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Abstract

We revisit the relationship between ancestral distance and barriers to the di¤usion of de-

velopment by replicating previous results with a new genomic dataset on human microsatellite

variation. We again �nd a statistically and economically signi�cant e¤ect of ancestral distance

from the technological frontier on income per capita. The historical pattern of the e¤ect is hump

shaped, peaking between 1870 and 1913, and declining steeply afterwards. This suggests that

ancestral distance acts as a temporary barrier to the di¤usion of development. We also con�rm

that ancestral distance from the frontier is a barrier to the spread of speci�c technologies and

institutions in modern times.
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1 Introduction

Does ancestry a¤ect economic development? In this paper, we study the relationship between an-

cestral distance and the di¤usion of development using new information on human microsatellite

variation (Pemberton et al., 2013). This dataset leads to measures of relatedness between societies

that di¤er in several respects from measures based on classic genetic markers (Cavalli-Sforza et

al., 1994). These measures of relatedness can be used to analyze the determinants of develop-

ment, shedding new light on the e¤ects of long-term historical barriers on the spread of modern

technologies and institutions.

This paper contributes to a recent literature that has explored how the characteristics of a

society�s ancestral population exert an in�uence on its current level of development (e.g., Spolaore

and Wacziarg, 2009; Putterman and Weil, 2010; Ashraf and Galor, 2013; for an overview, see

Spolaore and Wacziarg, 2013). In our previous work, we formulated the hypothesis that ancestry

matters because more closely related populations face lower barriers to interacting and learning

from each other. Thus, technological and institutional innovations are more likely to spread �rst

across societies that share a more recent common history, and only later to more ancestrally distant

societies (Spolaore and Wacziarg, 2009, 2012, 2013, 2014).

In this paper, we present further evidence in support of the hypothesis that ancestral distance

acts as a signi�cant but temporary barrier to the spread of economic development. Using data on

human microsatellite variation from Pemberton et al. (2013), we construct measures of relatedness

between societies, and use them to study the determinants of development. We �nd that ancestral

barriers a¤ect the di¤usion of modern productivity and development across time and space. We

document a statistically and economically signi�cant e¤ect of ancestral distance from the technolog-

ical frontier on income per capita. The e¤ect is robust to controlling for geographic factors; climatic

di¤erences and continental �xed e¤ects; measures of language, religion, and common history; and

the e¤ect of genetic diversity within countries (as emphasized in the seminal contribution of Ashraf

and Galor, 2013). The historical pattern of the impact of relative ancestral distance on income per

capita is hump shaped, peaking between 1870 and 1913, and declining steeply afterwards. This

hump shape is consistent with a gradual di¤usion of development from the world technology fron-

tier, where ancestral distance acts as a temporary barrier to the spread of modern technologies,

behaviors and institutions, rather than as a permanent obstacle to economic development.1 When

1Evidence on ancestral and cultural distance acting as temporary barriers to the spread of new social norms and
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we compare our new estimates based on Pemberton et al. (2013) to the analogous regressions based

on classic measures of genetic distance from Cavalli-Sforza at al. (1994), used in our previous work,

we �nd that the results come out strengthened in terms of standardized magnitudes and levels of

signi�cance.

This paper is related to a recent empirical literature in economics that employs new informa-

tion on human microsatellite variation to shed light on economic and political outcomes. However,

existing contributions focus on the e¤ects of genetic diversity within countries and ethnic groups.

In contrast, ancestral barriers between populations are at the center of our analysis. Recent eco-

nomic research using human microsatellite data includes several contributions: Ashraf, Galor and

Klemp (2015) show a hump-shaped e¤ect of genetic diversity on economic prosperity across ethnic

groups. Depetris-Chauvin and Özak (2016) employ an ethnic-level dataset combining geo-coded

ethnographic and microsatellite-based genetic data to study the positive e¤ect of population diver-

sity on specialization and the emergence of trade-related institutions. Finally Arbatli, Ashraf and

Galor (2015) and Galor and Klemp (2016), respectively, estimate the e¤ects of genetic diversity on

internal con�ict and the emergence of autocratic institutions across di¤erent ethnic groups.

