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Abstract

This paper draws on a novel dataset crowdsourced from publicly
available online genealogies to study demographic change and devel-
opment in Furope before modern censuses became available. Using
millions of publicly available family trees, I reconstruct fertility from
horizontal lineages and identify migration to and from urban centers.
Then, I systematically compare the data to a range of representative
sources in thirty countries and show that selection is limited after the
mid-seventeenth century. Finally, I document novel stylized facts on
the rural flight, the demographic transition, and the intergenerational
persistence of migration, fertility, and longevity; providing suggestive
evtdence that substantial changes took hold in the eighteenth century,
in the early stages of the transition from stagnation to growth.

JEL codes: J10, N33, O10
Keywords: fertility, demography, migration, development

1 INTRODUCTION

The transition to modern economic growth brought dramatic transformations and up-
heavals in the eighteenth and nineteenth centuries. Yet there is hardly any detailed data
available on populations at the time since modern censuses only became available after
the mid-nineteenth century, and often in aggregate form only.!

This research studies demographic change and development in the past, using a novel
dataset crowdsourced from publicly available online genealogies, with emphasis on mi-

grations, fertility transitions, and intergenerational associations, in Europe. The raw
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data, the familinz dataset, consists of all genealogical records from geni.com, scraped,
cleaned, and made publicly available by Kaplanis et al. (2018). It contains information on
eighty-six million individuals, with ancestral (vertical) lineages, intergenerational links,
and locations and dates of birth and death. Following Blanc (2024), who uses this data
to study the cultural origins of the demographic transition in France, I trace horizontal
lineages to reconstruct fertility rates in thirty countries and merge the genealogies with
municipality-level data on historical urbanization over time to identify the rural-urban
status of individuals’ municipalities of birth and death.

To comprehensively and systematically evaluate the quality of the data across such a
large number of countries, I gather a wide range of data from modern censuses and a
number of other sources on fertility, urbanization, and longevity in the thirty countries
under study, and assess selection into the sample by comparing the genealogies to the
best available representative series in these countries. The data suggests that selection
is limited from the mid-seventeenth century to the early twentieth century and that the
millions of individuals in the genealogies in Europe form a representative sample of the
overall population in their respective countries: by and large, the genealogies consist of
ordinary individuals.? I also show that, in periods without censuses, new estimates of
urbanization and fertility can be constructed for the first time while available estimates
can be significantly improved upon.

Finally, I generate novel stylized facts about the transition from stagnation to growth
in Europe to illustrate what that can be done using this data. I comprehensively doc-
ument: the rise in human mobility and the rural flight into urban centers in the early
nineteenth century, by looking at the geographical distance from birth to death location
or the share of rural-born individuals who died in a place that was a city at the time of
their birth or in the same place as their place of birth; the exceptionally early decline in
fertility in France, more than a century earlier than in any other country (already docu-
mented in earlier work, see Blanc, 2024); the gradual cultural diffusion of the historical
fertility transition from France to the rest of Europe, from before the French transition
began to after it spread to all countries; and a rapid change, as early as the eighteenth
century, in the degree of intergenerational persistence of fertility, while intergenerational
elasticities in migration and longevity remained stable.?

This research adds to a large literature in economic history on the (automated) linking
of historical data (Abramitzky et al., 2021b; Abramitzky, Mill and Pérez, 2020; Bailey
et al., 2020), mostly across censuses and using data from the US, which boasts some of
the most comprehensive census records dating back to the 1850s. Bailey et al. (2023);

2Throughout the paper, all series focus on the period 1675-1900 for urbanization, 1700-1925 for fertility, and
1750-1975 for longevity—plotted against years of birth, marriage, and death—since this is when, on average,
selection into the data is most limited. The series for periods outside of this window are available in the
supplementary data files.

3Some of these facts, e.g. the rural flight into urban centers, are already known but have never been compre-
hensively measured.
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Black et al. (2023); Price et al. (2021) combine instead vital records with census data
to improve census linking, while Collado, Ortunio-Ortin and Stuhler (2023) combine full
count censuses with a range of other dataset, but such data is not available in most
countries. My contribution is to use genealogical data to study demographic change
and development in Europe. I also comprehensively assess selection into the sample
in the countries under study by comparing the genealogical data to the best available
representative data in those countries.

