosity as proxied by the construction of new religious buildings for Catholics, Protestants and Orthodox

Christians during the 1861-1911 period, using the Mérimée database on historical monuments from the French Ministry of Culture. While religious buildings do not necessarily reflect the religiosity of the overall population, they nonetheless reflect the ability of religious groups at the local level to influence local politics so as to finance religious buildings (at least before 1905 and the separation of Church and State). They are thus a measure of religiosity which is not necessarily strongly correlated with school choice, unlike the variables discussed in Section 2.

Finally, demographic variables could be endogenous to both migration and fertility as they reflect the rigidity of social norms such as the tolerance vis-à-vis sex outside marriage and the pressure for men and women to marry. Thus, we collect data on the successive issues of the French census to build data on the share of births out of 29 These variables may be viewed as "bad controls", in the terminology of [START_REF] Angrist | Mostly Harmless Econometrics[END_REF].

wedlock, the share of illegitimate births as a share of out-of-wedlock births, as well as the shares of married men and women for the 20-24, 25-29 and 30-34 age groups.

The regression results that include these potentially endogenous variables are reported in Tables 11 and12. We find that none of these variables has a consistent effect on the coefficients of our variables of interest, either in terms of size or in terms of significance level.

Accounting for increased industrialization and trade due to the development of the railroad network

Our identification strategy rests on the anecdotal evidence that the development of the railway network occurred independently of the demand and supply for migration, and thus on the economic forces which could have driven migratory movements. Thus, a potential problem is that railways stimulated industrialization and trade, thereby shaping migration flows. While our main regressions in Table 3 already control for the share of the workforce in industry and services, we report in Table 13 regression results that account for two additional variables which may have been correlated with the development of the railroad.

First, we account for the quantity of mineral fuels (measured in tons) which is consumed in each département by mineral industries. As outlined in the successive issues of the Statistique de l'Industrie Minérale (Statistics of the Mineral Industry), mineral fuels were transported via the railroad from one département (or from foreign countries) to another département. This variable also enables us to account for the development of a specific industry which might have drawn many migrants. Second, we account for wheat prices in each département using the data collected by [START_REF] Labrousse | Le Prix du Froment en France au Temps de la Monnaie Stable[END_REF] for 1861 and 1871, and the relevant issues of the Statistique Agricole de la France (Agricultural Statistics of France) for the remainder of the sample. While there were still internal trade barriers, called "octrois", which impeded trade within France before WWI [START_REF] Franck | 'From internal taxes to national regulation: evidence from a French wine tax reform at the turn of the twentieth century[END_REF], there was nonetheless a process of increased internal trade and market integration during the nineteenth century, especially in the wheat market [START_REF] Chevet | 'L'intégration des marchés du blé en France au XIXe siècle[END_REF][START_REF] Ejrnaes | 'Market integration and transport costs in France 1825-1903: a threshold error correction approach to the law of one price[END_REF]. As such, we could hypothesise that variations in wheat prices could be correlated with variations in migration rates as the development of the railroad network would ease the transport of agricultural goods, such as wheat which was grown in most French départements.

In Table 13, we find that the quantity of mineral fuels consumed by mineral industries is positively and significantly correlated with fertility in the OLS and IV regressions in Columns ( 1) and ( 2), suggesting that the development of these mineral industries slowed down the decline in the fertility rate. Moreover, we find that wheat prices are negatively correlated with fertility rates, but this effect is only significant in the OLS regression in Column (3), not in the IV regression in Column (4). In any case, in all the regressions reported in Table 13, the quantity of mineral fuels consumed by mineral industries and wheat prices have no substantial effect on the coefficients of our variables of interest, either in terms of size or significance level. 30 These results should thus assuage concerns that migration could have lowered fertility through the growth in industrialization and trade fostered by the development of the railroad network.