In Section 2, we present the new data based on human satellite variation. Section 3 analyzes the

relationships between the new measures of ancestral distance, economic development, technology

and institutions. Section 4 concludes.

2 Ancestral Distance Based on Human Microsatellite Variation

Cavalli-Sforza et al. (1994), in a landmark study, provided measures of genetic distance between

human populations using classic genetic markers, such as blood-group systems and variants of im-

munoglobulins. When studying genetic relatedness at the world level, Cavalli-Sforza and coauthors

considered 42 representative populations, aggregating subpopulations characterized by a high level

of genetic similarity, and reported bilateral genetic distances between these populations, computed

from 120 genetic loci.

Advances in DNA sequencing and genotyping have allowed large-scale studies of human poly-

morphisms (genetic variants) directly at the molecular level. In particular, geneticists have been

able to infer relatedness between human populations by studying microsatellite variation. Mi-

behavior regarding fertility is provided in Spolaore and Wacziarg (2016a).
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crosatellites are tracts of DNA in which speci�c motifs, typically ranging in length from two to

�ve base pairs, are repeated. Microsatellites have high mutation rates and high diversity, and have

therefore been used by geneticists to infer how di¤erent populations are phylogenetically related

to each other. Measures of genetic distance based on microsatellite variation, like those based on

classic genetic markers, tend to capture mostly neutral change that is not subject to natural selec-

tion. Consequently, it is important to note that these measures do not capture overall di¤erences

in genetic endowments, but only the extent that di¤erent populations are related to each other -

that is, the time since when two populations were the same population. This is a crucial point

when interpreting the e¤ects of such measures of ancestral distance on observable outcomes, as we

will discuss in Section 3.

Early microsatellite studies of global human variation (e.g., Bowcock et al., 1994) were limited

to a small number of indigenous populations. More recent research, including work based on the

Human Genome Diversity Project (HGDP-CEPH), has gradually extended the data.2 Pemberton

et al. (2013) combine eight datasets covering 645 common microsatellite loci into a single dataset

covering 267 worldwide populations, thus providing more comprehensive coverage of world popu-

lations than Cavalli-Sforza et al. (1994). The dataset from Pemberton et al. (2013) di¤ers from

Cavalli-Sforza et al. (1994) not only with respect to the genetic information on which it is based

(microsatellites vs. classic genetic markers), but also in the number and speci�city of populations

that are covered. An important advantage of the new dataset is that it provides more detailed

information on populations outside Europe - especially within Asia and Africa.

Pemberton et al. (2013), like Cavalli-Sforza et al. (1994), provide FST genetic distance data at

the population level, not at the country level. Therefore, as we did in Spolaore and Wacziarg (2009),

we match populations to countries, using ethnic composition data by country from Alesina et al.

(2003). This source lists 1; 120 country-ethnic group categories.3 Each ethnic group was matched

to a genetic group from Pemberton et al. (2013). With this match in hand, we constructed

two measures of FST genetic distance between countries. The �rst is the distance between the

plurality groups of each country in a pair, de�ned as the groups with the largest shares of each

country�s population.4 The second is a measure of weighted genetic distance. Denote i = 1; :::; I

2A description of the HGDP-CEPH is provided in Cann et al. (2002).

3For a more detailed explanation of our approach, see for instance Spolaore and Wacziarg (2016b).

4To assign the plurality match, we �rst cumulated the shares of groups matched to the same Pemberton et al.
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the populations of country 1, j = 1; :::; J those of country 2, s1i the share of population i in country

1 (similarly for country 2) and dij the genetic distance between populations i and j. Then the

weighted FST genetic distance between countries 1 and 2 is de�ned as:

FWST =

IX
i=1

JX
j=1

(s1i � s2j � dij) (1)

The interpretation of FWST is straightforward: it represents the expected genetic distance between

two randomly selected individuals, one from each country.5 In addition, we employ the data from

Pemberton et al. (2013) to construct genetic distances matched to populations as they were in

1500 AD (F 1500ST ), before the movements that followed modern explorations and conquests. For

this variable, in particular, New World countries are matched to their corresponding aboriginal

populations. The resulting data series can be compared to its analog obtained using data from

Cavalli-Sforza et al. (1994).

