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Abstract

This thesis adds to the recent historical development literature within development economics

and investigates the long-term impacts of historical events on contemporary development

performance, to aid our understanding of underdevelopment in modern Africa. In Chapter

2, I first introduce the theory of ethnicity and the related concepts such as ethnic group and

ethnic diversity. I then uncover the influence of ethnic power at the local level in Africa by using

multiple waves of the Afrobarometer surveys and reviewing the recent literature that studies

the impacts of precolonial ethnic characteristics on contemporary development performance.

In the following three chapters (i.e. Chapter 3, 4 and 5), I focus on the impacts of three

important historical events in Africa, such as human migration, civil conflict and the slave trade.

Specifically, I try to answer the following three questions by taking a historical perspective at

the ethnicity level in Africa: (1) the impact of genetic diversity on interpersonal trust, (2) the

impact of civil conflict on ethnic identity, and (3) the impact of the slave trade on within-group

economic inequality. Using a combination of multiple survey datasets, historical archives, and

econometric analysis, this thesis finds that: (1) genetic diversity within ethnic groups has a

negative impact on interpersonal trust over the long-term horizon, (2) individuals who are

exposed to short-term civil conflict tend to feel a stronger sense of ethnic identity rather than

national identity, and (3) ethnic groups with higher levels of the slave trade in the distant past
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are economically more unequal today. Overall, explaining the link between these historical

events and current social, economic and political outcomes has important policy implications

and valuable guidances to make the African society moving forward.
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Chapter 1

Introduction

1.1 Historical development

Development economics, which focuses on economic welfare in developing countries, has

traditionally emphasized the role of labour, physical/human capital and technology in explain-

ing poverty and economic growth. An emerging research area within development economics

recently tries to better understand contemporary developmental outcomes by taking a historical

perspective. It connects historical factors and current economic outcomes to test whether

historical events have long-term effects on economic inequality and comparative development.

Historical events, including (but not limited to) European colonial rule, the slave trade, the

prevalence of warfare, the Columbian Exchange, and the spread of protestantism, have been

shown to shape the subsequent development path across the globe (Nunn, 2014b). It is now

clear that one cannot fully understand comparative development performance without under-

standing its historical roots (Nunn, 2020a).

The origins of this historical development literature can be traced back to several seminal

papers, which document the long-term impact of European colonial rule in contemporary eco-
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nomic development across the globe. For example, Sokoloff and Engerman (2000) examine the

importance of factor endowments (i.e. agricultural suitability, climatic conditions, and natural

resources) and colonial rule (most notably the use of slavery), dating back to the colonial period,

for the subsequent economic and political inequality within the Americas. These inequali-

ties persist and contribute to the long-term economic divergence across countries. Acemoglu,

Johnson, and Robinson (2001) put forward the view about the colonial origins of comparative

development worldwide, in which they attribute the contemporary political and economic

development to the type of colonial strategy and its induced institutional development. An

innovative empirical strategy in their study is to use the local disease environment and its

related mortality rate faced by European settlers to instrument for the adoption of different

types of institutions by European migrants. In areas with low levels of mortality rate, such as

North Americas, many European migrants settle down and brought their values and beliefs, and

further developed inclusive institutions that protect property rights. By contrary, in areas with

high levels of mortality rate, Europeans did not settle and only extracted natural resources and

meanwhile established extractive institutions. Therefore, they use an index of mortality rate of

early settlers to instrument for contemporary domestic institutions and then estimate the causal

effect of institutions on economic development in the long-run perspective. Porta, Lopez-de

Silanes, Shleifer, and Vishny (1998) and La Porta, Lopez-de Silanes, Shleifer, and Vishny (1999)

show that legal origins that transplanted from the colonial period had significant impacts

on contemporary institutional and financial development. They assume that the identity of

colonizers had an important influence to their colonies in form of the adoption of legal system

and particularly investor protection. As a result, the choice of different legal systems (i.e. civil

law and common law) determines the subsequent financial development by former colonies.

The latter two seminal papers exploit European colonial rule as a natural experiment and

14



focus on different dimensions of institutional determinants that promote long-term economic

development.

All the above seminal studies have emphasized the role of colonization in explaining compar-

ative economic and political development worldwide. More importantly, their studies support

the view that history matters for contemporary development performance. Following these early

studies, a large number of papers have emerged to examine the long-term economic performance

from a historical perspective, by focusing on some influential historical events. Specifically, in

terms of historical development in Africa, some historical events, such as European colonial

rule and the slave trade, have been documented to have long-term impacts on contemporary

development performance.1

Africa was the last continent to be colonized by Europeans, starting from 1840s and escalated

from the Berlin conference held in 1885/1885. A number of studies, which examine the long-

term impact of colonial rule on development in today’s Africa, reveal mixed evidence of colonial

impacts. When quantifying historical legacies of colonial investments in infrastructure, human

capital and missionary activities, most studies uncover various beneficial outcomes of colonial

rule to individual well-beings. For example, Huillery (2009) documents the long-term impact of

colonial public investments on current developmental outcomes in French-speaking West Africa.

Combining historical archives of colonial investments and household surveys of individual-level

well-beings, the author finds that current levels of schoolings/health outcomes/access to public

goods are positively associated with public investments in education/health/infrastructure

during the colonial period. Moreover, the author shows that regions that received more colonial

investments continue to have higher levels of public investments today. Jedwab, Kerby, and

1For a general review of historical development, see Nunn (2014b); for a review of historical development in
Africa, see Michalopoulos and Papaioannou (2020).
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Moradi (2017) study the impact of colonial railway construction on economic development in

Ghana. Using railroad construction in Ghana during the colonial period as a natural exper-

iment, they find a strong causal effect of railroad connectivity on cash crop production and

development, as measured by population and urban growth. Despite a complete displacement

of rail by other means of transport after independence, regions with colonial railways are still

developed today. Nunn (2014a) finds that missionary activities during Africa’s colonial period

had long-term effects on educational attainment. The impacts were quite heterogeneous by

gender of individuals and type of missionary activities. Specifically, Protestant missions had a

large positive impact on education of females and a small impact on education of males. By

contrast, Catholic missions had no impact on education of females, but a large positive impact

on education of males. Similarly, Cagé and Rueda (2016) investigate the long-term consequence

of Protestant missionary activities in the colonial sub-Saharan Africa on social capital nowadays.

They build a new geocoded dataset with Protestant missions during the colonial period, which

includes various characteristics of printing-, educational-, and health-related investments un-

dertaken for each mission station. They find that regions close to historical mission stations are

associated with higher newspaper readership, trust, education, and political participation.

A common cited example of the negative impact of colonial rule in Africa is the arbitrary

creation of national boundaries during the Berlin conference in 1884/1885. The artificial nature

of national boundaries that was created by colonial rule resulted in numerous traditional ethnic

groups that partitioned into several modern African countries. Using ethnic partitioning as a

natural experiment, Michalopoulos and Papaioannou (2016) study the long-term scramble of

ethnic partitioning in Africa. They combine information on the pre-colonial locations of 843

ethnic groups from Murdock (1959) with current boundaries of countries and test for differences

of various developmental outcomes between ethnic groups that were partitioned by national
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boundaries and those that were not. They find that political violence and government-led ethnic

discriminations are severe in partitioned ethnic homelands and individuals that identifying

from split ethnicities are economically disadvantaged.

Another important historical event in Africa is the slave trade, which occurred between

1400s and 1900s, with millions of Africans exported to other continents. The slave trade has

been shown to have a long-term adverse effect on development performance in Africa. As shown

by Nunn (2008a) and Nunn and Wantchekon (2011), regions that were heavily affected by the

slave trade in Africa are poorer, have worse domestic institutions and lower levels of trust. The

subsequent studies also document the long-term effect of the slave trade on other dimensions of

development performance, such as ethnic heterogeneity (Whatley & Gillezeau, 2011b; Green,

2013), civil conflicts (Zhang, Xu, & Kibriya, 2021; Boxell, Dalton, & Leung, 2019) and gender

roles (Edlund & Ku, 2011; Dalton & Leung, 2014; Bertocchi & Dimico, 2019; Fenske, 2015; Teso,

2018).2

Having established the importance of historical events in determining the long-term devel-

opment performance, the next step is to identify the exact mechanisms at play that account

for the observed relationship. The potential mechanisms that provided by the recent historical

development literature are path dependence, culture, institutions, and genetic traits (Nunn,

2014b).

Although there are many possible mechanisms that may explain why historical events have

long-term effects on contemporary development performance, one straightforward way to un-

derstand the lasting impacts of historical events is path dependence. Path dependence is the

dependence of economic outcomes on the path of previous outcomes, rather than simply on

current conditions. In a path dependent process, historical events may have long-term persistent

2Chapter 5 provides a more detailed review about the long-term impact of the slave trade in and out of Africa.
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effects on contemporary development outcomes (i.e. “history matters”). Choices made on the

basis of transitory conditions can persist long after those conditions change. Thus, explanations

of the outcomes of path-dependent processes require looking at history, rather than simply at

current conditions of technology, preferences, and other factors that determine outcomes.

Path-dependent features of the economy range from small-scale technical standards to

large-scale institutions and patterns of economic development. Several of the most prominent

path-dependent features of the economy are technical standards, such as the “QWERTY” stan-

dard typewriter and computer keyboard and the “standard gauge” of railway track (i.e. the

width between the rails).

In early articles on path dependence, David (1985, 1987) put forward three conditions for

path dependence: first, the technical interrelatedness of system components; second, increasing

returns to scale in the use of a common technique; third, quasi-irreversibility of investment, for

example in the durability of capital equipment (or of human capital). The third condition gives

rise to switching costs, while the first two conditions make gradual change impractical and

rapid change costly, due to the transaction costs required to coordinate the actions of different

agents. Thus together, these three conditions may lend persistence or stability to a particular

path of outcomes, “locking in” a particular feature of the economy, such as a standard railway

track gauge.

Path dependence is initially applied in the selection of alternative products or techniques.

Later on, in terms of economics research, Krugman (1991) and Arthur et al. (1994) have also

pointed to a role for contingent events and positive feedbacks in economic geography, including

in the establishment of Silicon Valley and other concentrations of economic activity. Some of

these locations, as they have shown, are the result not of systematic advantages but rather of

accidental origins reinforced by “agglomeration” economies that lead new firms to locate in
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the vicinity of similar established firms. Krugman (1991) also discusses how these same effects

produce path dependence in patterns of international trade. Geographic patterns of economic

activity, some of which arise as a result of contingent historical events, determine the patterns

of comparative advantage that in turn determine patterns of trade.

However, the theory of path dependence is not an alternative to neoclassical economics but

rather a supplement to it. The theory of path dependence assumes, generally, that people opti-

mize on the basis of their own interests and the information at their disposal, but it highlights

ways that earlier choices put constraints on later ones, channelling the sequence of economic

outcomes along one possible path rather than another. This theory offers reason to believe that

some economic processes have multiple possible paths of outcomes, rather than a unique equi-

librium (David, 2007). Therefore, the selection among outcomes may depend on nonsystematic

or contingent choices or events. Empirical case studies offer examples of how such choices or

events have led to the establishment, and “lock in” of particular techniques, institutions, and

other features of the economy that we observe today — although other outcomes would have

been possible. Thus, the analysis of path dependence adds to what economists know on the

basis of more established forms of neoclassical analysis.

Furthermore, the term path dependence is applied to economic processes in which small

variations in early events can lead to large or discrete variations in later outcomes, but generally

not to processes in which small variations in events lead only to small and continuous variations

in outcomes. That is, the term is used for cases where positive feedbacks magnify the impact of

early events, not for cases where negative feedbacks diminish this impact over time. The term

path dependence can also be used for cases in which the impact of early events persists without

appreciably increasing or decreasing over time.

The notion of path dependence in social and economic processes has gained increasing
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attention in the historical development literature. Acemoglu et al. (2001) reveal a strong per-

sistence of institutions and its contribution to historical persistence of economic performance

in poor countries. Besley and Reynal-Querol (2014) find that historical conflict is correlated

with a greater prevalence of postcolonial conflict across African countries and thus reveal a

strong persistence of conflict over the long period in Africa. Jedwab et al. (2017) document

path dependence of economic prosperity in colonial cities due to colonial investment in railway

construction in Kenya. An alternative way is to examine the existence of multiple equilibria.

By testing the long-term impacts of historical events, researchers then focus on one specific

historical event and examine whether this historical shock permanently or temporarily affects

the subsequent development performance. If one historical event could move one society from

one equilibrium to another, then it is expected that this historical event can have long-term

impacts (Nunn, 2014b). An innovative study by Redding, Sturm, and Wolf (2011) examines

the possibility of multiple equilibria by a unique form of economic activity. They study the

change of the location of airport hubs due to the external shock of the division of Germany

following the second World War and the reunification of East and West Germany in early 1990s.

They show that after division, airport hub switched from Berlin to Frankfurt. However, after

reunification, airport hub did not switch back to Berlin. Redding et al. (2011) show that the

locational change of airport hubs cannot be explained by changes in fundamentals during the

period. Thus, the temporary external shock from division (and thereafter reunification) resulted

in permanent change of the location of the largest airport hub in Germany. The existence and

movement of multiple equilibria in this setting, by using the case of the locational change of

airport hubs in Germany, indicate the way that history matters for contemporary development.

Even without the existence of multiple equilibria, historical events can still have long-term

impacts on development performance through the channel of culture and institutions. To
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better understand why history matters, a number of studies shed light on the persistence of

cultural traits and/or formal institutions. For example, the slave trade may affect the long-

term comparative development through the channel of ethnic diversity and state antiquity

at the country level (Nunn, 2008a), and social trust and political fragmentation at the local

level (Nunn & Wantchekon, 2011; Whatley & Gillezeau, 2011b). Recent studies document the

strong persistence of political institutions and the impact of pre-colonial political institutions

on contemporary development.3 Gennaioli and Rainer (2007) use ethnographic data from

Murdock (1959) to construct a country-level measure of state development during the colonial

period in Africa. They document a strong inertia of political institutions over the long-term

horizon and the robust correlation between pre-colonial political institutions and the provision

of public goods in today’s Africa. Similarly, using the same ethnographic data to construct a

ethnicity-level measure of political development and the satellite data on night-light density to

proxy for economic development, Michalopoulos and Papaioannou (2013) document a robust

association between pre-colonial ethnic political centralization and regional development within

African countries. Some studies also document the persistent effects of historical events on

cultural norms, and through which affect contemporary development. For example, Nunn and

Wantchekon (2011) focus on one specific form of cultural norms, through which the slave trade

affects long-term economic development (Nunn, 2008a). Combining various measures of trust

attitudes from household surveys with estimates of the amount of slaves at the ethnicity level,

Nunn and Wantchekon (2011) find a negative relation between an individual’s trust attitudes

and the number of slaves taken from the individual’s ethnic group. Normally, cultural norms

are quite persistent and changing slowly over time. Moreover, some studies provide theoretical

3Chapter 2 provides a more detailed review of the long-term impacts of pre-colonial ethnic traits on contempo-
rary development in Africa.
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and empirical evidence about the joint evolution of culture and institutions and how their

interactive forces influence developmental outcomes (Alesina & Giuliano, 2015; Bisin & Verdier,

2017; Lowes, Nunn, Robinson, & Weigel, 2017).

Some historical events change the distribution of populations across regions by the ways of

genocide, natural disasters and forced/voluntary migrations. These historical events are likely

to alter the endowment of genetics in a society. Given that genetics within populations are quite

persistent over time, recent studies put forward genetics as an important channel through which

historical events have long-term effects on development performance. Within the field of human

behaviour genetics, scientists emphasize the role of environmental conditions and genetics

in influencing various human behavioural traits. For instance, Sturgis et al. (2010) exploit

variation in genetic differences between monozygotic and dizygotic twins. Using structural

equation model to decompose the total variance of various measures of trusting attitudes into

genetic, shared and non-shared environmental components in a sample of 1,249 individual

twins, they find that the majority of the variance in trusting attitudes is accounted for by an

additive genetic factor. A number of studies use variations in human genetics as an important

source of fundamental determinants to explain cross-sectional economic outcomes at the macro

level. For example, Ashraf and Galor (2013b) employ genetic diversity, an index measuring

genetic variations within ethnic groups, and try to explain the long-term economic performance.

They hypothesize that genetic diversity, determined thousands of years ago, has a significant

effect on economic prosperity today. They find that there is an inverted-U relation between

genetic diversity and income per capita. Specifically, the intermediate level of genetic diversity is

beneficial while two extremes are associated with low levels of income per capita. By exploiting

genetic variations across societies, Spolaore and Wacziarg (2009) find that after controlling for

measures of geographical distance, climatic differences, and transportation costs, and measures
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of historical, religious, and linguistic distance, genetic distance has an economically and statisti-

cally significant effect on income differences across countries. Moreover, Oswald, Proto, and

Sgroi (2015) find that some nations may have a genetic advantage in well-being, while Giuliano,

Spilimbergo, and Tonon (2013) document a robust correlation between genetic distance between

populations and bilateral trade flows.

1.2 Methodological considerations

The recent historical development literature has shown some common methodological fea-

tures, including the collection of new data, the exploitation of various disaggregated levels,

hypothesis and theories borrowed from other disciplines, and empirical strategies employed to

uncover casual relationships. I summarize some key features that employed in the historical

development literature.

First, an element that stands out is the inter-disciplinary method. Many studies have in-

vestigated the economic and political consequences of important historical events and often

these conjectures have been put forward by historians, political scientists, behavioural scientists

and sociologists. As a result, these studies have attributed economic and social outcomes of

interest to determinant factors that exploited in other disciplines, such as political science,

history, sociology, biology, and anthropology. For example, a conventional research theme

in the field of human behaviour studies the role of genetic and environmental influences on

human behaviour. Rather than emphasizing genetic traits at the micro level, recent studies in

the historical development literature have established the robust relationship between genetic

traits and various contemporary development performance in various cross-country settings,

including comparative economic development (Spolaore & Wacziarg, 2009; Ashraf & Galor,
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2013b), technological innovations (Spolaore & Wacziarg, 2014), cultural heterogeneity (Ashraf

& Galor, 2013a), and civil conflicts (Arbatlı, Ashraf, Galor, & Klemp, 2020).

