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Abstract

This research explores the persistent effect of the Neolithic Revolution on the evolution of
life expectancy in the course of human history. It advances the hypothesis and establishes
empirically that the onset of the Neolithic Revolution and the associated rise in infectious
diseases triggered a process of adaptation reducing mortality from infectious diseases while
increasing the propensity for autoimmune and inflammatory diseases. Exploiting an exogenous
source of variation in the timing of the Neolithic Revolution across French regions, the analysis
establishes the presence of these conflicting forces - the beneficial effects on life expectancy
before the second epidemiological transition and their adverse effects thereafter.
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1 Introduction

The Neolithic Revolution — the transition from hunter-gatherer tribes to agricultural societies and
from a nomadic lifestyle to sedentary living and was one of the most significant transformations in
human history.! It fostered social stratification and contributed to the emergence of a non-food-
producing class dedicated to advancements in art, science, and technology, leading ultimately to
the onset of civilization.? Regions that experienced the Neolithic Revolution earlier benefited from
a technological head start as well as growth-enhancing adaptations in cultural and individual traits
to the novel agricultural setting.? In particular, the rise in population density, the domestication of
animals, and the increase in work effort in the course of the Neolithic Revolution triggered the first
epidemiological transition: it intensified the exposure and the vulnerability of humans to infectious
diseases, and generated adaptations of the human immune system to the novel disease environment
created by the Neolithic lifestyle.* This evolutionary process affected both the innate and adaptive
immune systems, increasing genetic resistance to the new pathogens, and fostering immunological
resistance.®

This research explores the persistent effect of the Neolithic Revolution on life expectancy in the
course of human history. It advances the hypothesis that the onset of the Neolithic Revolution, and
the associated rise in infectious diseases, triggered a process of adaptation that increased the preva-
lence of hyperactive immune systems in human populations and mitigated the mounting mortality
from infectious diseases. Yet, these overactive and hypersensitive immune systems elevated the
predisposition towards autoimmune and inflammatory diseases.® Thus, human adaptation brought
about by the Neolithic Revolution generated a double-edged sword: it lowered mortality from
infectious diseases while increasing morbidity and mortality from inflammatory and autoimmune
diseases. On the whole, these conflicting forces had a beneficial impact on life expectancy, as long
as mortality from infectious diseases was the predominant cause of death. The longer ancestral
populations were exposed to this evolutionary pressure, the better the immune system of their
descendants protected against infectious diseases, and the higher was their life expectancy. But
the second epidemiological transition, characterized by the adoption of hygienic practices based on
the germ theory of disease, the introduction of antibiotics, massive immunization campaigns, and

the establishment of modern health infrastructures in the twentieth century, has diminished mor-
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tality from infectious diseases and thus the benefits of hyperactive immune systems. The impact
of the adaptation process to the Neolithic Revolution became a liability, adversely affecting life ex-
pectancy thereafter.” Among present-day descendants of ancestral populations that were exposed
to this evolutionary pressure over a longer period, the prevalence of autoimmune diseases has been
higher, and life expectancy has been lower.

Exploiting an exogenous source of variation in the onset of the Neolithic Revolution across
French regions, the analysis identifies the impact of this transition on the reduction in mortality
from infectious diseases along with the increase in the prevalence of inflammatory and autoimmune
diseases. Moreover, it shows that these conflicting forces had beneficial effects on life expectancy
prior to the second epidemiological transition, but generated adverse effects from the 1950s onwards.
The empirical analysis exploits highly reliable, spatially disaggregated archaeological data on the
timing of the Neolithic Revolution across France, based on carbon-14 dating,® along with extensive
high quality historical and contemporary data on health outcomes (i.e., mortality and morbidity
from various sources, as well as the evolution of life expectancy, over the past two centuries). In
particular, it establishes the validity of the proposed hypothesis in three different samples reflecting
various levels of aggregation: (i) aggregate health outcomes across 89 administrative divisions of the
French territory known as départements over the period 1801-2013, (ii) aggregate health outcomes
across 593 French towns in the year 1900, and (iii) disaggregated data on individuals in present-day
France.

The analysis accounts for a large set of confounding geographical characteristics and measures
of economic development that could be correlated with health outcomes and the onset of the Ne-
olithic Revolution. Nonetheless, given the potential role of omitted variables and reverse causality
in the observed outcomes (e.g., the possibility that the actual timing of the Neolithic Revolution
had been affected by the ability of ancestral populations to resist infectious diseases), the analysis
implements an instrumental variable strategy to establish the causal effect of the Neolithic Rev-
olution, using the predicted timing of the transition to agriculture across French regions, rather
than the actual one. Specifically, since the timing of the Neolithic Revolution across Europe was
determined by the demic diffusion of agricultural practices from Anatolia,” the predicted timing of
the Neolithic Revolution across French regions can be inferred from the projected demic diffusion
of these agricultural practices from all archaeological sites outside France.'”

In line with our hypothesis, the analysis establishes a large positive effect of the timing of the
Neolithic Revolution on life expectancy across French départements during the 19" century, prior to
the introduction of major medical and sanitation innovations (Figure 1(a)). The estimated effect ac-

counts for confounding geographical characteristics (e.g., latitude, suitability of land for agriculture,
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elevation, ruggedness, temperature, precipitation, climatic volatility, share of area within 100km of
the sea, length of coast), their historical levels of population density, urbanization, and measures
of economic development, such as GDP per capita, and human capital, across départements. The
estimates imply for instance that in the 1871-75 period, a one standard deviation increase in the
number of years elapsed since the historical territory of a French département experienced the Ne-
olithic Revolution is associated with a 0.58 standard deviation increase in log-life expectancy, i.e.,

a sizable 8.7% increase (3.3 years at the mean) in life expectancy.
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Figure 1: Life Expectancy Across French Départements before and after the Second Epidemiological
Transition, conditional on the Timing of the Neolithic Revolution

The analysis further suggests that the timing of the Neolithic Revolution had a large negative
effect on life expectancy across French départements after the implementation of major medical and
sanitation innovations (Figure 1(b)). The estimates imply that, for instance in 2013, a one standard
deviation increase in the number of years since the historical territory of a French département
experienced the Neolithic Revolution, is associated with 0.92 standard deviations decrease in log-
life expectancy, i.e., about a 1% decrease (0.82 years at the mean) in life expectancy. This estimated
effect is robust to accounting for various geographical characteristics of the départements, as well
as proxies of development, including migration and population movements within France.

Moreover, the analysis supports the proposed mechanism behind the overall effect of the Ne-
olithic Revolution on life expectancy. Exploring the effect of the Neolithic transition on mortality
rates across French towns as well as across départements in 1900, (i.e., prior to the second epi-
demiological transition), the analysis suggests that there is a highly significant negative effect of
the timing of the Neolithic Revolution on mortality from infectious diseases, accounting for a host
of potential confounders at the town- and département-level. Reassuringly, there is no significant
association between the timing of the Neolithic Revolution and non-immune mediated deaths, like

suicides and violent deaths.



The analysis further explores the mechanism underlying the adverse effect of the time elapsed
since the Neolithic Revolution on present-day life expectancy. In line with our hypothesis, it shows
that across French départements over the 2000-2013 period, there is a significant positive impact
of the timing of the Neolithic Revolution on morbidity and mortality from various autoimmune
and inflammatory diseases (e.g., diabetes, Crohn’s disease and ulcerative colitis) as well as on
the incidence of heart disease related to inflammation. Importantly enough, several placebo tests
lend further credence to the hypothesis that the effect of the Neolithic Revolution on mortality is
mediated by the adaptation of the immune system. In particular, there is no association between
the time elapsed since the Neolithic Revolution and deaths from non-immune related sources such
as: (i) heart failure related to mechanical problems (e.g., a dysfunctional heart valve), (ii) alcohol
abuse, (iii) accidents, and (iv) suicides.

Furthermore in line with the main hypothesis, the beneficial protective effects of an earlier
exposure to the Neolithic Revolution have persisted beyond the second epidemiological transition
for diseases whose prevalence have not been sufficiently mitigated by effective vaccines or antibiotics.
In particular, the analysis indicates that the timing of the Neolithic Revolution has a significant
negative impact on morbidity and mortality from tuberculosis — a disease for which existing vaccines
have low efficacy and some recent strands of the disease are drug resistant.!!

Finally, the analysis explores the proposed hypotheses using present-day disaggregated data on
the health status of individuals across France. Reinforcing the findings based on aggregate data,
the empirical analysis suggests that individuals originating from French regions that experienced
the Neolithic Revolution earlier are more likely to report a lower general health status, as well as

the presence of chronic illness and disability.

2 Empirical Strategy and Data

This section presents our empirical strategy that is designed to identify the causal effect of the time
elapsed since the Neolithic Revolution on mortality rates from various causes, on the prevalence of
infectious and autoimmune disease, on life expectancy as well as on health outcomes. It also dis-
cusses the various datasets employed in the analysis, and the methodology used in the construction

of the novel measures for the timing of the Neolithic Revolution in France.

2.1 Identification Strategy

The empirical analysis exploits an exogenous source of variations in the onset of the Neolithic
Revolution across France to identify the impact of the time elapsed since the Neolithic Revolution on
the evolution of life expectancy in French regions in the course of human history. The identification

of this causal effect faces three major hurdles:

(i) The association between the timing of the Neolithic Revolution and various health outcomes

is likely to be affected by geographical, institutional, cultural, or human characteristics that
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may have affected those health outcomes and are associated with the timing of the Neolithic

Revolution.

(ii) A positive association between the time elapsed since the Neolithic Revolution and life ex-
pectancy may reflect reverse causality due to the sorting of ancestral populations with greater
resistance to infectious diseases and thus higher life expectancy into the challenging regions

that experienced the Neolithic Revolution earlier.

(iii) The persistent effect of an earlier onset of the Neolithic Revolution on the process of develop-
ment and the material well-being of the population contributed directly to the improvements

in health and life expectancy, irrespective of adaptation.

The analysis employs several strategies to mitigate these concerns and to identify the immune-
mediated impact of the time elapsed since the Neolithic Revolution on life expectancy.

First, the analysis is conducted across regions within a single political entity, mitigating the
potential role of variations in national institutions in the observed pattern and mitigating potential
concerns about differential data quality that could affect the reliability of a cross-country analyses.
In particular, variations in the timing of the Neolithic Revolution and health outcomes across French
départements offer an ideal laboratory for the analysis, due to: (a) the existence of extensive, high
quality data on historical and present-day health outcome across these French regions and towns.
(b) The orthogonality of the size and the shape of the territory of each département to the process
of development as they were designed in 1790 to ensure that the travel distance by horse from each
location within the département to its administrative center would not exceed one day. (c) The
existence of a uniform set of legal and political institutions imposed on those départements since

1804. (d) France has been religiously homogeneous since the end of the 17

century, with the
average share of Catholics across départements equal to 98% in 1861; and (e) the French language
progressively replaced local languages so that the country became nearly linguistically homogeneous
in the course of the 19" century.

Second, the empirical analysis accounts for a large set of potentially confounding geographical
characteristics that could have been associated with the onset of the Neolithic Revolution and
could have affected health outcomes, independently of the proposed adaptation channel. These
geographical characteristics include latitude, agricultural productivity and suitability, elevation,
ruggedness, temperature, precipitation, climatic volatility, share of the département’s territory
within 100km of the sea, and the length of coastline.

Third, to counter the possibility that reverse causality affects the observed relationship between
the Neolithic Revolution and health outcomes, as would be the case if the actual timing of the
Neolithic Revolution had been affected by the ability of ancestral populations to resist infectious
diseases, and to further mitigate concerns about omitted confounding factors, the empirical analysis
employs an instrumental variable strategy to establish the causal effect of the Neolithic Revolution
on the evolution of life expectancy. Specifically, since the timing of the Neolithic Revolution across

Europe was determined by the demic diffusion of agricultural practices from Anatolia (in present-



day Turkey),'? the predicted timing of the Neolithic Revolution across French regions, as inferred
from the projected demic diffusion of these agricultural practices from all archaeological sites out-
stde of France is used as an instrumental variable for the timing of the transition to agriculture
across French regions.!3 The identifying assumption is therefore that, conditional on the set of
geographical controls in region i, the predicted timing of the Neolithic Revolution in the region is
uncorrelated with other characteristics in the region and has no direct impact on life expectancy
or health outcomes in the region, only an indirect effect via its impact on the actual timing of the
Neolithic Revolution in the region.

Fourth, the impact of the Neolithic Revolution on health outcomes may still not reflect a process
of adaptation. It is entirely plausible that the Neolithic Revolution set in motion major socioeco-
nomic transformations that had a lasting impact on the process of development and consequently
had beneficial heath outcomes. Thus, the analysis accounts for various measures of economic de-
velopment such as population density, urbanization rates, and income per capita to assure that
the established effect is indeed mediated by the process of adaptation of the immune system and
not by economic development. Importantly, it should be noted, however, that this development
channel would have generated beneficial effects on health outcomes, universally, without implying

the hypothesized conflicting effects on life expectancy.

2.2 Data
2.2.1 Predicted Onset of the Neolithic Revolution

This section presents the novel measures for the timing of the Neolithic Revolution across France,
and in particular, the construction of the instrumental variable which is central to our identification
strategy.

The primary data source for the timing of the Neolithic Revolution in France is the carbon-14
dating of 765 early Neolithic sites in Europe, the Near East, and Anatolia (Pinhasi et al., 2005).14
Figure 2 shows the location of these Neolithic sites with the calibrated radiocarbon timing of the
Neolithic Revolution at each site in Europe and the Near East (Figure 2a), as well as in France
(Figure 2b).