As already mentioned, an advantage of using the genetic-distance data from Pemberton et al.

(2013) versus Cavalli-Sforza et al. (1994) is that it allows a �ner match of populations to ethnic

groups in Asian and African countries. For example, most ethnic groups in Afghanistan are matched

to one large population from Cavalli-Sforza et al. ("Iranian"), while Pemberton et al.�s data allow

an exact match to speci�c Afghan groups, such as "Balochi" and "Hazara." Because of such �ner

partitions, in the new dataset we are able to match about twice as many populations to ethnic

groups from Alesina et al. (2003) as we did when using the data from Cavalli-Sforza et al. (1994).

Table 1 present summary statistics for all six measures of genetic distance - that is, plurality

FST , weighted FWST and per-modern F
1500
ST , each from Cavalli-Sforza et al. (1994) and Pemberton

et al. (2013). Panel A describes the mean and variation of these six measures, while Panel B

shows their pairwise correlations. Distances based on the Pemberton et al. (2013) data are highly

but not perfectly correlated with the corresponding measures from Cavalli-Sforza et al. (1994),

consistent with the fact that they capture conceptually analogous relations, but are based on

di¤erent biological information, sampling, and population coverage. The correlation between the

(2013) genetic populations, and then picked in each country the group with the largest cumulative share, as we did

using the Cavalli-Sforza data in our previous work.

5The weighted measure is not to be interpreted as FST genetic distance between the whole population of a country

(say, all Australians) and the whole population of another country (say, all Americans), as if each country were formed

by one randomly mating population.
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two measures of plurality FST is 0:785, while the correlation between the two weighted FWST is 0:829

and the correlation between the two pre-modern distances F 1500ST is 0:757. The correlations between

pairs of distances within each dataset are similar. For example, in the Pemberton-based dataset the

correlation between plurality FST and weighted FWST is 0:917,while the correlation between weighted

FWST and pre-modern F
1500
ST is 0:632, while the corresponding correlations in the Cavalli-Sforza-based

dataset are respectively 0:938 and 0:732. In the rest of this paper, we use the new Pemberton-based

measures to study the relation between ancestry and development.

3 Ancestral Distance and the Dynamics of Income Di¤erences

In our previous work (starting with Spolaore and Wacziarg, 2009) we studied the di¤usion of eco-

nomic development using measures of ancestral distance between countries based on data from

Cavalli-Sforza et al. (1994), testing the hypothesis that ancestral distance from the technological

frontier acts as a barrier to the spread of innovations, institutions and development. The under-

lying idea was that populations at a greater distance from each other had more time to diverge

in terms of intergenerationally transmitted traits, such as cultural norms, values, beliefs, habits,

language, religion, etc. Empirical evidence on this close association between ancestry, language

and culture is provided in Spolaore and Wacziarg (2016b). Such a long-term divergence in cultural

traits is hypothesized to be an obstacle to communication, social interaction and learning across

di¤erent societies, therefore hindering the di¤usion of economic development to societies which are

historically and culturally farther from the world technological frontier. In this section, we revisit

the analysis and test these hypotheses using the new genetic distance measures constructed from

the dataset in Pemberton et al. (2013).6

3.1 Income Levels

Baseline results. We �rst test whether countries that are at a higher ancestral distance from

the frontier have lower incomes per capita in 2005.7 We consider the United States as the techno-

logical frontier, and measure ancestral distance from the US using our new weighted FWST from the

6All the empirical results discussed in this section can be readily compared to their exact analogs using the Cavalli-

Sforza data, to be found in the Appendix to this paper, Tables A2-A10. Additionally, the new genetic distance data

used here are available on the authors�websites.