Second, it adds to a large literature in historical demography on family reconstitu-
tions from parish records, dating back to the 1970s (Henry, 1972a,b, 1978; Henry and
Houdaille, 1973; Houdaille, 1976; Wrigley et al., 1997; Wrigley and Schofield, 1981).
However, this literature suffers from a number of issues, in particular that of represen-
tativeness, since it is so time intensive that it can only cover a handful of small villages.
More recently, Galor and Klemp (2019); Shiue (2017) trace the descendants of specific
founding populations, clans or migrants within the Anhwei Province of China and in
Quebec, Canada. My contribution is to use big crowdsourced genealogical data across a
large number of regions, encompassing individuals born in both rural and urban places,
as shown in the evaluation of representativeness.

Third, it adds to an emerging literature using genealogies to study historical popula-
tions. Clark (2023); Cummins (2017) study lineages of persons with rare surnames or
of elites. Following Kaplanis et al. (2018), who made data from online family trees on
geni.com publicly available, a number of studies have used this data to study longevity,
in Germany, the Netherlands, and the US (Colasurdo and Omenti, 2024; Minardi, Corti
and Barban, 2023; Stelter and Alburez-Gutierrez, 2022).* Blanc (2024) was the first
research to use the familinx data to study fertility, providing a new methodology to
reconstruct fertility from crowdsourced genealogies, later adopted by Gay, Gobbi and
Goni (2023). My contribution is to reconstruct fertility from horizontal lineages, to
merge the genealogical data with data on historical urbanization to study migrations,
and to evaluate selection at the country level, in a systematic manner and for such a
large set of countries, and to make this data publicly available for others to use.

Finally, it adds to different literatures on fertility transitions (e.g. Beach and Hanlon,
2022; Spolaore and Wacziarg, 2021), migrations (e.g. Abramitzky and Boustan, 2017;
Beck Knudsen, 2024), and intergenerational associations (e.g. Abramitzky et al., 2021q;
Chetty et al., 2014). My contribution is to document novel stylized facts on demographic
change over time in the past, using novel measures or data not previously available. For
example, studying fertility before census data became available; tracing changes in the
geographical distance from birth to death location or in the proportion of rural-born

individuals who died in a city or in their birthplace; and documenting the evolution of

4Charpentier and Gallic (2020) also use crowdsourced genealogical data from French website Geneanet, to
study selection. However, this data is not publicly available.
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intergenerational associations for fertility, migration, and longevity.

2 DATA, MEASUREMENT, SELECTION
2.1 Online family trees

The data. The genealogies used in this paper rely on the crowdsourced work of
persons who traced their lineage back through history to reconstruct their family tree by
searching church registers of baptisms, burials, and marriages, which “life consists only
of” (Wrigley et al., 1997, p. 12). In most of Europe, these records are available online
with unrestricted access from the mid-seventeenth century onward and are categorized
by town and year. Users of the genealogical website geni.com search for their ancestors
in the parish records and, for each generation, find precise information regarding birth,
marriage, and death. Then, they upload their family tree online. Appendix Figure A4
shows a screenshot of the home page of geni.com (Panel A) and the profile of an individ-
ual, Guillaume Blanc, born in 1668 (Panel B). We can also see the type of information
recorded (date and location of birth and death, parents’ and siblings’ names).

I use the raw data from Kaplanis et al. (2018) in the main database. Observations were
scraped from the universe of public profiles on geni.com. The data consists of 86, 124, 645
individuals along with direct intergenerational links. About 16 million individuals were
placed into latitude/longitude coordinates. In the main sample, I select all 9,426,965
individuals who were born, had their first child, or died in thirty countries in Europe
(see Appendix Figure A3 for the list). Additionally, I improve the geocoding of places of
birth and death by merging different coordinates for each place into the coordinates of
the 2016 NUTS statistical regions of Europe. This allows for classification into provinces
(NUTS 3), regions (NUTS 2), and countries, which can be used to match the data to
other sources at the provincial or regional level — for example to capture within-country
differences along dimensions such as income per capita or schooling. Finally, in most of
the figures in this paper, to simplify my presentation of the data, I aggregate countries
into broader European regions: the British Isles, central Europe and the Low Countries,
France, northern Europe, and southern Europe.

Link to historical urbanization. To account for rural-urban differences and
to proxy for within-province variation in prosperity, I merge municipalities of birth
and death in the genealogies to historical data on urbanization at the town level from
Bairoch, Batou and Chévre (1988). The data is available every fifty years from 1500
to 1850, and places are coded as urban if they were home to more than five thousand
inhabitants at the time of the birth of the individual. This further allows me to recon-
struct demographic series by historical urban status and, more importantly, to evaluate
the representativeness of the sample.
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Reconstructing fertility. 1 reconstruct fertility from the genealogies, adopting
the methodology first introduced by Blanc (2024).