Based on this data, the timing of the Neolithic Revolution is projected to all 5" x 5 grid cells
within the convex hull of the location of the archaeological sites, which includes France, using the
inverse weighted distance projection method. Specifically, the predicted time elapsed since the

onset of the Neolithic Revolution in cell 7, ]/V?%i, is the distance-based weighted average of the onset
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cultural rather demic. Moreover, the use of the predicted timing of the Neolithic Revolution, rather than the actual
one, overcomes potential-excavation biases, reflecting differential development and geographical characteristics across
France.
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of all available Neolithic sites for which the mean timing since the Neolithic Revolution has a standard error lower
than 200 radiocarbon years.
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Figure 2: Neolithic Sites - Location and Years Since Neolithic Revolution

of the Neolithic Revolution in the set of N closest archaeological sites to cell 7, N;. Hence,

JEN:

where NR; is the timing of the onset of the Neolithic Revolution in archaeological site j, {w(d;;)}
with w'(d;;) < 0 is the set of weights that depends on the set of distances to location 4, and are
given by
wldy) = @)
! 2 jen; d;jp'

Based on this method, various measures of the time elapsed since the Neolithic Revolution
are constructed using different sets of neighboring Neolithic sites and different values of p (i.e.,
p =1,2,4). The measure used in the main analysis assumes that the 16 closest neighboring Neolithic
sites are used in the interpolation (i.e., N = 16) and the decay parameter in the weights is p = 4
(i.e., it assumes a significant decline in the relative importance of distant Neolithic sites). Moreover,
based on these assumptions, the analysis uses two distinct measures based on interpolations using
(i) the set of all 765 Neolithic sites in the sample (NR;), and (i) the set of all sites excluding sites
located in France (@,N F). This second measure is then used as an instrumental variable for the
first one. The département-level and town-level measures are the mean of these cell-level measures
across cells in the département or within 10kms of towns.

Figure 3 depicts the predicted timing of the Neolithic Revolution based on the various methods
for the main specification. Panel A predicts this timing based on the inverse weighted distance
interpolation for N = 16, p = 4 and the entire set of neolithic sites across Europe, North Africa,
and the Middle-East, for the region as a whole (Figure 3(a)) and for the French teritory only (Figure
3(b)). Panel B depicts the predicted timing of the Neolithic Revolution for each département, based
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on all Neolithic sites (Figure 3(c)), and based on all Non-French Neolithic sites (Figure 3(d)).
The analysis establishes the robustness of the main findings for alternative interpolations, vary-

ing the number of neighbors N = 8,16, 32, 64, the distance decay parameter p = 1,2, 4, excluding

sites in France, excluding sites within a buffer of 0,50, 100 kms around France, and excluding sites

that are geographically similar to sites in France.



2.2.2 Health Outcomes: Life Expectancy, & Prevalence, Incidence and Mortality

Rates from Diseases

We compile a novel dataset on life expectancy and health outcomes during the pre- and post-

second-epidemiological transition era across French départements and towns.
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Figure 4: Life Expectancy in France

Data on life expectancy come from several sources: (i) digitized data on life expectancy prior to
the second epidemiological transition available at five year intervals in the 1801-1906 period (Bon-

neuil, 1997); (ii) data for the inter-war period which we compute from the age distribution in the



1921, 1931 and 1936 censuses of the French population (Béaur and Marin, 2011; France, 1931, 1936),
(iii) data around the epidemiological transition (1952-56) (INSEE, 1964) and (iv) afterwards (1968,
1975, 1982, and the 1990-2013 period) from the French Institute of Statistics (Institut National des
Statistiques et des Etudes FEconomiques - INSEE). Figure 4 depicts the regional distribution of life
expectancy for a sample of years before, during, and after the second epidemiological transition.
Data on mortality and morbidity from various causes originate from several sources and methods
of aggregation. For the pre-WWTI period, we use official statistics (France, 1901) on mortality from
different causes across French towns in 1900.'> Moreover, due to the lack of systematic and reliable
mortality data at the département-level before WWI,'6 town-level mortality data are aggregated,
creating a proxy for each département-level mortality rates. Figure 5 depicts the distribution of
mortality rates from (a) all diseases and from (b) all infectious diseases across towns in 1900. For the
post-WWII era, the analysis uses data from three sources: the National institute for Demographic
Studies (Institut National des Etudes Démographiques - INED) and the Institute for Research and
Documentation in Health Economics (Institut de Recherche et de Documentation en Economie de
la Santé - IRDES) provide health data at the département level, while the Generation and Gender
Programme provides individual level data on health outcomes. Specifically, the Generation and
Gender Programme enables us to isolate individuals of French ancestry who lived in the département

where they were born at the time of the survey.'”

2.3 Empirical Specification

This section presents the baseline econometric model of the relationship between the time elapsed
since the Neolithic Revolution and health outcomes. Specifically, the following empirical specifica-

tion is initially estimated via ordinary least squares (OLS):

Y =Bo+ BNRi + Y 70, X5 + €, (3)
J

where ﬁ, is the measure of the time elapsed since the Neolithic Revolution based on all Neolithic
sites, Y; is a health outcome (e.g., log life expectancy, mortality rate from infectious diseases, or
mortality rate from other causes), Xj; is a vector of geographical and development confounders and
€; is an error term in département or town 4.

In view of the potential endogeneity of ]/VEZ-, e.g., due to omitted variables or reverse causality,

the proposed instrumental variable strategy is employed and ﬁl is instrumented by the predicted

15The towns in our sample are the chefs-lieuz de départements and the chefs-lieux d’arrondissement, i.e., the main
administrative towns of each département.

16Some nosological tables are available in the mid-19th century (see, e.g., Statistique de la France, Tome X, 2&éme
série, Population, 1855-1857), but these data are not reliable as they only cover a subsample of the total deaths.

"The analysis in the post-epidemiological transition era cannot be performed at the town-level, since to the best
of our knowledge there does not seem to exist similar accessible town-level data on mortality and morbidity for this
period.
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Figure 5: Town Level Mortality in 1900

timing of the Neolithic Revolution excluding French sites NEN F_ In particular, the analysis esti-

mates a first-stage regression

NR; =ag + oy NRNT + Z Y1 X55 + i, (4)
J

where NEZ and N}\BZ-N F are the two measures of predicted timing of the Neolithic Revolution

introduced in Section 2.2.1, and 7); is the error term in département or town 4.

3 Findings

This section analyzes the effect of the time elapsed since the onset of the Neolithic Revolution on
life expectancy and other health outcomes across French départements and towns before, during,

and after the second epidemiological transition.

3.1 Life Expectancy Before and After the Second Epidemiological Transition
3.1.1 Life Expectancy Before the Second Epidemiological Transition

This section explores the effect of the Neolithic Revolution on life expectancy across départements
before the second epidemiological transition. Columns (1)-(3) of Table 1 show the association be-
tween the years elapsed since the territory of a département experienced the Neolithic Revolution
and life expectancy in 1871-75, accounting for geographical characteristics and pre-industrial devel-

opment. Specifically, the analysis accounts for the confounding effect of latitude, which is negatively
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correlated with the timing of the Neolithic Revolution, and is also associated with climatic condi-
tions and development that may have direct effects on life expectancy. Additionally, it accounts
for the effect of agricultural and pre-1500CE caloric suitability, which may affect life expectancy
through their impact on nutrition or population density (Galor and Ozak, 2015, 2016) and could
be associated with the adoption of or a comparative advantage in agriculture, thus increasing the
potential exposure to disease. Furthermore, the analysis accounts for the effects of climate (average
and volatility of temperature and precipitation) as well as elevation and ruggedness, which may
affect individuals’ incentive to adopt agriculture as well as their health. Moreover, it controls for
the effect of pre-industrial mobility and geographical accessibility, which may affect the diffusion
of diseases, knowledge, and technologies (Ashraf et al., 2010; Ozak, 2010, 2018), and thus may
have affected both the transition to the Neolithic and life expectancy. Finally, it accounts for the
effect of pre-industrial development as measured by population density in 1700. The estimated
standardized betas of these OLS regressions suggest that a one standard deviation increase in the
time since the Neolithic Revolution is associated with about 1/5 of a standard deviation increase

in log-life expectancy in 1871.

Table 1: Neolithic Revolution and Life Expectancy (1871-1875)

Log Life Expectancy (1871-1875)

OLS Reduced Form v

(1) (2) 3) (4) (5) (6) (7) (8) (9)
Years Since Neolithic Revolution 0.30%** (0.24%*% (0.23%*  (0.42%** (.46*** 0.47**¥* (.79%** (.57%** (.58***
(0.11)  (0.09) (0.09) (0.13) (0.15) (0.15) (0.27) (0.19) (0.18)
0.12] [0.08] [0.08 [0.18] [0.13] [0.13] [0.36] [0.19] [0.19]
((0.11)) ((0.06)) ((0.07)) ((0.21)) ((0.13)) ((0.13)) ((0.40)) ((0.16)) ((0.16))
[[0.01] [[0.05] [[0.06] [[0.10] [[0.12] [[0.13] [[0.17]  [[0.19] [[0.20]
([0.02]) ([0.01]) ([0.01]) (]0.00]) ([0.03]) ([0.03]) ([0.03]) (][0.04]) ([0.04])

Geographical Controls Abs. Lat. All All Abs. Lat. All All  Abs. Lat. All All
Population Density (1700) No No Yes No No Yes No No Yes
First-stage F-statistic 58.72 55.77  55.12
Adjusted-R? 0.07 0.31 0.31 0.12 0.35 0.36 -0.08 0.24  0.23
Observations 86 86 86 86 86 86 86 86 86

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions. Het-
eroskedasticity robust standard error estimates are reported in parentheses, spatial auto-correlation corrected standard
errors with distance cutoffs at 100, 200, 500, and 1000 kms. are shown below; *** denotes statistical significance at the
1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

To give a causal interpretation to our results, we use the instrumental variable strategy discussed
in section 2.2.1. Columns (4)-(6) replicate the analysis using NRMF as the main independent
variable, i.e., they show the reduced form regression results. The estimated association becomes
more significant and implies that a one standard deviation increase in the time since the Neolithic
Revolution is associated with 0.47 standard deviations increase in log-life expectancy in 1871.

Finally, columns (7)-(9) show the estimated effect based on the instrumental variable regression,
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i.e. by instrumenting NR with NRNF. The estimates suggest a quantitatively large and statistically
significant effect of the timing of the Neolithic Revolution on life expectancy, which is robust to
accounting for geographical confounders and pre-industrial development. The estimated coefficients
suggest that a one standard deviation increase in the timing of the Neolithic Revolution increases
log life expectancy by 0.58 standard deviations, or equivalently, increases life expectancy by 0.62

standard deviations.'®

Table 2: Neolithic Revolution and Life Expectancy (1806-1901)

Log Life Expectancy

1806 1811 1821 1831 1841 1851 1861 1871 1881 1891 1901

m @ 6 @ 6 © @O @ (9 1) @11

Years Since Neolithic Revolution 0.50*** 0.40*** 0.63*** 0.45** 0.50*** 0.39** 0.46*** 0.58*** _0.02 0.42*** (0.33**
(0.15) (0.15) (0.20) (0.19) (0.18) (0.16) (0.15) (0.18) (0.12) (0.12) (0.13)

First-stage F-statistic 47.11 4711 47.11 47.11 47.11 47.11 54.66 55.12 55.12 55.12 55.12
Adjusted-R? 0.25 0.30 0.02 0.20 030 0.33 046 0.23 057 0.62 0.58
Observations 86 86 86 86 86 86 89 86 86 86 86

Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes Yes  Yes  Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes Yes Yes  Yes  Yes Yes

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error esti-
mates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at the 10%
level, all for two-sided hypothesis tests.

These results suggest a robust and large statistically significant effect of the Neolithic Revolution
on life expectancy across French départements between 1871-1875. Table 2 demonstrates that
similar results hold across the 19*" century. In particular, Table 2 replicates the main IV analyses
of Table 1 for life expectancy between 1806 and 1901. The results provide further support for the
hypothesis that an earlier timing of the Neolithic Revolution had a positive and large statistically
significant effect on life expectancy. The only exception is for 1881, when an outbreak of Asiatic
cholera increased mortality in the South of France.!?

A potential concern with these results is that the estimated effect of the years since the Neolithic
Revolution on life expectancy may be reflecting development outcomes instead of a more reactive
immune system (Diamond, 1997). Tables 3 and 4 are meant to assuage such a concern. In particular,
Table 3 explores the effect of the Neolithic Revolution on life expectancy after accounting for various
proxies of pre-industrial development. More specifically, the analysis accounts for the effect of
population density and urbanization in 1800, as well as income per capita in 1872. The inclusion
of these proxies of economic development does not affect the estimated effect of the Neolithic
Revolution on life expectancy. Moreover, accounting for the existence of a railroad connection
to Paris, which may affect development through trade and also affect the exposure to diseases,

does not alter the qualitative nature of the results. Similarly, accounting for the composition of

8In Table B.1 we explore the robustness of this analysis using the subsample of départements for which Neolithic
sites in Pinhasi et al. (2005) are available and we obtain qualitatively similar results.
9The ports of entry of the cholera outbreak were the southern harbors of Toulon and Marseille (Bray, 1996).
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Table 3: Neolithic Revolution, Development and Life Expectancy (1871-1875)

Log Life Expectancy (1871-1875)

Development Composition
(1) (2) (3) (4) (5) (6) (7

Years Since Neolithic Revolution 0.59%F* (.58%H*% (.58%H*% Q.67+ 0.65%** 0.67*** (.59%**

(0.18)  (0.17) (0.17) (0.20) (0.18) (0.19)  (0.18)
Population Density (1800) -0.11

(0.10)
Urbanization (1800) -0.15%

(0.09)
GDP per capita (1872) 0.27**
(0.13)
Railroad Connection to Paris (1870) 0.36%**
(0.10)
Employment Share in Agriculture (1876) 0.16
(0.13)
Employment Share in Industry (1876) -0.18
(0.14)
Employment Share in Services (1876) -0.04
(0.12)

Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes
First-stage F-statistic 54.75  54.76  56.02  57.80  45.10  44.99 60.81
Adjusted-R2 0.22 0.23 0.25 0.30 0.19 0.19 0.21
Observations 85 85 85 85 85 85 85

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard
error estimates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level,
and * at the 10% level, all for two-sided hypothesis tests.

production between agriculture, industry, and services does not alter the results either.

Moreover, Table 4 accounts for the effect of human capital on life expectancy. In particular,
the analysis uses various proxies for human capital around the 1871-1875 period, such as the share
of illiterate conscripts, or literate conscripts who did not graduate from high-school, the share
of children enrolled in primary schools, and the presence of a university in the département. The
results suggest that although human capital and life expectancy are positively associated, the effect
of the Neolithic Revolution on life expectancy retains its sign and significance, even after accounting
for the impact of Neolithic Revolution on human capital accumulation and its subsequent beneficial
effect on life expectancy. Overall, the results of Tables 3 and 4 suggest that the estimated effect of
the timing of the Neolithic Revolution does not reflect its effect on economic development, providing

indirect support to the hypothesized immunological channel.?"