Second, empirical studies exploit fruitful datasets that are quite diversified. Some studies

employ datasets to construct their main explanatory variables and outcome variables from

other disciplines. Data collection and compilation efforts are quite remarkable. For example, to

study the genetic origins of comparative development worldwide, Ashraf and Galor (2013b) use

genetic data at the population level from the HGDP-CEPH Human Genome Diversity Cell Line

Panel to construct genetic diversity within populations, whereas Spolaore and Wacziarg (2009)

use genetic data from Cavalli-Sforza, Cavalli-Sforza, Menozzi, and Piazza (1994) to construct

genetic distance between populations. To examine the impact of the slave trade on the contem-

porary development in Africa, Nunn (2008a) digitizes records on the hundreds of shipments of

slaves out of Africa, building on earlier work from many historians. To further study the relation

between the ethnicity-level slave trade and the individual-level trust, Nunn and Wantchekon

(2011) digitize the map of 843 ethnic groups that reside in Africa before industrialization,

based on earlier study from Murdock (1959). Due to the lack of reliable data on economic

development at the local level, recent studies employ luminosity data to proxy for finer-level

(i.e. cell-level) economic activities (e.g. Hodler & Raschky, 2014; Michalopoulos & Papaioannou,

2014; J. V. Henderson, Squires, Storeygard, & Weil, 2018). Also, a large amount of survey data

have been employed to answer the relevant economic questions, such as the Demographic and

Health Surveys (DHS), the Afrobarometer Surveys, the Integrated Public Use Microdata Series

(IPUMS) and the Living Standards Measurement Study (LSMS). Furthermore, there are some

databases that focus on specific topics in economics and political science research. For example,

in terms of conflicts, both the Armed Conflict Location & Event Data project (ACLED) and

the Uppsala Conflict Data Program (UCDP) provide the real-time geo-coded conflicts across
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the globe. In terms of historical ethnic characteristics, various databases, including the Ethno-

graphic Atlas, the Standard Cross-Cultural Sample (SCCS) and the Human Relations Area Files

(HRAF), provide detailed cultural, linguistic, environmental and geographic information for

human cultural groups globally. Moreover, with the limitation of historical data, recent studies

try to use lab-in-field experimental data to construct outcomes and examine mechanisms in

historical economics research (Lowes, 2021).

Third, as the popularity of “credibility revolution” in empirical economics (Angrist & Pischke,

2010), the historical development studies largely rely on state-of-the-art econometric methods,

such as difference-in-difference estimation, propensity matching methods, (spatial) regression

discontinuity design, instrumental variables, and natural experiments. Even though historical

variation entails random elements, history is shaped by people, leaders, technology, and envi-

ronment (i.e. culture and institutions). The impacts of historical events cannot be evaluated via

formal experimental tools (such as laboratory experiments or randomized-control trials). As a

result, the above econometric methods attempt to account for unobserved or hard-to-measure

confounding factors, or to exploit some form of “quasi-random” variation in the historical

record. For example, Nunn (2008a) finds a robust negative relationship between the number of

slaves exported from a country and current economic performance across African countries.

To identify the causal relationship, the author uses the distance between each African country

and the nearest locations of demand for slave labour to represent the cost of the slave trade and

instrument for the amount of slaves exported to other continents. The IV estimates, which are

consistent with the baseline OLS estimates, suggest that the slave trade had a long-term adverse

effect on economic development. Similarly, using the same strategy (i.e. instrumental variables),

Nunn and Wantchekon (2011) find that individuals whose ancestors were heavily raided during

the slave trade are less trusting nowadays. Michalopoulos and Papaioannou (2013) investigate
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the role of national institutions on sub-national African development. They exploit the fact that

political boundaries in the eve of African independence partitioned more than two hundred

ethnic groups across adjacent countries and share similar cultures, homogeneous geographic

conditions, but different contemporary formal institutions within the same ethnic groups. They

use various econometric strategies, including a matching-type and spatial regression disconti-

nuity approach, to account for the potential unobserved factors. They show that differences in

countrywide institutional structures across the national border do not explain within-ethnicity

differences in economic performance, as captured by satellite images of light density.

1.3 Overview of chapters

This thesis focuses on the deep roots of the modern development in Africa. All the chapters

in this thesis explore the legacies of historical events in the comparative development at the

ethnicity level.

In Chapter 2, I first review the nature of ethnicity, the debatable concept that has been

extensively discussed by three dominant approaches, such as primordialism, instrumentalism

and constructionism. By emphasizing different characteristics of ethnicity, researchers employ

various anthropological archives to construct their preferred classification of ethnic groups. I

then review various classifications of ethnic groups and the most commonly used measures of

ethnic diversity in the recent economics and political science research. Next, I review the recent

studies that shed light on the relation between ethnic diversity and various developmental

outcomes. Linking ethnic identity theory to political economy in Africa, I show the importance

of dual authority, namely ethnic and national characteristics in the governance of modern

African states, using multiple waves of the Afrobarometer surveys. Finally, I review the recent
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literature in development economics, which reveals the persistence of ethnic traits and how

these precolonial ethnic features translate to comparative development performance within and

across African countries.

In Chapter 3, I investigate the genetic origins of interpersonal trust in Africa. Rather than

exploiting national-level data about genetic diversity and interpersonal trust as in Ashraf and

Galor (2013b), I employ individual-level data to identify the determinant of interpersonal

trust by taking a genetic perspective, controlling for individual and community characteristics,

historical events and country fixed effects in Africa. The empirical results confirm the negative

impact of genetic diversity on interpersonal trust over the long-term horizon. The negative

association between genetic diversity and interpersonal trust is robust to various measures of

interpersonal trust, alternative matching method of ethnic groups and IV estimates.

In Chapter 4, I study the relation between contemporary civil conflict and ethnic identity

in Africa. Early studies have documented the persistence of historical conflicts, and the strong

correlation between historical conflicts and current levels of social capital (i.e. trust and ethnic

identity) (Besley & Reynal-Querol, 2014). I hypothesize that contemporary civil conflict has

detrimental impacts on ethnic identity. Using individual-level survey data on ethnic identity and

group-level data on civil conflict, I find that individuals who are exposed to conflicts, measured

by the incidence and intensity of conflict fatalities, tend to feel a stronger sense of ethnic identity

rather than national identity. The relation is robust to various empirical strategies, including

controlling for numerous covariates at various disaggregated levels, accounting for potential

omitted variables and IV estimates.

In Chapter 5, following the long-term effect of the slave trade in Nunn (2008a), Nunn

(2008b) and Nunn and Wantchekon (2011), I examine the hypothesis that the slave trade had a

long-term adverse impact on within-group economic inequality across ethnic groups in Africa.

27



Using both grid-level light data from the outer space and household-level wealth data from

the DHS to generate measures of economic inequality, I show that ethnic groups with higher

levels of the slave trade in the distant past are economically more unequal in the modern

Africa. After controlling for population density, a battery of geographic conditions and region

fixed effects, the OLS estimates suggest that an increase of one standard deviation in the slave

trade intensity is associated with 0.10-0.22 standard deviation in economic inequality at the

ethnicity level. I further provide various robustness checks and sensitivity checks to confirm

the slavery-inequality hypothesis in Africa. Finally, I discuss the two potential channels, such as

the persistence of social norms and political institutions at the local level.
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Chapter 2

The Theory of Ethnicity and Ethnic

Influence in Africa

2.1 Ethnicity

2.1.1 The definition of ethnicity

Ethnicity is salient in many aspects, including political status, social stratification, eco-

nomic benefits, and cultural values. Ethnicity has always been an identification method that

individuals and institutions use today, in terms of the census, affirmative action initiatives,

non-discrimination laws, or simply personal day-to-day relations. Before discussing the closely

related concept of ethnic group and the frequently constructed indicators of ethnic diversity

and ethnic identity, it is necessary to systematically review the theory of ethnicity in the first

instance.

Ethnicity is a historically and socially constructed identity, which is multifaceted, changeable

and has multiple meanings (Erdmann, 2007). Also, ethnicity describes shared culture, which
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might include shared language, religion and traditions, among other commonalities (Little et

al., 2014). Ethnicity seems to be “a slippery concept” (Fearon, 2003), and in fact it is subjective to

different interpretations. Some perceive it as ancestrally or geographically determined; others

may correlate it with physical attributes or political environment. Through the evolution of

ethnicity theory, there are three competing views to understand the nature of ethnicity. These

are primordialism, instrumentalism, and constructionism. A large number of key debates

relate to the development of ethnicity theory under these competing ethnicity theories, such

as the integration between ethnicity and economic benefits, the social impact of ethnicity, the

relationship between ethnicity and state formation.

2.1.2 The evolution of ethnicity theory

Up until the 1970s, the most influential ethnicity theory was the primordialist approach.

The primordialist approach treats ethnicity as fixed, innate, and permanent. Ethnicity is an

ascribed identity, which is inherited from one’s ancestors. Ethnic differences are ancestral, deep

and irreconcilable. Ethnicity is static and ethnic boundaries are fixed. Individuals who were

born in a given ethnic group could not change ethnic status during the lifetime. Due to the

above key features, individuals in the same ethnic group are characterized as sharing common

biological and cultural origins over the long-term horizon. The primordialist view implies that

ethnic identity serves a fundamental human need for belonging and meaning.

In relation to state development and political institutions, the primordialist approach

predicts that the fundamental cultural differences and divergent values between ethnic groups

inevitably result in a “clash of culture” and the emergence of ethnic violence (Adlparvar & Tadros,

2016). Ethnic divisions and ethnic conflict are considered inherent to multiethnic societies
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and a common phenomenon. The Rwandan genocide could be a case that explained by the

primordialist approach given the clear Hutu/Tutsi dichotomy and the role of ancient grievances

and hatreds. While primordial ethnicity played a significant role, it did not have an exclusive

role in this conflict. Elite manipulation was also a major feature in Rwanda as political elites

played a central role and gave expression to these identities by politicizing these differences.

As Horowitz (2000) posits, the power of ethnicity is strengthened in the weak organizational

structured and ethnically fragmented societies.

The primordialist approach focuses on fixed ethnicity, which in turn, fails to explain the

phenomena of variations in ethnic group formation. The formation of ethnic groups ranges

from relatively short-term associations to long-standing cohesive groups, with the same or

different biological and historical roots. To account for these differences, the instrumentalist

approach regards ethnicity as an instrument tool for obtaining some certain goals. Those goals

are mostly in a nature of political and economic interests and include, among others, demand

for self-governance and autonomy, access to resources and power, respect for the group’s identity

and culture, and minority rights. Instrumentalists believe that ethnicity has very little or no

independence outside the political process and is in this way closely interactive with political

affiliations such as ideological beliefs or party membership. According to instrumentalists,

ethnicity is a result of personal choice and sometimes independent from the presence of cultural

and biological traits. Individuals choose to become one specific ethnic group when their

belonging ethnicity yields significant returns for them. Rather than focusing on the fixed

biological traits and cultural features of ethnic groups, individuals selectively emphasize those

forms of cultural differentiation that are important to them. These cultural features that are

drawn upon in the interaction with other co-ethnic members are not fixed; they are situationally

defined. In a word, the nature of ethnicity is subjective, relational, interactional and situational
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(Barth, 1998). Ethnic boundary, in this case, is highly flexible.

Many scholars adopt the instrumentalist approach to explain the outbreak of ethnic conflicts.

Ethnic conflict arises if ethnic groups compete for the same goal, notably power, access to

resources, or territory. The interests of a society’s elite class play an important role in mobilizing

ethnic groups to engage in ethnic conflicts. Consequently, ethnic conflict arises among rational

agents over scarce resources driven by the aims of political elites for political or economic

gains or a deliberate manipulation based on a rational decision to incite or encourage ethnic

violence. This decision depends on the cost and benefit calculations that political elites make

and when the cost of cooperation is more than the expected benefits, ethnic conflicts tend to be

unavoidable. Therefore, ethnicity is perceived as a strategic basis for coalitions that are looking

for a larger share of scarce economic or political power and so it is a tool for restricting resources

to a few individuals (Collier & Hoeffler, 1998). In this sense, the instrumentalist approach drives

a shift of ethnicity theory in anthropology from the analysis of tribe as a unit of social structure

to ethnicity as a process of social organisation (R. Jenkins, 2008).

At the heart of the constructionist approach, as with the instrumentalist approach, is the

belief that ethnicity is socially constructed. However, unlike the earlier instrumentalist view,

the constructionist approach initiates a shift of ethnicity theory from what ethnicity is to how it

is constructed (Adlparvar & Tadros, 2016). Ethnic identity is constructed by social interactions

between individuals and groups and remains therefore beyond individuals’ choice, but it is

subject to change if social conditions change. Ethnic groups are fluid and originate within a set

of social, economic and political processes. The instrumentalist approach emphasizes the role of

broad social, political and economic forces in the construction of ethnicity. The construction of

ethnicity is often linked to colonialism, globalisation, immigration and nationalism (Wimmer,

2008). For example, the constructionist approach draws attention to the historical construction
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and maintenance of exclusive identities by colonial and post-colonial ruling elites for political

and social control (Jackson, 2002). The role of language, history, symbols and culture, for

constructivists, is significant in instigating and sustaining ethnic rivalry (Kaufman, 2001).

Ethnic conflict, therefore, is the product of concrete historical processes and these influences

in history affect relations between ethnic groups. The historical interethnic conflicts cause

hostility between ethnic groups, and are subsequently amplified by some colonial systems

(e.g. the divide-and-rule policy), which explains the politicization of ethnic identities and

thus creates a conducive environment for violence. Moreover, ethnic conflict, to some extent,

depends on the opportunities provided for the groups to reach their goals. Violent conflict is

caused mainly by social and political systems that lead to inequality and grievances and do not

offer options for the peaceful expression of differences. Changes in social interactions, such as

increased tensions or violent conflict, influence the socially constructed nature of ethnicity.

All of the above approaches that define ethnicity are not mutually exclusive. One way to

better understand ethnicity could be an integration of the relevant aspects of ethnicity from the

above competing approaches. Still, the differences of ethnicity theory postulated by the above

three views are very clear. Primordialism emphasizes the ascription of ethnicity, fixed ethnic

boundaries and the importance of biological and cultural inheritance. Instrumentalism views

ethnicity as a strategic tool for individuals to achieve their economic and political resources

by balancing the benefits and costs of ethnicity. Constructionism accentuate flexible ethnic

boundaries and the crucial role of external shocks (e.g. social, political, economic factors) in the

construction of ethnicity.
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2.1.3 The classification of ethnic groups

The terms of ethnicity and ethnic group are often used interchangeably. Although the two

terms are closely related, differences actually exist. While ethnicity refers to membership or the

identification of individuals to a specific ethnic group, ethnic group is a social group based on

ancestry and cultural and national origins.

So, what is an ethnic group? The definition of what constitutes an ethnic group is subject to

much discussion. For example, Bulmer (1986) defines ethnic group as follows, “an ethnic group is

a collectivity within a larger population having real or putative common ancestry, memories of a shared

past, and a cultural focus upon one or more symbolic elements which define the group’s identity, such

as kinship, religion, language, shared territory, nationality or physical appearance”. A classification

is used to assign data reported or measured for a particular situation into categories according

to shared characteristics. Researchers often use one specific classification of ethnic groups to

ensure consistent description and comparison of statistics.

Based on ethno-linguistic groups presented from the Atlas Narodov Mira (1964), Easterly

and Levine (1997) classify ethnic groups based on historical linguistic origin. One weakness is

that the single characteristic-based measure (i.e. linguistic heterogeneity) does not necessarily fit

ethnic heterogeneity. An obvious example is Northern America, where most English-speaking

people are the offspring of English-speaking countries and thus have few variations in linguistic

heterogeneity. However, they definitely have much ethnic heterogeneity in terms of physical

appearance. Alesina, Devleeschauwer, Easterly, Kurlat, and Wacziarg (2003) extract various

features of ethnicity and construct different measures of ethnic diversity mainly based on

Encyclopedia Britannica (2001). At the finest level, considering ethnicity as a combination

of racial and linguistic characteristics, they collect data on 650 distinct ethnic groups in 190
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countries. They also provide other two measures of diversity in terms of linguistic and religious

heterogeneity. The first one reports the percentage of languages spoken as their first language,

including around 1055 linguistic groups in 201 countries. The latter one reports the distribution

of population groups according to religion, including 294 different religions in 215 countries.

Their various measures of ethnic diversity can meet researchers’ requirements of investigating

the impact of ethnic heterogeneity on development from different perspectives.

Fearon (2003) considers to build up a new standard of the classification of ethnic groups,

suggesting that ethnic groups should be distinguished from seven prototypical characteristics

as much as possible. However, he argues that the most reliable list of ethnic groups depends

on “what people in the country identify as the most socially relevant ethnic groupings” (Fearon,

2003). This method of classifying ethnic groups can be profoundly thoughtful as it considers

the changing nature of ethnicity. As a further step, considering an ethnic group as a social

organization that involved in political competition, Posner (2004a) proposes a new index of

ethnic fractionalization based on an accounting of politically relevant ethnic groups in 42

African countries. Moreover, the Ethnic Power Relations (EPR) dataset identifies all politically

relevant ethnic groups and their access to state power since 1946. It includes annual data on

over 800 groups and codes the degree to which their representatives get access to state-level

political power (Vogt et al., 2015).

Regardless of various classifications of ethnic groups, three indices are commonly employed

to measure ethnic heterogeneity according to different selected characteristics of ethnicity. The

first is ethno-linguistic diversity, based on a broad measure of racial characteristics and language.

The second is linguistic diversity, strictly based on first language that people speak. The third

is religious diversity, exclusively based on religion in which people have a faith. Apart from

characteristics that ethnicity includes, the main differences of all these measures are the sources
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of the classification of ethnic groups and the level of disaggregation (or aggregation) of ethnic

groups. These various measures of ethnic diversity are extensively employed to examine their

impacts on development performance.

2.1.4 Measuring ethnic diversity: fractionalization and polarization

Once the classifications of ethnic groups and the dimensions of ethnicity have been identified,

the next step is to determine which indicator should be employed to calculate ethnic diversity. A

simple index to measure ethnic diversity is to create a variable that captures the percentage of the

largest ethnic group in the country. However, this index cannot capture the whole distribution

of ethnic heterogeneity. The most common indices to represent the entire distribution of ethnic

groups are fractionalization and polarization. As illustrated below, they are highly correlated but

have different meanings in different models. The choice of which indicator is more appropriate

for studying the relationship between ethnic diversity and development outcomes depends on

“the purpose of the study, the dimension analysed and the effect that one wants to capture” (Montalvo

& Reynal-Querol, 2005).