Two methods have been traditionally employed to study historical fertility. First, fam-
ily reconstitutions from parish records, essentially case-studies, have gathered data on a
limited number of villages in preindustrial Europe (more details below in ‘Genealogies
and family reconstitutions’). Second, aggregated administrative data from historical
censuses or population counts have been used. In particular, Coale and Watkins (1986)
reconstructed fertility in the past, starting from the mid-nineteenth century in Europe.
Their preferred measure is the index of marital fertility I,, defined as the ratio of actual
births to potential births to married women. However, this data is not available before
modern censuses became available in the 1830’s. Additionally, it is only available at
the aggregate level. This measure also does not capture well declining fertility since the
marital-fertility index is sensitive to the age distribution of the population (see Brown
and Guinnane, 2007).

In this paper, fertility is defined at the individual level as the total number of children
ever born.” The main concern is the recording of horizontal lineages, which are needed to
gather full rates of fertility, but are often missing. By definition, only vertical lineages are
complete in genealogies. To deal with this issue, following Blanc (2024) and Gay, Gobbi
and Goni (2023), I define the fertility sample, the sample with a recorded horizontal
lineage, by retaining only observations for which at least one parent in any of the four
generations preceding an individual’s observation is recorded as having a fertility rate
that is strictly greater than one. Appendix Figure A5 plots an individual’s family tree
to illustrate this restriction. There are thirty parents in the four generations preceding
individual .5 If at least one (excluding i) was recorded as having strictly more than one
child, then i is included in the fertility sample.

Other issues could arise. In particular, individuals with fewer children may have fewer
descendants and therefore may be less likely to appear in the data. And it is possible that
only wealthy and educated individuals reconstruct their family trees. These concerns
cannot be addressed directly, but they are unlikely to significantly confound the analysis.
First, an individual born in 1700 likely has many thousands or even millions of descen-
dants even with rates of fertility persistently below replacement level. Second, there is
imperfect intergenerational transmission of fertility and wealth: an individual with low
fertility may have children with high fertility; and the distant ancestors of wealthy peo-
ple today were not necessarily wealthy, even with a high degree of persistence.” Third,

5Hence it is a measure of completed gross fertility. Because the vertical lineages of the horizontal branches of
family trees are not recorded, child mortality is unfortunately under-recorded; therefore net fertility cannot be
assessed.

6The number of ancestors is computed as follows: Zi:1 2k = 30.

"Regarding fertility, see Galor and Klemp (2019) or this paper’s estimates of the intergenerational transmission
of fertility. Regarding wealth or income, conventional estimates of historical intergenerational wealth or income
elasticity are usually in the 0.2-0.5 range (Clark et al., 2014), while Clark and Cummins (2015) find a higher
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it is possible to compare series in the crowdsourced sample to representative series based
on census data to evaluate whether selection with respect to these issues is significant
(see the following subsection).

The resulting fertility sample comprises 759, 824 individuals. A few observations are in
order. First, because of the individual-level nature of the data, fertility in the genealogies
is a different measure from most other available measures used by demographers, who
rely on aggregate data to reconstruct marital-fertility indexes or age-specific fertility
rates. Second, marriage is not observed and therefore is proxied by year of birth of
the first child. Third, childless individuals are not recorded in the fertility sample since
it would require a perfect recording of the vertical lineages of the horizontal branches,
which is highly unlikely and cannot be evaluated. Finally, not all individuals have a
spouse in the data, and sometimes only one of the two parents is recorded. To deal with
this issue, standard errors are always clustered at the couple level and both spouses are

8

included in time series and regression analyses.® Finally, Appendix Table A2 displays

summary statistics for the main and fertility samples.

Weighing. In the analyses at the European and regional levels, observations are

reweighed to account for the over-representation of some countries in the genealogies.”