3.1.2 Life Expectancy After the Second Epidemiological Transition

This section explores the effect of the Neolithic Revolution on life expectancy across départements

after the second epidemiological transition. The proposed hypothesis suggests that following the

20 Appendix B shows that similar results are obtained if the 1901-1905 era is considered. The lack of similar data
for other periods prevents the analysis to be similarly performed for the full 19*® century.
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Table 4: Neolithic Revolution, Human Capital and Life Expectancy (1871-1875)

Log Life Expectancy (1871-1875)
(1) (2) (3) (4) (5) (6) (7)

Years Since Neolithic Revolution 0.49*** 0.58%H* (.49%** (.54%F* (.48*** (0.42%** (.58***

(0.13)  (0.18) (0.13) (0.17) (0.13) (0.14) (0.18)
literate Conscripts (share, 1874) -0.55%H*

(0.12)
Literate Conscripts (share, Read Only, 1874) -0.03

(0.10)
Literate Conscripts (share, no HSG, 1874) 0.54***
(0.12)
Literate Conscripts (share, HSG Only, 1874) 0.18
(0.11)
Literate Conscripts (share, 1874) 0.55%**
(0.12)
Children Enrolled in Primary Schools (share, 1876) 0.52%%*
(0.14)
University 0.01
(0.09)

Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes Yes
First-stage F-statistic 68.56 55.12 68.76 62.88 69.89 66.65 51.81
Adjus‘ced-R2 0.49 0.22 0.48 0.26 0.49 0.43 0.22
Observations 86 86 86 86 86 86 86

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error
estimates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at
the 10% level, all for two-sided hypothesis tests.

second epidemiological transition, the Neolithic Revolution should cease to have an effect on life
expectancy, as the beneficial effects of an overreactive immune system dissipate due to the intro-
duction of immunization campaigns, antibiotics, and other medical technologies, while the negative
effects of an overreactive immune system due to autoimmune disease and inflammatory conditions
have not had time to manifest themselves. However, as time passes, the Neolithic Revolution should
have a negative effect on life expectancy, as the negative effects of an overreactive immune system
outweigh its positive effects.

This section explores the effect of the onset of the Neolithic Revolution on life expectancy
across départements after the second epidemiological transition. Table 5 focuses on life expectancy
data for the 1952-2013 period such that the empirical specification and controls in all columns are
identical to those in Table 1. Panel A establishes that the Neolithic Revolution has no effect on
life expectancy in the period 1952-56. The absence of an effect of the Neolithic Revolution on
life expectancy in this period supports our hypothesis, as the end of WWII was followed by the

introduction of many technologies that made the second epidemiological transition possible.?!

21The first half of the 20°" century saw the discovery and introduction of many new vaccines and medicines. For
instance, new vaccines were discovered for diphtheria (1923), pertussis (1926), tuberculosis (1927), tetanus (1927), and
polio (1952). Similarly, new drugs and therapies against bacteria were introduced. For example, Alexander Fleming
discovered Penicillin in 1928; Gerhard Domagk developed a chemotherapeutic cure for streptococcus in 1932; and
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Table 5: Neolithic Revolution and Life Expectancy (1952-2013)

Log Life Expectancy

OLS Reduced Form v
(1) (2) (3) (4) (5) (6) (7) (8) 9)

Panel A: 1952-1956

Years Since Neolithic Revolution  0.06 -0.04 -0.03 0.11 -0.08 -0.08 0.20 -0.10 -0.10
(0.11) (0.09) (0.09) (0.13) (0.12)  (0.12) (0.23) (0.13)  (0.13)
First-stage F-statistic 70.29 56.33  54.54
Adjusted- R? 0.32 0.57 0.57 0.33 0.57 0.57 0.31 0.57 0.56
Observations 88 88 88 88 88 88 88 88 88

Panel B: 1982
Years Since Neolithic Revolution -0.33*%** -(0.42%** _(.42*** _(0.33%** _0.65%** -0.65%** -0.62*** -(.82%** _(,82%***
(0.10)  (0.09) (0.10)  (0.12)  (0.09) (0.09) (0.22)  (0.11) (0.11)

First-stage F-statistic 70.29 56.33  54.54
Adjusted-R? 0.49 0.66 0.66 0.49 0.71 0.71 0.44 0.56 0.55
Observations 88 88 88 88 88 88 88 88 88

Panel C: 1995
Years Since Neolithic Revolution -0.38*** -0.48%** _(0.49%** _(.35%** _(Q.75%¥* (. 75%** _(0.66*** -0.94%** _(0.94%**
(0.10)  (0.09) (0.09) (0.10)  (0.08) (0.08) (0.20) (0.13) (0.13)

First-stage F-statistic 70.30 56.61  54.66
Adjusted-R? 0.47 0.66 0.65 0.46 0.72 0.71 0.42 0.52 0.52
Observations 89 89 89 89 89 89 89 89 89

Panel D: 2013
Years Since Neolithic Revolution -0.43*** -0.50%** -0.49*** _0.36*** _-0.73*** _0.73*** _0.68*** _(.92%** _(.92***
(0.12)  (0.12) (0.12) (0.10)  (0.12) (0.12)  (0.19)  (0.16) (0.16)

First-stage F-statistic 70.30 56.61  54.66
Adjusted- R? 0.38 0.50 0.50 0.35 0.54 0.54 0.34 0.38 0.37
Observations 89 89 89 89 89 89 89 89 89
Geographical Controls Abs. Lat. All All  Abs. Lat. All All  Abs. Lat. All All
Population Density (1700) No No Yes No No Yes No No Yes

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions. Het-
eroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at the 1%
level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

Panel B establishes the negative effect of the onset of the Neolithic Revolution on life expectancy
in 1982. Thus, in line our hypothesis, the impact of the Neolithic Revolution on life expectancy has
been reversed three decades after the second epidemiological transition, reflecting the preponderance
of the negative effects associated with an overreactive immune system over its beneficial ones. The
presence of a negative effect of the Neolithic Revolution on life expectancy after the epidemiological
transition is further confirmed by the estimated OLS and IV coefficients in Panels C and D, which
focuses on the years 1995 and 2000. In particular, after accounting for geographical confounders

and pre-industrial development, a one standard deviation increase in the timing of the Neolithic

Lloyd Conover discovered Tetracycline in 1955. While many discoveries were made in the early 20°" century, their
widespread application only took place after WWII. For example, antibiotics only started to be produced and used
in large scale in the 1950’s once production methods allowed it.

16



Revolution decreases life expectancy by 0.92 standard deviations.
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Figure 6: Effect of Neolithic Revolution on Life Expectancy (1806-2013)

Finally, Figure 6 depicts the estimated coefficient for the empirical specification in column (9)
of Table 5 for all years between 1806 and 2013 for which there is data. The shaded area highlights
the period between 1922 and 1955 when major medical innovations occurred, including the use of
insulin to treat diabetes (1922), the discovery of penicillin (1928), development of vaccines against
tetanus (1923), diphtheria (1923), whooping cough (1926), tuberculosis (1927), influenza (1945),
polio (1955) among other innovations (Hajar, 2015). The figure depicts a clear break during this
period: all estimated effects of the Neolithic Revolution on life expectancy before that era are
positive without any clear time trend; afterwards all coefficients are negative with a clear trend
in the 1952-1990 period, when the coefficient becomes ever more negative. The pattern depicted
in Figure 6 provides clear support for the hypothesized double-edged sword effect of the Neolithic

Revolution on life expectancy.

3.2 Mechanisms: Neolithic Revolution and Mortality from Disease

The previous analyses establish the double-edged sword effect of the Neolithic Revolution on life
expectancy. These results suggest that this effect does not reflect the onset of the Neolithic Rev-
olution on economic development but instead support its hypothesized evolutionary effect on the
immune system. This section further explores this hypothesis by analyzing the impact of the Ne-
olithic Revolution on mortality from diseases and other causes before and after the epidemiological

transition.
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3.2.1 Mortality from Disease Before the Second Epidemiological Transition

This section explores the effect of the time elapsed since the Neolithic Revolution on mortality
across 593 towns in France before the second epidemiological transition. In particular, it exploits
cross-town variations in mortality rates from diseases and other causes in 1900 to identify this
effect. Figure 7 depicts the mortality rates from all diseases and from infectious diseases across
towns in 1900.
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Figure 7: Town Level Mortality in 1900

Table 6 explores the effect of the time elapsed since the Neolithic Revolution on mortality
rates from various causes across French towns in 1900. The analysis accounts for geographical
characteristics of towns and proxies for their level of development. Moreover, it accounts for the
potential correlation among cities by clustering standard errors at the département level. Columns
(1)-(2) establish the negative effect of the Neolithic Revolution on mortality rates from all diseases
across towns in 1900 (see Table B.13 for OLS and reduced form analyses). In particular, in Column
(2) the analysis accounts for the average geographical characteristics 10kms around the town’s
location. Additionally, it accounts for the size of the town and its distance to Fresnes-sur-Escaut,
the village in the North of France which affected the national process of industrialization as one its
mines was the location of the first successful industrial use of a steam engine in the country (Franck
and Galor, forthcoming). In both columns the estimated effect of the Neolithic Revolution is large,
negative and statistically significant. After accounting for all these confounders, the results suggest
that a one standard deviation increase in the timing of the Neolithic Revolution is accompanied by
a 0.41 standard deviation decrease in mortality from diseases.

Importantly, while 1900 predates the second epidemiological transition and the various novel

vaccines and medicines introduced in the first half of the 20" century, it follows major discoveries
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Table 6: Neolithic Revolution and Town-Level Mortality (1900)

Mortality Rate across Towns (1900)

Placebo

All Diseases Infectious (Air)  Infectious Suicides Violent
(Water) Deaths

(1) (2) ®3) (4) G © @O @ (@ 10

Years Since Neolithic Revolution -0.36%%* -0.41%¥* _0.16* -0.31*** 0.05 0.15 -0.02 0.10 -0.13 -0.09
(0.11)  (0.12)  (0.08) (0.10) (0.19) (0.15) (0.10) (0.12) (0.12) (0.09)

Geographical Controls Abs. Lat. All  Abs. Lat. All  Abs. Lat. All Abs. Lat. All Abs. Lat. All
Population No Yes No Yes No Yes No Yes No Yes
Distance to Fresnes No Yes No Yes No Yes No Yes No Yes
First-stage F-statistic 35.02 35.70 35.02 35.70 35.02 35.70 35.02 35.70 35.02 35.70
Adjusted-R? 0.02 0.02 0.05 0.09 0.08 0.15 0.00 -0.01 0.05 0.10
Observations 593 593 593 593 593 593 593 593 593 593

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error esti-
mates clustered at the département level are reported in parentheses; *** denotes statistical significance at the 1% level, **
at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

on the transmission of disease, especially of cholera, which led to major improvements in water
and sewage delivery systems during the 1850-1900 period (Preston and Van de Walle, 1978). Thus,
the 1900 data allows the analysis to further exploit differences between airborne and waterborne
diseases to explore the effect of public health policy on the effect of the Neolithic Revolution.
Specifically, the introduction of improved water-supply and sewage systems ought to have a similar
effect to the introduction of vaccines and medicines during the second epidemiological transition.
In particular, the theory predicts that after the introduction of improved water-supply and sewage
systems, but before the second epidemiological transition, the Neolithic Revolution should have a
negative effect on mortality from airborne diseases, but should have no significant effect on the
mortality from waterborne diseases.

Columns (3)-(6) in Table 6 explore these predictions. In particular, Columns (3)-(4) replicate
the main empirical specifications to analyze the effect of the Neolithic Revolution on town-level
mortality from all airborne diseases. It establishes the robust negative effect of the Neolithic
Revolution on mortality from airborne diseases. The results suggest that a one standard deviation
increase in the timing of the Neolithic Revolution decreased mortality from airborne diseases by
0.31 standard deviations (see also Panel B in Table B.13). However, using these same specifications,
Columns (5)-(6) show that there is no significant effect of the Neolithic Revolution on mortality
from waterborne diseases: the estimated coefficients are small, about 1/3-1/2 of the size of the
coefficients and have the wrong sign (see also Panel C in Table B.13).

The analysis performs further placebo tests of the theory in Columns (7)-(10) in Table 6. In
particular, it explores the effect of the Neolithic Revolution on death causes which are unlikely to be

related to illness and thus to the immune system such as suicides and violent deaths. Reassuringly,
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the effect of the Neolithic Revolution on the mortality rates from suicides (Columns (7)-(8)) and
violent deaths (Columns (9)-(10)) is statistically insignificant.

Additionally accounting for département-level economic development (Table B.14) or using the
départements’ average (town-level) mortality rates (Table B.9) does not qualitatively affect the
main results. In particular, accounting for département-level economic development increases the
effect of the Neolithic Revolution, suggesting that an additional standard deviation in the timing of
the Neolithic Revolution decreased the mortality rate from all diseases by 0.69 standard deviations
and the mortality rate from airborne diseases by 0.59 standard deviations, but has no significant
impact on mortality from waterborne diseases, suicides, or violent deaths. The results provide
additional support to the hypothesized positive effect of the Neolithic Revolution on the selection
of a overreactive immune system, which prevented disease and mortality, and thus increased life

expectancy before the second epidemiological transition.

3.2.2 Mortality from Disease After the Second Epidemiological Transition

This section explores the effect of the Neolithic Revolution on mortality and morbidity rates from
various causes across départements in France after the second epidemiological transition. In partic-
ular, the theory predicts that the timing of the Neolithic Revolution should have a positive effect
on the morbidity of and mortality from autoimmune diseases. Additionally, it predicts that the
beneficial protective effects of the Neolithic Revolution may persist after the second epidemiologi-
cal transition for diseases that did not benefit from effective vaccines or antibiotics. Two diseases
that exemplify these conditions, and thus are of particular interest for the analysis, are diabetes
and tuberculosis (TB). On the one hand, diabetes is one of the most prevalent modern diseases
affecting 1 in 11 people according to the World Health Organization. Moreover, this prevalence has
increased dramatically in recent decades: the number of people with diabetes has risen from 108
million in 1980 to 422 million in 2014. Importantly, both types I & II diabetes have been shown
to be generated by autoimmune response (Crook, 2004; Gale, 2001; Pickup and Crook, 1998; Syed
et al., 2002; Szablewski, 2014; Tsai et al., 2015; Velloso et al., 2013; Bastard et al., 2006). On the
other hand, tuberculosis is one of the top 10 causes of death worldwide and is the leading cause
of deaths of HIV-positive people. In particular, vaccines against TB have low efficacy and recent
strands of TB are multi-drug resistant.??