Spatial correlation

Previous studies on the decline of fertility within European countries in the nineteenth century, e.g., [START_REF] Becker | 'The effect of investment in children's education on fertility in 1816 Prussia[END_REF] and [START_REF] Goldstein | 'Spatial analysis of the causes of fertility decline in Prussia[END_REF] on Prussia and Murphy on France (2015), account for spatial autocorrelation in their empirical analysis. In particular, [START_REF] Murphy | 'Old habits die hard (sometimes): can département heterogeneity tell us something about the French fertility decline?[END_REF] found that, over the 1876-1896 period, the fertility of each French département was affected by the fertility of neighbouring 30 In Appendix Table A3, we examine whether the results are robust to using the the deviation in Wheat Prices (instead of the logarithm of wheat prices as in Table 8). We define the one-sided deviation of wheat prices as Deviation Wheat Prices (t) = 2#ℎ%&' !)*+%, $% -./0 % 3/,/0 % , where #ℎ%&' !)*+%, !# is the price of wheat in département i in year t, ./0 # is the average wheat price in year t and ,/0 # is the standard deviation of wheat prices in year t. The results in Appendix Table A3 show that the inclusion of this one-sided measure of wheat prices, as well as of its squared and absolute value, do not have an impact on the economic and statistical effect of migration on fertility.

départements, accounting for common unobserved factors which are spatially correlated. Since our study also emphasises the impact of social and informational interactions in fertility choice, it is important to ensure that our main results are not driven by spatial correlation.

In Table 14, we report regression results that account for spatial correlation using a weighting matrix based on the great-circle distance between the administrative centres of each département. 31 It is reassuring to find that our main regression results are robust to accounting for the inclusion of spatial autocorrelation.

Channels of the fertility decline: a counterfactual analysis

In this section, we discuss possible channels through which emigration affected fertility. Specifically we carry out a counterfactual analysis to examine potential differences between the migration of men and of women, as well as the role of migration from and to Paris.

Tables 15 and16 present regression results on a sample that only includes male and female migrants, respectively. Moreover, the sample in the regressions shown in Table 17 excludes all migrants (i.e., men and women) to and from the Seine département, whose territory mainly comprised Paris. In Tables 15 and16, the significance and the size of the coefficients associated with Emigrants' Residence Norm, Share of Emigrants and Emigrants' Residence Norm * Share of Emigrants are roughly similar to those in Table 3. These results suggest that male and female migrants contributed similarly to the fertility decline, even though the stocks of male and female migrants were not perfectly correlated as we reported above in Section 2. 32

31 In Table 14, we use the xsmle command in Stata to run the spatial regressions. This command does not allow for 2SLS estimation but it bears repeating here that our approach is not that of a 2SLS regression but one where the first stage estimates a matrix of migration, as we discuss in Section 3. For a discussion of spatial panel data models, see, e.g., [START_REF] Elhorst | 'Spatial panel data models[END_REF][START_REF] Elhorst | Dynamic spatial panels: models, methods and inference[END_REF]. 32 We note that in Table 16 the Share of (Female) Immigrants and the (Female) Immigrants' Residence Norm * Share of (Female) Immigrants variables have positive and significant coefficients. This effect is

In Table 17, we report regression results on a sample that excludes male and female migration from and to the Seine département. They are different from those in Table 3 since the coefficients associated with Emigrants' Residence Norm, Share of Emigrants and Emigrants' Residence Norm * Share of Emigrants are smaller in Table 13 and not systematically statistically significant across the OLS and IV regressions. They actually suggest that migration to Paris played a major role in the decline in fertility in France, even though our data indicate that only 26.33% of migrants moved to the Seine département throughout the period. 33 We develop this intuition in our counterfactual analysis below.

We compute the counterfactual values of the fertility rate in each département under the assumption that the size, bilateral structure, and fertility of emigrants and immigrants would have remained at their 1861 level. For this purpose, we use the OLS and IV regression results in Columns 2 and 4 (with the control variables) of Tables 3,15, 16 and 17 (i.e., on the samples of all migrants, only male migrants, only female migrants, as well as of all migrants excluding Seine as destination and origin). In Table 18, we report these counterfactual values at the national level along with the actual fertility data between 1861 and 1911. In addition, in Table 19, we present the same counterfactual analysis using our other measure of fertility, i.e., the Crude Birth Rate.