Crowdsourced genealogies and family reconstitutions. We used to know
very little about historical populations before modern censuses became available. A
large literature, in history, has tried to reconstruct population dynamics in the past at
the town level, usually for a single or at most a few dozen rural villages, following the
path-breaking work of Henry (1972a,b, 1978); Henry and Houdaille (1973); Houdaille
(1976) in France and Wrigley et al. (1997); Wrigley and Schofield (1981) in England
and Wales.'® However this approach raises the important issues discussed in Alter
(2019); Ruggles (1999); Schofield (1972); Séguy (2001) among many other studies. First,
because of the cost and difficulties associated with searching for records in populated
areas, only a small number of small rural villages can be studied, which raises the
issue of selection and representativeness. Second, migration cannot be accounted for in
historical reconstitutions by demographers because they can only search through parish
records one place at a time. Third, reconstructing fertility requires full knowledge of
horizontal lineages (all births from a parent or couple), with limited hints on where or

degree of wealth persistence with estimates of roughly 0.7. Even in the most conservative estimates, wealth or
income differences would fade away for individuals born before 1900, which is what I find in the data.

8The couple associated with individual 4 is defined as the pair comprising individual ¢ and their “spouse,”
where the spouse is the individual with whom 4 had most of their children.

9The weighing scheme does so using the total number of observations in the dataset for a given country
divided by the population in 1820 (the earliest year for which all countries have an estimate for population)
from Bolt and van Zanden (2020). Weights are provided in the data file. It is unfortunately impossible to use
time-varying weights since historical population estimates are not available yearly, and not for most countries,
at least until the second half of the twentieth century.

10With recent contributions by Blanc and Wacziarg (2020); Cummins (2012).

Page 6 of 20



when to look. Moreover, records often provide limited information (names can change,
age or date of birth is not always provided, dates are rounded up), and significant
investment is required to cross-check their information. Finally, there are the issues of
poor handwriting in early registers of dubious quality (for example, see Figure A2).

Online genealogies allow to crowdsource such tedious, difficult, and uncertain work to
family members and provide greater incentives to overcome these issues and thoroughly
track the entire universe of birth, marriage, and death registers related to a single an-
cestor and their children since their descendants today possess a knowledge of family
history that may help them with family reconstitution of their direct ancestors despite
poor record quality and past migrations. Additionally, and more importantly, crowd-
sourced genealogical data provides substantial spatial variation that can be exploited by
researchers interested in studying the determinants of urbanization, migration, fertility,
and longevity. Instead of capturing the full population of a small number of villages us-
ing family reconstitutions, the genealogies allow to study small numbers of individuals
originating from each particular place, but (almost) the entire universe of municipalities,
including both villages and cities.

2.2 Measurement and sample selection

To evaluate the degree of selection in the crowdsourced data, I compare observables
in the genealogies to representative country-level series relying on census data and on
a wide range of representative data. For the representative series, I leverage various
estimates of historical rates of urbanization based on estimations of urban and total
population from Bairoch (1988); Bairoch and Goertz (1986); Bairoch, Batou and Chévre
(1988), Bairoch, Batou and Chévre (1988) combined with McEvedy and Jones (1978) and
de Vries (1984); and I generate new estimates combining the data on urban population
from Bairoch, Batou and Chévre (1988) and data on total population from Bolt and
van Zanden (2020). Additionally, I use data from census and population counts in
the Human Mortality Database (2019) for life expectancy and in Coale and Watkins
(1986) for marital fertility. Blanc (2024) leverages some of these sources for France,
while I systematically and comprehensively use the best available representative data
from a variety of historical sources, for thirty different countries in Europe. Appendix
Section 1 and Appendix Table Al provide more details on the representative series.
Throughout the paper, all series focus on the period 1675-1900 for urbanization, 1700—
1925 for fertility, and 1750-1975 for longevity, plotted against years of birth, marriage,
and death, since this is when selection into the data is most limited. The series for
periods outside of this window are available in the supplementary data files.

Figure 1, Panel A, displays correlation coefficients between the crowdsourced data
and representative country-level series across European regions for urbanization, fer-
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tility, and longevity. Across European regions, there is a particularly high correlation
between the genealogies and representative series when both are available, suggesting
that selection into the sample is limited and that individuals in the genealogies are a rep-
resentative sample of the overall population—except perhaps in Southern Europe, which
has less observations. To compare changes over time across regions, Panels B-G, H-M,
and N-S, display urbanization, fertility, and longevity in the crowdsourced genealogies
and in representative data over time in the British Isles, Central Europe and the Low
Countries, Eastern Europe, France, Northern Europe, and Southern Europe. During the
period under study, when the representative data is available, the series coincide almost
perfectly, further suggesting that the degree of selection is very limited, and that the
genealogies are a representative sample for the period under study. Appendix 2 presents
the corresponding ninety country-level series, for urbanization, fertility, and longevity;

while Appendix Figure A6 shows the data at the aggregated level, for all of Europe.