7 Income per capita data is from the Penn World Tables, version 6.3.
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Pemberton et al. (2013) dataset. The speci�cation is:

log y2005i = �0 + �1G
D
i;USA + �

0
2Xi + "i (2)

where GDi;USA is de�ned as F
W
ST between country i and the US and Xi is a vector of control variables.

The results are presented in Table 2. In all columns ancestral distance from the US has the expected

negative sign and is statistically signi�cant. In column (1), where ancestral distance is entered alone

in the sample of 174 countries for which we have data, the standardized � on ancestral distance

from the US is 54:5%. Since genetic distance is correlated with geographic distance, it is important

to control for geographic variables: in column (2) we add several controls for geographical features,

such as absolute latitude (i.e., distance to the equator), a landlocked country dummy, an island

country dummy. We also add controls for geographical barriers with the US (geodesic distance from

the US and absolute di¤erences in latitude and longitude to the US, etc.). Ancestral distance from

the US continues to have a high and signi�cant e¤ect on income per capita, with a standardized �

equal to 44:5%. In column (3) we add a control for the percentage of country i�s land area that is

located in the tropics. The standardized � on ancestral distance to the US declines slightly, but its

e¤ect remains statistically and economically signi�cant.

Ancestral distance today could be related to income not because it hindered the di¤usion of

development but because frontier populations settled in regions prone to generating high incomes.

In order to control for the possible endogeneity of ancestral distance with respect to income di¤er-

ences, in column (5) we instrument for contemporary ancestral distance from the US using ancestral

distance from the English in 1500 AD. We use pre-modern genetic distance to the English as an

instrument because it is highly correlated with current genetic distance to the US, but was de-

termined before the large movements of people due to post-Columbian exploration and conquests.

In addition, this IV approach can address measurement error due to imperfect matching between

populations and ethnic groups in modern times, to the extent that errors in measurement across

FWST and F
1500
ST are independent. Indeed, when using IV, the e¤ect of ancestral distance is slightly

higher than in the OLS regressions, with a standardized � equal to 61:9% (column 4).

Continental E¤ects. Historical separation times between populations tend to be larger across

continents than within continents, because in pre-modern times (and especially before the discovery

of the New World), it was harder for populations to travel from one continental mass to another. To

address the possibility that genetic distance may be capturing continental e¤ects, Table 3 conducts a
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systematic investigation of the robustness of our �ndings to continental e¤ects. To do so we pursue

two strategies. First, in columns (1) and (2) we add sets of regional dummies to our baseline

speci�cation (that of column 2 of Table 2). Column (1) includes a full set of continental e¤ects,

where the continents are de�ned as the 6 major populated continents (Oceania is the excluded

category). The e¤ect of genetic distance falls from 44:5% to 34:8% and remains highly signi�cant

statistically. Column (2) conducts a more demanding test by including 11 dummies representing

macro-regions (as de�ned by the World Bank). These are �ner groupings of countries compared to

continents (for instance Africa is composed of two macro-regions, Sub-Saharan Africa and North

Africa). Interestingly, with this broader set of regional dummies the standardized magnitude of the

e¤ect of genetic distance to the frontier is similar to that in column 1.

Our second strategy to address continental e¤ects is to exclude certain continents from the

sample. There is a particular concern that Sub-Saharan Africa might drive the result (being a

region that is both poor and genetically distant from the frontier). We �nd on the contrary that

the standardized magnitude of ancestral distance to the US rises a little in the sample that excludes

Sub-Saharan Africa (column 3 of Table 3). There is also a concern that European countries might

drive the result, since European countries are both rich and genetically close to the frontier. Indeed

the e¤ect of genetic distance falls to some degree compared to the baseline, to a standardized

magnitude of 36:1% (column 4). Finally we removed both Sub-Saharan African countries and

European countries, �nding again that genetic distance to the US has a negative, statistically

signi�cant, and sizable e¤ect on log per capita income (column 5). In sum, our basic conclusion is

preserved under both approaches to allow for continental e¤ects.8

Genetic Diversity, Genetic Distance and Cultural Distance. In Table 4, building on the

contribution by Ashraf and Galor (2013), we add controls for the e¤ect of genetic diversity within

each country. Ashraf and Galor (2013) construct measures of genetic diversity within modern

countries using microsatellite-based genetic information about 53 ethnic groups from the HGDP-

CEPH Human Genome Diversity Cell Line Panel. They �nd that genetic diversity has a non-

monotonic hump-shaped e¤ect on development, increasing at lower levels and decreasing at higher

levels. They interpret their �nding as resulting from a trade-o¤ between the costs and bene�ts

8Even if continental e¤ects signi�cantly altered our conclusions, the issue of how to interpret them would remain.