The histogram for the actual values of Crude Birth Rate is shown in Figure 8 for each year in our sample. We assess the fit of each model with the Pearson χ 2 statistic as in however not found for male immigrants. While these results confirm our remark in Section 4.1 that immigrants had overall no effect on the decline in fertility, they nonetheless suggest that female immigrants did not immediately adopt the lower norms of their département of destination. Most likely, female migrants had more children than the women in their destination département but fewer children than in their origin département. As such, their behaviour did not prevent the convergence in fertility rates.

33 Only 5.25% of the total emigrants were born in the Seine département throughout the period. [START_REF] Buchinsky | 'Residential Location, Work Location, and Labor Market Outcomes of Immigrants in Israel[END_REF]. 34 Overall, in both Tables 18 and19, the Pearson χ 2 statistic shows that our regressions capture the impact of migration on fertility decline.

To illustrate our analysis, we report four graphs based on the counterfactual values obtained with the IV regressions reported in Column 4 of Tables 3,15, 16 and 17 and reported in Table 18. First, Figures 9 and 11 show the evolution of the actual and counterfactual values for the IV regressions of the unweighted average fertility rate at the national level between 1861 and 1911 under the assumption that no changes in fertility norms and in the shares of migrants had occurred after 1861. Second, Figure 10 and 12 show the distribution of these values across départements in the form of histograms, thus highlighting the decline in the standard error of fertility rates over time and the progressive convergence of fertility rates across French départements.

Three general observations can be drawn from Tables 18 and19 as well as from which can be attributed to other economic and demographic factors, both common to all départements (and absorbed by the time fixed effects) and specific to each departement (e.g. the differential evolution of infant mortality). In the robustness checks carried out with the Crude Birth Rate in Table 19 and Figures 10 and12, we find that the drop from 0.026 in 1861 to 0.019 in 1911 can also be attributed to migration 34 The Pearson χ 2 statistic is computed as

χ 2 = ∑ (!)%4*+'%4 ! -56,%)7%4 ! ) & '( !)( !)%4*+'%4 ! ⁄ .
The critical values at the 10%, 5% and 1% levels of significance are χ .+, & (80)=64.218, χ .+- and other economic and demographic factors in roughly similar proportions: 0.006 of the drop (85.7%) can be attributed to migration and 0.001 (14.3%) can be attributed to economic and demographic variables. It is also interesting to note that the counterfactual values for the standard deviation of the Coale Fertility Index in Table 18 are larger than the predicted values, but still lower than the actual values. In other words, while our model slightly under-estimates the standard deviation of fertility, it nonetheless suggests that migration contributed to the convergence of fertility rates across France. Moreover, the figures in Third, Tables 18 and19 suggest that Paris played a major role in the decline in fertility rates throughout the period. 35 The counterfactual average value of the Coale 35 The Seine département, which includes Paris, along with Seine-et-Oise and Seine-et-Marne, which comprise the Parisian suburbs, were areas of low fertility by the mid-nineteenth century. In 1901 and 1911, the fertility of Seine was below the 5 th percentile of fertility in France. In addition, the total French population amounted to 37,386,313 inhabitants in 1861 and to 41,479,006 in 1911, while there were fertility index in the IV regression in the absence of migration to and from Seine is found to be much higher than its actual level in 1911 (0.286 vs. 0.244) as can be seen in Panel B of Figures 9 and 11. Given that the national Coale fertility index in 1861 was equal to 0.310, these findings imply that the counterfactual fertility decline without Paris is only 36.4% of the actual drop (0.024 points instead of 0.066). In other words, migrants to and from Seine explain 63.7% of the fertility decline, even though 26.33%

of the total migrants moved to the Seine département while 5.25% of the total migrants were born in the Seine département and live elsewhere between 1861 and 1911. Thus, our counterfactual analysis suggests that the information sent back to their département of origin by one immigrant to Seine had the same depressing effect on fertility as two immigrants who moved to other départements. The results are even more striking when we use the Crude Birth Rate and exclude migrants to and from Seine: they suggest that the counterfactual fertility level would have been equal 0.030 and therefore higher than the actual rate in 1861 (0.026) and 1911 (0.019).