The proposed hypothesis suggests that the Neolithic Revolution should have a positive ef-
fect on the morbidity and mortality from diabetes. Panel A in Table 7 explores this prediction
across départements. It establishes that the rates of morbidity and mortality from diabetes across
départements is positively affected by the timing of the Neolithic Revolution. In particular, it
establishes that the timing of the Neolithic Revolution has a positive effect on the number of peo-

ple per 100,000 individuals with diabetes (prevalence — columns 1-2), the number of new cases of

22 According to the WHO, “The currently used Bacille Calmette-Guérin (BCG) vaccine was developed in 1921
and remains the only available vaccine against TB. Unfortunately, BCG is only partially effective: it provides some
protection against severe forms of pediatric TB, but is not completely protective against disease in infants and is
unreliable against adult pulmonary TB.”
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Table 7: Neolithic Revolution and Risk of Diabetes and Tuberculosis (2000-2013)

Panel A: Autoimmune: Diabetes

Morbidity Death Rates per 100,000

Prevalence Incidence Total Female Male

m 2 6 (@ (5) (6) (7) (8) 9)  (10)

Years Since Neolithic Revolution 0.61*%** (0.52*** 0.66*** 0.60*** (0.58*** (.40*** (0.69*** (.52*** (.43*** (0.26**
(0.13) (0.13) (0.11) (0.11) (0.15) (0.12) (0.17) (0.14) (0.13) (0.11)

Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes Yes Yes Yes  Yes
GDP per capita No Yes No Yes No Yes No Yes No Yes
First-stage F-statistic 54.66 50.19 54.66 50.19 54.54 4997 5454 4997 54.54 49.97
Adjusted-R? 0.49 0.54 0.55 0.58 0.40 0.63 0.35 0.60 0.42 0.62
Observations 89 89 89 89 88 88 88 88 88 88
Panel B: Ineffective Vaccine: Tuberculosis
Morbidity Death Rates per 100,000
Prevalence Incidence Total Female Male

2 6 ¢ (5) (6) (7) (8) 9)  (10)

Years Since Neolithic Revolution -0.24* -0.31*%* -0.07 -0.11 -0.37*%** -0.41*%** _0.56*** -0.58*** _0.14 -0.20
(0.14) (0.14) (0.14) (0.14) (0.13) (0.12) (0.13) (0.13) (0.16) (0.15)

Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes Yes Yes Yes  Yes
GDP per capita No Yes No Yes No Yes No Yes No Yes
HIV Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
First-stage F-statistic 42,12 41.36 42.01 41.18 42.12 41.36  42.12 41.36 42.12 41.36
Adjusted-R? 0.60 0.61 0.73 0.73 0.45 0.44 0.38 0.36 0.34 0.35
Observations 84 84 82 82 84 84 84 84 84 84

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error
estimates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at
the 10% level, all for two-sided hypothesis tests.

diabetes per 100,000 individuals (incidence — columns 3-4), as well as the number of deaths in the
population (as a whole or separately for mean and women — columns 5-10) per 100,000 individuals.
The estimated effects are large and statistically significant and suggest that after accounting for
geographical confounders, pre-industrial and contemporary development, a one standard deviation
increase in the timing of the Neolithic Revolution generates a 0.52 standard deviation increase
in the prevalence of diabetes, a 0.60 standard deviation increase in the incidence of diabetes, a
0.40 standard deviation increase in the mortality rate from diabetes across the population, a 0.52
standard deviation increase in the mortality rate from diabetes among females, and 0.26 standard
deviations increase in the mortality rate from diabetes among males.

Table 8 further explores the predictions of the theory on other autoimmune and inflammatory

diseases. In particular, in columns (1)-(7) the analysis establishes the positive effect of the tim-
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Table 8: Neolithic Revolution and Incidence of Disease (2000-2013)

Incidence

Autoimmune/Inflammation-Mediated Diseases Placebo

Arterial Liver Respi-  Alzheimer’s Nephro- Ulcerative Coronary Mecha-

ischemic disease ratory disease & pathy  colitis & artery nical
events &  cir- failure  other de- Crohn’s disease Heart
rhosis mentias disease Disease
(1) ) 3) (4) (5) (6) (7) (8)
Years Since Neolithic Revolution 0.45%*%* 0.56***  (.43** 0.38** 0.41** 0.98*** 0.43*** 0.22
(0.17)  (0.13)  (0.20) (0.15) (0.18) (0.16) (0.16) (0.16)
Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes Yes Yes
GDP per capita (2000-2010) Yes Yes Yes Yes Yes Yes Yes Yes
First-stage F-statistic 50.19 50.19 50.19 50.19 50.19 50.19 50.19 50.19
Adjusted-R? 0.36 0.52 0.50 0.28 0.41 0.39 0.24 0.40
Observations 89 89 89 89 89 89 89 89

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error esti-
mates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at the 10%
level, all for two-sided hypothesis tests.

ing of the Neolithic Revolution on arterial ischemic events, liver disease & cirrhosis, respiratory
failure, Alzheimer’s disease & other dementias, nephropathy, ulcerative colitis & Crohn’s disease,
and coronary artery disease. These diseases have been associated with autoimmune responses or
inflammatory conditions, which the theory predicts should increase in regions that experienced an
earlier onset of the Neolithic Revolution.?3 In line with this prediction, the estimated effect of the
timing of the Neolithic Revolution is large, positive and statistically significant. In particular, the
results suggest that a one standard deviation increase in the timing of the Neolithic Revolution
increases the incidence of ulcerative colitis and Crohn’s disease by 0.98 standard deviations. Addi-
tionally, in column (8) the analysis explores the effect of the Neolithic Revolution on the incidence
of mechanical heart disease. This serves as a placebo test, since this type of disease is mechanical
by nature and unrelated to the immune system. Reassuringly, the estimated effect is about half
the size and not statistically significant, suggesting that the Neolithic Revolution is not associated
with this diseases which is not mediated by the immune system.

Panel B in Table 7 explores the second prediction of the theory, namely that the beneficial effect
of the Neolithic Revolution may persist after the second epidemiological transition for diseases that
did not benefit from effective vaccines or antibiotics. In particular, it replicates the analysis of Panel
A in order to explore the effect of the Neolithic Revolution on tuberculosis (TB), but accounts for

HIV mortality and morbidity, as HIV tends to be associated with TB in the contemporary era.

2For instance, Crohn’s disease (CD) risk variants have been shown to be strongly selected by interaction with
pathogens (Cagliani et al., 2013). Similarly, alleles associated with increased risk of Alzheimer’s disease show strong
signals of selection and involvement immune cell regulation (Raj et al., 2012).
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Although the analysis does not find a significant effect of the timing of the Neolithic Revolution on
the incidence of TB across départements, it establishes a significant negative effect of the Neolithic
Revolution on the prevalence of TB and well as total and female mortality rates.?*

The analysis provides further support for the hypothesis by performing various placebo tests.
Table 9 thus explores the effect of the Neolithic Revolution on the mortality rate from causes which
are not likely to be connected to disease (see also Tables B.11 and B.12). Reassuringly, it shows
that the Neolithic Revolution does not have any significant effect on causes of deaths which are not

mediated by the immune system such as suicides, alcohol abuse, accidents, and falls.

Table 9: Neolithic Revolution and Deaths from Non-Immune Mediated or External Causes (2000-2013)

Non-Immune Mediated or External Causes (Death Rates per 100,000)

Suicides Alcohol Abuse Accidents Falls

All Female Male All Female Male All Female Male All Female Male

m 2 6 @ 6 6 O 6 (9 (@) @11 12
Years Since Neolithic Revolution -0.07 -0.04 -0.09 -0.06 0.19 -0.12 -0.08 -0.04 -0.10 -0.24 -0.26 -0.20
(0.15) (0.16) (0.14) (0.12) (0.14) (0.12) (0.15) (0.16) (0.14) (0.17) (0.19) (0.15)

Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
GDP per capita (2000-2010) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
First-stage F-statistic 49.97 49.97 49.97 50.19 50.19 50.19 50.19 50.19 50.19 49.97 49.97 49.97
Adjusted-R? 0.58 049 061 053 046 052 058 048 0.61 047 032 0.53
Observations 88 88 88 89 89 89 89 89 89 88 88 88

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error
estimates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at
the 10% level, all for two-sided hypothesis tests.

Finally, we employ individual level data to explore the effect of the Neolithic on contemporary
health outcomes. Table 10 provides regression results using individual data on health from the 2005
Generation and Gender Programme that account for individual level controls (i.e., age, gender,
education, marital status, and number of children). In line with the proposed hypothesis, Table 10
establishes that individuals in départements that experienced the Neolithic Revolution earlier are
more likely to report a negative assessment of their general health status and, specifically, more
likely to report that their health is neither good nor excellent. In addition, those individuals are

more likely to report that they suffer from a chronic illness and/or from a disability.

4 Conclusion

This research advances the hypothesis and establishes empirically that the onset of the Neolithic

Revolution and the associated rise in infectious diseases triggered a process of adaptation that ex-

24Table B.10 replicates the analysis without accounting for HIV. The results are similar, although quantitively a
bit smaller. These results are less robust, which may reflect the confounding effect of HIV in the contemporary era.
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Table 10: Neolithic Revolution and Individual Health Outcomes

Individual Health Outcomes

Worse General Health Not Chronic Illness Disability
Health Status ~ Good/Excellent

(1) (2) ®3) (4) () © (7 (8)

Years Since Neolithic Revolution 0.06*** 0.05%%* 0.07%%% 0.06%%% 0.05%% 0.04%%* 0.03%* 0.03
(0.02) (0.02) (0.02) (0.01) (0.02) (0.02) (0.02)  (0.02)

Geographical Controls Yes Yes Yes Yes Yes Yes Yes Yes
Individual Controls No Yes No Yes No Yes No Yes
First-stage F-statistic 161.11 161.33 161.11 161.33 161.11 161.33 161.11 161.33
Adjusted-R? 0.01 0.16 0.01 0.14 0.00 0.09 0.01 0.10
Observations 7607 7607 7607 7607 7607 7607 7607 7607

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the département of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

panded the prevalence of hyperactive immune systems, reducing mortality from infectious diseases
while increasing the propensity for autoimmune and inflammatory diseases. Exploiting an exoge-
nous source of variation in the onset of the Neolithic Revolution across French regions, the analysis
identifies the impact of these conflicting forces and their beneficial effects on life expectancy before
the second epidemiological transition and their adverse effects thereafter. The results highlight the
interaction between two major technological events in human history: the Neolithic Revolution and
the Second Epidemiological Transition. Although separated by millennia, their persistent effects
are interdependent.

The findings also suggest that in treating patients that suffer from autoimmune diseases, in-
flammation, and potentially hyperactive immune response, identifying their ancestral origin, and
their ancestral timing of the Neolithic Revolution, could provide a vital indicator for a hyperactive
immune response that may help during medical treatments. This classification may be used to

justify an earlier treatment with anti-inflammatory drugs.
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Appendix (Online Publication Only)

A Data Sources and Summary Statistics

A.1 Data Sources
A.2 Summary Statistics

Table A.1: Summary Statistics on Base Sample Town Level Analysis

Mean Std Min Max N
Mortality All Diseases 1763.78 (527.60) 219.98  6694.56 593
Mortality Infectious Diseases (Airborne) 454.84 (218.62) 34.41 1860.14 593
Mortality Infectious Diseases (Waterborne)  205.06 (164.96) 0.00 1305.44 593
Violent Deaths 46.37 (37.09) 0.00 257.03 593
Suicides 22.68 (24.54) 0.00 283.49 593
Cerebral Ischemia 40.55 (50.53) 0.00 531.91 593
Tuberculosis (Pulmonary) 210.86 (129.68) 0.00 1103.71 593
Tuberculosis (Other) 50.92 (61.94) 0.00 823.98 593
mortalityrate_broncho 351.29 (170.40) 0.00 957.93 593
Cancer Tumors 93.87 (63.88) 0.00 354.36 993
Cerebral Congestion and Hemmorrages 133.49 (88.61) 0.00 666.39 593
Heart Disease 173.20 (110.25) 0.00 816.99 593
Years Since Neolithic Revolution 6692.11 (378.57) 5810.54  7893.53 593
Caloric Suitability Index (pre-1500CE) 8663.88 (920.45) 900.42 10306.17 593
Latitude 47.23 (2.28) 41.62 50.78 593
Agricultural Suitability 0.78 (0.19) 0.01 1.00 993
Caloric Suitability (pre-1500CE) 8710.09 (720.02) 4502.08 10306.17 593
Elevation 222.14 (255.34) 6.24 1973.45 593
Ruggedness 89.96 (106.05) 14.57 585.35 593
Precipitation (Avg.) 66.03 (11.98) 48.94 128.84 593
Precipitation Volatility 34.58 (7.54) 24.27 70.31 993
Temperature (Avg.) 10.86 (1.43) 3.55 14.45 593
Temperature Volatility 1.54 (0.11) 0.94 1.72 593
Access to Sea 0.44 (0.49) 0.00 1.00 593
Coast Length 3.44 (12.25) 0.00 82.23 593
Potential Pre-industrial Immobility 74.60 (5.84) 46.34 104.27 593
Population 20350.07 (107960.18) 1224.00 2.51e+06 593
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Table A.2: Summary Statistics on Base Sample Department Level Analysis