Figure 1: Correlation between genealogies and representative data

Note: This figure displays a summary of my evaluation of selection into the sample, comparing the genealogical data to
representative series. Panel A displays the correlation between the crowdsourced sample and representative data for urban-
ization, fertility, and longevity. Panels B-G display urbanization in the crowdsourced sample and in representative series over
time in Europe. Panels H-M display fertility in the crowdsourced sample and in representative series over time in Europe.
Panels N-S display longevity in the crowdsourced sample and in representative series over time in Europe. Urbanization is
defined as the share of the population born in a given year in a town coded as urban at the time of an individual’s birth (in
the genealogies) or as the share of the population living in an urban town in a given year (in representative data). Fertility is
defined as the average number of children born to individuals who had their first child in a given year (in the genealogies) or
as the marital-fertility index in a given year (in representative data). Longevity is defined as the average age at death minus
30 years for individuals who died aged 30 years or older in a given year (in the genealogies) or as the life expectancy at 30
in a given year (in representative data). All observations were reweighed to account for country population and differential

selection into the sample. Appendix Section 1 and Appendix Table Al provide more details on the representative series.

Urbanization Fertility Mortality

British Isles 0.98 0.86 0.97
Central Europe and Low Countries 0.92 0.94 0.88
Eastern Europe 0.90

France 0.98 0.93 0.86
Northern Europe 0.95 0.97 0.87
Southern Europe 0.46 0.50

(Panel A) Correlation between genealogies and representative data
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Using the genealogies, it is also possible to improve the measurement of urbanization,
fertility, and longevity before modern censuses became available. While the representa-
tive series are not always available throughout the period under study, the genealogical
data is. It is possible to extend the available series for all countries, and even to gen-
erate new series, otherwise unavailable, for a number of countries, especially in Eastern

Europe.

Typically, data on urbanization is available throughout the period, while data on
longevity and fertility is only available in the nineteenth century. For urbanization, al-
though the difference between the genealogies and representative series is small, there
are sometimes important differences across the different representative series. However,
Blanc (2024) shows that, when comparing the genealogies to population counts from
censuses in France, the genealogies match almost perfectly the rate of urbanization in
the census, while the historical rate of urbanization estimated in the available series by
Bairoch and others is consistently and significantly lower. Indeed, to estimate urban-
ization at the country level, the available series rely on two estimates: an estimation of
the urban population and an estimation of the total population. While the population
of urban centers is well estimated by Bairoch, Batou and Cheévre (1988) (see Appendix
Figure A7), population at the country level is famously poorly estimated before census

data became widely available (see Guinnane, 2021).

For fertility, representative data is typically not available until the mid-nineteenth
century. However, trends in the genealogical data before the availability of census data
look visually consistent with what we know about historical demography (Galor, 2011).
Additionally, using aggregate statistics from a comprehensive sample of 404 parishes in
England from Wrigley and Schofield (1981), Blanc (2024) shows that the genealogical
data also tracks particularly well the representative series from Wrigley and Schofield
(1981) in the eighteenth century.
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3 USING THE GENEALOGIES TO DOCUMENT NOVEL STYLIZED FACTS

In this section I present novel stylized facts, some of which already known but not well
measured, while others are entirely new. Importantly, this is not a comprehensive study
of causes and consequences; rather, only an illustration of the aggregate-level patterns
that can be documented using this data.

Stylized fact # 1. The rural flight into urban centers took hold in the late

eighteenth century in Europe.

Using the genealogical data, I first study patterns of migration and find important
increases in human mobility in the first half of the nineteenth century in Europe in
Figure 2. The historical urbanization of Europe and its causes are known, but migrations
from rural to urban had never been observed in a historical setting. Panel A plots the
share of rural-born individuals who were born and died in the same place. Almost two
thirds of those born before 1750 were stayers, who died in their municipality of birth.
The likelihood of migration increased over time, and in particular in the nineteenth
century. Panel B shows the rural flight into urban centers, measured using the share
of rural-born individuals who died in a place that was urban at the time of their birth.
Less than 5 percent of rural-born individuals born before 1800 died in a place that was
a city at the time of their birth. This number increased to almost 30 percent only a
century later.