In addition, we use information from the census which provide in 1891, 1901 and 1911 data on all French nationals living in each département according to their département of origin. Thus, in Tables 20 and21, we rerun the counterfactual analysis on the census data for 1891, 1901 and 1911 over the Coale Fertility Index and the Crude Birth Rate. The results suggest the same quantitative effect for the diffusion of fertility norms on the convergence in fertility rates as in the other regression results that rely on the main dataset.

As such, these observations suggest that emigrants to the Seine département mattered more than other emigrants, and this is in line with the cultural, economic and political importance of Paris within France. We may speculate that would-be emigrants sought to move to Paris, even if they eventually migrated to the closest regional industrial centre, and chose to have few children because they learnt from emigrants from their regions that individuals who were already living in Paris had few children.

This might have been a cultural element of Parisian life, and there is evidence that the political and economic elites living in Paris already had few children by the end of the eighteenth century [START_REF] Livi-Bacci | 'Social-group forerunners of fertility control in Europe[END_REF]. But this feature of Parisian life might also have been grounded in an economic rationale: Parisians had few children because raising many children in Paris was costly and difficult. In fact, it was customary for Parisians to send new-borns to foster care in the countryside, even though this was expensive and infant mortality rates were high (Rollet-Echalier, 1990). 36 Moreover, another type of information which could have been transmitted from Paris to the rest of France could pertain to increased knowledge of contraceptive techniques which was criticised by the moralists of the day (on this issue, see, e.g., [START_REF] Bergues | La Prévention des Naissances dans la Famille: ses Origines dans les Temps Modernes[END_REF][START_REF] Murphy | 'Old habits die hard (sometimes): can département heterogeneity tell us something about the French fertility decline?[END_REF]. 37

Another potential channel for the impact of emigration on fertility pertains to resistance to change in a high fertility region, which can stem from the cost individuals face from departing from the current social norm of high-fertility. When emigration intensifies, there could be less pressure to maintain a high rate of fertility, as would-be parents expect their children to leave their home regions in search of better economic conditions. 38

Overall, our analysis of the results suggests an explanation for the lower fertility rates in France before WWI which pertains to the diffusion via migrants of information regarding fertility levels in the areas where migrants moved to. That information 36 The poorer the French couples were, the further away they would have to send their children from Paris. In the second half of the nineteenth century, well-to-do families would employ a wet nurse at home to take care of their children [START_REF] Faÿ-Sallois | Les nourrices à Paris au XIX e siècle[END_REF]. See also [START_REF] Rapoport | 'Economic growth and endogenous intergenerational altruism[END_REF] for additional anecdotal evidence and an interpretation in terms of endogenous parental altruism formation.

37 Relatedly, [START_REF] Boyer | 'A quantitative assessment of the fertility transition in England, 1851-1911[END_REF] suggest that the fertility transition in England between 1851 and 1911 could be partly attributed to the diffusion of contraceptive techniques. 38 We owe this point to a referee.

combined a cultural component and an economic rationale related to the cost of child rearing, and was especially influenced when it was conveyed by migrants to Paris.

Conclusion

In this study, we investigate the impact of internal migration on the fertility convergence within France between 1861 and 1911. Using various historical data sources, we build a bilateral migration matrix between French départements, with observations every ten years. We then assess the effects of the changing fertility norms of emigrants and immigrants in their birthplace and residence départements. We address the endogeneity of migration choices by using time-varying bilateral travel costs resulting from the gradual development of the railroad network as an instrumental variable.