Fractionalization is employed to capture ethnic heterogeneity. A fractionalization index is

defined as:

F = 1−
N∑
i=1

π2
i (2.1)

If computing ethnic diversity in a country, N represents the total number of ethnic groups,

πi represents the percentage of ethnic group i in the country. This fractionalization indicator

can be interpreted as the probability that two randomly selected individuals belong to different

ethnic groups. Ethnic diversity is increasing with the total number of ethnic groups.

Another index measuring ethnic diversity is polarization. This index calculates “the nominal
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distance of a particular distribution of ethnic and religious groups from a bimodal distribution”. A

polarization index is defined as:

P = 1−
N∑
i=1

[(
0.5−πi

0.5
)2πi] (2.2)

If computing ethnic diversity in a country,N represents the total number of ethnic groups, πi

represents the percentage of ethnic group i in the country. The maximum value of polarization

is when the country has only two equal size ethnic groups. Therefore, the polarization index is

not monotonic with respect to the increase in the number of ethnic groups. This indicator is

useful to capture the social tension in the country comprising of a dominant ethnic group and a

relatively large minority ethnic group, as social conflict can easily occur in this scenario.

Using an ethno-linguistic diversity data in a sample of 138 countries, Montalvo and Reynal-

Querol (2005) show systematically different patterns between fractionalization and polarization.

It shows that, at the low level of fractionalization, ethnic fractionalization is positively correlated

with polarization. At the high level of fractionalization, ethnic fractionalization is negatively

correlated with polarization. And lastly, the correlation between ethnic fractionalization and

ethnic polarization is zero at the medium level of fractionalization.

2.1.5 Ethnic diversity and development performance

Ethnic diversity is an important determinant factor in political and economic outcomes.

Much of the recent research shed light on this topic, suggesting that in a cross-country context,

ethnic diversity has negative and significant effects on economic performance. In a seminal

study conducted by Easterly and Levine (1997), they show that ethno-linguistic diversity is

negatively contributing to GDP per capita growth in a large sample of countries. In particular,
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they argue that Africa’s tragedy growth is due to the failure of public policies, which could be

traced back to long-lasting high ethnic diversity. Following their paper, a measure of ethnic

diversity has become a standard control employed in explaining cross-national difference in

economic performance.

Recent literature has emphasized the trade-off between the benefits and costs of ethnic

diversity. In a theoretical framework, diversity has two opposing effects (Watkins & Ferrara,

2005; Ashraf & Galor, 2013b; Montalvo & Reynal-Querol, 2016). On the one hand, the skills of

individuals from different ethnic groups may be complementary in the production process. In a

higher ethnically diverse society, it is more likely to produce a wider spectrum of traits and then

contribute to increased productivity. On the other hand, trust and cooperation in a fragmented

society can hardly be achieved due to differences in preferences of ethnic groups, which could

have negative effects on development performance, such as public goods provision and weak

institutional development. Therefore, ethnic diversity is a detrimental factor in achieving good

performance for an economy. Given the formation of ethnic groups, ethnic diversity should

have systematically different patterns of effects on economic performance.

Empirical results confirm these mixed patterns in different research backgrounds, especially

at different aggregate levels of ethnic diversity. In the high aggregate level analysis (i.e. country),

detrimental effects are larger than beneficial effects, indicating that ethnic diversity has negative

effects on economic performance. Easterly and Levine (1997) show that using a cross-country

sample in Africa, economic growth rates and the effectiveness of public policies are inversely

associated with a high degree of ethnic diversity. Alesina et al. (2003) confirm that, in a cross-

country context, the negative effects of ethnic diversity on economic performance are consistent

with empirical findings in Easterly and Levine (1997). Montalvo and Reynal-Querol (2005)

find that ethnic polarization has a large and negative effect on economic performance through
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the reduction of investment, the increase of government consumption and the probability of

civil war. Based on Montalvo and Reynal-Querol (2005), Gören (2014) demonstrates that ethnic

fractionalization has a strong direct negative effect on economic growth, whereas ethnic polar-

ization has an indirect effect on economic growth through some specified channel variables.1

By contrast, beneficial effects trump detrimental effects at a lower level of aggregation analy-

sis (i.e. city and village), implying that ethnic diversity has positive effects on local productivity.

Most of local community level studies find that ethnic heterogeneity has a positive effect on eco-

nomic indicators such as wage or productivity. Watkins and Ferrara (2005) provide a theoretical

model to clarify the pros and cons of ethnic diversity at the community level. One of intuitive

implications is that if skill differentiation is sufficiently large, individual productivity tends to

be higher in more advanced and complex societies. Thus, a higher diverse society with much

complimentary of skills is associated with higher individual productivity. Ottaviano and Peri

(2005) find that white workers can earn more in cities with higher linguistic diversity, reflecting

a positive relationship between diversity and productivity. Ottaviano and Peri (2006) show that

cultural diversity has a net positive effect on the productivity of US-born individuals. Sparber

(2010) also finds a positive relationship between racial diversity and wages across US cities.

Montalvo and Reynal-Querol (2016) postulate that the relationship between ethnic diversity

and growth depends on the size of geographical units. In empirical exercises, they find a positive

relationship for small geographical areas and no effect for larger areas and countries. They

argue that a possible mechanism could be the increasing trade in the boundaries across ethnic

groups due to ethnic specialization. Above all, the literature has found that diversity tends

to negatively correlate with economic performance at the high aggregate levels, but positively

1The author summarizes a series of channel variables that are frequently incorporated in the long-run economic
growth models, and explains why these channels may be broadly influenced by ethnicity. These channel variables
include investment, civil war, human capital, government consumption, political instability, market distortions,
trade openness and fertility.
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correlate with productivity at the disaggregate levels.2

Another important question is whether or not the effect of ethnic diversity on economic

performance may be subject to some economic and political conditions. Collier (2000) shows

that whether ethnic diversity is negatively associated with overall economic growth depends

upon political environment. Ethnic diversity is detrimental to economic growth in the context

of limited political rights, while in democracies these negative effects vanish. Bluedorn (2001)

presents empirical evidence, suggesting that democracy plays a key role in mitigating the

negative growth effect of ethnic diversity in nations. By including interaction terms between

ethnic fractionalization and some political and economic conditions, Watkins and Ferrara (2005)

empirically demonstrate that in the cross-country regression models, the negative effect of

ethnic fractionalization rely on the initial levels of income and democracy. They find that

ethnic fractionalization has a larger effect on long-run economic growth when an economy has

higher levels of income and democracy. Hence, political environment, such as democracy and

well-performed institutions, may alleviate the disadvantages of ethnic diversity and improve

the chance of cooperation and specialization in complex societies, neutralizing the negative

growth effect of ethnic diversity.

The potential effect of ethnic diversity on economic performance may also depend on differ-

ent levels of aggregation of ethnic groups which may share similar traits. Desmet, Ortuño-Ortı́n,

and Wacziarg (2012) investigate the relationship between linguistic diversity and the level of

development at various cleavages of linguistic heterogeneity. They use a phylogenetic language

tree to compute linguistic diversity at different levels of disaggregation (a maximum of 15 levels),

based on either shallow or deep divisions of linguistic groups. Linguistic diversity at different

2Some exceptional studies argue that even in the cross-country level, diversity has positive effects on economic
performance. See Alesina, Harnoss, and Rapoport (2016) for example.
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levels of aggregation is highly correlated, and the degree of linguistic diversity increases with the

level of aggregation. They find that higher linguistic diversity, as a reflection by deep cleavages

of linguistic groups, leads to better prediction of civil conflict and redistribution, while shallow

linguistic distinctions matter more when it comes to the impact of linguistic diversity on growth

and public goods provision. Similarly, Gershman and Rivera (2018) construct a new dataset on

regional ethnolinguistic diversity at different aggregate levels of linguistic trees (a maximum of

13 language trees) in Sub-Saharan Africa, which covers 36 countries and almost 400 first-level

administrative units. They find that only deep-rooted diversity, based on linguistic cleavages

at the most disaggregate level, is inversely associated with a range of regional development

indicators.

2.1.6 Rethinking ethnic diversity

Although researchers emphasize the importance of ethnic diversity in determining develop-

ment performance, several potential problems have been highlighted. The first is how ethnicity

should be measured and which index (i.e. fractionalization and polarization) should be em-

ployed; the second is the endogeneity of ethnic diversity and the changing nature of ethnic

diversity.

Individuals differ with each other in terms of race, language, religion and country of birth.

Based on different dimensions of ethnicity, a person may be classified into different ethnic

groups. As such, single dimension of ethnicity cannot capture the whole ethnic distinctions

among individuals. As a consequence, various measures of ethnic diversity, such as ethno-

linguistic diversity, linguistic diversity and religious diversity, have been employed to examine

their effects on political and economic outcomes. Even though some indices capturing multi-
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dimensional features of ethnic diversity could reflect ethnical traits among individuals in one

country, they still may not be qualified to capture growth effects. For example, Posner (2004a)

argues that linguistic or ethno-linguistic heterogeneity may distinguish ethnic groups culturally,

but not politically. While ethnic heterogeneity is believed to affect economic development

through its impact on macroeconomic policies in political channels. The mismatch between

various measures of ethnic diversity and the mechanisms will bias the growth effects of ethnic

heterogeneity. Therefore, he constructs a new measure of ethnic diversity, called PREG index,

which classifies ethnic groups accounting for their political influence in domestic countries.

He also finds that the PREG index does a better job in predicting the relationship between

ethnic diversity and economic development if the mediated effects are through macroeconomic

policies. This is a great improvement compared with previous studies.

However, the PREG index takes no implicit account of ethnic divisions at different levels of

aggregation. Taking linguistic diversity as an example, even though one can clearly identify

each linguistic group in one country, the evolution of language is highly possible to produce

“language drift” (i.e. dialects) and a new language (often described by a language tree).3 Linguis-

tic diversity in one country depends dramatically on the level of aggregation. By discovering

which level of linguistic diversity has more predictive power, one can learn about these topics

more accurately. This problem also arises when one uses other measures of ethnic diversity to

capture ethnic heterogeneity. Therefore, the choice of the best suitable level of ethnic diversity

is subject to the research topic.

The classification of ethnic groups could be highly possible to be slippery. Apart from

the multidimensional characteristics of ethnicity and ethnic divisions at different levels of

3See more details about ethnic diversity at different levels of aggregation and its relationship with economic
development in Desmet et al. (2012) and Gershman and Rivera (2018).
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aggregation, the potential external shocks threaten the satisfied classification of ethnic groups

as well. Because of the historical shocks, there could be no fixed answers of “how many or what

are ethnic groups in one country”. By way of migration, it is possible for individuals to leave their

parental ethnic group and become a part of another ethnic group, or even build up a new ethnic

group. Different fertility rates across ethnic groups could change the composition of ethnic

groups, enlarging or shrinking the size of ethnic groups. Since some ethnic groups have few

populations, some researchers do not count these small sized ethnic groups when calculating

ethnic diversity at the country level (Fearon, 2003). Therefore, it is difficult to find a consistent

and comparable list of ethnic groups for a country.

Another problem is which indicator is more relevant for ethnic heterogeneity, fractionaliza-

tion or polarization? The two indicators reflect divergent distribution of ethnic heterogeneity.

However, both of them have disadvantages. Alesina et al. (2003) demonstrate that various mea-

sures of ethnic fractionalization have significant and negative effects on economic growth. Still,

others may argue that polarization is a better predictor for development performance. Montalvo

and Reynal-Querol (2005) argue that ethnic fractionalization has direct but no indirect effects

on economic growth, and ethnic polarization has both direct and indirect effects on economic

growth.

The ambiguous definition of ethnicity and arbitrary classification of ethnic groups reflect

the changing nature of ethnicity, which has been criticized as the cause of endogeneity of ethnic

diversity. From the views of the instrumentalist approach and the constructivist approach,

ethnicity should not be measured in a fixed way over time. Fearon (2003) argues that “re-

searchers cannot assume that ethnic distinctions are wholly exogenous to other political, economic

and social variables of interest”. Ethnic boundaries are flexible in response to the change of social

environment and the availability of political and economic resources for individuals. Even
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within a given institutional environment, the salience of ethnic identity may change over time

in response to political and economic incentives (Watkins & Ferrara, 2005). This is the very case

in Africa as economic and political shocks often occur. Finally, according to the constructivist

school, individuals’ socioeconomic status can be an important factor in determining ethnic

identification.

Individual mobility is another source of changing the composition of ethnic groups. Differ-

ences in economic performance in different areas may have induced massive flows from poor

areas to rich areas. This uneven bilateral population flow can change the composition of ethnic

groups in both sides, making ethnic diversity in each area changing over time. Government

policies (i.e. labour policy and industrial policy) and political shocks (i.e. civil war and coloniza-

tion) may contribute to individual mobility. The nature of geographical landscape also plays

some part of role in individual mobility and ethnic composition of ethnic groups (Watkins &

Ferrara, 2005).

Above all, the arbitrary classification of ethnic groups and its resulting endogeneity of ethnic

diversity call for new indicators and perspectives to shed light on the long-term determinants of

economic development. Recently, a new measure of population heterogeneity-genetic diversity-

may alleviate the potential endogeneity problem and better explain the cross-country economic

performance.4

4See the following studies about the consequences of genetic diversity on comparative development performance:
Ashraf and Galor (2013b); Ashraf, Galor, and Klemp (2014); Arbatli, Ashraf, and Galor (2015); Ashraf, Galor, and
Klemp (2015); Galor and Klemp (2017); Arbatlı et al. (2020).
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2.2 The salience of ethnicity in Africa

Most studies regarding political economy start with a cross-country analysis, emphasizing

the role of national-level features, such as the legal system, the protection of property rights,

the degree of political freedom, ethnic diversity and political corruption, in contemporary

development performance in Africa. Indirect rules during the colonial period in Africa cultivates

the governance of ethnic power at the local level. After the independence of most African

countries in the 1960s, due to the dual authority of African countries (i.e. ethnic power and

national authority) and the limited power broadcasting to rural areas and places far from the

capital and urban centres, tribal leaders still have significant influences on the local citizens

in many aspects. Theses tribal leaders (ethnic or religious leaders) often act as the mediators

connecting the central government and local citizens. Thus, recent literature sheds light on

the dual authority, namely ethnic and national institutional structure in Africa. This section

focuses on the following three aspects: first, the introduction of the Ethnographic Atlas; second,

the salience of ethnic identity at the local level; third, the legacy of precolonial ethnic traits on

contemporary development.

2.2.1 The Ethnographic Atlas

The Ethnographic Atlas was initially published by George Murdock in the journal Ethnology

in 29 instalments between January, 1962 and July, 1980. The first issue introduced variables

relating to the social organization of 100 societies representing a fairly even distribution through-

out the world. Each subsequent issue added both variables and ethnic groups, culminating in a

summary volume in 1967 that listed over 60 variables for 862 societies. Later issues increased

the number of societies to 1265. The complete Ethnographic Atlas was digitized and published
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in 1999 by Patrick Gray. Murdock used both primary sources (ethnographic and anthropolog-

ical studies based on direct fieldwork) and secondary sources which were themselves based

on the archives of missionary societies, as well as field notes and special communications by

anthropologists and others.

The Ethnographic Atlas contains the most comprehensive information about societal char-

acteristics going back to pre-industrial times. The original dataset is collected at the ethnicity

level and contains information about various political, economic, cultural and geographical

characteristics of societies, which are all observed prior to industrialization or European contact.

23 ethnicities are observed during the seventeenth century or earlier, 16 during the eighteenth

century, 310 during the nineteenth century, 876 between 1900 and 1950, and 31 after 1950. For

nine ethnicities, an exact year is not provided.

In terms of African studies, based on the rich information about societal characteristics of

ethnic homelands, there is a tendency in the contemporary economic history and development

economics literatures to use the Ethnographic Atlas as a snapshot of pre-colonial Africa. Re-

searchers employ different ways to link the past to the present, using historical geographical

locations (Alsan, 2015), current distribution of languages or ethnicities across the world (Alesina,

Giuliano, & Nunn, 2013; Giuliano & Nunn, 2018), a migration matrix (Putterman & Weil, 2010)

or individual data at the ethnicity level (Alesina et al., 2013; Becker, 2019). Furthermore, a

prolific strand of the economics literature has documented a strong persistence of economic

outcomes over time, including economic growth, political development and a variety of cul-

tural traits (Gennaioli & Rainer, 2007; Putterman & Weil, 2010; Spolaore & Wacziarg, 2013;

Michalopoulos & Papaioannou, 2013; Alesina et al., 2013; Giuliano & Nunn, 2017).

Even though there is a comprehensive usage of the Ethnographic Atlas in African studies,

some issues should be carefully considered before the formal empirical analysis. First, each eth-
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nic group of African society has a date stamp that records the approximate date-of-observation.

According to Murdock, the “approximate time level to which the ethnographic data pertains”

ranges from 1830 to 1960 (Murdock, 1967a). It is neither a panel nor a cross-section, but the

tendency has been to ignore the temporal heterogeneity despite the very real possibility that

groups observed in 1830 may systematically differ from groups observed in 1960.

Second, current research tends to focus on the static boundaries of African chiefdoms and

how African political hierarchies from the past continue to shape economic development in

Africa today (Michalopoulos & Papaioannou, 2013; Gennaioli & Rainer, 2007; Acemoglu, Reed,

& Robinson, 2014). The Ethnographic Atlas, however, contains an abundance of other richly

nuanced ethnographic details on the beliefs, practices and institutions that shaped the everyday

lives of the people governed by these elites, such as family structure, kin relations, gender

relations, inheritance patterns. These ethnic characteristics are prominently in the economic

ascendancy of the West. It is interesting to see the difference of these ethnic features between

African societies and the West.

Third, the Ethnographic Atlas covers all continents except Antarctica, but by Murdock’s own

admission it is more complete for some areas than others. Murdock admitted that his coverage

of Europe was especially weak but claimed confidence in his coverage of Africa.5

Finally, the Ethnographic Atlas contains information that spans 130 years of African history.

Perhaps researchers tend to view the Atlas as a snapshot of Africa because Africa is thought

to be traditional and slow to change, or maybe even void of history before European conquest.

Perhaps it is because many of the ethnographies were written by European missionaries, dis-

trict commissioners and anthropologists who held biased, ethnocentric and racist views of the

5Giuliano and Nunn (2018) create an extended version of the Ethnographic Atlas, adding several additional
ethnicities, mostly in Europe.
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Africans they studied.