Continental e¤ects may capture geographic features or barriers that prevent the di¤usion of development from the

frontier, but they may also capture cultural and historical barriers of the type we emphasize.
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from having a heterogeneous population. In Table 4 column (1) we enter our new measure of

genetic distance alongside genetic diversity and its square (from Ashraf and Galor, 2013). We �nd

statistically signi�cant e¤ects for all the estimated coe¢ cients, with the standardized � for genetic

distance equal to 60:4%. In column (2) we add the same geographical controls used in Table 2.

The e¤ects of the ancestral variables (genetic distance and genetic diversity) remain statistically

signi�cant, and the standardized � on genetic distance remains high at 56:9%. Finally, in column

(3) we add measures of cultural distance to the US, namely linguistic and religious distance.9 We

expect such measures to reduce the e¤ect of genetic distance, as language and religion form part

of the intergenerationally transmitted traits that could account for human barriers from the US.

This is indeed what we �nd, as the magnitude of the e¤ect of genetic distance falls when including

linguistic and religious distance to the US.10

Interpretation. It is important to remember that our measures of ancestral distance are based

on parts of the DNA that tend to vary through random mutation and drift, not as the result of

natural selection. Hence, the relation between ancestral distance and income should not be inter-

preted as the e¤ect of speci�c di¤erences in genetic endowments between populations. Instead,

the e¤ect of ancestral distance from the technological frontier can be interpreted as the outcome

of barriers across societies that are more distantly related. Such barriers result from divergence in

intergenerationally transmitted traits that hinder interaction and communication. As pointed out

in the scienti�c literature on human evolution, a large part of the variance in intergenerationally-

transmitted traits among humans stems from cultural transmission (e.g., see Richerson and Boyd,

2005, Spolaore and Wacziarg, 2013). In the rest of this section, we provide further evidence con-

sistent with an interpretation in terms of temporary barriers to the horizontal di¤usion of modern

economic development across historically and culturally distant societies.

9See Spolaore and Wacziarg (2009, 2016b) for details on these measures. The source data is from Fearon (2003)

and Mecham, Fearon and Laitin (2006).

10The standardized � falls from 56:9% in column (2) to 46:9% in column (4), while the sample is reduced from 148

to 140 countries. The change in the sample is responsible for a 4:6 percentage point decline in the standardized �

while the addition of linguistic and religious distance is responsible for a 5:5 percentage point decline - about 10% of

the total e¤ect.
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3.2 Income Di¤erences

To more precisely assess the role of ancestral distance as a barrier to development, we turn to a

bilateral approach where a measure of economic distance - the absolute di¤erence in the log of per

capita income between two countries i and j - is regressed on measures of geographic and genetic

distance between them. De�ne absolute genetic distance, GDij as equal to F
W
ST between countries i

and j, and relative genetic distance, GRij =
���GDi;USA �GDj;USA���. The simple models of di¤usion in

Spolaore and Wacziarg (2009, 2014) predict that economic distance should be positively related to

GDij , but that G
R
ij should be a stronger predictor of economic distance and trump the e¤ect of G

D
ij

when both measures are entered together. The speci�cation is now:��log y2005i � log y2005j

�� = �0 + �1GDij + �2GRij + �03Xij + �ij (3)

where the di¤usion framework predicts �1 = 0 and �2 > 0.11 The baseline results are presented

in Table 5. In columns (1) and (2) we �nd indeed that both absolute and relative genetic distance

positively predict income di¤erences when these variables are entered separately, and that the

magnitude of the e¤ect of relative genetic distance is the larger of the two. In column (3), when

entering both measures together, we see that the coe¢ cient on GRij remains positive and signi�cant,

while the coe¢ cient on GDij becomes statistically indistinguishable from zero, as the di¤usion models

predicts. Finally, in column (4) we instrument for GRij using relative distance to the US using the

1500 match. The coe¢ cient barely changes from the baseline.