Mean Std Min Max N
Life Expectancy (1806-10) 38.55 (7.07) 22.10 5230 86
Life Expectancy (1811-15) 39.12 (6.19) 23.10 50.70 86
Life Expectancy (1821-25) 40.17 (7.49) 19.40 52.70 86
Life Expectancy (1831-35) 37.43 (6.45) 23.30 50.90 86
Life Expectancy (1841-45) 41.32 (6.09) 27.10 52.70 86
Life Expectancy (1851-55) 38.79 (6.11) 25.80 50.80 86
Life Expectancy (1861-65) 40.16 (8.05) 18.20 55.20 &9
Life Expectancy (1871-75) 38.08 (5.30) 25.70 48.80 86
Life Expectancy (1881-85) 42.85 (6.06) 26.10 51.50 86
Life Expectancy (1891-95) 44.80 (4.55) 31.00 51.90 86
Life Expectancy (1901-05) 48.13 (3.67) 38.90 54.50 86
Average Life Expectancy (1800-1850) 39.41 (6.44) 24.77 50.42 86
Average Life Expectancy (1850-1905) 42.36 (4.81) 29.06 51.15 89
Life Expectancy (1952-56) 68.13 (1.34) 64.70 70.70 88
Life Expectancy (1982) 74.83 (1.00) 71.90 76.50 88
Life Expectancy (2013) 81.66 (0.89) 78.95 83.25 &9
[lliterate Conscripts (share, 1874) 0.16 (0.10) 0.01 043 87
Literate Conscripts (share, Read Only, 1874) 0.02 (0.02) 0.00 0.07 87
Literate Conscripts (share, no HSG, 1874) 0.82 (0.11) 0.54 099 87
Literate Conscripts (share, HSG Only, 1874) 0.01 (0.01) 0.00 0.04 87
Literate Conscripts (share, 1874) 0.82 (0.11) 0.54 099 87
Children Enrolled in Primary Schools (share, 1876)  0.75 (0.13) 0.17 1.00 89
University 0.18 (0.39) 0.00 1.00 89
Population Density (1800) 0.92 (1.99) 0.19 17.74 89
Urbanization (1800) 0.24 (0.03) 0.18 0.36 89
Railroad Connection to Paris (1870) 0.98 (0.15) 0.00 1.00 89
Employment Share in Agriculture (1876) 0.62 (0.15) 0.02 0.89 87
Employment share in Industry (1876) 0.26 (0.12) 0.06 0.64 87
Employment share in Services (1876) 0.12 (0.06) 0.05 0.39 87
Railroad Connection to Paris (1850) 0.02 (0.15) 0.00 1.00 89
Non-French Speaking Adults (share, 1864) 0.24 (0.31) 0.04 095 88
Urbanization (1800) 0.24 (0.03) 0.18 0.36 89
Literate Conscripts (share, 1838) 0.54 (0.21) 0.07 097 86
Diabetes type 1 & type 2 (Prevalence) 2.69 (0.46) 1.56 3.89 89
Diabetes type 1 & type 2 (Incidence) 0.25 (0.04) 0.15 034 89
Diabetes (Mortality Rate, all) 21.72 (6.02) 10.19 40.67 88
Diabetes (Mortality Rate, female) 22.43 (6.38) 10.11 40.61 88
Diabetes (Mortality Rate, male) 20.98 (5.86) 10.28 40.70 88
Arterial ischemic events 0.91 (0.18) 0.22 1.00 89
Heart Disease 1.07 (0.10) 1.00 1.44 89
Severe arterial disease 1.51 (0.53) 1.00 344 89
Coronary artery disease 0.12 (0.02) 0.08 0.16 89
Alzheimer’s disease & other dementias 0.12 (0.21) 0.00 1.00 89
Arterial ischemic events 0.09 (0.01) 0.06 0.12 89
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Table A.2: Summary Statistics on Base Sample Department Level Analysis

(Cont.)

Mean Std Min Max N
Heart Disease 0.14 (0.02) 0.09 0.19 89
Active chronic liver disease & cirrhosis 0.03 (0.01) 0.02 0.05 89
Severe arterial disease 0.14 (0.05) 0.06 032 89
Coronary artery disease 1.37 (0.28) 1.00 2.00 &9
Alzheimer’s disease & other dementias 0.08 (0.01) 0.06 0.14 89
Parkinson’s disease 0.02 (0.01) 0.00 0.03 89
Ulcerative colitis & Crohn’s disease 0.01 (0.01) 0.00 0.02 89
Active tuberculosis, leprosy 0.00 (0.00) 0.00 0.02 84
Influenza (Mortality Rate, all) 0.94 (0.47) 0.29 3.33 88
Pneumonia (Mortality Rate, all) 19.52 (4.20) 12.42 33.36 88
Tuberculosis (Mortality Rate, all) 1.37 (0.38) 0.68 2.66 88
Infectious Diseases (Mortality Rate, all) 18.12 (3.05) 12.19 27.84 89
HIV (Mortality Rate, all) 0.95 (0.62) 0.11 3.70 89
Hepatitis (Mortality Rate, all) 1.15 (0.46) 0.33 2.89 88
Asthma (Mortality Rate, all) 2.06 (0.55) 1.03 412 88
Endocrinian Diseases (Mortality Rate, all) 37.30 (9.55) 20.60 76.71 88
Diabetes (Mortality Rate, all) 21.72 (6.02) 10.19 40.67 88
Circulatory Diseases (Mortality Rate, all) 286.27  (63.85)  148.73  494.39 88
Tumors (Mortality Rate, all) 278.97  (41.75) 188.54  407.54 89
Influenza (Mortality Rate, male) 0.75 (0.39) 0.26 222 88
Pneumonia (Mortality Rate, male) 18.84 (4.34) 10.68 3212 88
Tuberculosis (Mortality Rate, male) 1.48 (0.45) 0.90 345 88
Infectious Diseases (Mortality Rate, male) 18.67 (3.56) 11.98 28.93 &9
HIV (Mortality Rate, male) 1.52 (1.01) 0.22 6.00 89
Hepatitis (Mortality Rate, male) 1.32 (0.55) 0.39 3.15 88
Asthma (Mortality Rate, male) 1.54 (0.44) 0.91 3.19 88
Endocrinian Diseases (Mortality Rate, male) 32.94 (8.65) 17.87 69.20 88
Diabetes (Mortality Rate, male) 20.98 (5.86) 10.28 40.70 88
Circulatory Diseases (Mortality Rate, male) 276.54  (64.19) 14140 476.83 88
Tumors (Mortality Rate, male) 342.46  (54.70) 22228 508.12 89
Influenza (Mortality Rate, female) 1.12 (0.61) 0.33 4.46 88
Pneumonia (Mortality Rate, female) 20.19 (4.24) 13.18 34.56 88
Tuberculosis (Mortality Rate, female) 1.27 (0.40) 0.43 281 88
Infectious Diseases (Mortality Rate, female) 17.61 (2.87) 11.37 26.77 89
HIV (Mortality Rate, female) 0.42 (0.31) 0.00 1.64 89
Hepatitis (Mortality Rate, female) 1.00 (0.45) 0.00 2.63 88
Asthma (Mortality Rate, female) 2.54 (0.76) 1.11 582 88
Endocrinian Diseases (Mortality Rate, female) 41.44 (10.62) 23.22 83.84 88
Diabetes (Mortality Rate, female) 22.43 (6.38) 10.11 40.61 88
Circulatory Diseases (Mortality Rate, female) 295.51  (64.04) 155.76  511.08 88
Tumors (Mortality Rate, female) 21898  (30.45) 156.24  312.06 89
Suicides (Mortality Rate, all) 47.90 (9.67) 13.73 7297 88
Suicides (Mortality Rate, female) 41.86 (8.67) 7.96 66.47 88
Suicides (Mortality Rate, male) 54.28  (11.17) 19.62 79.85 88
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Table A.2: Summary Statistics on Base Sample Department Level Analysis

(Cont.)

Mean Std Min Max N
Accidents (Mortality Rate, all) 19.97 (4.80) 5.78 33.58 89
Accidents (Mortality Rate, female) 9.87 (2.35) 3.97 18.02 89
Accidents (Mortality Rate, male) 30.65 (7.71) 7.79 50.22 89
Falls (Mortality Rate, all) 10.28 (2.11) 5.35 16.72 88
Falls (Mortality Rate, female) 10.19 (2.02) 5.34 16.55 88
Falls (Mortality Rate, male) 10.38 (2.39) 5.16 16.89 88
Population with Postgraduate Degree (share, 2010)  0.23 (0.05) 0.15 044 89
Men with Postgraduate Degree (share, 2010) 0.21 (0.05) 0.13 043 89
Male Life Expectancy 1982 70.76 (1.32) 67.30 73.20 88
Women with Postgraduate Degree (share, 2010) 0.24 (0.05) 0.17 0.45 89
Female Life Expectancy 1982 78.91 (0.76) 76.40 80.20 88
Women with High School Degree (share, 2010) 0.17 (0.02) 0.14 024 89
Women without Degree (share, 2010) 0.20 (0.03) 0.13 0.27 89
GDP per capita (1860) 498.18  (144.20) 273.00 1105.00 &7
GDP per capita (1872) 655.24 (198.13) 235.60 1197.00 &85
GDP per capita (1901) 862.91 (270.96) 255.30 1816.40 &5
GDP per capita (2010) 24.65  (556)  18.36 6322 89
GDP per capita (2000-2010) 23.11 (4.64) 17.66 55.25 &9
Years Since Neolithic Revolution 6859.48 (348.35) 6060.85 7667.63 89
Years Since Neolithic Revolution (IV) 6733.32 (613.77) 5626.26 7609.07 89
Latitude 46.48 (2.14) 42.15 50.49 &9
Agricultural Suitability 0.74 (0.16) 0.28 098 89
Caloric Suitability (pre-1500CE) 8629.33 (600.30) 7155.60 9695.06 89
Elevation 360.73  (347.11)  35.28  1672.49 89
Ruggedness 114.90 (126.00)  14.57 585.35 89
Precipitation (Avg.) 69.64  (13.03)  50.52  116.78 89
Precipitation Volatility 36.82 (8.29) 24.97 62.74 89
Temperature (Avg.) 10.66 (1.52) 5.25 13.97 89
Temperature Volatility 1.52 (0.11) 1.17 1.73 89
Access to Sea 0.39 (0.44) 0.00 1.00 89
Coast Length 34.18 (83.09) 0.00 384.14 89
Potential Pre-industrial Immobility 1412.51 (333.93) 144.57 2517.36 89
Population Density (1700) 0.73 (1.54) 0.15 13.58 89
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B Additional Results

B.1 Changes in the Contribution of Mortality from Infectious Disease to Life
Expectancy

Panel A in Figure B.1 depicts the evolution of the distribution of deaths from all diseases by age
and gender in France during the last 150 years.2?5 These figures clearly show the large decrease in
mortality at young ages associated with the second epidemiological transition. Importantly, the
changes in mortality during the post-epidemiological transition era have been accompanied by a
compositional change in the causes of mortality, especially from infectious and parasitic diseases
to autoimmune related diseases, as documented in Panels B-C. Moreover, Figure B.2 shows that
mortality from autoimmune related diseases has increased relative to infectious diseases for all age
groups for both genders as time passed.?6

(c) Females (1950-1999) (d) Males (1950-1999)
Panel A: Distribution of Deaths from All Diseases by Age and Gender in France (1856, 1950-1999)

(a)Females (1856) (b) Males(1856)

tre = 1950 o0 = 1950 025- /= 1950
0% — 1980 0% — 1060 — 1960
— 1970 — 1970 — 1970
— 1980 — 1980 sag. = 1980
020 1990 — 1990 0% — 1990

o000- om- o000-
“““““““ whe sl ook o o 'oolse ! Tl ot e s ol ol ' oobe ' roe e tsolss ' Uk U0t tas ool aole 'sose 'aoes ' o7 ook oobs | Tt mbe st el Csose ok o7 ek | sl

(e) Infectious - Females (f) Infectious - Males (g) Autoimmune - Females  (h) Autoimmune - Males

Panel B: Distribution of Deaths from Infectious and Autoimmune Related Diseases by Age and Gender (1950-1999)

— 1950 o0
— 1960
— 1970 700.
— 1080
— 1990 .

(i) Infectious - Females (j) Infectious - Males (k) Autoimmune - Females (1) Autoimmune - Males

Panel C: Death Rates from Infectious and Autoimmune Diseases by Age and Gender in France (1950-1999)

Figure B.1: Evolution of Deaths and Death Rates in France

25GQee Figures in Appendix E for the evolution of all major disease categories.
26The observable reversal in this tendency for the post-1980 period for individuals in the ages 20-44 seems to be
mainly driven by the emergence of HIV.
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(b) Males

Figure B.2: Evolution of Mortality Ratio of Infectious vs. Autoimmune Diseases by Age and Gender in
France (1950-1999)
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B.2 Département-Level Results

Table B.1: Neolithic Revolution and Life Expectancy (1871-1875, Pinhasi Subsample)

Log Life Expectancy (1871-1875)

OLS v
(1) (2) 3) (4) (5) (6)
Years Since Neolithic Revolution 0.20 0.21%* 0.22* 0.27** 0.61** 0.54**
(0.15) (0.11)  (0.12) (0.12) (0.31) (0.25)
Geographical Controls Abs. Lat. All All Abs. Lat. All All
Population Density (1700) No No Yes No No Yes
First-stage F-statistic 183.55 8.14 15.23
Adjusted-R? 0.12 0.55 0.57 0.57 0.41 0.51
Observations 42 42 42 42 42 42

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regres-
sions. Heteroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical
significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table B.2: Neolithic Revolution, Human Capital and Life Expectancy (1901-1905)

Log Life Expectancy (1901-1905)

(1) (2) (3) (4) () (6) (7)

Years Since Neolithic Revolution 0.32%%% (0. 209%%% (0.32%%* (.32%%* ().32%** (.31*** (.30%***

(0.10)  (0.10) (0.10) (0.10) (0.10) (0.10)  (0.10)
literate Conscripts (share, 1874) -0.08

(0.09)
Literate Conscripts (share, Read Only, 1874) -0.19%*

(0.08)
Literate Conscripts (share, no HSG, 1874) 0.10
(0.09)
Literate Conscripts (share, HSG Only, 1874) 0.08
(0.09)
Literate Conscripts (share, 1874) 0.11
(0.09)
Children Enrolled in Primary Schools (share, 1876) 0.10
(0.10)
University -0.04
(0.06)

Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes
Adjusted-R2 0.58 0.60 0.58 0.58 0.58 0.58 0.58
Observations 86 86 86 86 86 86 86

Notes: Standardized coefficients from Ordinary Least Squares (OLS) regression. Heteroskedasticity robust standard error
estimates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at
the 10% level, all for two-sided hypothesis tests.
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Table B.3: Neolithic Revolution, Development and Life Expectancy (1901-1905)

Log Life Expectancy (1901-1905)

Development Composition
(1) (2) 3) (4) () (6) (7
Years Since Neolithic Revolution 0.29%** (0.30%** (.30%** (0.32%** (.33%** (.33*** (.27***
(0.10)  (0.10) (0.10) (0.10) (0.10) (0.10)  (0.10)
Population Density (1800) -0.11%
(0.06)
Urbanization (1800) -0.17%*
(0.08)
GDP per capita (1872) 0.07
(0.09)
Railroad Connection to Paris (1870) 0.05
(0.04)
Employment Share in Agriculture (1876) 0.27***
(0.09)
Employment share in Industry (1876) -0.18*
(0.09)
Employment share in Services (1876) -0.317%%*
(0.09)
Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes
Adjusted-R? 0.59 0.60 0.58 0.58 0.61 0.59 0.63
Observations 85 85 85 85 85 85 85

Notes: Standardized coefficients from Ordinary Least Squares (OLS) regression. Heteroskedasticity robust
standard error estimates are reported in parentheses; *** denotes statistical significance at the 1% level, **
at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table B.4: Neolithic Revolution and Life Expectancy (1901-1906)