However, any of these potential biases, as shown above, should not preclude the investigation

of the historical information contained in the Ethnographic Atlas. The time stamp is a feature

of these data just like spatial boundaries and political centralization, and it offers a unique

opportunity to study historical changes in Africa during a crucial episode in its history (i.e.,

the period of European colonial rule).6 More importantly, recent studies construct various

pre-colonial ethnic features from the Ethnographic Atlas and then explore their legacies into

the contemporary development performance in Africa.

2.2.2 The statistical evidence from the Afrobarometer surveys

This section first shows some descriptive evidence on the salience of ethnic identity and

the influence of tribal leaders across more than 30 African countries, using the most recent

available Afrobarometer surveys (sixth wave, 2014-2015). The Afrobarometer surveys record

the individual-level information on respondents’ education, employment, living conditions,

public goods provision, civic participation, political attitudes, ethnic information and religious

information. For each country, the Afrobarometer surveys conduct nationally representative

interview with a random sample of 1200 or 2400 respondents. I mainly exploit the information

on self-identified ethnicity and the influence of ethnic leaders on individuals’ social, economic

and political issues at the local level.

The question regarding the importance of ethnic identity reads: “Let us suppose that you had

to choose between being a [Ghanaian/Kenyan/ect.] and being a [respondent’s identity group]. Which

6For example, M. Henderson and Whatley (2014) construct a measure of colonial occupation as the duration of
time between the date-of-colonization of an ethnic group’s territory and the date-of-observation as recorded in the
Ethnographic Atlas, and then investigate whether the estimated duration of colonial rule can explain any of the
variation in the structures and institutions of the societies recorded in the Ethnographic Atlas.
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of these two groups do you feel most strongly attached to?” Excluding some invalid answers, Figure

2.1 depicts respondents’ willingness to identify with national identity or ethnic identity. Across

a sample of approximately 44,000 individuals in the sixth wave, 52% of the respondents identify

with solely national identity or more national identity than ethnic identity, whereas 37% of

the respondents identify the equal importance of ethnic identity and national identity. Most

importantly, roughly 11% of the respondents identify either exclusively or overwhelmingly

with their ethnicity. To show the heterogeneity of ethnic identity across urban and rural areas,

Figure 2.2 depicts the distribution of identity (i.e. national identity and ethnic identity) in

urban areas and rural areas separately. The percentage of individuals who identify with solely

ethnic identity or more ethnic identity than national identity is slightly higher in rural areas

(12.072%) than that in urban areas (9.886%), while the percentage of individuals who identify

solely national identity or more national identity than ethnic identity is slightly lower in rural

areas (50.651%) than that in urban areas (53.27%).

Both Figure 2.1 and Figure 2.2 show that national identity and ethnic identity coexist across

most African regions. This dual identification appears in line with the dual authority and the

mixed governance of most African countries after decolonization (Herbst, 2014). Figure 2.2 also

shows that ethnic influence is stronger in rural areas compared with urban areas, implying the

limited influence of the modern national authority in rural areas in Africa. Overall, the salience

of ethnic identity implies the profound role of ethnic traits in shaping the social, economic and

political affairs for African citizens (Michalopoulos & Papaioannou, 2015).

The salience of ethnic identity in Africa is driven by various factors. First, Africa is the most

ethnically diverse region of the world, which is characterized by distinct cultural norms and

social traits (Alesina et al., 2003). Second, colonization reinforces ethnic identity because of

the indirect rule policy and the divide-and-rule policy by European colonizers (Michalopoulos
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& Papaioannou, 2016). Third, the slave trade has profound adverse effects on economic per-

formance in Africa, the potential channels are ethnic diversity and civic norms (Nunn, 2008a;

Nunn & Wantchekon, 2011; Whatley & Gillezeau, 2011b). Fourth, the historical conflicts during

the precolonial period and the contemporary civil conflicts in Africa strengthen the sense of

ethnic identity and weaken political trust (Besley & Reynal-Querol, 2014; Rohner, Thoenig, &

Zilibotti, 2013). Fifth, ethnic identity is magnified as a result of economic differences between

ethnic groups (Alesina, Michalopoulos, & Papaioannou, 2016). Lastly, national politics have a

strong ethnic component (e.g. ethnic voting) and some national policies have obvious patterns

of ethnic discrimination in Africa. Political favouritism is characterized by ethnic cleavages in

Africa in the form of ethnic favouritism.

Given the salience of ethnic identity and the array of factors as the proposed determinants, it

is necessary to investigate the specific dimensions that tribal leaders have an impact upon. The

following statistical evidence relies on some specific questions from the Afrobarometer surveys

(sixth wave, 2014-2015) about respondents’ perceptions on the role of traditional leaders and

religious leaders in handling with their personal issues, and thus their attitudes towards them.

Figure 2.3 reports the distribution of respondents’ views about the frequency of their contact

with the local chiefs (i.e. traditional leaders and religious leaders). The question reads, “During

the past year, how often have you contacted any of the following persons about some important problem

or to give them your views: Traditional Leaders/ Religious Leader?” According to the Afrobarometer

surveys with a sample of approximately 50,000 respondents, during one year preceding the

survey, approximately 31% of the respondents have at least one time contact with traditional

leaders, while approximately 39% of the respondents have at least one time contact with reli-

gious leaders. Approximately 10% and 15% of the respondents contact their traditional leaders

and religious leaders frequently. By contrast, Figure 2.4 shows the distribution of respondents’
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views about the frequency of their contact with the local government officials. Less than 30% of

the respondents contact their local government officials during one year preceding the survey.

Moreover, less than 5% of the respondents claim that they contact the local government officials

frequently.

Figure 2.5 provides some insight into the underlying reasons behind the popularity of local

chiefs. It compares different ratings of governance performance for local government officials

and traditional leaders by respondents during the last twelve months.7 The percentage of

respondents who generally rate positive with local government officials’ performance (51%) is

twenty percentage points lower than that with traditional leaders’ performance (71%), whereas

the percentage of respondents who generally rate negative with local government officials’

performance (49%) is twenty percentage points higher than that with traditional leaders’ perfor-

mance (29%).

As some additional evidence to evaluate the underlying reasons behind the willingness of

local citizens to contact local chiefs (i.e. traditional leaders and religious leaders) rather than

government officials (members of the parliament and local government councillors), Figure 2.6

and Figure 2.7 show the respondents’ trust level and corruption perception towards local chiefs

and government officials separately. The indicators of trust level and corruption perception

range from 0 and 3, with higher values indicating more trust and more corruption. Figure 2.6

illustrates that the average value for trust towards local chiefs is higher and towards government

officials is lower. In consistent with trust level, Figure 2.7 illustrates that the average value for

perceived corruption towards local chiefs is lower and towards government officials is higher.

Overall, the Afrobarometer surveys provide some descriptive evidence about the salience of

7Using the fourth wave of the Afrobarometer surveys, Michalopoulos and Papaioannou (2015) show that
traditional leaders have minimal involvement in providing public goods, but have considerable power in solving
local disputes and assigning property and land rights.
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ethnic identity and the underlying reasons behind the popularity and influence of local chiefs,

such as traditional leaders and religious leaders. The coexistence between local chiefs and

government officials in modern Africa reveals the key feature of mixed governance, namely the

dual authority between traditional leaders and government officials. Specifically, the traditional

authority influences the African citizens in many aspects and has profound impacts on their

political attitudes.

2.2.3 The legacy of precolonial ethnic characteristics

The salience of ethnic influence in Africa reflects the historical persistence of political institu-

tions, economic structures, social organizations, cultural norms at the ethnicity level (Giuliano &

Nunn, 2018). The precolonial ethnic-specific traits have persistent impacts on the contemporary

development performance in Africa (Michalopoulos & Papaioannou, 2015). This section reviews

the recent studies in political economy, which explore the features of these precolonial ethnic

traits and how these legacies map into comparative development performance within and across

African countries.

The first thing to evaluate the long-term impacts of precolonial population characteristics at

the ethnicity level is to obtain the reliable ethnic traits, which are able to capture precolonial

ethnic traits prior to European colonization. The primary data source of precolonial ethnic

traits is the Ethnographic Atlas, which was assembled by George Peter Murdock and contains

ethnographic information on the pre-industrial characteristics of 1,265 ethnic groups (Murdock,

1967b).8 This database documents a comprehensive set of cultural, social, economic and politi-

cal features at the ethnicity level across the world. More than 90% of ethnicities are observed

8The African part of the Ethnographic Atlas (843 ethnic groups) was digitized by Harvard Professor Nathan
Nunn.
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between the nineteenth century and the middle of twentieth century. There are 843 ethnic

groups in Africa, from which all of societal features are before contact with Europeans. Figure

2.8 maps the spatial distribution of ethnic groups, as well as the modern borders of African

countries (as of 2021). Based on the Ethnographic Atlas, Giuliano and Nunn (2018) provide

economic, political, cultural and environmental characteristics of the ancestors of current popu-

lation groups across the country. By linking the modern population distributions using over

7,000 different languages and dialects to the ancestral characteristics of ethnic groups from the

Ethnographic Atlas, they construct measures of the average precolonial characteristics of the

ancestors of the population in each country of the world.

Researchers have put forward various factors, such as culture, institution, geography, human

capital and technology, as the key explanatory variables to promote the sustainable economic

growth. An influential conjecture in political economy recently holds the view that the experi-

ence of statehood and political centralization of population societies have played fundamental

roles in shaping the long-term comparative economic development. For example, Bockstette,

Chanda, and Putterman (2002) and Putterman and Weil (2010) document that the constructed

state antiquity index (the years since 1 AD when a country had some form of statehood) is sig-

nificantly correlated with political stability and institutional quality, and also a good predictor

for current inequality, economic growth and GDP per capita. The empirical evidence shows that

Africa, compared to Europe and Asia, scores lower in terms of the statehood experience and

thus has a low quality of political institutions and a low level of economic development. Using

the jurisdictional hierarchy index from the Ethnographic Atlas at the ethnicity level, Gennaioli

and Rainer (2007) distinguish between fragmented societies (i.e. either stateless or organized
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as small chiefdoms) and centralized ones (i.e. large chiefdoms or part of large states).9 They

then estimate the percentage of the modern population that comes from politically centralized

ethnic groups for each country. By using the constructed cross-country precolonial political

centralization, they document a strong positive association between the provision of public

goods in African countries and the centralization of their ethnic groups’ precolonial institutions.

To evaluate the persistent effect of precolonial political centralization, recent studies have

moved from country-level to within-country analysis. By exploiting the within-country vari-

ations of political institutions, the empirical studies have the advantage of controlling for

numerous country-level confounding factors, such as macroeconomic policies, foreign aid

and other formal institutions.10 Additionally, the regional level analysis also benefits from

taking into account many local geographical, ecological and climatic factors. For instance,

Michalopoulos and Papaioannou (2013) examine the role of precolonial political centralization

(i.e. jurisdictional hierarchy beyond local community) in influencing comparative economic

development within African countries. After accounting for a variety of local factors (i.e. popula-

tion density, geographic conditions, and other observable ethnic-specific cultural and economic

variables) and country fixed effects, they document a strong association between precolonial

political centralization and regional economic development, as proxied by satellite images

of light density at night. Bandyopadhyay and Green (2016) examine the role of precolonial

political centralization on development performance, using detailed surveys in Uganda. They

find that precolonial ethnic political centralization is correlated with private goods (such as

9The proxy of political centralization from the Ethnographic Atlas describes the number of political jurisdictions
above the local (usually village) level for each group. A score of 0 indicates stateless societies, a score of 1 indicates
small chiefdoms, a score of 2 designates large chiefdoms, and a score of 3 and 4 represent groups that were part of
large states.

10There is a debate over whether the conventional cross-country analysis about the relation between political
institutions and comparative economic development reflects a causal relationship or is driven by hard-to-quantify
geographic or other country-level factors.(Michalopoulos & Papaioannou, 2015)
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poverty and asset ownership) rather than public goods (immunization coverage and primary

school enrolment).11 Depetris-Chauvin (2015) and Wig (2016) find that precolonial political

institutions, as proxied by statehood experience and political centralization, are negatively

correlated with the prevalence of the contemporary conflicts in Africa.

In addition, to emphasize the role of precolonial political centralization, some studies have

exploited other ethnic characteristics from the Ethnographic Atlas and documented their persis-

tent impacts on current development performance. By investigating the influence of ancestral

lifeways on the contemporary individual economic outcomes, within enumeration areas as

well as occupational groups, Michalopoulos, Putterman, and Weil (2019) find that individuals

from ethnicities that derived a larger share of subsistence from agriculture in the precolonial

era are today more educated and wealthy. Alesina, Brioschi, and La Ferrara (2016) investigate

the historical origins and persistence of gender norms in sub-Saharan Africa. They document

that various ancestral characteristics, such as the mode of production, marriage patterns and

living arrangements, are good predictors of the modern social norms about gender roles, family

structures and intra-family violence. They also uncover a sizeable gender gap in attitudes

towards violence (with women being more likely to justify violence compared to men), which is

predicted by differences in demographic characteristics and by ancestral characteristics.

11This result is consistent with the limited role of traditional leaders in providing local public goods in Africa.
By distinguishing the primary role of local public affairs between traditional leaders and the government, the
Afrobarometer surveys (the fourth wave) show that traditional leaders are minimally involved in providing
education, health, sanitation and environmental protection but are largely responsible for solving local disputes
and allocating land properties (Michalopoulos & Papaioannou, 2015).
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Figure 2.1: Ethnic versus national identity

Figure 2.2: Ethnic versus national identity by location
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Figure 2.3: Actual influence of traditional leaders

Figure 2.4: Actual influence of government officials
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Figure 2.5: Performance ratings for traditional leaders and government officials

Figure 2.6: Trust scores (0-3 scale)
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Figure 2.7: Corruption perceptions (0-3 scale)

Figure 2.8: The spatial distribution of 843 ethnic groups in Africa
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Chapter 3

Genetic Diversity and Interpersonal Trust,

Evidence from Africa

3.1 Introduction

In a recent paper, Ashraf and Galor (2013b) shed light on the relationship between genetic

diversity and economic development in a cross-country sample, demonstrating that genetic

diversity has a hump-shaped effect on comparative economic performance. They postulate

two opposing effects of genetic diversity, as two potential channels, on the long-term economic

performance. In terms of detrimental effect, they argue that genetic diversity is negatively

associated with interpersonal trust, which affects economic performance. In terms of beneficial

effect, they argue that higher genetic diversity contributes to more scientific output, which

results in more economic output. In particular, the intermediate level of genetic diversity is

conducive to income per capita. As a result, they regress interpersonal trust on genetic diversity

at the country level, and empirically demonstrate that genetic diversity has a significant and

negative effect on interpersonal trust.
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In a related paper, Arbatlı et al. (2020) advance the hypothesis that interpersonal population

diversity, as reflected by genetic diversity within ethnic groups, has contributed significantly to

the risk and intensity of historical and contemporary civil conflicts. They argue that genetic

diversity may contribute to intergroup as well as intragroup civil conflicts through the following

mechanisms, such as the prevalence of mistrust, the divergence in preferences for public goods

and redistributive policies, and the degree of fractionalization and polarization across ethnic

groups. The proposed correlation and the suggestive mechanisms between genetic diversity and

civil conflicts are established empirically both at the country and ethnicity level. In terms of

the mediating channel of interpersonal trust at the individual level, they restrict the sample

(surveyed by the Afrobarometer) in Africa and find that observed genetic diversity within ethnic

groups is negatively associated with interpersonal trust of individuals, after accounting for

individual-level characteristics, district-level characteristics, exposure to slave exports, the

degree of fragmentation, host-country fixed effects and ancestral-country fixed effects.

Motivated by the papers from Ashraf and Galor (2013b) and Arbatlı et al. (2020), this

chapter tries to evaluate the relationship between genetic diversity and interpersonal trust

at the disaggregated level. Combining data on genetic diversity at the ethnicity level from

Pemberton, DeGiorgio, and Rosenberg (2013) and interpersonal trust at the individual level

from the Afrobarometer surveys (the fifth wave), I use genetic diversity, which is predetermined

in human history, to capture variations in genetic makeup within ethnic groups. I then try

to evaluate its impact on interpersonal trust in Africa. I find that individuals that belong to

ethnic groups which are genetically more diverse tend to exhibit lower levels of generalized

trust. Using an OLS regression model, a one percent point increase in genetic diversity would

be associated with a decline in generalized trust by 0.1071 percent in the baseline model specifi-
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cation. The negative association between genetic diversity and interpersonal trust is robust to

various measures of interpersonal trust, an alternative matching method of ethnic groups and IV

estimates. As a result, I document the negative impact of genetic diversity within ethnic groups

on interpersonal trust at the individual level in Africa, which is consistent with genetic-trust

relationship at the country level in Ashraf and Galor (2013b) and at the individual level in

Arbatlı et al. (2020).

Contrary to the country-level analysis of the genetics-trust nexus in Ashraf and Galor (2013b),

I use group-level data on genetic diversity and individual-level data on trust and evaluate their

association, which has the following advantages. First, compared with cross-country analysis

of interpersonal trust, focusing on the disaggregated level analysis allows the inclusion of

individual-level and group-level characteristics in regression models. Interpersonal trust is

determined by individual-level and community-level attributes (Alesina & La Ferrara, 2002),

aggregating this variable may neglect various patterns of interpersonal trust within ethnic

groups and mix its association with genetic factors. For example, Hooghe, Reeskens, Stolle, and

Trappers (2009) study the relationship between ethnic diversity and interpersonal trust in a

cross-national multilevel analysis. Their empirical results find that at the individual level, the

negative association between genetic diversity and generalized trust is robust; while at the coun-

try level, the above negative relationship disappears. Second, genetic diversity within ethnic

groups has less measurement bias than within countries, especially in countries where a vast

number of ethnic groups are located. Genetic diversity is the diversity of genetic types observed

among members of a population (Rosenberg & Kang, 2015). Genetic diversity is computed by

measuring variations of alleles in the gene pool within a given population. If individuals migrate

from one country to another country in response to external shocks (such as civil conflicts and

natural disasters), this will change the gene pool of the destination country and thus genetic
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diversity within that country. Populations within ethnic groups have been largely native to

their domestic homelands, the analysis at the ethnicity level diminishes the potential concern

about the effect of migrations across countries on both the distribution of genetic diversity and

interpersonal trust. As a result, focusing on genetic diversity at the ethnicity level, on the other

hand, is not affected by the ethnic composition of the country given that it captures genetic

variation within ethnic groups.