Several extensions and robustness tests are presented in Table 6. In the �rst column, we include

a broad set of continental dummies. For each continent, we de�ne a dummy for both countries in

a pair belonging to that continent, and another dummy for whether one and only one country in a

pair belongs to that continent. The e¤ect of relative genetic distance is reduced but not eliminated.

In column (2) we remove every pair involving at least one country from the New World (Americas,

Oceania) from the sample. The idea is to further reduce the possible endogeneity of genetic distance

to the frontier induced by post-Columbian population movements. The standardized e¤ect of GRij

(33:7%) is actually larger than in the corresponding full sample baseline of Table 5, column (1)

(23:5%). Column (3), in another attempt to control for continental e¤ects, removes all pairs

involving at least one country from Sub-Saharan Africa from the sample. The e¤ect of GRij , while

11To account for the e¤ects of spatial correlation induced by the presence of log y2005 for countries i and j in

multiple pairs of countries, we two-way cluster standard errors at the level of i and j (Cameron, Gelbach and Miller,

2011).
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smaller, remains positive and signi�cant. Column (4) controls for climatic similarity, de�ned as the

average absolute di¤erence in the shares of each country�s area in each of twelve climatic zones.

The e¤ect of GRij remains positive, large, and signi�cant. Finally, in column (5) we add measures

of common history, religious distance and linguistic distance. As before, we expect that including

these variables may reduce the e¤ect of genetic distance relative to the frontier. This is only barely

the case, as the standardized � on GRij is 33:6%, while it is 34:8% in the same sample without

the common history variables. Linguistic and religious distance themselves bear the expected

positive signs. In sum, both the baseline results and the main robustness tests in Spolaore and

Wacziarg (2009, 2012, 2013, 2014) are qualitatively unchanged when using the new dataset of

genetic distance.12

3.3 Historical Pattern

An additional prediction of our di¤usion hypothesis is that the e¤ect of genetic distance relative

to the frontier should be hump shaped: in the early phases of the di¤usion process, only the

frontier has adopted modern methods of production. Subsequently, societies that are ancestrally

close start to industrialize, so relative genetic distance has a larger e¤ect on economic di¤erences.

Later, economic modernity reaches more distant populations, and the e¤ect of genetic distance

fades away as populations at farther and farther distances from the frontier adopt modern methods

of production. We explore this hypothesis using the di¤usion of the Industrial Revolution from

England, starting in the �rst half of the 19th century. Table 7 provides strong evidence supportive

of just such a pattern. The frontier is now de�ned as the United Kingdom, and we use data

from Maddison (2003) on income per capita in 1820 and 1913. We �nd that the standardized

magnitude of GRij estimated in a balanced sample of 820 country pairs (from 41 countries) starts at

a modest 12:6% in 1820, peaks at 28:2% in 1870, and declines gradually thereafter to reach 12:7%

in 2005 (Figure 1). This hump-shaped e¤ect of GRij is strongly supportive of the hypothesis that

ancestral distance constitutes a temporary barrier to the di¤usion of development from the world�s

12 In addition, when comparing the results of Table 6 to those of Table A6 in the Appendix, where the Cavalli-

Sforza et al (1994) data on genetic distance is used instead of the data from Permberton et al. (2013), we see that

the standardized magnitude of the e¤ect of relative FST genetic distance to the frontier is generally higher using the

new data.
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technological and institutional frontier.13

3.4 Ancestral Distance, Institutions and Technologies

To further establish how ancestral distance a¤ects the di¤usion of development, our past research

sought to show that ancestral barriers also hinder the �ow of variables that are more proximate

determinants of income levels, such as institutions and speci�c technologies. Here we revisit the

relationship between ancestral distance, institutions and technologies using our new genetic distance

dataset. We adopt a speci�cation where bilateral di¤erences in measures of institutional quality or

technological sophistication are regressed on relative distance to the institutional and technological

frontier, as well as a set of geographic distance controls. This speci�cation is analogous to that in

equation (3) but with di¤erent dependent variables.