Our results suggest that the transmission of economic and cultural information via migration explains most the convergence in fertility rates across France while the decline in child mortality is the only socio-economic factor which has a significant impact on the decline in fertility. In particular, we find that départements with more Histogram of Fertility across French départements, 1861-1911 (Coale Fertility Index) Source: [START_REF] Bonneuil | Transformation of the French Demographic Landscape, 1806-1906[END_REF]) and authors' computations for 1911. • For the sake of readability, this map does not report all the 7,832 observations (=89*88, as there are 89 départements) of the migrant stocks but only those which are larger than 10% of the largest stock, i.e., the 128 stocks larger than 9,000 (as the largest stock was formed by the 90,000 inhabitants of the Seine département born in the neighbouring Seine-et-Oise département).

• In the legend, the first two numbers represent the bounds of the bracket for the stock of migrants; N represents the number of links between départements in each bracket. Source: For the Fertility Coale Index, see the text. See [START_REF] Caron | Histoire des Chemins de Fer en France: 1740-1883[END_REF] for the railroad network.

Figure 8. Fertility across French Départements, 1861-1911 (Crude Birth Rate) Source: Authors' computations. 3,15, 16 and 17 and as reported in Table 18. Note: The correlations are computed over the full dataset (486 observations) whose summary statistics are shown in Table A1. /01232 . This goes on till the sums of both the lines and column are nearly equal to the pre-defined margins.

These transformed TRA data then become our main measure of bilateral migration. A similar procedure is used to compute male and female migration, except that the gender differentiated margins for 1891 have to be extrapolated from the 1881 and the 1901 census.

The procedure is different for 1821-1851 because the successive issues of the census for that period only provide the number of residents in each département and not the number of individuals in each département who were born in another département. This implies that we have to compute the number of living natives of each département, which is the difference between "living natives" and "native deaths". We compute the number of living natives of each département by backward induction, starting from the year t+10 native population and computing the natural increase from year t to year t+10. Native births are by definition the number of births in the département and are directly available from the census. Native deaths must however be computed by assuming that all individuals migrate at age 20. They are the sum of the number of deaths of individuals age 0 20 in the département and of the number of deaths of natives over 20 years in all départements, assuming the same age structure and mortality rates as in each migrant's destination département, which we obtain from the age-specific mortality rates in [START_REF] Bonneuil | Transformation of the French Demographic Landscape, 1806-1906[END_REF].

We can then proceed to the third stage of the procedure where we match these data to the TRA dataset (one margin is formed by natives, the other one by residents).

  who provides values of the Coale (1969) Fertility Index in each département from 1806 to 1906 and which we extend to 1911 using data from the 1911 French census. The Coale Fertility Index controls for the demographic structure of the female population. It is based on the fertility levels of the Hutterites, a strict religious group in Northern America with a very high level of fertility. A childless population would have a Coale Fertility Index equal to zero and a population with the fertility rate of the Hutterites would have a Coale Fertility Index equal to one.

  Figure 2, the three lowest quartiles in 1861 include 20 départements while the highest

  computations indicate that travel by road cost 0.125 French Francs per km in 1850 while travel by rail cost 0.067 French Francs per km in 1851 and 0.063 French Francs per km in 1860. Hence, the travel cost between Tours and Poitiers declined from 11.63 French Francs in 1850 to 6.23 French Francs in 1851 and 5.86 French Francs in 1860 after the train line between these two towns was opened. Fourth, we apply the short-route finding algorithm. Between two adjacent départements such as Indre-et-Loire and Vienne, the cheapest route is always the same and only the opening of the railroad entails a decline in travel costs. However, between towns in départements which are not adjacent, the cheapest route can change with the opening of the railroad network. For instance, between Troyes in the Aube département and Orléans in the Loiret département, the cheapest route was that of the road and was nearly a straight line which went through Auxerre (Yonne) and avoided the Parisian region. But after both départements were linked by the railroad in the 1870s, the cheapest route between Troyes and Orléans was that of the trains going through Melun (Seine-et-Marne), Paris (Seine) and Versailles (Seine-et-Oise).