Focusing on the role of genetic rather than ethnic factor in determining interpersonal trust

benefits from the following advantages. Previous studies emphasize the importance of ethnic

diversity in affecting interpersonal trust. However, there are various dimensions of ethnicity and

various sources of these dimensions, leading to arbitrary classifications of ethnic groups (such as

linguistic groups and religious groups).1 Additionally, ethnicity is normally a self-reported char-

acteristic. It may be affected by development and political features, making various measures of

ethnic diversity endogenous to development, cooperation, and therefore to trust. To mitigate

the concern about the endogeneity of ethnic diversity, using genetic diversity as a source of

population diversity is more reliable. The distribution of within-group genetic diversity across

populations is accounted for by geographical distance from the original settlement of human

beings, as suggested by the “out of Africa” hypothesis and the “serial founder effects” theory.

As a result, genetic diversity is less likely to be affected by interpersonal trust.

A natural question arising from the above discussion is why I am focusing on the relationship

between genetic diversity and interpersonal trust in Africa, rather than other continents. First,

Africa has large variations in terms of genetic diversity, reflecting the fact that it hosts the

largest number of ethnic groups than in any other continent. Genetic diversity of contemporary

populations in Africa, where belongs to the Old World, predominantly reflects the diversity of

1See detailed discussion about ethnic groups in Chapter 2.
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indigenous populations that are native to their current locations before the colonial era. The

post-1500 population movements in Africa is less likely to result in the significant admixture of

populations that are culturally distant from one another Arbatlı et al. (2020). Second, there is a

lack of available data on genetic diversity, particularly at the ethnicity level. Collecting data on

genetic diversity is difficult because of ethical reasons and institutional regulations. Moreover,

data on genetic diversity is collected by separate research teams and, for the most part, each

team includes a small number of ethnic groups. As a result, the potential inconsistent research

designs among these studies weaken the comparability of genetic diversity. However, Pemberton

et al. (2013) provide a comprehensive picture of genetic diversity at the ethnicity level across

the globe, correcting for procedural differences in the production of different datasets. Their

dataset contains 267 human populations, with almost half of the groups being in Africa (117 in

total).

The empirical results add to the literature about the determinants of trust. Alesina and

La Ferrara (2002) summarize the following three factors: 1) individual characteristics, such as

education, income and personal misfortunes; 2) community characteristics, such as ethnic diver-

sity and public goods provision; 3) past experiences about ethnic and gender discrimination

(i.e. blacks and women). At the individual level, a higher level of trust is associated with better

education (Helliwell & Putnam, 2007), higher personal income (Li, Pickles, & Savage, 2005), and

less probability of unemployment (Brehm & Rahn, 1997). At the country or community level,

several studies document a negative association between ethnic diversity and trust (Putnam,

2007; Zerfu, Zikhali, & Kabenga, 2008), while others demonstrate a mixed relationship between

ethnic diversity and trust (Hooghe et al., 2009; Dinesen & Sønderskov, 2015). The empirical

evidence also complements those studies investigating the long-term effects of historical events

on trust, such as slave trades (Nunn & Wantchekon, 2011), civil conflicts (Rohner et al., 2013),
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historical weather variability (Buggle & Durante, 2016), lineage organization (Moscona, Nunn,

& Robinson, 2017) and protests (Sangnier & Zylberberg, 2017).

The genetic origins of trust also relate to the literature about personality theory, kin-selection

theory and their relation to evolutionary forces in behavioural science. In terms of the per-

sonality model, Bouchard and Loehlin (2001) argue that, trust is an important component of

personality and genetically heritable. Furthermore, kin selection theory suggests that individ-

uals are prone to trusting those who share similar genes (Ostrom & Walker, 2003). From the

evolutionary view, Boyd and Richerson (2005) document a close relation between the evolution

of genes and cultural behaviours. They demonstrate that genes, as well as cultural markers

(such as trust) are subject to natural selection, mutation and random drift. Some studies empiri-

cally demonstrate that trust is genetically determined, using a field experiment approach. For

example, Cesarini et al. (2008) exploit genetic variations between monozygotic and dizygotic

twins and explain their behavioural differences in terms of genes. They find that monozygotic

twins consistently exhibit more trusting behaviour than dizygotic twins.

3.2 Literature review

This chapter contributes to a large volume of studies that investigate the relationship between

population diversity and political economy. Population diversity can have positive and negative

effects on economic and social outcomes.2 On the one hand, population diversity may increase

productivity because of the complementarity of different skills. On the other hand, it may bring

about lack of communication, difficulty in running a policy, conflict or even civil wars. From this

point of view, a part of the literature (e.g., Ashraf & Galor, 2013b; Alesina, Harnoss, & Rapoport,

2Population diversity is normally measured in terms of ethnicity, language, religion, genes and birthplace.
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2016) argue that the relationship between population diversity and economic development

exhibits an inverse U-curve pattern, while the intermediate level of population diversity is the

most beneficial point for economic development. Furthermore, different channels are proposed

to link various measures of population diversity to economic outcomes. As discussed above,

Ashraf and Galor (2013b) and Arbatlı et al. (2020) establish empirically that, genetic diversity is

negatively correlated with interpersonal trust both at the national level and ethnicity level.

Earlier studies focus on the consequences of ethnic diversity in terms of economic and social

outcomes. Mauro (1995) shows that a high level of ethnic diversity leads to a high level of

investment. Easterly and Levine (1997) show that ethnic diversity can help to explain the failure

of public policies, which leads to the bad performance of economic growth in Africa. La Porta

et al. (1999) suggest that ethnic diversity can partly explain the quality of government. Alesina

et al. (2003) hold a similar argument, finding that both ethnic diversity and linguistic diversity

have negative effects on the quality of government. Alesina, Baqir, and Easterly (1999) show

that ethnic diversity negatively correlates with the provision of public goods. Montalvo and

Reynal-Querol (2005) find that ethnic polarization has a large and negative effect on economic

performance through the reduction of investment, the increase of government assumption and

the probability of a civil conflict.

Relating to trust, large volumes of studies document that ethnic diversity is negatively

contributing to various measures of trust. Collier (1998) argues that diversity has various

detrimental microeconomic effects, such as lowering the level of trust among individuals.

Drawing on America’s experience, Putnam (2007) argues that, in the short run, an ethnically

diverse environment tends to lower the overall trust level. Based on survey data in Australia,

Mendolia, Tosh, and Yerokhin (2016) show that the increase in ethnic and linguistic diversity is

negatively associated with local trust. When shifting the attention to cross-country analysis, the
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situation seems to be complicated. Based on a cross-national survey, Hooghe et al. (2009) confirm

the negative relationship between ethnic diversity and generalized trust at the individual level,

while at the country level, the negative relationship disappears. Robinson (2013) employs public

opinion data on trust in coethnics and non-coethnics from sixteen African countries, and find

that ethnic diversity is positively related to ethnocentric trust across countries, but negatively

related to ethnocentric trust within countries.

However, ethnic diversity is criticized as the determinant of economic and social outcomes

for the following reasons.3 Firstly, because of various measures of ethnic diversity (such as

language and religion) and multiple ways to specify the set of ethnic groups in a country,

ethnic diversity, employed in previous studies, tends to be arbitrarily defined and thus leads

to non-robust empirical results about the relationship between ethnic diversity and economic

performance (Watkins & Ferrara, 2005). The second issue relates to the endogeneity of ethnic

diversity in determining economic and social outcomes. Fearon (2003) argues that ethnic

distinctions cannot be wholly assumed to be exogenous to other political, economic and social

variables of interest. Ashraf and Galor (2013b) demonstrate that the forces of colonialism and

globalization over the past 500 years shaped ethnolinguistic diversity, indicating that ethnic

diversity is likely to be affected by mass migration in the previous half millennium.

Because of the availability of data on genetic diversity, it has recently attracted much attention

in explaining social and economic outcomes. For example, Spolaore and Wacziarg (2009) find

that after controlling for measures of geographical distance, climatic differences, transportation

costs, and measures of historical, religious, and linguistic distance, genetic distance has an

economically and statistically significant effect on income differences across countries. Giuliano

3Chapter 2 provides a more detailed discussion about the limitation of ethnic diversity to proxy for population
diversity.
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et al. (2013) argue that genetic distance between populations is negatively correlated with trade

flows, while after controlling for geography, the impact of genetic distance disappears. Fensore,

Legge, and Schmid (2016) also find that, in addition to transportation costs, genetic distance

is an important barrier to international trade. They postulate that the negative relationship

between trade flows and genetic distance constitutes an important channel through which

genetic distance affects income differences across countries. In contrast to the use of genetic

makeup across ethnic groups, Ashraf and Galor (2013b) employ genetic diversity, an index

measuring genetic variations within ethnic groups, and evaluate its impact on the long-term

economic performance. They find that genetic diversity, determined thousands of years ago, has

significant effects on economic prosperity today. In particular, they show that genetic diversity is

positively associated with innovation output and negatively associated with interpersonal trust.

However, there is a lack of systematically disaggregated level analysis about the relationship

between genetic diversity and interpersonal trust.

3.3 Data

3.3.1 Interpersonal trust

The data on various measures of interpersonal trust is obtained from the fifth wave of multi-

ple Afrobarometer surveys (2011-2013) in 34 African countries.4 This survey dataset contains a

sample of 51,623 respondents, and those interviews are conducted using local languages with a

random sample of 1200 or 2400 in each country.

Generalized trust, which is the main dependent variable of interest in empirical analysis, is

4Afrobarometer is a pan-African research network that conducts public attitude surveys on social, political
and economic conditions at the individual level, including various measures of interpersonal trust in around 34
countries in Africa.
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collected by asking the following question: “Generally speaking, would you say that most people can

be trusted or that you must be very careful in dealing with people”. Excluding some invalid answers

such as “don’t know” and “refused to answer”, the respondents choose between two possible

answers: “must be very careful” or “most people can be trusted”. Restricted by the availability of

genetic diversity (as shown below) and invalid answers of generalized trust question, 11,287

respondents reported their attitudes to trust. Approximately 79% of respondents chose the

answer “must be very careful”, while 21% of respondents chose the answer “most people can be

trusted”. The distribution of responses for generalized trust indicates that individuals exhibit

lower levels of overall trusting attitudes.

Since respondents’ answers to generalized trust question are categorical, I convert the re-

sponses for generalized trust question into a dummy variable that assigns a number to each

response. Following this strategy, I construct a dummy that takes on the value of 1 if the respon-

dent chose the answer “most people can be trusted” and 0 if the respondent chose the answer

“must be very careful”. In the sample of 11,287 respondents, the mean value of generalized trust

is close to 0.21, with the standard deviation of 0.41.

The ethnicity of an individual in the survey dataset is a linkage point in matching with the

corresponding ethnic group in Murdock (1959). In the Afrobarometer surveys, the ethnicity

of each respondent is identified by asking the following question (numbered as Q84 in the

Afrobarometer surveys): “What is your ethnic community, cultural group or tribe”. Excluding some

invalid answers, all respondents identified their ethnicity status in one of 527 ethnic groups.

Therefore, I match the ethnicity of each respondent in the Afrobarometer surveys with

the corresponding ethnic group in Murdock (1959). The seminal work conducted by George

Murdock provides a comprehensive picture of the distribution of 843 ethnic groups throughout
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Africa.5 Based on this fundamental work, Gray (1998) constructs a new dataset (called ”Ethno-

graphic Atlas”), including various aspects of historically social, cultural and economic indicators

of each ethnic group.6

3.3.2 Genetic diversity

Genetic diversity is the diversity of genetic types observed among members of a population

(Rosenberg & Kang, 2015). This is a simplified definition but exactly illustrates the diversity in

terms of genetic information within a given population. The most commonly used measure for

genetic diversity across individuals within a given population group is expected heterozygosity.

This index could be interpreted as the probability of two individuals within one group, selected

randomly, are genetically from one another. The construction of expected heterozygosity is

based on allelic frequencies. Given that allele is located in a specific gene or DNA locus, averag-

ing all allelic frequencies in one gene or DNA locus yields the overall expected heterozygosity.

The formal expression is illustrated as follows. Consider a single locus l with k observed

alleles in a given population, and let pi denote the frequency of the ith allele. Then, expected

heterozygosity with respect to locus l is

H l
exp = 1−

k∑
i=1

p2
i (3.1)

5George Murdock published his book “Africa, its peoples and their cultural history” in 1959 and was first to
introduce the classification of ethnic groups throughout Africa based on the division and evolution of languages.
This classification follows the criteria that each ethnic group has its own language (or a dialect of language),
reflecting ethnic identity of individuals based on their cultural belongings.

6These variables include location (latitude and longitude), major subsistence activities (gathering, hunting,
fishing, animal husbandry, or agriculture), mode of marriage (dowry etc.), family organization (extended or
nuclear, monogamy or polygyny, etc.), type of agriculture (irrigation, type of crops), number of jurisdictional
levels, specialization of economic activities by sex, language group, class structure, form and prevalence of slavery,
succession rules for local headman, property inheritance rules, type of dwellings. The above broad sets of variables
are from Human Area Relations Files (HARF), which is an internationally recognized organization aiming at
collecting first-hand survey materials about human culture, society and behaviour in the past and present.
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Given allelic frequencies for each allele of m different loci, the average across these loci then

yields aggregated expected heterozygosity of overall genetic diversity as

Hexp = 1− 1
m

m∑
l=1

kl∑
i=1

p2
i (3.2)

Where kl denotes the number of observed alleles in locus l.

Pemberton et al. (2013) provide data on genetic diversity at the population level. They

combine separate genetic dataset of human populations from various sources to construct a new

database containing 5,759 individuals from 267 populations across the globe. Correcting for

methodological inconsistency in previous studies, they perform classical metric multidimen-

sional scaling (MDS) method and ultimately provide data with the index of genetic diversity.

This dataset contains genetic diversity within groups for a large sample of 230 populations,

including 117 African population groups.7

Pemberton et al. (2013) include population group name, country name and expected het-

erozygosity whereas Murdock (1959) provides ethnic group name, cultural group name and

country name according to geographical and cultural features of each ethnic group. To merge

data on genetic diversity from Pemberton et al. (2013) to ethnicity-level data (i.e. control

variables and the aforementioned generalized trust) from Murdock (1959), I utilize their defined

population group name at the finest level. In other words, I first select those population groups

that refer to ethnic groups in Pemberton et al. (2013) and match them with Murdock (1959)

if they were consistent with the corresponding ethnic groups in Murdock (1959). However,

some populations in Pemberton et al. (2013) cannot be directly matched with ethnic groups in

Murdock (1959), because they represent cultural groups rather than ethnic groups. I match

7See Table 20 in Pemberton et al. (2013) for more details.
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these populations with ethnic groups that share the same cultural groups in Murdock (1959). 8

Taken from Pemberton et al. (2013), 110 ethnic groups maintain their values of expected

heterozygosity. The mean of expected heterozygosity is 0.76 with the standard deviation of 0.03.

In particular, Dogon has a minimum of expected heterozygosity with 0.371, while Turu has a

maximum of expected heterozygosity with 0.768.9

3.4 Empirical analysis

3.4.1 Model specification

In light of the hypothesis that genetic diversity has a persistent impact on interpersonal trust

over the long-term, I estimate variants of the baseline model below:

trusti,e,c = α+β∗diversitye+γ1∗individuali,e,c+γ2∗communityi,e,c+γ3∗historyi,e+γ4∗countryc+εi,e,c

(3.3)

Where i denotes individual-level, e denotes ethnicity-level, and c denotes country-level. The

variable trusti,e,c represents interpersonal trust at the individual level. The variable diversitye is

the measure of genetic diversity, which varies across ethnic groups. The disturbance term εi,e,c

reflects some unobserved factors. The coefficient of interest β captures the impact of genetic

diversity on interpersonal trust, reflecting the core theme in this chapter. As shown above, the

hypothesis is that genetic diversity within ethnic groups, which is historically determined, has a

negative impact on interpersonal trust at the individual level. Therefore, the main coefficient of

interest β should be negative and significant, after controlling for various confounding factors.

8The detailed matching schemes are further explained in the appendix.
9Table 3.1 reports summary statistics of trust variables, genetic diversity and other control variables.
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In all the following model specifications, I cluster standard errors at the ethnicity level that

accounts for two main concerns related to unadjusted standard errors. First, there are several

ethnic groups in which their genetic diversity takes the same value and thus clustering at the

ethnicity level is required. Second, clustering at the ethnicity level accounts for intra-ethnicity

correlation in un(observed) features and thus allows for arbitrary residual correlation within

ethnic groups.

Ethnicity-level and individual-level characteristics are key controls since they provide vital

information to co-structure (with genetic diversity) the formation of today’s interpersonal trust

in Africa. As Alesina and La Ferrara (2002) suggest, individual and community characteristics

are two important components in determining trust. As a result, I utilize the self-reported

information from the Afrobarometer surveys to construct the relevant individual-level and

community-level characteristics. The vector individuali,e,c represents the individual-level con-

trols, including age, education, employment status, gender, living conditions and urban/rural.

Although data on personal income is not available in the Afrobarometer surveys, many controls,

such as living conditions and education are good proxies for personal economic welfare. The

vector communityi,e,c includes the community-level controls, including the provision of public

goods and ethnic discrimination. The first denotes an array of public goods that are provided

at local level, including access to electricity, access to piped water systems, access to sewage

systems, access to cell phone services, access to post offices, access to schools, access to health

clinics, access to market stalls, access to police,and access to paved roads. The second refers to

whether each individual, as a member of a specific ethnic group, is treated fairly or unfairly

by national authorities. The common wisdom believes that more public goods provision and

less ethnic discrimination is associated with higher levels of trust. Additionally, the vector

historyi,e includes two historical events that have long-term effects on contemporary devel-
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opment performance in Africa.10 For example, Nunn and Wantchekon (2011) document the

negative impact of the slave trade on interpersonal trust in Africa, while Michalopoulos and

Papaioannou (2016) demonstrate the negative impact of ethnic partitioning on the prevalence

of conflicts in Africa. Lastly, country fixed effects are always controlled for, to filter out several

unobserved time-invariant confounding factors at the country level.

3.4.2 Baseline results

Table 3.2 reports the empirical results of the impact of genetic diversity within ethnic groups

on generalized trust. A number of model specifications including various subsets of controls in

Equation 3.3 are subsequently employed to estimate the relationship between genetic diversity

and interpersonal trust.