3.4.1 Institutions and the Di¤usion of the Third Wave of Democratization

To assess whether ancestral distance a¤ects institutional di¤erences we closely follow the approach

and speci�cation in Spolaore and Wacziarg (2016c), but we use the Pemberton et al. (2013) data

instead of the Cavalli-Sforza et al. (1994) data. We rely on two sets of commonly used indicators

of institutional quality, all measured in 1990 to maximizes the size of the sample. The �rst is

the POLITY2 score, a composite democracy score from the Polity IV project (Marshall, Gurr and

Jaggers, 2016). The variable can take 21 possible values, with �10 denoting autocracy and 10

democracy, and every shade inbetween. The composite score is based on underlying variables that

capture the breadth of political participation in competitive elections and constraints on the exercise

of executive power. The second set is a series of three subjective indicators of institutional quality

from the International Country Risk Guide (ICRG), which have often been used in the literature on

institutions and economic outcomes (ICRG, 2013). We consider the risk of repudiation of contracts,

the risk of expropriation, and an index of the rule of law. For all these measures, we compute the

absolute average di¤erence across pairs of countries, a measure of their institutional distance, and

use the resulting di¤erences as dependent variables.

Table 8 presents estimation results from a speci�cation that includes our basic set of geographic

13We examined the robustness of these �ndings to changing the frontier from the UK to the USA, to answer the

concern that the decline of the e¤ect after 1870 may be due to the decline of the UK as a technological leader. The

results are presented in Appendix Table A1. The magnitude of the e¤ect of relative genetic distance to the frontier

at various dates is very similar with the US as the frontier, and the hump-shaped pattern through time is preserved.
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distance controls. Across all four dependent variables, we �nd positive and statistically signi�cant

e¤ects of genetic distance relative to the United States on institutional di¤erences. The standardized

magnitude of the e¤ect varies from 16:9% (Polity2 score) to 26:1% (rule of law indicator). These

results are analogous to those found for income levels. Moreover, the magnitude of the e¤ect is

everywhere larger than in the corresponding regressions (with the same sample of country pairs)

using the Cavalli-Sforza data (compare Table 8 to Appendix Table A8).

To further assess the role of ancestral distance as a barrier to the di¤usion of institutions, we

conduct an exercise across time analogous to that presented in Section 3.3 for income per capita in

the aftermath of the Industrial Revolution. Here, the speci�c instance of institutional di¤usion that

we examine is that of the third wave of democratization (Huntington, 1993). From its inception

in Portugal in 1974, this wave of democracy spread gradually to more and more countries during

the ensuring two decades. We study the period before and during the third wave by regressing

di¤erences in the Polity2 score of democracy on relative genetic distance to the institutional frontier

(the US), at di¤erent dates starting in 1960 and ending in 2005, using a common sample of 4; 278

country pairs based on 93 underlying countries. The results appear in Table 9. We �nd that genetic

distance relative to the frontier positively predicts di¤erences in the democracy score at all dates.

However, the e¤ect is smaller at the beginning and at the end of the period, and is maximized in

1990 when the third wave reached its peak. In other words, we �nd a hump-shaped pattern similar

to that uncovered for income, consistent with a model where ancestral distance acts as a barrier to

the di¤usion of institutional change.