  lines established by local entrepreneurs who sought to link a mine to the closest waterway to transport coal. The first railroad was established in 1827 between Saint-Etienne and Andrézieux, located on the Loire River. That line was further extended to link Saint-Etienne, Givors and Lyon in 1830-1832 and to link Andrézieux and Roanne in 1836. While that railway sometimes transported passengers in uncomfortable conditions, it was only in 1837 that the first train specifically designed for passengers opened between Paris and nearby Saint-Germain, followed in 1839 and 1840 by two lines linking Paris to Versailles. In the 1839-1840 period, other train lines between mines and waterways began to operate: between the mines of la Grand'Combe, Alès, Nîmes and Beaucaire on the Rhône river, between the mines of Epinac and the canal of Bourgogne, between Montpellier and Sète, as well as between Mulhouse and Thann. There were only three long distance lines transporting passengers: the line between Strasbourg and Basel (in Switzerland) was opened in 1841, and the two lines between Paris and Orléans and between Paris and Rouen were planned in 1838 and opened in 1843.

L'

  Etoile de Legrand (Legrand's star), after the under-secretary of public works in the 1840s, and reflected the centralized administrative regime around Paris which characterised France in the nineteenth century. 25 Major railway companies were established in the 1840s and 1850s, as well as smaller firms which only operated one train line. However, by the 1860s, there only remained six firms (Nord, Est, Paris-Lyon-Marseille, Paris-Orleans, Ouest and Midi) with a de facto regional monopoly. With the exception of the Midi company whose terminal station was located in Bordeaux, the terminal station of the five other railway companies was located in Paris, as a legacy of L'Etoile de Legrand. By 1890, the railroad network connected all the main administrative towns (chef-lieu) of each département. Nonetheless, another public spending program had been launched just before, in 1879, to connect all the minor administrative towns (sous-préfecture) of each département to the railroad network in Paris.

  the Coale 25 In the Appendix, we show the development of the railroad network in France following L'Etoile de Legrand by reproducing Caron (1997)'s maps. fertility index of each département between 1811 and 1911 and a vertical line that indicates when the département was linked to Paris via the railroad. This Figure shows
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 9 Figures 9 and 11. First, the counterfactual values of the average Coale fertility index

  ) under the assumption that no change in fertility norms in origin départements and in the share of immigrants had occurred after 1861 and equal to 0.268 under the assumption that no change in fertility norms in destination départements and in the share of emigrants had occurred after 1861 (see Panel F of Figures 9 and 11). These findings suggest that the depressing effects on fertility of the changes in Emigrants' Residence Norm and Share of Emigrants and of the changes in Immigrants' Birthplace Norm and Share of Immigrants are equally large, at least at the national level. However, the counterfactual analysis carried out with the Crude Birth Rate suggests that the fertility decline can be entirely attributed to the effects of the Emigrants' Residence Norm and Share of Emigrants variables.

  emigration and more emigrants to destinations characterised by lower and faster decreasing fertility rates experienced a sharper fertility decline. Emigrants sent back information to their region of origin regarding the low fertility rates in their region of destination that might have been taken into account by those who had stayed behind, but who might have wanted to emigrate in the future. This information regarding social norms about family size could have also have been grounded in an economic rationale pertaining to the cost of raising children in urban areas, and specifically in Paris. PSL, Université Paris-Dauphine, LEDa-DIAL UMR IRD 225, SciencesPo & OFCE Hebrew University of Jerusalem, Department of Economics Paris School of Economics, University Paris 1 Panthéon-Sorbonne, Institut Convergences Migrations & CEPII.
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  Note: The line corresponds to the year when the département was linked to Paris via the railroad network.

Figure 9 .

 9 Figure 9. Counterfactual Histogram of Fertility in France, 1861-1911 (Coale Fertility Index) 

Figure 11 .