Column (1) demonstrates that, by controlling for country fixed effects, the impact of genetic

diversity on generalized trust is negative and statistically significant at the 1% level. Augmented

by individual characteristics in column (2) and further community characteristics in column (3),

the negative association between genetic diversity and generalized trust still holds. However,

the coefficient of genetic diversity subsequently decreases, reflecting the influence of individual

and community characteristics on generalized trust. Moreover, the provision of public goods (i.e.

access to electricity grids, schools and health clinics) is positively associated with generalized

trust, while ethnic discrimination is negatively associated with generalized trust. The coefficients

of individual-level and community-level characteristics are mostly consistent with the argument

in Alesina and La Ferrara (2002). Lastly, column (4) further controls for the potential influence

of historical events, such as the slave trade and ethnic partitioning, where the coefficient of

10Nunn (2014b) reviews the recent historical development literature and argues that historical events have
persistent impacts on contemporary development performance across the globe.
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genetic diversity is statistically significant at the 1% level and the magnitude further decreases.

The slave trade is negatively and significantly associated with interpersonal trust, as shown in

Nunn and Wantchekon (2011). The coefficient of ethnic partitioning is economically meaningful,

as shown in Michalopoulos and Papaioannou (2016), but statistically insignificant. To interpret

economic significance, the coefficient of genetic diversity in column (4) illustrates that, after

controlling for individual and community characteristics, historical events and country fixed

effects, one percent increase in genetic diversity would be associated with a decline in generalized

trust by 0.1071 percent.

To summarize, Table 3.2 demonstrates that genetic diversity within ethnic groups has a

statistical and significant impact on generalized trust at the individual level. The impact

of genetic diversity may persist over the long run and still has an impact on interpersonal

trust today. The negative association between genetic diversity and interpersonal trust at

the disaggregated level is consistent with the same argument but uncovered at the country

level, as shown in Ashraf and Galor (2013b). Furthermore, the empirical results provide the

empirical evidence that documents the deep-rooted genetic origins of trust by taking a historical

perspective.

3.5 Robustness checks

Rather than using generalized trust as the main measure of interpersonal trust as shown

in Ashraf and Galor (2013b), I turn to employ three other measures of interpersonal trust to

examine the main hypothesis. These measures are collected from the Afrobarometer surveys

by asking the following questions: “How much do you trust the following types of people, your

relatives/ your neighbours/ other people you know”. Excluding some invalid answers such as “don’t
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know” and “refused to answer”, I take values of 0, 1/3, 2/3, 1, which correspond to “not at all”,

“a little”, “somewhat” and “a lot”. Note that higher values denote higher levels of interpersonal

trust.

Using the model specification shown in the last column of Table 3.2 as the benchmark, Table

3.3 shows empirical results regarding the association between genetic diversity and interper-

sonal trust by employing the above three measures of interpersonal trust. It shows that, after

controlling for individual and community characteristics, historical events and country fixed

effects, the impact of genetic diversity within ethnic groups on interpersonal trust is still statisti-

cally and economically significant. To interpret economic significance, the coefficient of genetic

diversity across all the columns imply that, after accounting for the benchmark controls, one

percent increase in genetic diversity would be associated with 0.1874/0.1772/0.1735 percent

decrease in trust relatives/neighbours/others.

Taking a population name in Pemberton et al. (2013) as an ethnic group name, I obtain

genetic diversity of 52 ethnic groups in total. I then call these groups “exact matching groups”.

By contrast, other matching pairs observed in the dataset are called “approximate matching

groups”.11 Individuals who are affiliated with “exact matching groups” could provide more

accurate information in terms of expected heterozygosity, compared with those affiliated with

“approximate matching groups”. It is possible, by means of including only “exact matching groups”,

to examine the robustness of OLS estimates obtained in Table 3.2. The OLS estimates in Table

3.4 show that the coefficient of genetic diversity across all the four columns is quite similar with

its counterpart in Table 3.2. By only including “exact matching groups”, the negative association

between genetic diversity and interpersonal trust remains intact.

11Ethnic groups from ”exact matching groups” are obtained from the first matching method in the appendix,
while ethnic groups from ”approximate matching groups” are obtained from the second matching method in the
appendix.
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Even though genetic diversity is relatively exogenous, there still may have a concern that

genetic diversity could be endogenous to economic and social outcomes (Fearon, 2003; Watkins

& Ferrara, 2005; Ashraf & Galor, 2013b). However, as biological theory suggests, genetic diver-

sity within ethnic groups is relatively stable and inherently transmitted from their ancestry to

modern human populations, implying that genetic variation rarely alters within one population.

To alleviate the potential endogeneity problem, I use the migration distance from East Africa to

historical settlements, to instrument for genetic diversity for each ethnic group. To be a valid

instrument, it is required that the migration distance is correlated with genetic diversity but un-

correlated with any other factors that may potentially become determinants of generalized trust

today. Following the empirical strategy from Ashraf and Galor (2013b), the instrument variable

of the migration distance is constructed using historical borders of ethnic groups in Murdock

(1959). I calculate the migration distance from the centroid of each ethnic group to Addis Ababa

in Ethiopia. In an African context, this instrument captures the external shocks of migration

out of East Africa that happened thousands of years ago, which gradually shaped the structure

and evolution of genetic diversity within ethnic groups. This historical migration is consistent

with the “out of Africa” hypothesis, a widely accepted theory by population geneticists.12

Table 3.5 shows the IV estimation results, using generalized trust as the main dependent

variable and migration distance as a proxy for genetic diversity within ethnic groups. Column

(1) only includes country fixed effects, while column (2) and (3) subsequently include individual

characteristics and community characteristics. Lastly, column (4) further includes historical

controls. Genetic diversity is significantly and negatively correlated with migration distance

across all model specifications at the first stage, which is consistent with the “serial founder

12The “out of Africa” hypothesis suggests that the modern populations are originated from East Africa and their
generations migrate to other continents over the millions of years.
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effect” theory. Actually, F statistics is large enough (larger than 10) to show the statistical

evidence of a strong instrument. The estimates at the second stage illustrate that without

any controls, predicted genetic diversity is highly significant and negatively associated with

generalized trust.13 After subsequently controlling for various subsets of confounding factors,

the impact of genetic diversity on interpersonal trust at the disaggregated level is still negative

and statistically significant.14

3.6 Conclusion

The investigation regarding the association between genetic diversity and interpersonal trust

at the disaggregated level in this chapter contributes to a better understanding of the determi-

nants of interpersonal trust today. This chapter studies the genetic origins of interpersonal trust,

using expected heterozygosity as the measure of genetic diversity within ethnic groups. The

baseline empirical results uncover the negative association between genetic diversity within

ethnic groups and interpersonal trust at the disaggregated level.

The empirical results lend strong support to the theory that lower levels of interpersonal

trust among Africans can be traced back to their genetic origins. A society with more genetically

diverse ethnic groups is likely to promote lower levels of interpersonal trust at the individual

level. The empirical analysis is supportive of the empirical results, as shown in Ashraf and Galor

(2013b) and Arbatlı et al. (2020), who show empirically that, as one of the mediating channels,

interpersonal trust is negatively correlated with genetic diversity both at the national level and

13The difference of the magnitude between OLS estimates and IV estimates reflects the potential measurement
errors of genetic diversity. In fact, the Durbin-Wu-Hausman test in the last column (the baseline IV estimates with
full controls) cannot reject the null hypothesis of the consistency at the 10 percent level or lower, suggesting that
selection into the slave trade is not strongly biasing the OLS estimates.

14Using other three measures of interpersonal trust as outcomes, the IV estimates are similar with the corre-
sponding OLS estimation results.
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ethnicity level across the globe. However, using the individual-level data on interpersonal trust

and ethnicity-level data on genetic diversity in Africa, the main contribution is to confirm the

negative association between genetic diversity and interpersonal trust at the disaggregated level.
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Table 3.1: Summary statistics

Obs. Mean S.D. Min. Max.

Key variables

Generalized trust 7,160 0.1711 0.3766 0 1
Trust relatives 7,317 0.763 0.3298 0 1
Trust neighbors 7,307 0.550 0.011 0 1
Trust others 7,292 0.411 0.3652 0 1
Genetic diversity 7,326 0.754 0.04049 0.371 0.768
Individual controls

Age 7,294 36.75 14.65 18 105
Age squared 7,294 1,565 1,313 324 11,025
Living conditions 7,301 2.556 1.241 1 5
Employment 7,301 1.36 1.207 0 3
Education 7,306 3.272 2.11 0 9
Gender 7,326 1.501 0.5 1 2
Urban 7,326 1.572 0.4948 1 2
Community controls

Electricity grid 7,326 0.7292 0.4444 0 1
Piped water 7,325 0.5282 0.4992 0 1
Sweage system 7,320 0.2989 0.4578 0 1
Cell phone 7,322 0.9399 0.2377 0 1
Post office 7,304 0.1844 0.3879 0 1
School 7,326 0.8763 0.3292 0 1
Health clinic 7,299 0.5484 0.4977 0 1
Market stalls 7,324 0.6621 0.473 0 1
Police 7,326 0.2458 0.4306 0 1
Paved road 7,326 0.4152 0.4928 0 1
Ethnic discrimination 7,056 0.7897 1.002 0 3
Historical controls

Slave intensity 7,326 1.075 0.9968 0 2.702
Ethnic partition 7,326 0.4143 0.4926 0 1

Note: This table reports summary statistics of trust variables, genetic diversity, individual
controls, community controls and historical controls.
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Table 3.2: Genetic diversity and generalized trust, OLS estimates

(1) (2) (3) (4)

Genetic diversity -0.2756*** -0.1952*** -0.1727*** -0.1071***
(0.0251) (0.0192) (0.0282) (0.0233)

Individual controls No Yes Yes Yes
Community controls No No Yes Yes
Historical controls No No No Yes
Country FE Yes Yes Yes Yes
R-squared 0.1283 0.1458 0.1503 0.1516
Observations 7160 7069 6754 6754
Number of ethnic groups 110 110 110 110

Note: The table reports the baseline OLS estimates about the association be-
tween genetic diversity and generalized trust at the individual level. Individual
controls include age, employment status, education of respondent, gender of
respondent, living conditions and urban location. Community controls include
various dimensions of public goods provision and ethnic discrimination. Histor-
ical controls include the experience of the slave trade and ethnic partitioning.
Country fixed effects are always controlled for. Below each coefficient in paren-
theses is standard error clustered at the ethnicity level. *** denotes p<0.01, **
denotes p<0.05, and * denotes p<0.1.
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Table 3.3: Genetic diversity and alternative measures of
interpersonal trust, OLS estimates

(1) (2) (3)

Genetic diversity -0.1874*** -0.1772*** -0.1735***
(0.0563) (0.0403) (0.0567)

Individual controls Yes Yes Yes
Community controls Yes Yes Yes
Historical controls Yes Yes Yes
Country FE Yes Yes Yes
R-squared 0.1704 0.1974 0.1282
Observations 6902 6893 6878
Number of ethnic groups 110 110 110

Note: The table reports the baseline OLS estimates about the as-
sociation between genetic diversity and alternative measures of
interpersonal trust at the individual level. The first column uses
trust relatives, the second column uses trust neighbours, and the
third column uses trust others as the outcome variable. Individ-
ual controls include age, employment status, education of respon-
dent, gender of respondent, living conditions and urban location.
Community controls include various dimensions of public goods
provision and ethnic discrimination. Historical controls include
the experience of the slave trade and ethnic partitioning. Country
fixed effects are always controlled for. Below each coefficient in
parentheses is standard error clustered at the ethnicity level. ***
denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1.
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Table 3.4: Genetic diversity and generalized trust, strict matching

(1) (2) (3) (4)

Genetic diversity -0.2755*** -0.1919*** -0.1666*** -0.1017***
(0.0253) (0.0203) (0.0304) (0.0340)

Individual controls No Yes Yes Yes
Community controls No No Yes Yes
Historical controls No No No Yes
Country FE Yes Yes Yes Yes
R-squared 0.1357 0.1541 0.1594 0.1608
Observations 6578 6490 6211 6211
Number of ethnic groups 52 52 52 52

Note: The table reports the baseline OLS estimates about the association be-
tween genetic diversity and generalized trust at the individual level, based on
the strict matching type. Individual controls include age, employment status,
education of respondent, gender of respondent, living conditions and urban
location. Community controls include various dimensions of public goods provi-
sion and ethnic discrimination. Historical controls include the experience of the
slave trade and ethnic partitioning. Country fixed effects are always controlled
for. Below each coefficient in parentheses is standard error clustered at the
ethnicity level. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1.
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Table 3.5: Genetic diversity and generalized trust, IV estimates

(1) (2) (3) (4)

Second stage

Genetic diversity -4.031*** -2.810*** -2.660*** -2.581***
(0.889) (0.891) (0.929) (1.034)

F statistics 149.10 136.99 122.99 81.21
First stage

Distance to Addis Ababa -0.004*** -0.004*** -0.004*** -0.003***
(0.000) (0.000) (0.000) (0.000)

Hausman test (p-value) 0.0000 0.0022 0.0053 0.2153
Observations 7160 7069 6754 6754
Individual controls No Yes Yes Yes
Community controls No No Yes Yes
Historical controls No No No Yes
Country FE Yes Yes Yes Yes
Number of ethnic groups 110 110 110 110

Note: The table reports the IV estimates about the association between
genetic diversity and generalized trust at the individual level. Individual
controls include age, employment status, education of respondent, gender
of respondent, living conditions and urban location. Community controls
include various dimensions of public goods provision and ethnic discrimi-
nation. Historical controls include the experience of the slave trade and
ethnic partitioning. Country fixed effects are always controlled for. Below
each coefficient in parentheses is standard error clustered at the ethnicity
level. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1.
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Appendix

Matching rule

There are two datasets to be matched to get expected heterozygosity, the measure of genetic

diversity within ethnic groups in this chapter. One dataset is from Pemberton et al. (2013),

which provides population name (either ethnic group name or cultural group name), country

name and the value of unbiased heterozygosity in selecting regions across the world. Another

one is from Ethnographic Atlas, which provides ethnic group name, cultural group name and

country name in 843 African ethnic groups (Murdock, 1967a). The country consists of many

cultural groups, while the cultural group consists of many ethnic groups.

Before proceeding to the empirical analysis about the association between genetic diversity

and interpersonal trust, I need to assign heterozygosity indicator (to represent genetic diversity)

from Pemberton et al. (2013) to each ethnic group from Ethnographic Atlas. Since population

name in Pemberton et al. (2013) represents either ethnic group name or cultural group name.

I can have two broad ways to match population name and heterozygosity between these two

datasets.

The first matching method focuses on population names referring to ethnic group names in

Pemberton et al. (2013). If both ethnic group name and country name are identical between

these two dataset, then I assign heterozygosity value in Pemberton et al. (2013) to Ethnographic

Atlas in the corresponding ethnic group. I code this matching method as 10 in the dummy.

The example is as follows: in Pemberton et al. (2013), ethnic group Dinka in Sudan has the

heterozygosity value of 0.75; then I take the heterozygosity value of 0.75 for ethnic group Dinka

(also located in Sudan) in Ethnographic Atlas. The number of all this type of matching is 17.
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If both ethnic group name and country name are identical between these two dataset by

using alternative name in any ethnic group, then I assign heterozygosity value in Pemberton

et al. (2013) to Ethnographic Atlas in the corresponding ethnic group. I code this matching

method as 11 in the dummy. The example is as follows: in Pemberton et al. (2013), ethnic group

Fiome in Tanzania has the heterozygosity value of 0.762 and the alternative name is Goroa

(refer to Joshua Project); then I take the heterozygosity value of 0.762 for ethnic group Goroa

(also located in Tanzania) in Ethnographic Atlas. The number of this type of matching is 15.

If ethnic group name is identical but country name is different between these two dataset,

then I assign heterozygosity value in Pemberton et al. (2013) to Ethnographic Atlas in the

corresponding ethnic group. I code this matching method as 12 in the dummy. The example is

as follows: in Pemberton et al. (2013), ethnic group Dorobo in Tanzania has the heterozygosity

value of 0.759; then I take the heterozygosity value of 0.759 for ethnic group Dorobo (located in

Kenya) in Ethnographic Atlas. The number of this type of matching is 9.

If ethnic group name is identical using alternative name in each ethnic group and country

name is different between these two dataset, then I assign heterozygosity value in Pemberton

et al. (2013) to Ethnographic Atlas in the corresponding ethnic group. I code this matching

method 13 as in the dummy. The example is as follows: in Pemberton et al. (2013), ethnic group

Baka in Cameroon has the heterozygosity value of 0.761 and the alternative name is Yaka (refer

to Joshua Project); then I take the heterozygosity value of 0.761 for ethnic group Yaka (located

in Angola) in Ethnographic Atlas. The number of this type of matching is 11.

The second matching method focuses on population names referring to cultural group names

in Pemberton et al. (2013). If I assign heterozygosity value in Pemberton et al. (2013) to each

ethnic group in Ethnographic Atlas who shares this identical cultural group name. I code this

matching method as 20 in the dummy. The example is as follows: in Pemberton et al. (2013),
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cultural group Hausa in Nigeria has the heterozygosity value of 0.755; then for all ethnic groups,

such as Bakakari, Butawa, Maguzawa, Kamberi, Sokoto, and Warjawa, which share the same

cultural group Hausa (also located in Nigeria) in Ethnographic Atlas, I take the heterozygosity

value of 0.755. The number of this type of matching is 29.

If cultural group name is identical between these two dataset, but the country name is

different, then I assign heterozygosity value in Pemberton et al. (2013) to each ethnic group in

Ethnographic Atlas who shares this identical cultural group name. I code this matching method

as 21 in the dummy. The example is as follows: in Pemberton et al. (2013), cultural group Hausa

in Nigeria has the heterozygosity value of 0.755; then for all ethnic groups, such as Tazarawa,

which share the same cultural group Hausa (located in Niger) in Ethnographic Atlas, I take the

heterozygosity value of 0.755. The number of this type of matching is 29.