Panel C answers the question of how far these individuals migrated by showing the
hyperbolic sine of the average, median, and 75th percentile of the inverse hyperbolic sine
of distance (in kilometers) between places of birth and death for rural-born individuals.!!
While more than half of individuals born in Europe before 1820 died in their place of
birth, the median individual born in Europe in 1900 died about fifty kilometers away
from their place of birth, reflecting not only urbanization and rural flight but also the fact
that people migrated farther than ever before. The average distance also significantly
increased in the early nineteenth century.

Stylized fact # 2. The demographic transition took hold in the late nineteenth

century in Europe.

Then, I study the historical fertility transition during the demographic transition.'?
Although the final stage of the transition is well documented using census data, there

is only very limited data before modern censuses became available in the second half

1 Note that the values for the hyperbolic sine of the median and 75th percentile of the inverse hyperbolic sine
are exactly equal to the median and 75th percentile of distance since the inverse hyperbolic sine is a monotonic
transformation.

12 Appendix Figure A8 also shows the rise in adult life expectancy in the nineteenth and twentieth centuries,
capturing the historical adult mortality transition.
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Figure 2: Rural flight

Note: This figure displays evidence on the rural flight and the rise in human mobility in Burope.Panel A displays the
share of rural-born individuals who were born and died in the same place.Panel B displays the share of rural-born individu-
als who died in a place that was urban at the time of their birth.Panel C displays the hyperbolic sine of the median, mean,
and seventy-fifth percentile of the inverse hyperbolic sine of distance (in kms) from birth to death location for rural-born in-
dividuals, plotted against the year of birth of individuals.In all panels, only rural-born individuals who were born and died
in Europe are included. The shaded area represents 90% confidence intervals. Geographical distance is generated using the
Stata command geodist (Picard, 2019). All observations were reweighed to account for country population and differential se-
lection into the sample. The shaded area represents 90% confidence intervals.

of the nineteenth century. In the Malthusian epoch, the positive relationship between
income and population condemned societies to stagnation in income per capita and
high fertility. As technological progress accelerated, returns to human capital rose and
fertility decisions were altered, gradually triggering the onset of the decline in fertility
and the transition toward modern economic growth as parents substituted quantity for
quality. This process especially affected elites, with a reversal in the income-fertility
gradient over the course of the historical fertility transition (Galor, 2011; Galor and
Weil, 2000; Galor and Moav, 2002).

Figure 3, Panel A shows that the historical fertility transition and escape from Malthu-
sian stagnation took hold in the late nineteenth century in Europe. Before 1800, the
average woman gave birth to more than four children. In the first half of the nineteenth
century, as the Industrial Revolution took hold, this number increased to more than
five (suggesting a dominating income effect in the quantity-quality trade-off) before de-
clining to about three in 1925. The effect is particularly marked in England (see in
Appendix A2.1).

Stylized fact # 3. The historical fertility transition first took hold in the mid-
eighteenth century in France, more than a century earlier than in the rest of
Page 12 of 20
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Figure 3: The demographic transition

Note: This figure displays evidence on the historical fertility transition during the demographic transition in Europe. Panel
A displays average fertility over time for individuals in the fertility sample who were born, had their first child, or died in
Europe (excluding France), plotted against year of birth of first child. Panel B displays average fertility over time for individ-
uals in the fertility sample who were born, had their first child, or died in France, plotted against year of birth of first child.
Fertility is defined as the average number of children born to individuals who had their first child in a given year. Panel C
displays the results (standardized beta coefficients) of the regression of log fertility on linguistic distance from French, plot-
ted against period of birth of first child and compared to the period 1725-1750, immediately before the onset of the decline
in fertility in France. The following controls are included: urbanization status of the town of birth, gender, and period fixed
effects, a quadratic term in age at birth of the first child (and its interaction with the male dummy), and urbanization sta-
tus of the town of birth-by-period fixed effects. Linguistic distance from French is taken from Spolaore and Wacziarg (2021).
Periods are defined over twenty-five years, and coefficients are centered in the middle of each period. Standard errors are
two-way clustered at the couple level and at the town or province (NUTS 3) level. Appendix Figure A8, Panel B plots the
raw coefficients over time and finds similar results. All observations in Panels A and C were reweighed to account for country
population and differential selection into the sample. The shaded area represents 90% confidence intervals.
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Furope.