Log Life Expectancy (1901-1906)

OLS Reduced Form v
1 (2) 3) (4) (5) (6) (7 (8) (9)
Years Since Neolithic Revolution — 0.42%%* (.30%*%* (0.29%** (0.31** 0.26*%* 0.27** 0.59** 0.32*%* 0.33**
(0.11)  (0.10) (0.10) (0.13) (0.12) (0.12) (0.24) (0.14) (0.13)
Latitude 0.27*%* 0.10 0.17 0.21* -0.18 -0.07 0.38** 0.11 0.20
(0.11)  (0.36) (0.36) (0.11) (0.39) (0.38) (0.17) (0.33) (0.32)
Agricultural Suitability 0.08 0.06 -0.01 -0.04 0.09 0.06
(0.13)  (0.13) (0.15)  (0.15) (0.12)  (0.12)
Caloric Suitability (pre-1500CE) -0.24** -0.23* -0.28%* _0.27** -0.24** -0.23%*
(0.12)  (0.12) (0.12)  (0.12) (0.11)  (0.11)
Elevation 0.51 0.58 0.04 0.12 0.51 0.58
(0.54)  (0.53) (0.61)  (0.61) (0.50)  (0.49)
Ruggedness -0.46*  -0.41%* -0.51%* -0.44* -0.46*%* -0.41%*
(0.23)  (0.24) (0.23)  (0.24) (0.21)  (0.22)
Precipitation (Avg.) -0.41  -0.36 -0.74%%  -0.69** -0.41  -0.37
(0.29)  (0.28) (0.35)  (0.34) (0.26)  (0.26)
Precipitation Volatility -0.04 -0.10 0.20 0.14 -0.03 -0.09
(0.35)  (0.34) (0.42)  (0.40) (0.32)  (0.31)
Temperature (Avg.) 0.18 0.31 -0.32 -0.16 0.18 0.30
(0.46)  (0.46) (0.55)  (0.54) (0.42)  (0.41)
Temperature Volatility 0.15 0.17 0.07 0.09 0.15 0.17
(0.22)  (0.23) (0.23)  (0.23) (0.20)  (0.21)
Access to Sea -0.17 -0.17 -0.20 -0.20 -0.17 -0.17
(0.14)  (0.14) (0.15)  (0.15) (0.13)  (0.13)
Coast Length -0.35%*% -0.35%* -0.34%*%  -0.34** -0.35%*% -0.35%**
(0.17)  (0.17) (0.16)  (0.16) (0.16)  (0.16)
Potential Pre-industrial Immobility 0.35%** (.31%** 0.34*** (.29%** 0.35%** (.31%**
(0.08)  (0.09) (0.09)  (0.09) (0.07)  (0.08)
Population Density (1700) -0.10 -0.13* -0.10
(0.07) (0.07) (0.06)
First-stage F-statistic 58.72  55.77  55.12
Adjusted-R? 0.09 0.58 0.58 0.03 0.55 0.56 0.07  0.58 0.58
Observations 86 86 86 86 86 86 86 86 86

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions. Het-
eroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at the 1%
level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table B.5: Neolithic Revolution, Development and Life Expectancy (1901-1905)

Log Life Expectancy (1901-1905)

Development Composition
(1) ) C)NCY (5) (6) (7)
Years Since Neolithic Revolution 0.35%% (0.34%** (.34** 0.36** 0.46%** (0.43%F*F (.39%**
(0.14) (0.13) (0.14) (0.14) (0.13) (0.13) (0.13)
Population Density (1800) -0.10%*
(0.05)
Urbanization (1800) -0.17%*
(0.08)
GDP per capita (1872) 0.07
(0.09)
Railroad Connection to Paris (1870) 0.06
(0.04)
Employment Share in Agriculture (1876) 0.29%**
(0.08)
Employment share in Industry (1876) -0.20%*
(0.08)
Employment share in Services (1876) -0.30%**
(0.09)
Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes
First-stage F-statistic 54.75 54.76  56.02 57.80 45.10 44.99 60.81
Adjusted-R? 0.58  0.60 0.58 0.58 0.60 0.59 0.62
Observations 85 85 85 85 85 85 85

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust
standard error estimates are reported in parentheses; *** denotes statistical significance at the 1% level, **
at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table B.6: Neolithic Revolution, Human Capital and Life Expectancy (1901-1905)

Log Life Expectancy (1901-1905)

o @ B @ 6 (© (7)

Years Since Neolithic Revolution 0.31%* 0.29** 0.31** 0.31** 0.30** 0.29*%* 0.33**

(0.13) (0.14) (0.13) (0.13) (0.13) (0.12) (0.13)
Nliterate Conscripts (share, 1874) -0.07

(0.08)
Literate Conscripts (share, Read Only, 1874) -0.19%*

(0.07)
Literate Conscripts (share, no HSG, 1874) 0.10
(0.09)
Literate Conscripts (share, HSG Only, 1874) 0.07
(0.09)
Literate Conscripts (share, 1874) 0.10
(0.09)
Children Enrolled in Primary Schools (share, 1876) 0.10
(0.09)
University -0.04
(0.06)

Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes
First-stage F-statistic 69.14 55.10 69.29 63.09 70.56 67.91 51.61
Adjusted-R? 0.58  0.60 0.58 0.58 0.58 0.58 0.58
Observations 86 86 86 86 86 86 86

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error
estimates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at
the 10% level, all for two-sided hypothesis tests.
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Table B.9: Neolithic Revolution and Département-Level Mortality (1900)

Mortality Rate across Départements (1900)

All Diseases  Infectious Infectious Suicides Violent
(Air) (Water) Deaths
(1) (2) (3) (4) (5)
Years Since Neolithic Revolution -0.71%** -0.46%** 0.24 -0.29 -0.27
(0.19) (0.16) (0.24) (0.22) (0.22)
Main Geographical Controls Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes
Distance to Fresnes Yes Yes Yes Yes Yes
First-stage F-statistic 33.90 33.90 33.90 33.90 33.90
Adjusted—R2 0.05 0.22 0.12 0.06 0.24
Observations 86 86 86 86 86

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust
standard error estimates are reported in parentheses; *** denotes statistical significance at the 1% level, **
at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

Table B.10: Neolithic Revolution and Risk of Tuberculosis (2000-2013)

Tuberculosis

Morbidity Death Rates per 100,000

Prevalence Incidence Total Female Male

M @ 6 @ 6 6 (7) ® (9 (0

Years Since Neolithic Revolution -0.22 -0.22 0.06 0.10 -0.33** -0.46*** -0.50*** -0.62*** -0.11  -0.23
(0.14) (0.15) (0.17) (0.17) (0.13) (0.13) (0.13) (0.14) (0.15) (0.14)

GDP per capita -0.02 0.17* -0.49%** -0.44%** -0.45%**
(0.15) (0.09) (0.11) (0.12) (0.11)
Main Geographical Controls Yes Yes Yes Yes  Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes Yes Yes  Yes Yes
First-stage F-statistic 55.24 50.20 53.34 48.30 54.54 49.97 54.54  49.97 54.54 49.97
Adjusted-R? 0.59 0.58 0.47 0.47 0.21 0.27 0.10 0.11 0.24 0.30
Observations 87 87 83 83 88 88 88 88 88 88

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error
estimates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at
the 10% level, all for two-sided hypothesis tests.
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Table B.11: Placebo — Neolithic Revolution and Suicides (2000-2013)

Suicide Death Rates per 100,000

OLS v
All Female  Male All Female Male
(1) (2) ©) (4) (4) (6)
Years Since Neolithic Revolution 0.07 0.12 0.03 -0.07 -0.04 -0.09
(0.10)  (0.12)  (0.09) (0.15)  (0.16) (0.14)
Main Geographical Controls Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes
GDP per capita (2000-2010) Yes Yes Yes Yes Yes Yes
First-stage F-statistic 49.97 49.97 49.97
Adjusted-R? 0.59 0.51 0.62 0.58 0.49 0.61
Observations 88 88 88 88 88 88

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions.
Heteroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance
at the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

Table B.12: Placebo — Neolithic Revolution and Non-Immune Mediated Deaths (2000-2013)

Non-Immune Mediated (Death Rates per 100,000)

Alcohol Abuse Accidents Falls
All  Female Male All Female Male All Female Male
o @ G @ 6 6 @O O 9)
Years Since Neolithic Revolution -0.06 0.19 -0.12 -0.08 -0.04 -0.10 -0.24 -0.26 -0.20
(0.12) (0.14) (0.12) (0.15) (0.16) (0.14) (0.17) (0.19) (0.15)
Main Geographical Controls Yes Yes Yes  Yes Yes Yes  Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes Yes  Yes Yes
GDP per capita (2000-2010) Yes Yes Yes  Yes Yes Yes  Yes Yes Yes
First-stage F-statistic 50.19 50.19 50.19 50.19 50.19 50.19 49.97 49.97 49.97
Adjusted-R? 0.53 046 052 0.58 048 0.61 0.47 0.32 0.53
Observations 89 89 89 89 89 89 88 88 88

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error
estimates are reported in parentheses; *** denotes statistical significance at the 1% level, ** at the 5% level, and * at
the 10% level, all for two-sided hypothesis tests.
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B.3 Town-Level Results

Table B.13: Neolithic Revolution and Town-Level Mortality from All, Infectious, and Waterborne Diseases

(1900)
Panel A: All Mortality Rate across Towns (1900)
All Diseases
OLS Reduced Form v

(1) (2) (3) (4) (5) (6)

Years Since Neolithic Revolution -0.20** -0.20%** -0.18%** _(0.28%** _(0.30*** -0.41***
(0.08) (0.07)  (0.06) (0.07) (0.10) (0.12)

Main Geographical Controls No Yes No Yes No Yes
Population No Yes No Yes No Yes
Distance Fresnes No Yes No Yes No Yes
First-stage F-statistic 65.57 35.70
Adjusted-R? 0.04 0.06 0.03 0.06 0.03 0.02
Observations 593 593 593 593 593 593
Panel B: Airborne Mortality Rate across Towns (1900)

Infectious Diseases (Airborne)

OLS Reduced Form v

(1) (2) (3) (4) (5) (6)

Years Since Neolithic Revolution -0.20* -0.15%* -0.14** -0.21%** _0.23*%* _0.31%**
(0.11)  (0.07)  (0.06) (0.07)  (0.09)  (0.10)

Main Geographical Controls No Yes No Yes No Yes
Population No Yes No Yes No Yes
Distance Fresnes No Yes No Yes No Yes
First-stage F-statistic 65.57 35.70
Adjusted-R? 0.04 0.11 0.02 0.11 0.04 0.09
Observations 593 593 593 593 593 593
Panel C: Waterborne - Placebo Mortality Rate across Towns (1900)

Infectious Diseases (Waterborne)

OLS Reduced Form v

(1) (2) (3) (4) (5) (6)

Years Since Neolithic Revolution -0.05 0.09 -0.09 0.10 -0.14 0.15
(0.08)  (0.06) (0.13) (0.11) (0.22) (0.15)

Main Geographical Controls No Yes No Yes No Yes
Population No Yes No Yes No Yes
Distance Fresnes No Yes No Yes No Yes
First-stage F-statistic 65.57 35.70
Adjusted-R? 0.00 0.16 0.01 0.15 -0.01 0.15
Observations 593 593 593 593 593 593

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Vari-
ables (IV) regressions. Heteroskedasticity robust standard error estimates clustered at the
département level are reported in parentheses; *** denotes statistical significance at the 1%
level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

45



Table B.14: Neolithic Revolution and Town-Level Mortality (1900)

Mortality Rate across Towns (1900)

Placebo
All Diseases  Infectious (Air)  Infectious Suicides Violent
(Water) Deaths
1 (2) ®3) @4 6 ©’ O 6 @ (10
Years Since Neolithic Revolution -0.40%** -0.69%** -0.34%** -0.59*** 0.14 0.07 0.10 0.12 -0.07 0.04
(0.12)  (0.23) (0.10) (0.18) (0.16) (0.30) (0.12) (0.19) (0.09) (0.17)
Main Geographical Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Population Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Distance to Fresnes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
département Level Development Controls  No Yes No Yes No Yes No Yes No Yes
First-stage F-statistic 33.44 13.05 33.44 13.05 33.44 13.05 33.44 13.05 33.44 13.05
Observations 588 588 588 588 588 588 588 588 588 588

Notes: Standardized coefficients from Instrumental Variables (IV) regression. Heteroskedasticity robust standard error esti-
mates clustered at the département level are reported in parentheses; *** denotes statistical significance at the 1% level, **
at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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B.4 Individual-Level Results

Table B.15: Neolithic Revolution and General Health Status

General Health Status

All Non-Migrants French Non-Migrants

(1) (2) 3) (4) (5) (6)

Years Since Neolithic Revolution 0.06*** (0.05*** 0.05%** 0.04*** 0.06*** (.05***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Geographical Controls Yes Yes Yes Yes Yes Yes
Individual Controls No Yes No Yes No Yes
First-stage F-statistic 160.86 161.27 148.09 148.40 150.07 150.45
Adjusted-R? 0.01 0.16 0.01 0.16 0.01 0.16
Observations 8926 8926 5049 5049 4381 4381

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the Départment of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

Table B.16: Neolithic Revolution and General Health Status (Good or Very Good)

General Health Status (Good or Very Good)

All Non-Migrants French Non-Migrants
(1) (2) ®3) (4) (5) (6)

Years Since Neolithic Revolution 0.06*** 0.06*%** 0.06*** 0.06*** 0.07*** 0.06***
(0.02) (0.01) (0.02) (0.02) (0.02) (0.02)

Geographical Controls Yes Yes Yes Yes Yes Yes
Individual Controls No Yes No Yes No Yes
First-stage F-statistic 160.86 161.27 148.09 148.40 150.07 150.45
Adjusted-R? 0.01 0.14 0.00 0.14 0.01 0.14
Observations 8926 8926 5049 5049 4381 4381

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the Départment of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table B.17: Neolithic Revolution and Chronic Health Condition

Individual Suffers Long-Standing Illness or Chronic Condition

All Non-Migrants French Non-Migrants

(1) @ 6 @ 6 (6)

Years Since Neolithic Revolution 0.04*** 0.04*** 0.04** 0.03* 0.05*** 0.04*
(0.02) (0.01) (0.02) (0.02) (0.02) (0.02)