The prior matching rule is based on ethnic group level, if not successfully; I turn to cultural

group level matching. The example is as follows: in Ethnographic Atlas, I have one ethnic group

called Hausa in cultural group also called Hausa in Nigeria; and I have population name (in

this case, I prefer to identify population name as ethnic group name) Hausa in Nigeria. Hence,

I take the heterozygosity value of 0.755 and code this matching group as 10 in the dummy.
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Matching results

Table A1a: Genetic diversity at the ethnicity level
Murdock ethnic Murdock cultural Heterozygosity Matching Pemberton name Pemberton country Pemberton ID

ASHANTI Akan 0.759 10 ASHANTI Ghana 1206
BRONG Akan 0.757 10 BRONG Ghana 1207
DINKA Nilotes, Northern 0.750 10 DINKA Sudan 1191
HAUSA Hausa 0.755 10 HAUSA Nigeria 1189
IGALA Nupe-Idoma 0.758 10 IGALA Nigeria 1187
IRAQW Cushites, Southern 0.758 10 IRAQW Tanzania 1103

KANURI Bornu 0.760 10 KANURI Cameroon 1118
KOTOKO Logone 0.756 10 KOTOKO Cameroon 1125

MANDARA Bornu 0.756 10 MANDARA Cameroon 1123
MBUGU Kenya Highlands 0.750 10 MBUGU Tanzania 1111
NANDI Nandi 0.761 10 NANDI Kenya 1233
NUER Nilotes, Northern 0.750 10 NUER Sudan 1268

PODOKWO Mandara Highlands 0.751 10 PODOKWO Cameroon 1132
TURKANA Karamojong 0.760 10 TURKANA Kenya 1238

VENDA Sotho 0.752 10 VENDA South Africa 1273
YAKOMA Banda-Baya 0.759 10 YAKOMA Central African Republic 1250
YORUBA Yoruba 0.756 10 Yoruba Nigeria 1159

BAMILEKE Cameroon Highlands 0.760 11 BATIE Cameroon 1255
BORAN Galla 0.760 11 BORANA Kenya 1240
GBARI Nupe-Idoma 0.758 11 GWARI Nigeria 1188
GISIGA Logone 0.756 11 GIZIGA Cameroon 1122

HADENDOWA Beja 0.745 11 HADANDAWA Sudan 1223
IBO Ibo-Edo 0.760 11 IGBO Nigeria 1186

KANEMBU Bornu 0.756 11 KANEMBOU Chad 1247
KEMANT Ethiopia, Central 0.753 11 BETA ISREAL Ethiopia 1277

LUBA Luba 0.757 11 BALUBA Democratic Congo 1259
MUM Cameroon Highlands 0.760 11 BAMOUN Cameroon 1127

NYIMA Nubians 0.750 11 NYIMANG Sudan 1270
SHAMBALA Kenya Highlands 0.760 11 SAMBAA Tanzania 1219

SUK Karamojong 0.755 11 POKOT Kenya 1239
TIKAR Cameroon Highlands 0.761 11 TIKAR Cameroon 120001

TUBURI Logone 0.757 11 TUPURI Cameroon 1204
DOGON Habe 0.371 12 DOGON Mali 1278

DOROBO Dorobo 0.759 12 DOROBO Tanzania 1220
FANG Fang-Dzem 0.759 12 FANG Cameroon 1197
KOMA Koma 0.743 12 KOMA Nigeria 1276

KONGO Lower Congo 0.759 12 KONGO Democratic Congo 1257
LAKA (ADAMAWA Adamawa 0.760 12 LAKA Chad 1243
LAKA (NDEBELE) Nguni 0.760 12 LAKA Chad 1243

MADA Jos Plateau 0.754 12 MADA Cameroon 1119
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Table A1b: Genetic diversity at the ethnicity level

Murdock ethnic Murdock cultural Diversity Matching Pemberton name Pemberton country Pemberton ID

MBUM Adamawa 0.755 12 MBUM Central African Republic 1248
AMER Beja 0.752 13 BANUAMIR Sudan 1190
BAYA Banda-Baya 0.760 13 GABAYA Central African Republic 1252

KUNG Bushmen 0.757 13 !XUN South Africa 1274
MAGWANGARA Yao-Makonde 0.756 13 DIOULA Ivory Coast 1262

MALINKE Mande, Nuclear 0.753 13 MANDENKA Senegal 464
MANGA Bornu 0.760 13 DATOGA Tanzania 1192

PUKU Biafra Coast 0.757 13 BATANGA Cameroon 1131
RENDILE Masai 0.755 13 RENDILLE Kenya 1237
SHUKRIA Ethiopia, Central 0.758 13 BAGGARA Cameroon 1124
TATOGA Rift 0.760 13 DATOGA Tanzania 1192

YAKA Lower Congo 0.761 13 BAKA Cameroon 1112
BAGIRMI Bagirmi-Sara 0.759 20 SARA(VARIOUS) Chad 1271

BAKAKARI Hausa 0.755 20 HAUSA Nigeria 1189
BANGANDU Fang-Dzem 0.759 20 FANG Cameroon 1197

BATA Mandara Highlands 0.756 20 MANDARA Cameroon 1123
BUA Bagirmi-Sara 0.759 20 SARA(VARIOUS) Chad 1271

BUTAWA Hausa 0.755 20 HAUSA Nigeria 1189
DEKAKIRI Bagirmi-Sara 0.759 20 SARA(VARIOUS) Chad 1271

DZEM Fang-Dzem 0.759 20 FANG Cameroon 1197
EKITI Yoruba 0.756 20 Yoruba Nigeria 1159

FIA Fang-Dzem 0.759 20 FANG Cameroon 1197
GUDE Mandara Highlands 0.756 20 MANDARA Cameroon 1123

IFE Yoruba 0.756 20 Yoruba Nigeria 1159
IJEBU Yoruba 0.756 20 Yoruba Nigeria 1159

KAMBERI Hausa 0.755 20 HAUSA Nigeria 1189
KAPSIKI Mandara Highlands 0.756 20 MANDARA Cameroon 1123
KEPERE Fang-Dzem 0.759 20 FANG Cameroon 1197

KEYU Nandi 0.761 20 NANDI Kenya 1233
KOKO Fang-Dzem 0.759 20 FANG Cameroon 1197
KUN Bagirmi-Sara 0.759 20 SARA(VARIOUS) Chad 1271

KWANGARE Bushmen 0.745 20 SAN Namibia 494
MAGUZAWA Hausa 0.755 20 HAUSA Nigeria 1189

MAKA Fang-Dzem 0.759 20 FANG Cameroon 1197
MATAKAM Mandara Highlands 0.756 20 MANDARA Cameroon 1123

MBUKUSHU Bushmen 0.745 20 SAN Namibia 494
NUKWE Bushmen 0.745 20 SAN Namibia 494
OKORO Bagirmi-Sara 0.759 20 SARA(VARIOUS) Chad 1271
SOKOTO Hausa 0.755 20 HAUSA Nigeria 1189
SOMRAI Bagirmi-Sara 0.759 20 SARA(VARIOUS) Chad 1271
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Table A1c: Genetic diversity at the ethnicity level

Murdock ethnic Murdock cultural Diversity Matching Pemberton name Pemberton country Pemberton ID

WARJAWA Hausa 0.755 20 HAUSA Nigeria 1189
ANA Yoruba 0.756 21 Yoruba Nigeria 1159

ATYUTI Yoruba 0.756 21 Yoruba Nigeria 1159
BOMITABA Fang-Dzem 0.759 21 FANG Cameroon 1197

BURA Mandara Highlands 0.756 21 MANDARA Cameroon 1123
EGBA Yoruba 0.756 21 Yoruba Nigeria 1159
GUN Yoruba 0.756 21 Yoruba Nigeria 1159

IKASA Fang-Dzem 0.759 21 FANG Cameroon 1197
KALAI Fang-Dzem 0.759 21 FANG Cameroon 1197

KGALAGADI Bushmen 0.745 21 SAN Namibia 494
KOBA Bushmen 0.745 21 SAN Namibia 494
KONA Mandara Highlands 0.756 21 MANDARA Cameroon 1123

KORANA Bushmen 0.745 21 SAN Namibia 494
KOTA Fang-Dzem 0.759 21 FANG Cameroon 1197

KWENA Bushmen 0.745 21 SAN Namibia 494
LUMBO Fang-Dzem 0.759 21 FANG Cameroon 1197

MAO Koma 0.743 21 KOMA Nigeria 1276
MARGI Mandara Highlands 0.756 21 MANDARA Cameroon 1123
NARON Bushmen 0.745 21 SAN Namibia 494

NGWAKETSE Bushmen 0.745 21 SAN Namibia 494
NUSAN Bushmen 0.745 21 SAN Namibia 494

OHEKWE Bushmen 0.745 21 SAN Namibia 494
SANGA Fang-Dzem 0.759 21 FANG Cameroon 1197
SEKE Fang-Dzem 0.759 21 FANG Cameroon 1197

TANNEKWE Bushmen 0.745 21 SAN Namibia 494
TAWANA Bushmen 0.745 21 SAN Namibia 494

TAZARAWA Hausa 0.755 21 HAUSA Nigeria 1189
TLHARU Bushmen 0.745 21 SAN Namibia 494

TRIBU Yoruba 0.756 21 Yoruba Nigeria 1159
XAM Bushmen 0.745 21 SAN Namibia 494
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Chapter 4

Civil Conflict and Ethnic Identity, A

Disaggregated Level Study in Africa

4.1 Introduction

Ethnic identity is a salient feature in modern Africa. Compared to other continents, ethnic

identity is higher in African countries (Michalopoulos & Papaioannou, 2015). As reported in

the Afrobarometer surveys, a large fraction of individuals identify with their own ethnic group

(i.e. ethnic identity compared with national identity), reflecting the fact that ethnic leaders

have considerable power in influencing social, political and economic issues at the local level.

For example, in the Afrobarometer surveys (the fifth wave) which cover 34 African countries

and include 51,587 respondents, only 39.5% of the respondents identify solely with national

affiliation, whereas a large fraction of respondents (approximately 40.5% of the sample) identify

the equivalent importance of both ethnic identity and national identity. Roughly 10.7% of

the respondents identify either exclusively or overwhelmingly with their own ethnic group.1

1Afrobarometer data is available at http://www.afrobarometer.org.
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Michalopoulos and Papaioannou (2015) argue that the dual identification, i.e. national identity

and ethnic identity, appears in line with the dual authority and mixed governance in Africa.

Moreover, they provide a rich set of descriptive evidence, suggesting that ethnic identity plays a

far-reaching role in shaping the social, economic and political outcomes in modern Africa.2

Considering the above descriptive evidence about the salience of ethnic identity in Africa,

one natural question is to investigate the underlying reasons for individuals choosing their

ethnic identity (compared with national identity). Before proceeding to formal analysis, it is

essential to make clear the meaning of ethnicity. Ethnicity refers to membership of individuals

to a specific ethnic group. Some perceive it as ancestrally or geographically determined, others

correlate it with physical attributes or political environment. From different perspectives of

ethnicity, there are three competing views to understand the nature and basis of ethnicity, i.e.

the primordialist view, the constructivist view and the instrumentalist view. The analysis of the

cause of ethnic identity in this chapter is consistent with the constructivist view, which states

that ethnicity is a socially constructed identity and reflects a dynamic reaction to the external

change of social environment.3

In this chapter, I am interested in quantitatively analysing the impact of civil conflict on

ethnic identity in Africa. I propose that contemporary civil conflict, an external detrimental

shock, has an influential impact on self-identified ethnicity.4 I draw on the spatial distribution

of the number of conflict fatalities during the period of 2006-2011 to shed light on its intensive

2Using multiple Afrobarometer surveys, Chapter 2 provides descriptive evidence about the profound influence
of ethnic power at the local level in Africa.

3The primordialist view states that ethnicity is inherited from one’s ancestors and therefore unchanged during
the lifetime. The instrumentalist view regards ethnicity as an instrument tool for obtaining economic and political
resources, which implies that ethnic membership is motivated by balancing benefits and costs in order to maximize
personal utility. Chapter 2 provides a brief review about the evolution of ethnicity theory and its application in
conflict studies.

4In a recent review, Michalopoulos and Papaioannou (2015) demonstrate that ethnic identity can be driven by
various factors, such as the high fragmentation and polarization of ethnic divisions, income differences between
ethnic groups, national politics discriminated against specific ethnic groups, and historical events.
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effect on ethnic identity.5 Using ethnicity data from Afrobarometer surveys (the third and

fifth wave) and conflict data from the ACLED Project(Armed Conflict Location and Event Data

Project) during the above survey interval, I employ a linear probability model and regress

individual-level ethnic identity on conflict fatalities at the ethnicity level, after controlling for a

variety of geographic conditions, individual- and group- level socioeconomic characteristics,

and country fixed effects.

To address the potential endogeneity problems, I pursue the following strategies to deter-

mine whether the relationship between civil conflict and ethnic identity is robust. Following

Rohner et al. (2013), the first strategy is to include ethnic identity in the third wave of the

Afrobarometer surveys as an initial control in order to filter out unobserved heterogeneity

resulting from potential omitted factors. Ideally, I would like to use both ethnic identity and the

initial level of ethnic identity at the individual level to trace individuals’ feelings about their

identity. Since the Afrobarometer is not a panel, I construct the average of ethnic identity in the

third wave within each ethnic group to proxy for initial ethnic identity for individuals surveyed

in the fifth wave. I always control for this initial condition across various model specifications.

The second strategy is to control for omitted variables bias in a further robust way, namely

by including some paramount observable factors. Note that even if I control for an initial level

of ethnic identity, it cannot rule out time-varying confounding factors. For example, ethnic

discrimination motivates people in Africa to participate in civil conflict against the government

and simultaneously increases their strong willingness to choose their own ethnicity rather than

national identity. Additionally, as the Afrobarometer is not a panel survey, controlling for initial

group-level ethnic identity cannot fully rule out the time-invariant confounding factors. It is

5I restrict conflict data during this time interval because the data on ethnic identity ends in 2006 in the third
wave of Afrobarometer survey and starts in 2011 in the fifth wave of Afrobarometer survey.
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necessary to explore whether potential omitted time-invariant factors may bias the estimates.

The potential omitted unobservables may also threaten the robustness of the proposed

relation between civil conflict and ethnic identity. The third strategy is to draw on the insights

from Oster (2017) to calculate how much greater the influence the unobservable factors would

need to have, relative to observable factors, to completely explain away the positive relation

between civil conflict and ethnic identity.

The final strategy uses lagged civil conflict as an instrument for civil conflict that occurred

during the sample period in the baseline model. The IV strategy is motivated by the potential

measurement error of civil conflict and reverse causality. There may be little doubt that instru-

ment is relevant due to the persistence of civil conflict in Africa (Besley & Reynal-Querol, 2014;

Dincecco, Fenske, & Onorato, 2016). By including the initial level of ethnic identity, I justify the

requirement of exclusion restriction in the IV estimates.

Using the above empirical strategies, I show that individuals that reside in ethnic homelands

with more civil conflict are more likely to identify with their own ethnic groups. The positive

association between civil conflict and ethnic identity is robust to various controls, potential

omitted variables bias and IV estimates. Compared to previous studies regarding historical roots

of ethnic identity (e.g. the slave trade and historical conflict), the contribution in this chapter is

that short-term conflict shock is an equally important source of the change in self-identified

ethnicity. Based on Rohner et al. (2013), I extend the single country experience of the association

between civil conflict and ethnic identity to multiple African countries at the ethnicity level.

Apart from the above empirical strategies for revealing the robust relationship between civil

conflict and ethnic identity, the disaggregated level study benefits from the following advan-

tages. First, using information on respondents’ characteristics from the Afrobarometer surveys

allows us to account for personal traits correlated with ethnic identity. Second, geo-spatial data
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on civil conflict provides a new perspective in the understanding of internal dynamics of civil

conflict (Raleigh, Linke, Hegre, & Karlsen, 2010). The spatial nature of disaggregated conflict

data allows to control for ethnicity-level exogenous features (e.g. geographic conditions and

ecological conditions), which are standard controls in determining the outburst of civil conflict

(Michalopoulos & Papaioannou, 2016). Lastly, a variety of political and economic legacies have

ethnic roots in Africa, empirical analysis at the ethnicity level is conceptually appealing in

terms of the strong political influence of traditional leaders at the local level (Michalopoulos

& Papaioannou, 2015). Additionally, controlling for ethnicity-level confounding factors may

alleviate the potential concern about omitted variables bias.

This chapter relates to a variety of the political economy literature, particularly those fo-

cusing on the causes of ethnic identity. Early contributions focus on characteristics of political

process (Posner, 2004b), historical events such as the slave trade (Nunn, 2008a), human cap-

ital (Zimmermann, Gataullina, Constant, & Zimmermann, 2008), population characteristics

(Esteban & Ray, 2011a, 2011b) and regional development (Ahlerup, Baskaran, & Bigsten, 2016)

as the underlying factors in determining ethnic identity. In a recent paper, using individual- and

county-level data, Rohner et al. (2013) document large causal effects of an exogenous outburst

of civil conflict on ethnic identity in Uganda, highlighting a self-reinforcing process between

civil conflict and ethnic cleavages. Moreover, using data on historical conflicts in Africa from

the conflict catalogue of Brecke (1999), Besley and Reynal-Querol (2014) show that historical

conflict is correlated with a stronger sense of ethnic identity across countries in Africa.

The remainder of the chapter is organized as follows: Section 2 describes data sources and

descriptive statistics, Section 3 outlines the empirical strategy, Section 4 presents the main

results about the relationship between civil conflict and ethnic identity, Section 5 conducts

various robustness checks and lastly Section 6 concludes.
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4.2 Data and descriptive statistics

4.2.1 Ethnic identity

The data on ethnic identity is from the Afrobarometer surveys (the fifth wave), which contain

views about political, economic and cultural issues at the individual level. This dataset includes

34 distinct countries and more than 500 distinct ethnic groups in Africa, which were surveyed

continuously from the year 2011 to 2013. Each respondent is associated with a self-identified

ethnic group, geographic location, personal information and social views. The question about

ethnic identity is “Let us suppose that you had to choose between being a [national ID] and being

a [R’s ethnic group]. Which of the following best expresses your feelings?”. Following Rohner et

al. (2013), I take the value of one if the respondent chooses the answer “I feel only [R’s ethnic

group]” or “I feel more [R’s ethnic group] than [national ID]”. Otherwise, the value is set to zero,

in which case the answer is “I feel only [national ID]”, “I feel more national ID than [R’s ethnic

group]” or “I feel equally [national ID] and [R’s ethnic group]”.