 11 Figure 11. Counterfactual Fertility in France, 1861-1911 (Coale Fertility Index) 

Figure 12 .
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  13 Many migrants moved to the closest industrial city, e.g., Lille in the North of France or Marseille in the South. 14 However,

	Paris attracted migrants from all over the country. Overall, the descriptive statistics
	Appendix Table A1 indicate that 17.3% of the French population lived outside their
	département of origin over the 1861-1911 period. 15 Figures 5 and 6 show the evolution
	in the shares of the stock of emigrants and immigrants between 1861 and 1911, and

  destination département but only the mean age of the stock of migrants. Specifically, the data indicate that migrants were on average 38 years old in1861, 40 in 1871, 41 in 1881, 43 in 1891, 45 in 1901 and 50 in 1911. Still, there is anecdotal evidence pertaining to migration in the nineteenth century (e.g.[START_REF] Rosental | Les Sentiers Invisibles. Espace, Familles et Migrations dans la France du XIXe siècle[END_REF] which suggests that the median migration age was around 20 years old: it was not only adults who left their home département, but also teenagers who sought work in factories.23 As such, given the mean age of migrants in our dataset, as well as the uncertainty regarding the timing of the migration decision, we use the 20-year and 30-year lagged transport costs to explain migration stocks.24 

  Table 18 (see Panels C and D of Figures 9 and 11) suggest that the fertility decline can be equally attributed to male and female migration. Second, the counterfactual values indicate that the average French Coale Fertility Index would have been equal to 0.270 (see Panel E of Figures 9 and 11

  Note: This figure provides histograms for the counterfactual values of the fertility rate in the French départements using the IV regression results with the control variables as reported in Table19.
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Table 1 .

 1 The Relationship between each Underlying Regressor and its Instrumented Counterpart: Coefficients of Correlations

	Instrumented Variables

Table 2 :

 2 Travel Costs and Migration: First Stage RegressionsThe dependent variable is ! !",$ the (log of the) stock of migrants born in département i living in département j at time t

	Stock of All Migrants	Stock of Male Migrants	Stock of Female Migrants

Note: Robust standard errors clustered at the origin-département. & destination-département are reported in brackets. *** indicates significance at the 1%-level, ** indicates significance at the 5%-level, * indicates significance at the 10%-level.

Table 4 :

 4 Determinants of the Fertility Decline in France, 1861-1911: All Migrants (Crude Birth Rate) 

	(1)	(2)	(3)	(4)
	OLS	OLS	IV	IV
		Dependent variable is Fertility(t)	

Note: All the variables are in logarithms. Robust standard errors clustered at the département-level are reported in brackets. *** indicates significance at the 1% level, ** at the 5%-level, * at the 10%-level.

Table 6 .

 6 Migration in 1861-1911 and Lagged Fertility in 1811-1861 (Coale Fertility Index) All the variables are in logarithms. Robust standard errors clustered at the département-level are reported in brackets. *** indicates significance at the 1% level, ** at the 5%-level, * at the 10%-level.Note: All the variables are in logarithms. Robust standard errors clustered at the département-level are reported in brackets. *** indicates significance at the 1% level, ** at the 5%-level, * at the 10%-level. , out of the total number of girls in Catholic and secular primary schools) , out of the total number of boys in Catholic and secular primary schools)

	(1)	(2)	(3)	(4)
	OLS	OLS	IV	IV
		Dependent variable is Fertility(t-50)	

In addition to fostering long-term and permanent migration, the development of the railroad network might also have fostered short-term migration. However, it is not clear whether patterns of fertility decline can be attributed to short-term migration, which had existed in France since the end of the Middle

& (80) =60.391 and χ .++ & (80)=53.540.

Note: This table reports the mean and standard deviation at the national level for the actual, predicted and counterfactual values under the assumption that no changes in fertility norms and in the shares of migrants had occurred after 1861 at the national level.

for her help in finding prices for passenger travel in the nineteenth century, Jérôme Bourdieu for providing us with the TRA dataset as well as Marion Romo and Hadaoui Fatima Zahra for their research assistance. Part of this study was written while Raphaël Franck was Marie Curie Fellow at the Department of Economics at Brown University under funding from the People Programme (Marie Curie Actions) of the European Union's Seventh Framework Programme (FP 2007(FP -2013) ) under REA grant agreement PIOF-GA-2012-327760 (TCDOFT). Hillel Rapoport acknowledges support from CEPREMAP and from the Labex OSE Research Fund. Earlier drafts of this study were circulated as "The Cultural Diffusion of the Fertility Transition: Evidence from Internal Migration in 19 th Century France". The usual disclaimer applies.