Geographical Controls Yes Yes Yes Yes Yes Yes
Individual Controls No Yes No Yes No Yes
First-stage F-statistic 160.86 161.27 148.09 148.40 150.07 150.45
Adjusted-R? 0.00 0.10 0.00 0.11 0.00 0.10
Observations 8926 8926 5049 5049 4381 4381

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the Départment of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

Table B.18: Neolithic Revolution and Health Related Disability

Individual Has Health Related Limitation or Disability

All Non-Migrants French Non-Migrants
o @ 6 @ (5) (6)

Years Since Neolithic Revolution 0.03* 0.03* 0.05*%* 0.04** 0.05*** (.05**
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Geographical Controls Yes Yes Yes Yes Yes Yes
Individual Controls No Yes No Yes No Yes
First-stage F-statistic 160.86 161.27 148.09 148.40 150.07 150.45
Adjusted-R? 0.01 0.10 0.01 0.10 0.01 0.10
Observations 8926 8926 5049 5049 4381 4381

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the Départment of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table B.19: Neolithic Revolution and General Health Status

General Health Status

All Non-Migrants French Non-Migrants

(1) @ 6 @ 6 (6)

Years Since Neolithic Revolution 0.06%** 0.05*%** 0.04** 0.03* 0.06*** 0.04**
(0.02)  (0.02) (0.02) (0.02) (0.02) (0.02)

Geographical Controls Yes Yes Yes Yes Yes Yes
Individual Controls No Yes No Yes No Yes
First-stage F-statistic 164.40 165.38 146.85 147.70 150.10 151.81
Adjusted-R? 0.01 0.16 0.01 0.17 0.01 0.17
Observations 8926 8926 5049 5049 4381 4381

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the Départment of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

Table B.20: Neolithic Revolution and General Health Status (Good or Very Good)

General Health Status (Good or Very Good)

All Non-Migrants French Non-Migrants
1) (2) ®3) (4) (5) (6)

Years Since Neolithic Revolution 0.06*** 0.06*%** 0.06*** 0.05*** 0.07*** 0.06***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Geographical Controls Yes Yes Yes Yes Yes Yes
Individual Controls No Yes No Yes No Yes
First-stage F-statistic 164.40 165.38 146.85 147.70 150.10 151.81
Adjusted-R? 0.01 0.14 0.01 0.15 0.01 0.15
Observations 8926 8926 5049 5049 4381 4381

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the Départment of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table B.21: Neolithic Revolution and Chronic Health Condition

Individual Suffers Long-Standing Illness or Chronic Condition

Non-Migrants

French Non-Migrants

(6)

Years Since Neolithic Revolution 0.04** 0.03*** 0.03

Geographical Controls

Individual Controls

0.02
(0.02)
Yes
Yes

First-stage F-statistic
Adjusted-R?

Observations

164.40 165.38

(2) (3)
(0.01) (0.02)
Yes Yes
Yes No

146.85
0.10 0.00
8926 5049

151.81
0.11
4381

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the Départment of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.

Table B.22: Neolithic Revolution and Health Related Disability

Individual Has Health Related Limitation or Disability

Non-Migrants

French Non-Migrants

Years Since Neolithic Revolution 0.04** 0.04** 0.05%** 0.05** 0.06*** 0.05**

Geographical Controls

Individual Controls

First-stage F-statistic
Adjusted-R?

Observations

@  ® (6)
(0.02) (0.02) (0.02)
Yes Yes Yes
Yes No Yes
164.40 165.38 146.85 147.70 150.10 151.81
0.10  0.01 0.10
8926 5049 4381

Notes: Standardized coefficients from Instrumental Variables (IV) regressions. Heteroskedasticity robust standard error
estimates clustered at the Départment of residence are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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C Robustness

C.1 Robustness to Migration

Table C.1: Neolithic Revolution and Life Expectancy
Robustness: Share of Native Population

Log Life Expectancy

1871 1901 1952 2013
(1) @ 6 @ 6 © (7) (®)

Years Since Neolithic Revolution 0.60*** (0.59*** (0.27*%* (0.32** -0.03 -0.04 -0.91%*%* _(0.94***
(020) (0.17) (0.13) (0.13) (0.14) (0.13) (0.19)  (0.19)

Share born in dept. (1872) -0.09 0.32%* -0.08 -0.28%**
(0.20) (0.12) (0.13) (0.11)

Share born in dept. (1901) -0.21 0.19* -0.10 -0.34%**

(0.14) (0.11) (0.10) (0.12)
Main Geographical Controls Yes Yes Yes Yes Yes  Yes  Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes  Yes  Yes Yes
First-stage F-statistic 57.43 5831 57.43 58.31 57.88 59.03 57.43 58.31
Adjusted-R? 0.22 0.24 0.62 060 0.56 0.56 0.40 0.41
Observations 86 86 86 86 85 85 86 86

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions. Het-
eroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at the 1%
level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table C.2: Neolithic Revolution and Life Expectancy
Robustness: Share of Native Population

Log Life Expectancy

1968 1975 1982 1990 1999 2013
(1) (2) 3) (4) (5) (6)

Years Since Neolithic Revolution -0.50*** -0.71%*%* _Q.77%%* _0.94%** _(0.98%** _(.87***
(0.13)  (0.12)  (0.11)  (0.14)  (0.15)  (0.17)

Share born in dept. (1968) -0.09
(0.08)
Share born in dept. (1975) -0.10
(0.07)
Share born in dept. (1982) -0.16*
(0.10)
Share born in dept. (1990) -0.05
(0.11)
Share born in dept. (1999) -0.03
(0.11)
Share born in dept. (2013) -0.12
(0.10)
Main Geographical Controls Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes
First-stage F-statistic 49.62 48.74 46.54 45.77 44.49 42.72
Adjusted-R? 0.49 0.55 0.58 0.46 0.31 0.40
Observations 88 88 88 89 89 89

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions. Het-
eroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at the 1%
level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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C.2 Robustness to Lagged Life Expectancy

Table C.3: Neolithic Revolution and Life Expectancy

Log Life Expectancy

1952 1982 1995 2013
n @ (3) (4) (5) (6) (7 (8)
Years Since Neolithic Revolution 0.02 -0.15 -0.76%** _0.88*** _0.93*** _1.01*%** -0.95%** _0.93***
(0.13) (0.14) (0.11) (0.12) (0.14) (0.16) (0.18) (0.19)
Log Life Expectancy (1871-75)  -0.11 -0.06 -0.04 -0.03
(0.09) (0.09) (0.07) (0.09)
Log Life Expectancy (1901-05) 0.31%* 0.26** 0.15 -0.10
(0.12) (0.13) (0.13) (0.15)
Main Geographical Controls Yes  Yes Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes  Yes Yes Yes Yes Yes Yes Yes
First-stage F-statistic 49.57 47.13 49.57 47.13 49.92 47.95 49.92 47.95
Adjusted-R? 0.57 0.59 0.56 0.52 0.51 0.47 0.35 0.37
Observations 85 85 85 85 86 86 86 86

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions. Het-
eroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at the 1%

level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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C.3 Robustness to Population Age and Gender Structure

Table C.4: Neolithic Revolution and Life Expectancy
Robustness: Share of Old People

Log Life Expectancy

1968 1975 1982 1990 1999 2013
(1) (2) (3) (4) () (6)

Years Since Neolithic Revolution — -0.60*** -0.79*** _0.83*** _0.96*** -0.98*** _(0.93***
(0.13)  (0.11)  (0.12)  (0.14)  (0.13)  (0.15)
Share of population over 60 (1968) 0.33%**

(0.10)
Share of population over 60 (1975) 0.19%*
(0.10)
Share of population over 60 (1982) 0.11
(0.11)
Share of population over 60 (1990) -0.00
(0.12)
Share of population over 60 (1999) -0.11
(0.13)
Share of population over 60 (2010) -0.35%%*
(0.10)
Main Geographical Controls Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes
First-stage F-statistic 45.00 44.98 45.95 47.45 50.76 53.16
Adjusted-R? 0.50 0.52 0.54 0.44 0.31 0.43
Observations 88 88 88 89 89 89

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions. Het-
eroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at the 1%
level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table C.5: Neolithic Revolution and Life Expectancy
Robustness to Population Structure

Log Life Expectancy

1982 1999 2013
(1) (2) 3) (4) (5) (6)

Years Since Neolithic Revolution -0.79*** _0.82%** _(0.98%** _(.98*** _(.91*** _0.91***
(0.11)  (0.11)  (0.15)  (0.14)  (0.17)  (0.16)

Sex Ratio -0.08 -0.03 -0.02

(0.08) (0.09) (0.09)
Age Dependency -0.03 0.03 0.03

(0.02) (0.02) (0.02)

Main Geographical Controls Yes Yes Yes Yes Yes Yes
Population Density (1700) Yes Yes Yes Yes Yes Yes
First-stage F-statistic 48.39 50.53 44.50 50.62 44.64 50.61
Adjusted-R? 0.56 0.54 0.31 0.30 0.37 0.37
Observations 88 88 89 89 89 89

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions. Het-
eroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at the 1%
level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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C.4 Robustness to Clustering of Standard Errors and Spatial-Auto-correlation

Table C.6: Neolithic Revolution and Life Expectancy (1871-1875)

Log Life Expectancy (1871-1875)

OLS Reduced Form

o @ 6 @ () (6)

Years Since Neolithic Revolution 0.54*%%* 0.43** (0.40** 0.42%*%*% 0.46*** (0.47***
(0.19)  (0.17) (0.16) (0.13) (0.15) (0.15)
(0.11]  [0.08] [0.07] [0.16] [0.14] [0.14]
{013} {0.11} {0.11} {0.13} {0.14} {0.14}

Latitude Yes Yes Yes Yes Yes Yes
Other Geographic Controls No Yes Yes No Yes Yes
Population Density 1700 No No Yes No No Yes
Adjusted-R? 0.07 0.31 031 0.12 0.35 0.36
Observations 86.00 86.00 86.00 86.00 86.00 86.00

Notes: Standardized coefficients from Ordinary Least Squares (OLS). Heteroskedasticity robust stan-
dard error estimates in parenthesis, spatial auto-correlation corrected standard error estimates follow-
ing Conley (1999) in squared brackets and Cliff-Ord ML in curly brackets.; *** denotes statistical
significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis
tests.

Table C.7: Neolithic Revolution and Life Expectancy (2013)

Log Life Expectancy (2013)

OLS Reduced Form
(1) (2) (3) (4) (5) (6)

Years Since Neolithic Revolution -0.76*** -0.88%** _(.86%** -0.36%*** -0.73*** _0.73***
(0.20)  (0.20) (0.21)  (0.10) (0.12)  (0.12)
(013 [0.11]  [0.11]  [0.11]  [0.10]  [0.10]
{010} {0.09} {009} {011} {012} {0.11}

Latitude Yes Yes Yes Yes Yes Yes
Other Geographic Controls No Yes Yes No Yes Yes
Population Density 1700 No No Yes No No Yes
Adjusted-R? 0.38 0.50 0.50 0.35 0.54 0.54
Observations 89.00 89.00 89.00 89.00 89.00 89.00

Notes: Standardized coefficients from Ordinary Least Squares (OLS). Heteroskedasticity robust stan-
dard error estimates in parenthesis, spatial auto-correlation corrected standard error estimates follow-
ing Conley (1999) in squared brackets and Cliff-Ord ML in curly brackets.; *** denotes statistical
significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis
tests.
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Table C.8: Neolithic Revolution and Life Expectancy (1871-1875)

Log Life Expectancy (1871-1875)

OLS Reduced Form I\Y
2 6 (4) (5) (6) (7) (8) ()
Years Since Neolithic Revolution 0.24%% 0.23%* (0.42%*  0.46***  0.47¥FF (0.79%*  0.5T*** (.58***
(0.09) (0.09) (0.18) (0.14) (0.14) (0.34) (0.19) (0.18)
Latitude 0.09 0.18  0.46*** -0.20 -0.07  0.68%FF (.32 0.40
(0.36) (0.35) (0.12) (0.33) (0.30) (0.23) (0.29) (0.30)
Agricultural Suitability 0.18 0.14 0.02 -0.02 0.19 0.16
(0.13) (0.12) (0.15) (0.14) (0.12) (0.12)
Caloric Suitability (pre-1500CE) 0.02 0.02 -0.05 -0.05 0.02 0.02
(0.15) (0.15) (0.14) (0.14) (0.13)  (0.13)
Elevation -0.13  -0.04 -0.99 -0.90 -0.15  -0.08
(0.63) (0.62) (0.68) (0.67) (0.63) (0.64)
Ruggedness 0.09 0.16 -0.01 0.08 0.08 0.13
(0.28) (0.29) (0.24) (0.25) (0.22) (0.23)
Precipitation (Avg.) -0.51 -0.46 S112%FF .07 -0.54  -0.50
(0.32) (0.33) (0.39) (0.40) (0.35)  (0.36)
Precipitation Volatility 0.13  0.05 0.62 0.54 0.20 0.15
(0.40) (0.41) (0.45) (0.45) (0.40) (0.43)
Temperature (Avg.) -0.09  0.09 -0.96%  -0.77 -0.08  0.06
(0.38) (0.36) (0.50) (0.48) (0.39) (0.43)
Temperature Volatility 0.10 0.13 -0.07 -0.04 0.09 0.11
(0.17) (0.17) (0.15) (0.15) (0.15)  (0.15)
Access to Sea -0.12  -0.12 -0.14 -0.13 -0.08 -0.08
(0.13) (0.13) (0.14) (0.14) (0.14) (0.14)
Coast Length -0.16* -0.16* -0.16*  -0.16%* -0.17*  -0.17*
(0.08) (0.08) (0.08) (0.08) (0.09) (0.09)
Potential Pre-industrial Immobility 0.10 0.05 0.07 0.00 0.09 0.05
(0.12) (0.13) (0.13) (0.13) (0.11)  (0.13)
Population Density (1700) -0.13 -0.17 -0.10
(0.13) (0.13) (0.12)
First-stage F-statistic 49.27  51.20 51.21
Adjusted-R? 0.31 031 0.12 0.35 0.36 -0.08 0.24 0.23
Observations 86 86 86 86 86 86 86 86

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions.