Where and when did the onset of the historical fertility transition take place? Figure 3,
Panel B shows that France experienced a sustained decline in fertility more than a
century earlier than in the rest of Europe. The early demographic transition in France
is known, yet its timing has long been uncertain. The work of demographers, with family
reconstitutions, brought attention to this event—which can be estimated to have taken
place in the 1770s using the family reconstitutions data (Blanc, 2024). Cummins (2012),
using estimates from Weir (1994), also argues that fertility started to decline in 1776.
However, as discussed in Section 2 and as portrayed in Figure 1, Panel E, the data suffers
from important limitations; in particular, the fact that it only selects a small number
of small, rural villages. Using the genealogical data, Blanc (2024) estimates the onset
of the decline in fertility to the 1760s, about fifteen years earlier than was previously

thought, and discusses the role of the loss of influence of the Catholic Church in France.

Page 13 of 20



Stylized fact # 4. After the onset of the decline in fertility in France, low
fertility spread to the rest of Furope along cultural lines.

Since the historical fertility transition had cultural origins, one might ask whether
cultural proximity or barriers mattered for its spread. Figure 3, Panel C shows that
provinces linguistically closer to France adopted limitations on fertility earlier, consistent
with a process of social influence. One of the most well known example is that of
Belgium, where the French-speaking region of Wallonia experienced a decline in fertility
rates several decades earlier than the Dutch-speaking region of Flanders (Lesthaeghe,
1977). Spolaore and Wacziarg (2021) document this pattern using modern census data
on fertility at the province level from Coale and Watkins (1986). I also find this pattern
in the data, using a similar specification; however, I document the entire process of
diffusion, while they can only document it after 1851.

Using the genealogies, I find that fertility limitations started spreading immediately
after the onset of the historical fertility transition in France. The size of the effect
gradually increased and reached its maximum at the time of the aggregate decline in
fertility in Europe in the second half of the nineteenth century. After most societies have
successfully made the transition to low fertility, the diffusion is complete and linguistic
distance to France does not have any effect anymore in Europe; if anything, the effect
is slightly negative.'?

Stylized fact # 5. The intergenerational persistence of fertility collapsed in
the late eighteenth and late nineteenth centuries in Furope, while intergenera-

tional elasticities in migration and longevity remained stable.

Finally, I study the intergenerational persistence of demographic behaviors and mi-
gration over the long-run, through periods of important changes. I estimate intergen-
erational elasticities and their changes over time by regressing some monotonic trans-
formation of the outcome of an individual on the same transformation of the average
outcome of its parents (e.g., a log-log specification) interacted with period fixed effects,
controlling for a range of controls.'* In particular, I control for period, province, and
province-by-period fixed effects to account for cross-sectional province-level differences
in each period.'”® As a result, any changes in the estimated elasticities over time will

13Blanc (2024), using data from Blanc and Kubo (2024) on linguistic distance from French, also finds that the
effect holds within France.

1470 study fertility and longevity, I rely on a log-log specification. For migration, since most individuals
never moved, I rely on an arsinh-arsinh specification, using the inverse hyperbolic sine of distance to account
for zeros. Formally, I estimate the following equation, with y the individual’s outcome, = the average outcome
of the parents, and f some monotonic transformation: f(y) = o+ Bf(x) + . With a log transformation, the
estimated coefficient captures the intergenerational elasticity of the outcome. In the case of an inverse hyperbolic
sine transformation, Bellemare and Wichman (2020) show that the elasticity is 8+1/(y% + 1)22/+/(z2 + 1)y2 and
propose to report it at the means of  and y.

15 Additionally, I control for rural-urban status, and its interaction with period FEs.
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exclusively reflect distributional shifts, not secular transformations. Figure 4 plots the
intergenerational elasticities in migration (Panel A), fertility (Panel B), and longevity
(Panel C) over time. The data reveals a set of surprising results.'6

First, the intergenerational elasticity in migration remained stable over time, at around
0.3, in line with what traditional estimates find for income or wealth (Charles and Hurst,
2003; Chetty et al., 2014). This result, suggesting that the same families kept moving
while others stayed, and that individuals from these families migrated increasingly far-
ther away (in other words, the absence of distributional changes), is particularly sur-

prising since we know that a rural flight took place in the nineteenth century.'”