Note: All the variables are in logarithms. Robust standard errors clustered at the département-level are reported in brackets. *** indicates significance at the 1% level, ** at the 5%-level, * at the 10%-level. Note: This table reports the mean and standard deviation at the national level for the actual, predicted and counterfactual values under the assumption that no changes in fertility norms and in the shares of migrants had occurred after 1861 at the national level. Note: All the variables are in logarithms, except for the deviation in Wheat Prices defined as Deviation Wheat Prices (t) = 2"ℎ$%& ()*+$, !" -./0 " 3/,/0 " , where "ℎ$%& ()*+$, #$ is the price of wheat in département i in year t, ./0 $ is the average wheat price in year t and ,/0 $ is the standard deviation of wheat prices in year t. Robust standard errors clustered at the département-level are reported in brackets. *** indicates significance at the 1% level, ** at the 5%-level, * at the 10%-level.

Appendix B. Unconditional Convergence in Départemental Fertility Rates

Following our discussion in Section 2, where we discuss the convergence in the fertility levels across the French départements, we run a series of unconditional convergence regressions of the standard form in the growth regression literature (e.g., [START_REF] Barro | 'Convergence[END_REF]:

where fi,t is the fertility rate in département i and year t αi and αt are département-and year-fixed effects ε is an error term such that ε⟶ 2(0, 6 ) ). In line with the literature, we view a negative and significant coefficient associated with fi,t as evidence of unconditional convergence.

We report in Appendix , as well as the Total Fertility Rate over the 1861-1911 period.

In all these regressions, the coefficient associated with the fertility rate is negative and significant, suggesting that there was an unconditional convergence of local fertility rates in France during the nineteenth century. Wales, Italy and Germany. In these regressions, the coefficient associated with the fertility rate is not negative, thereby suggesting that the unconditional convergence of regional fertility rates is a specific French feature. This Appendix discusses how the bilateral migration TRA data can be transformed to reflect the total number of emigrants and immigrants at the département level with a standard marginalization algorithm known as the RAS algorithm.

The first step is to compute the implied bilateral migrant stocks in any given year from the TRA data. For this purpose, we assume that people who died in a different département from their birth département migrated at age 20. 39 This provides us with 8 !*,# +,-which is the number of migrants from département i living in département j in each year t (with t= 1821, 1831, 1841, 1851,1861, 1872, 1881, 1891, 1901 and 1911) in the TRA dataset.

The second step for the 1861-1911 period is to gather the number of domestic immigrants and emigrants from each département from the census. These data are published in the 1891, 1901 and 1911 issues of the French census. In the issues of the census published in 1861, 1872 and 1881, the number of immigrants is given as the number of individuals in each département who were born in another département. We can then compute the number of emigrants using information on birth rates, mortality rates, the number of inhabitants and the number of emigrants published in the next issue of the census. 40 This provides us with 8 !.,# /01232 and 8 .*,# /01232 which are respectively the total number domestic emigrants from each département i and immigrants in each département j for each year.

Our third stage is to transform the TRA dataset so as to obtain a matrix which is defined by the margins coming from the census and the odds ratios (the ratio between, for example, the odds of an immigrant in département A to be an emigrant from 39 This assumption is based on computations of thecourse an approximation. Using net positive migration rates by age using data from [START_REF] Bonneuil | Transformation of the French Demographic Landscape, 1806-1906[END_REF], we computed that the mean age at migration was 19.4 years in 1861, 18.6 in 1872, 22.5 in 1881 and, 21.4 in 1891. 40 For simplicity we ignore emigration to foreign countries -which was anyway small -and the small number of emigrants from Alsace-Lorraine (which was seized by Germany after 1871) by assuming they were a fixed proportion of emigrants in each département throughout the country.
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The outcome of this procedure is however more uncertain over the 1821-1851 period than for the post-1851 period because we have to compute the number of "stayers" with the Iterative Proportional Fitting Procedure. In contrast, starting 1861, the number of "stayers" is given by the census.