Heteroskedasticity robust standard error estimates clustered at the region level are reported in parentheses;

Hokok

denotes statistical significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis

tests.
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Table C.9: Neolithic Revolution and Life Expectancy (2013)

Log Life Expectancy (2013)

OLS Reduced Form v
(2) 3) (4) (5) (6) (7 (8) (9)
Years Since Neolithic Revolution -0.50%F* _0.49%** _0.36*** _0.73%FF _(.73%FF* _0.68%** _0.92%** _(.92%**
(0.12)  (0.12) (0.12) (0.10) (0.10)  (0.24)  (0.16)  (0.16)
Latitude -0.74%  -0.79%*  -0.75%** _0.24 -0.34 -0.95%** _1.00** -1.03%**
(0.37)  (0.36) (0.16)  (0.39) (0.35)  (0.20)  (0.39)  (0.40)
Agricultural Suitability -0.30**  -0.28* -0.06 -0.03 -0.32*%*  _0.31**
(0.14)  (0.14) (0.13)  (0.13) (0.14)  (0.14)
Caloric Suitability (pre-1500CE) -0.13 -0.14 -0.04 -0.05 -0.15 -0.15
(0.14)  (0.14) (0.12)  (0.11) (0.16)  (0.16)
Elevation -1.01 -1.06 0.26 0.18 -0.92 -0.94
(0.86)  (0.84) (0.78)  (0.74) (0.92)  (0.92)
Ruggedness 0.69%* 0.65* 0.87***  (.80%** 0.69* 0.67*
(0.34)  (0.34) 0.24)  (0.22) (0.37)  (0.37)
Precipitation (Avg.) -0.54 -0.57 0.39 0.34 -0.52 -0.53
(0.45)  (0.44) (0.38)  (0.37) (0.49)  (0.49)
Precipitation Volatility 0.63 0.68* -0.12 -0.05 0.53 0.55
(0.40)  (0.39) (0.38)  (0.36) (0.48)  (0.48)
Temperature (Avg.) -0.08 -0.19 1.24% 1.08* -0.06 -0.10
(0.64)  (0.62) (0.69)  (0.62) (0.60)  (0.61)
Temperature Volatility 0.03 0.02 0.37*%*  0.35%** 0.08 0.08
(0.13)  (0.13) (0.15)  (0.15) (0.13)  (0.13)
Access to Sea -0.32%*  -0.32%* -0.27%F  -0.27%* -0.37HHEk (0. 37Kk
(0.12)  (0.13) (0.11)  (0.10) (0.13)  (0.13)
Coast Length -0.26%* -0.26* -0.25%*%  -0.25%* -0.24* -0.24*
(0.13)  (0.13) (0.10)  (0.09) (0.14)  (0.14)
Potential Pre-industrial Immobility -0.10 -0.06 -0.07 -0.02 -0.08 -0.06
(0.08)  (0.09) (0.08)  (0.07) (0.10)  (0.11)
Population Density (1700) 0.08 0.13** 0.03
(0.06) (0.06) (0.06)
First-stage F-statistic 35.91 41.09 41.11
Adjusted- R? 0.50 0.50 0.35 0.54 0.54 0.34 0.38 0.37
Observations 89 89 89 89 89 89 89 89

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions.
Heteroskedasticity robust standard error estimates clustered at the region level are reported in parentheses;
denotes statistical significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis

tests.
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C.5 Robustness to Geographical Conditions

Table C.10: Neolithic Revolution and Life Expectancy (1871-1875).
Excluding Sites Geographically Similar to French Neolithic Sites

Log Life Expectancy (1871-1875)

Main No FRA No FRA/No Lat/Lon
Reduced v Reduced v Reduced v
(1) (2) (3) (4) (5) (6)

Years Since Neolithic Revolution 0.47*%*%  (.58F** (.49%**  (.67**F* (0.47F*¥* (.59%**
(0.15)  (0.18) (0.16)  (0.23) (0.15)  (0.19)

Absolute Latitude -0.07 0.40 -0.11 0.46 -0.08 0.41
(0.25) (0.28)  (0.26) (0.30) (0.26) (0.28)
Agricultural Suitability -0.02 0.16 -0.04 0.17 -0.02 0.16

(0.15)  (0.14) (0.15)  (0.15) (0.15)  (0.14)
Caloric Suitability (pre-1500CE) ~ -0.05  0.02  -0.14 002  -0.04  0.02
(0.13)  (0.12) (0.13)  (0.13) (0.13)  (0.12)

Elevation -0.90 -0.08  -0.87 -0.10  -0.92 -0.09
(0.66) (0.59) (0.68) (0.63) (0.66) (0.59)
Ruggedness 0.08 0.13 0.04 0.13 0.08 0.13
(0.25) (0.25)  (0.25) (0.27)  (0.25) (0.26)
Precipitation (Avg.) -1.07**  -0.50  -1.01** -0.51  -1.09** -0.50
(0.43) (0.38) (0.44) (0.40) (0.44) (0.38)
Precipitation Volatility 0.54 0.15 0.45 0.17 0.57 0.15
(0.47) (0.43) (0.48) (0.45) (0.48) (0.43)
Temperature (Avg.) -0.77 0.06 -0.73 0.05 -0.78 0.06
(0.51) (0.44) (0.54) (0.47)  (0.52) (0.44)
Temperature Volatility -0.04 0.11 0.02 0.10 -0.04 0.11
(0.17) (0.19) (0.18) (0.19) (0.17) (0.19)
Access to Sea -0.13 -0.08 -0.10 -0.07 -0.13 -0.08
(0.16) (0.16)  (0.17) (0.17)  (0.16) (0.16)
Coast Length -0.16 -0.17  -0.19*  -0.18 -0.15 -0.18
(0.10) (0.12)  (0.11) (0.12)  (0.10) (0.12)
Potential Pre-industrial Immobility 0.00 0.05 0.02 0.05 0.00 0.05
(0.12) (0.12) (0.12) (0.12)  (0.12) (0.12)
Population Density (1700) -0.17 -0.10  -0.16 -0.10  -0.17 -0.10
(0.12) (0.11) (0.12) (0.11) (0.12) (0.11)
First-stage F-statistic 55.12 45.33 52.28
Adjusted-R? 0.36 0.23 0.37 0.18 0.36 0.23
Observations 86 86 86 86 86 86

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions.
Heteroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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Table C.11: Neolithic Revolution and Life Expectancy (2013).
Excluding Sites Geographically Similar to French Neolithic Sites

Log Life Expectancy (2013)

Main No FRA No FRA /No Lat/Lon
Reduced v Reduced v Reduced v
(1) (2) (3) (4) (5) (6)

Years Since Neolithic Revolution — -0.73*** -0.92*** _0.66*** -0.93%** _(.73%¥** _(.94***
(012)  (0.16) (0.12)  (0.17)  (0.12)  (0.16)

Absolute Latitude -0.34 -1.03**  -0.31 -1.03**  -0.33 -1.03**
(0.32)  (0.45) (0.32)  (0.45) (0.31)  (0.45)
Agricultural Suitability -0.03 -0.31*%%  -0.03 -0.31*%%  -0.03 -0.31%%*
(0.13)  (0.13)  (0.13)  (0.13)  (0.13)  (0.13)
Caloric Suitability (pre-1500CE) -0.05 -0.15 0.06 -0.15 -0.06 -0.15
(0.11)  (0.16) (0.12)  (0.16)  (0.11)  (0.16)
Elevation 0.18 -0.94 -0.05 -0.94 0.20 -0.94
(0.65)  (0.92) (0.64)  (0.92) (0.65)  (0.93)
Ruggedness 0.80***  0.67*%  0.84*** 0.67** 0.81%** 0.67**
(0.20)  (0.33)  (0.20)  (0.33)  (0.20)  (0.33)
Precipitation (Avg.) 0.34 -0.53 0.13 -0.53 0.36 -0.53
(0.32)  (0.40) (0.33)  (0.40) (0.32)  (0.40)
Precipitation Volatility -0.05 0.55 0.19 0.55 -0.08 0.55
(0.35)  (0.44)  (0.36)  (0.45)  (0.35)  (0.45)
Temperature (Avg.) 1.08*%*  -0.10 0.85 -0.10 1.09**  -0.10
(0.54)  (0.66) (0.52)  (0.66) (0.53)  (0.66)
Temperature Volatility 0.35%*  0.08 0.24 0.08 0.36%*  0.08
(0.17)  (0.16)  (0.17)  (0.16)  (0.17)  (0.16)
Access to Sea -0.27*%  -0.37FFK _0.32%*  0.37FFF _0.28%F  -Q.37*F*
(0.13)  (0.12)  (0.13)  (0.12)  (0.13)  (0.13)
Coast Length -0.25%** _0.24%* -0.20%*  -0.24* -0.25%** _0.24%*

(0.09) (0.13)  (0.10) (0.13) (0.09) (0.13)
Potential Pre-industrial Immobility -0.02 -0.06 -0.05 -0.06 -0.01 -0.06

(0.10) (0.09)  (0.10) (0.09) (0.10) (0.09)
Population Density (1700) 0.13 0.03 0.13 0.03 0.13 0.03

(0.08) (0.07)  (0.08) (0.07) (0.08) (0.07)

First-stage F-statistic 54.66 44.54 51.81
Adjusted-R? 0.54 0.37 0.52 0.37 0.54 0.36
Observations 89 89 89 89 89 89

Notes: Standardized coefficients from Ordinary Least Squares (OLS) and Instrumental Variables (IV) regressions.
Heteroskedasticity robust standard error estimates are reported in parentheses; *** denotes statistical significance at
the 1% level, ** at the 5% level, and * at the 10% level, all for two-sided hypothesis tests.
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C.6 Robustness to Interpolation Method
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D The Diffusion of Agriculture:
Years Since Neolithic Revolution and Distance from Oldest Site

Demic Diffusion: Actual vs Predicted Years Since Neolithic Transition

Demic Diffusion: Actual vs Predicted Years Since Neolithic Transition
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Figure D.1: Demic Diffusion: Years Since Neolithic Revolution and Distance from Oldest Site

E Death Rates by Age and Disease (1950-1999)
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Figure E.1: Death Rates by Disease and Age in France (1950-1999, Decade Avg.)
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Figure E.2: Death Rates by Disease and Age in France (1950-1999, Decade Avg.). Continued
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Figure E.3: Death Rates by Disease and Age in France (1950-1999, Decade Avg.)

77



1960

700- === 1970

— 1980

00— 1990
500~
400-
300-
200-
100~
o-

14 1044 ' 2024 ' 3034 ' 4044 ' 5054 ' 6064 ' 7074 ' 8084 | e0'0s |

(t) Nervous System and Sense Organs (Females)

— 1950
= 1960
2500- === 1970
= 1980
— 1990
2000~
1500~
1000~
500-
o-
"1 1014 ' 2024 ' 3034 ' a044 ' 5054 6064 | 7074 ' s0'ss | 9094

(v) Tumors (Females)

1960
700- == 1970
= 1980
600- = 1990
500-
400-
300-
200-
100-
0-
14 1044 ' 2024 ' 3034 ' 4044 ' 5054 ' 6064 ' 7074 ' 8084 ' o004
(u) Nervous System and Sense Organs (Males)
4000- === 1950
= 1960
3s00- —— 1970
= 1980
3000- NN 1990
2500~
2000-
1500~
1000-
500-
0
"1 " 1014 ' 2024 ' 3034 ' 4044 ' 5054 ' 6064 | 7074 ' so'sa | 0094

(w) Tumors (Males)

Figure E.4: Death Rates by Disease and Age in France (1950-1999, Decade Avg.). Continued
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Figure E.5: Death Rates by Disease (Many Autoimmune) and Age in France (1950-1999, Decade Avg.)
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F Variable definitions and sources

Dependent variables
Life expectancy at birth

Life Expectancy. Each département’s life expectancy for individuals at birth. Source: Direction
de la Statistique Générale: Annuaire Statistique De La France (1875-1914), Bonneuil (1997), and
French Institute of Statistics (Institut National des Statistiques et des Etudes Economiques - INSEE)

Causes of mortality

The sources of the causes of mortality are (France, 1901), the National institute for Demographic
Studies (Institut National des Etudes Démographiques - INED) and the Institute for Research and
Documentation in Health Economics (Institut de Recherche et de Documentation en Economie de
la Santé - IRDES).

Explanatory variables

Average rainfall. The average rainfall in cm?, reported at a half-degree resolution by Ramankutty
et al. (2002), across the French départements.

Average temperature. The average temperature (in celsius), reported at a half-degree resolution by
Ramankutty et al. (2002), across the French départements.

Latitude. The latitude of the centroid of each French département.

Land Suitability The land suitability index, reported at a half-degree resolution by Ramankutty
et al. (2002), across the French département.

Maritime département. This dummy variable takes the value one if a French department borders
the coastline and zero otherwise.

Border département. This dummy variable takes the value one if a French department borders one
of the foreign countries around France (Belgium, Luxembourg, Germany, Switzerland, Italy and
Spain) and zero otherwise.

Population in 1700 (thousand of inhabitants). This variable reports the total population of the
major urban centers, i.e., with more than 10,000 inhabitants, in each French département in 1700
using the data in Lepetit (1994, Appendix B).

Distance to Fresnes sur Escaut. The HMI distance from Fresnes-sur-Escaut, where the first steam
engine was operated in France in 1732, to the administrative center of each département. This
migratory distance is computed in weeks of travel.

Additional control variables
University

University. Number of universities in 1700 in each département. Source: Bosker et al. (2013).

Railroad connection

Railroad connection to Paris in 1860. This dummy variable takes the value 1 if the administrative
center of the département was connected to the railroad network in 1860. Source: Caron (1997).
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Income

GDP per capita. Each département’s GDP per capita. Source: Combes et al. (2011) and Caruana-
Galizia (2013).

Education Measures, Pre-WWI

Share of Pupils 5-15 Enrolled in Primary Schools in 1876. Share of pupils 5-15 enrolled in primary
schools in the département. Source: Diebolt et al. (2005).

Literate Consripts, 1874. The sources for the educational achievements French army conscripts,
i.e., 20-year-old men who reported for military service in the département where their father lived,
who could read and write in 1874 is Direction de la Statistique Générale: Annuaire Statistique De
La France (1875-1914).

Education Measures, Post-WWII.

Share of men age 25 and above with a secondary or post-secondary degree, 2010. The share of
men age 25 and above in the population of each département who at least completed secondary
schooling. Source: The successive censuses conducted by the French bureau of statistics (INSEE -
Institut National de la Statistique et des Etudes Economiques) in 2010.

Share of women age 25 and above with a secondary or post-secondary degree, 2010. The share of
women age 25 and above in the population of each département who at least completed secondary
schooling. Source: The successive censuses conducted by the French bureau of statistics (INSEE -
Institut National de la Statistique et des Ftudes Economiques) in 2010.
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