3.4.2 The Di¤usion of Technologies

The �nal exercise that we carry out consists of looking at the e¤ect of ancestral distance on the

di¤usion of speci�c kinds of technologies. To do so we follow closely the approach and speci�cation

in Spolaore and Wacziarg (2012, 2014). We use measures of technological adoption from Comin,

Easterly and Gong (2010) for the period 1970-2000. These authors used underlying technology us-

age data for nine technologies from Comin et al. (2008).14 From usage data of these technologies,

the authors construct an index of usage lag relative to the frontier (the United States), and group

the resulting technology usage intensity metrics into four major categories: agricultural, transporta-

14Comin et al. (2008) specify that "these technologies are electricity (in 1990), Internet (in 1996), PCs (in 2002),

cell phones (in 2002), telephones (in 1970), cargo and passenger aviation (in 1990), trucks (in 1990), cars (in 1990),

and tractors (in 1970) all in per capita terms." (p. 75-76).
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tion, communication, and industrial technologies. A �fth category is obtained by aggregating all

technologies into a single index of overall technological usage intensity. We further calculated the

absolute di¤erence in technological usage intensity between pairs of countries for each of the �ve

major indicators. These are our dependent variables. We seek to relate ancestral distance relative

to the frontier to bilateral di¤erences in technological usage intensities.15

The results are presented in Table 10. Across all measures, we �nd evidence that higher genetic

distance relative to the United States is positively correlated with absolute di¤erences in technology

usage intensity. The magnitudes, as revealed by the standardized � coe¢ cients across the various

technology categories, varies between 18:5% and 35:5% (the latter for the di¤erence in usage in-

tensity for industrial technologies). These estimates are larger in magnitude and more signi�cant

statistically than results using the Cavalli-Sforza et al. (1994) data (compare Table 10 to Appendix

Table A10). In sum, the results reported above for per capita income and institutions carry over

to indices capturing more speci�c technological di¤erences.

4 Conclusion

This paper uses novel measures of ancestral distance between human societies to shed light on the

di¤usion of economic development, institutions and technologies. We reach three main conclusions:

First, countries at a higher ancestral distance from the technological frontier (the United States)

had a lower income per capita in 2005. The e¤ect is robust to controlling for geographical barriers,

climatic di¤erences, measures of linguistic and religious distance, and the e¤ect of genetic diversity

within populations. These results con�rm those �rst presented in Spolaore and Wacziarg (2009),

and extend them by showing robustness to the inclusion of additional control variables such as

regional �xed e¤ects and genetic diversity.

Second, the e¤ect of relative ancestral distance from the technological frontier has a statisti-

cally and economically signi�cant e¤ect on income di¤erences, and dominates the e¤ect of absolute

ancestral distance in a horserace between the two variables. This is consistent with the hypoth-

15Di¤erences in technological usage intensities are positively correlated with each other, but these correlations are

of moderate size. Among the four sectoral indices, the correlations range from 0:43 to 0:63. The correlations between

each of these sectoral indices and the overall index of technological usage intensity range from 0:70 to 0:79. Thus,

there is merit in considering these di¤erent indicators separately. Spolaore and Wacziarg (2014), p. 154 contains

further details.
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esis that ancestral distance acts as a barrier to the di¤usion of economic development from the

technological frontier. Our interpretation is that societies more closely related to the innovators

share more similar traits with them �such as cultural norms, habits, communication styles etc.

� facilitating learning and imitation. Instead, societies that are more distant, on average, have

diverged more in those cultural traits, and therefore face greater obstacles when interacting with

the technological innovators.

Finally, we �nd that the historical pattern of the impact of relative ancestral distance from

the frontier on income per capita is hump shaped, peaking between 1870 and 1913, and declining

steeply afterwards. This shows that the e¤ect of long-term divergence in inherited traits �captured

by ancestral distance �is important but not �xed and immutable. The e¤ect depends on dynamic

factors, such as the location of the frontier and the gradual spread of innovations, and thus it

declines over time as more and more societies adopt the institutions and technologies of the frontier

innovator.

In sum, ancestry matters but it is not permanent destiny. A widespread concern when consid-

ering the e¤ects of ancestry and long-term history on development is that not much can be done

today to change those factors. However, if a substantial share of the variation in income per capita

is due to temporary barriers to the di¤usion of innovations, there is scope for policy action. Eco-

nomic development could be fostered through policies that reduce obstacles to communication and

interaction across di¤erent cultures and societies. The exploration of such policies is an important

topic for future research.
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