Figure 4: Intergenerational persistence

Note: This figure displays the intergenerational elasticity coefficients for migration (Panel A), fertility (Panel B), and
longevity (Panel C), plotted against (respectively) period of birth, period of birth of first child, and period of death. Panel
A includes individuals in the main sample who were born and died in Europe; Panel B includes individuals in the fertility
sample who were born, had their first child, or died in Europe; Panel C includes individuals in the main sample who died
in Europe aged 30 years or older. Migration is defined as the geographical distance (in kms) from birth to death. Fertil-
ity is defined as the total number of children born to individuals. Longevity is defined as the age at death minus 30 years.
The following controls are included: male, province (NUTS 3) of birth (Panel A and B) or death (Panel C), urban status of
town of birth (Panel A and B) or death (Panel C), and period fixed effects, as well as province-by-period and urban status of
town-by-period fixed effects. Periods are defined over twenty-five years. Robust standard errors are reported. Geographical
distance is generated using the Stata command geodist (Picard, 2019). I focus on the period 17001900 for migration, 1725
1925 for fertility, and 1775-1975 for longevity (excluding the first 25 years of the period with limited selection each time).
All observations were reweighed to account for country population and differential selection into the sample. The shaded area
represents 90% confidence intervals.
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Second, I find that fertility became increasingly less intergenerationally persistent. In

161 also generate a scale-invariant measure of persistence (similar to a rank-rank specification), the intergenera-
tional correlation, by multiplying the estimated elasticity with the ratio of the standard deviation in the outcome
for the individual to that for the parents (see Chetty et al., 2014, for a more detailed discussion). Results are
displayed in Appendix Figure A10.

171 find some evidence for this in Appendix Figure A9, Panel A, which compares the estimated elasticities with
and without period fixed effects. Following the rural flight into urban centers, the intergenerational elasticity in
migration increased significantly, to more than .5 (in the specification without any controls).
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the first half of the eighteenth century, it was highly persistent, with an intergenerational
elasticity in fertility near .4. The elasticity rapidly and significantly decreased on the
eve of the nineteenth century, before weakening further during the historical fertility
transition in the late nineteenth century. The decline in intergenerational persistence
after the onset of the decline in fertility is not surprising since, because of the period
fixed effects, it can only be explained by distributional changes, such as a reversal in the
income-fertility gradient (see Galor and Weil, 2000; Galor and Moav, 2002), or changes
in the distribution of human capital and education, which we know took hold during
the historical fertility transition in Europe.'® In recent research, Vogl (2020) also shows
intergenerational associations weakened after the onset of the transition in a sample of
developing countries.!?

However, I find that the intergenerational elasticity also decreased before the historical
fertility transition, in the late eighteenth century. Since the masses were not educated
until the nineteenth century (Buringh and van Zanden, 2009), and since there is no
documented changes in the income-fertility gradient before the transition, this result
suggests that important distributional changes took hold in Europe as early as the
eighteenth century, during the Age of Enlightenment.?"

Last, I find a significantly smaller intergenerational elasticity for longevity, with a
coefficient of less than 0.1, declining slowly over time to become null by the end of
the period. Black et al. (2023) find similar results (although slightly larger elasticities)
using US data. This could reflect the fact that mortality only has a small inheritable
component and is influenced by a variety of factors largely independent from individual-
level characteristics. Additionally, the small decline in the twentieth century could reflect
improvements in access to health for the masses, but more research is needed to confirm
this.

4 CONCLUDING REMARKS

This paper used a novel individual-level dataset from publicly available crowdsourced
genealogies to study development and demographic change in the past in Europe. I
reconstructed fertility by tracing horizontal lineages and linked observations to data on
historical urbanization. By comparing the genealogical data to representative data on

urbanization, fertility, and longevity in thirty countries, I showed that there was limited

18 Appendix Figure A9, Panel B shows that the raw (without controls) intergenerational elasticity was stable
before the eighteenth century, further suggesting that distributional changes played a significant role in both
periods, while secular changes only played a role at the time of the historical fertility transition, with the decline
in fertility.

19See also Murphy (1999, 2012) for an overview of the literature, which mostly focuses on contemporary
trends—with weak coefficients near 0.

20Note that, because I control for province and province-by-period fixed effects, it is impossible to test if this
result can be accounted for by the cultural diffusion of the early decline in fertility in France, as the data on
linguistic distance in Europe is only available at the regional level.
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selection into the sample.

Then, I generated novel stylized facts suggesting that a wave of important changes
gave rise to new behaviors in the nineteenth century and that the origin of many of
these can be traced back to the eighteenth century, in the early stages of the transition
from stagnation to growth. This paper should open avenue for future research to better
understand these changes, focusing on the behavior of populations in periods without

modern censuses.
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The online appendix for this paper can be found here.


https://www.dropbox.com/s/36uv3cabtxox4at/appendix_crowdsourced.pdf?raw=1
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