I also utilize the third wave of the Afrobarometer surveys, in which the past measure of

ethnic identity is reported. The question about ethnic identity is the same as in the fifth wave

of the Afrobarometer surveys. I generate a similar binary variable for ethnic affiliation and

calculate the average of ethnic identity at the ethnicity level and treat this index as a proxy for

initial-level ethnic identity for each individual surveyed in the fifth wave. The initial level of

ethnic identity is a key explanatory variable in support of the identification strategy.
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4.2.2 Civil conflict

The data on civil conflict comes from the ACLED project (Armed and Location and Event

Dataset), which provides precious geo-referenced and time-referenced (daily frequency) conflicts

characterized by various event types. This dataset is derived from a variety of sources, such

as reports from war zones, humanitarian agencies and research publications. It codes the

exact location in terms of latitude and longitude of each conflict event. This project collects

real-time disaggregated data on civil conflict in all African states, dating back to 1997. Event

types in ACLED contain “Battle-No change of territory”, “Battle-Non-state actor overtakes

territory”, “Battle-Government regains territory”, “Headquarters or base established”, “Strategic

development”, “Riots/Protests”, “Violence against civilians”, “Non-violent transfer of territory”,

and “Remote violence”.

In this chapter, I mainly employ four features of the ACLED project, i.e. coordinate, timing,

event type and conflict fatalities of each civil conflict. In other words, I focus on the number

of conflict fatalities, taking place between the last day of the third wave of the Afrobarometer

surveys (on March 08, 2006) and the first day of the fifth wave of the Afrobarometer surveys (on

October 19, 2011). By employing Murdock’s (1959) classification of ethnic groups in Africa, I

aggregate the number of conflict fatalities at the ethnicity level.

4.2.3 Other controls

The control variables include individual- and group-level socioeconomic characteristics, and

geographic conditions at the ethnicity level. Individual controls include a variety of demographic

characteristics, such as age, gender, education, and rural/urban location and ownership of a

radio and TV. These controls are from the fifth wave of the Afrobarometer surveys. The group-
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level controls include two categories of indicators, i.e. regional socioeconomic conditions and

geographic conditions. The former includes population density and nightlight intensity in

2010, whereas the latter includes the average of altitude, the average of rugged terrain, the

ratio of water body, the land area, the malaria ecology index, the distance to capital,and the

distance to coast. Nightlight intensity is computed based on data from satellites of the National

Oceanic and Atmospheric Administration (NOAA) and population density is derived from

the Socioeconomic Data and Applications Center (SEDAC). All geographic conditions at the

ethnicity level are obtained from Michalopoulos and Papaioannou (2016).

4.2.4 Matching rule

Since the Afrobarometer surveys and the ACLED are geo-referenced, I combine all the

variables based on the spatial location of each ethnic group. The classification of ethnic groups

is created by George Murdock and thereafter digitized using Geographical Information System

(GIS) by Nathan Nunn.6 For those respondents who were not residing in their ancestral

homelands of ethnic group based on their self-reported ethnicity, I view them as migrants and

thus drop these observations.7 Therefore, I match the remaining respondents, based on their

self-reported ethnicity, with their corresponding ethnic groups. In this regard, these remaining

observations are geographically and ancestrally consistent. Conflict variables and all group-level

socioeconomic variables are matched with the corresponding ethnic groups using Murdock’s

map (1959).

Figure 4.1 depicts the spatial distribution of ethnic groups in Africa. Shaded areas are ethnic

groups included in the sample. These are homelands to 147 ethnic groups. Of all the ethnic

6Murdock’s map divides Africa into 843 regions, based on ethnic divisions in terms of cultural, social and
political features covering the period 1860-1940.

7This will alleviate the coefficient bias from migration effects.
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groups, 59 ethnic groups report no conflict fatalities while the other 88 ethnic groups report at

least one conflict fatality during the sample period. Table 4.1 summarizes data sources of all

variables employed in the chapter, while Table 4.2 reports summary statistics for ethnic identity,

civil conflict, and control variables. Overall, a maximum of 25,581 observations are included in

the regression models.

4.3 Empirical analysis

4.3.1 Model specification

I consider the following benchmark model:

P (identityw5
i,e,c = 1) = αc + β0conf lict

2006−2011
e +γ0initial identity

w3
e

+γ1geographye +γ2individuali +γ3groupe +γ4countryc + εi,e,c

(4.1)

Where i denotes an individual, e denotes an ethnic group, c denotes a country, w5 denotes

the fifth wave (2011-2013) and w3 denotes the third wave (2005-2006) in the Afrobarometer

surveys.

The outcome variable of identityi,e,c is binary, denoting whether individuals identify them-

selves with their own ethnic group. initial identitye represents the initial level of ethnic identity.

conf licte is the main explanatory regressor, representing the number of conflict fatalities. Note

that I take the binary variable to represent the incidence of conflict fatalities (extensive margin);

while I take the logarithmic form of conflict fatalities, adding a small number (0.01), to reflect

the intensity of conflict fatalities (intensive margin). The estimated coefficient β0 captures the

impact of group-level conflict fatalities on ethnic identity at the individual level. All other
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variables at the various levels are controls included in the regression model and discussed above.

I estimate the coefficients by always controlling for country fixed effects in order to capture some

national-level characteristics (e.g. institutional quality). Across all the model specifications, I

exploit the OLS regression model to estimate the relationship between conflict fatalities and

ethnic identity. To account for the intra-ethnicity correlation in un(observed) features across

ethnic groups, standard errors are clustered at the ethnicity level. For simplicity, I define all

the control variables except the initial level of ethnic identity in equation (4.1) as the baseline

controls.

One of the identification strategies is to always control for the initial level of ethnic identity

by utilizing the dynamic property of ethnic identity surveyed in two Afrobarometer surveys (the

third and fifth wave). The assumption is that ethnic identity is persistent and any changes over

the period should reflect changes occurred during this time span. By including the initial level

of ethnic identity, I intend to control for unobserved heterogeneity resulting from long-term

confounding factors, which may affect both ethnic identity and conflict fatalities simultaneously.

To make the empirical results more credible, I pursue some other identification strategies as the

robustness checks. I will discuss more later on.

4.3.2 Baseline results

I first investigate the association between the incidence of civil conflict and ethnic identity.

The variable of interest, i.e. the incidence of conflict fatalities, is measured by a dummy

indicating that at least one fatality occurred within a specific ethnic group during the sample

period. In this regard, the binary variable for conflict fatalities takes the value of one, if at least
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one fatality occurred; otherwise, the value is set to zero.8 Note that for all model specifications,

I include the initial level of ethnic identity as the initial condition. For brevity, I only report the

coefficients of conflict and the initial condition in the following tables.

Table 4.3 reports the empirical results about the association between ethnic identity and

the incidence of conflict fatalities. Without any baseline controls in column 1, the coefficient

for conflict is positive and statistically significant at the one percent level. In column 2, I

account for geographic controls, the coefficient for conflict still remains highly significant and

the magnitude is slightly higher than that in column 1. Furthermore, I include both individual-

and group-level controls in column 3, the magnitude decreases, capturing the influence of

some observed characteristics at the disaggregated level. Across all model specifications, the

coefficient for conflict remains economically and statistically significant. The magnitude in

column 3 implies that holding all controls constant, the likelihood of ethnic affiliation on

average increases by 2.18% in homelands where conflict fatalities occurred, compared to ethnic

homelands where no conflict fatalities occurred. Overall, the empirical evidence demonstrates

that individuals, residing in ethnic groups in which civil conflict had happened, are more likely

to identify with their own ethnic group.

I then study the association between the intensity of civil conflict and ethnic identity. The

variable of interest is measured by the number of conflict fatalities, which captures the intensive

effect on ethnic identity. Note that for some ethnic groups, no conflict fatalities occurred during

the sample period. I take the logarithmic form of all values of conflict fatalities, adding a small

number (0.01), at the ethnicity level. By doing so, I am able to deal with the skewness of the

number of conflict fatalities towards zero. I include the initial level of ethnic identity across all

8Following Rohner et al. (2013), I use the number of conflict fatalities rather than conflict events to represent
civil conflict in order to provide precious measure of the intensity of civil conflict.
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model specifications, as the same in Table 4.3. Similarly, for brevity, I only report the coefficients

for conflict and the initial condition.

Table 4.4 reports the empirical results regarding the association between ethnic identity and

the number of conflict fatalities. Across all model specifications, the intensity of civil conflict

is positively associated with ethnic identity at the one percent significance level. Without any

baseline controls in column 1, the magnitude of the coefficient is 0.0049, while in columns 2

and 3, the magnitude decreases, again capturing the effect of observable heterogeneity at the

disaggregated level. The quantitative effect in column 3 implies that, accounting for all controls,

a one standard deviation increase in the number of conflict fatalities (logarithmic form) leads

to on average 1.27% increase in the likelihood of self-reported ethnic identity. The empirical

evidence demonstrates that individuals, residing in ethnic groups in which civil conflict is more

intense, tend to identify with their own ethnic group.

Overall, the econometric analysis documents a positive and highly significant association

between civil conflict (measured by the extensive and intensive margin of conflict fatalities) and

ethnic identity, implying that there exists short-term effects of civil conflict on ethnic identity

across ethnic groups in Africa. The main findings are complementary to their counterparts

in Rohner et al. (2013) and Besley and Reynal-Querol (2014), in which they demonstrate that

both historical and contemporary conflict shocks are correlated with individual-level social

capital, such as ethnic identity and interpersonal trust. One policy implication is that, in order

to strengthen individuals’ national identity (and in parallel weaken their ethnic identity), policy

makers should reduce the incidence and the intensity of conflict fatalities to foster economic

cooperation and political stability across ethnic groups.

The coefficients of the initial ethnic identity are intriguing in both Table 4.3 and Table

4.4. As expected, individual-level ethnic identity is positively correlated with its group-level
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counterpart in the Afrobarometer surveys (the fifth wave versus the third wave). The coefficients

of this initial control are always significant at the one percent level. This correlation is reassuring,

suggesting that the model specifications work relatively well in filtering out the unobserved

heterogeneity (Rohner et al., 2013).

I perform numerous sensitivity checks and for brevity I show their empirical results with

full controls in Table 4.5. Across all regression models, I only report the coefficients for conflict.

The following empirical permutations are conducted by employing the incidence of conflict

fatalities (panel A) and the intensity of conflict fatalities (panel B) to estimate their effects on

ethnic identity. First, employing the alternative measure of ethnic identity in the logarithmic

form, as exploited in Besley and Reynal-Querol (2014), I take the outcome variable of ethnic

identity as one if individuals only identify with their own ethnic group, otherwise ethnic identity

is set to be zero. Second, since the outcome variable of ethnic identity is binary, I employ a

probit maximum likelihood regression model. By doing this sensitivity check, I account for

the potential problem of the OLS strategy as documented in the baseline results, which may

produce a probability with either less than zero or greater than one. Third, I exclude those

ethnic groups whose centroids lie within capital cities in order to account for some influential

observations, as Michalopoulos and Papaioannou (2016) demonstrate that civil conflict is more

likely to occur in capital cities. Fourth, I take advantage of sub-categorical classification of

conflict types and only include the observation in which conflict type is classified as “violence

against civilians”, as this type of civil conflict is conceptually intuitive in reflecting the direct

shock of civil conflict to individuals’ ethnic affiliations.9 Across all these permutations, the

coefficients for conflict fatalities retain their economic and statistical significance.

9Violence against civilians occurs when any armed/violent group attacks civilians. By definition, civilians are
unarmed and not engaged in political violence. Rebels, governments, militias, and rioters can all commit violence
against civilians.
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4.4 Robustness checks

The positive association between civil conflict and ethnic identity documented in the pre-

vious section is consistent with the hypothesis that short-term conflict shocks promote ethnic

identity. Although I always control for the initial level of ethnic identity, there are still some

concerns that the positive association could be explained by omitted variables. The main rea-

son is that, as documented before, I proxy for individual-level ethnic identity by using past

measures of the corresponding group-level ethnic identity rather than past measures of the

corresponding individual-level ethnic identity. In this regard, omitted unobservables may still

bias the estimates. The omitted variables may be related to selection into civil conflict and

subsequent ethnic affiliation. For example, if some historical events (e.g. the slave trade and

colonialism) affect spatial patterns of contemporary civil conflict through the persistence of his-

torical warfare, and if such features have impacts on ethnic identity, then a positive association

between civil conflict and ethnic identity may arise. Due to the potential endogeneity problems

such as reverse causality and measurement error of civil conflict, I also exploit IV strategy to

validate the OLS estimates.

In the following empirical analysis, I pursue three strategies to assess whether the aforemen-

tioned positive association between civil conflict and ethnic identity is robust. First, I control

for a set of observable variables beyond baseline controls that may be simultaneously correlated

with civil conflict and ethnic identity. Second, I test how likely that the estimation results are

driven by unobserved characteristics across ethnic groups using selection on observables. Third,

I utilize the persistence of civil conflict and employ lagged civil conflict as an instrumental

variable for civil conflict.
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4.4.1 Further controls for observables

Table 4.6 and Table 4.7 present the estimation results for the association between civil

conflict and ethnic identity with additional controls. To show that the results are not driven by

country-level omitted variables, I exclude country fixed effects to assess whether the positive

association between civil conflict and ethnic identity is robust across ethnic groups. I start

with this parsimonious specification, finding that the coefficients for civil conflict are modestly

reduced compared with the benchmark evidence in column 1 of Table 4.3 and Table 4.4. I then

conduct robustness checks by including some additional observables, such as ethnic discrimina-

tion, the slave trade and some historical characteristics of ethnic groups. Note that all of the

above controls are at the ethnicity level.

As the predominant role of ethnicity in Africa’s political environment, the most important

potential omitted variable is ethnic discrimination. If one ethnic group was discriminated

against by a domestic government, then individuals within that ethnic group could be more

likely to participate in civil conflict, and show lower levels of national identity and thus higher

levels of ethnic identity. This is particularly true for those identifying themselves as minority

ethnic groups. Therefore, I control for ethnic discrimination which captures the potential

common source of civil conflict and ethnic identity.

The data on ethnic discrimination is collected from the fifth wave of the Arobarometer sur-

veys, which specifies the following question of interest “How often is [Respondent’s Ethnic Group]

treated unfairly by the government?”. Removing some invalid answers, I construct a measure of

ethnic discrimination that takes on the value of 0, 1, 2, 3: 0 corresponds to the response “never”;

1 to “sometimes”; 2 to “often”; and 3 to “always”. I utilize the model specification in equation

(1), augmented by the measure of ethnic discrimination. Column 2 of Table 4.6 and Table 4.7
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resembles the benchmark evidence. Although the coefficients for conflict in both extensive

and intensive margin are almost half of those in baseline results, they still remain statistical

significant (at the 5% and 10% significance level). These results reveal that potential effects of

civil conflict on ethnic identity may be absorbed by this paramount political feature.

One important historical event in Africa is the slave trade, which has been documented

extensively to show its long-term detrimental effect on current economic and political outcomes

(e.g. Nunn and Wantchekon (2011); Nunn (2008a); Nunn (2014b)). Additionally, Fenske and

Kala (2017) demonstrate that the slave trade potentially triggers violence and accounts for the

persistence of civil conflict, while Whatley and Gillezeau (2011b) document a robust association

between slave exports and ethnic heterogeneity. Therefore, I further account for the slave trade

in the benchmark model specification.

The index of the slave trade is borrowed from Nunn and Wantchekon (2011). It measures

the number of people who were enslaved from the 15th century to 20th century for each ethnic

group, which is normalized by the area of ethnic homeland during the nineteenth century.

Empirical results in column 3 of Table 4.6 and Table 4.7 closely resemble the baseline case.

Specifically, the coefficients for conflict in both extensive and intensive margin are almost

identical to those in the benchmark evidence.10

The baseline controls in equation (1) include contemporary economic and political features.

It may be the case that some historical ethnic characteristics influence the likelihood of civil

conflict and thereafter self-reported ethnic identity. For example, Michalopoulos and Papaioan-

nou (2016) demonstrate that ethnic partitioning, as a result of the colonial border design, has

a long-term detrimental effect on the incidence, severity and duration of contemporary civil

10The slave trade normalized by historical homeland is the preferred measure for slave export in Nunn and
Wantchekon (2011). They also utilize the slave trade normalized by colonial population as an alternative slave
export measure. Similar results are obtained in the estimates when using this alternative measure of the slave
trade.
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conflict. Therefore, civil conflict is not randomly assigned across ethnic groups, one cannot

claim the robust association between civil conflict and ethnic identity without controlling for

historical ethnic characteristics.

Following previous studies regarding the historical determinants of contemporary devel-

opment in Africa (e.g. Michalopoulos and Papaioannou (2015)), I include two categories of

historical ethnic characteristics, namely jurisdictional hierarchy beyond local community and

subsistence economy, which proxy for political institution and economic dependence across eth-

nic groups separately. These indicators are borrowed from the Ethnographic Atlas in Murdock

and White (1969). The coefficient for conflict (extensive margin) in column 4 of Table 4.6 is

positive and significant at the 5% level, while the coefficient for conflict(intensive margin) in

column 4 of Table 4.7 is positive and significant at the 1% level. The magnitudes increase

slightly compared with the baseline case.

Column 5 of Table 4.6 and Table 4.7 includes all of the potential omitted observables de-

scribed from columns 2 to 4 in the baseline model specification. The results resemble the

baseline evidence in terms of economic significance and magnitude, but lose some statistical

significance.

Even though the inclusion of additional controls cannot wholly rule out the potential omitted

variable bias, the results are robust when I attempt to control for some paramount ethnic fea-

tures. The above econometric exercises reinforce the robustness of the baseline results, namely

that there is a positive and significant association between civil conflict and ethnic identity

across ethnic groups in Africa.
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4.4.2 Potential bias from unobservables

Despite controlling for potential omitted observables, such as ethnic discrimination, the

slave trade and historical ethnic features, the estimates reported in Table 4.3 and Table 4.4 may

still be biased by unobservable features that influence both civil conflict and ethnic identity. To

assess the likelihood that estimates are driven by unobservables, I draw on the insight from

Oster (2017) by computing the influence that unobservables need to have, relative to observables,

to fully explain away the estimated treatment effect.11

Under the assumption that the relative contribution of each observable to the key explana-

tory variable (X) is the same as their contribution to the outcome variable (Y ), Oster (2017)

calculates an approximation of the bias-adjusted treatment effect with

β ≈ βf − δ[βr − βf ]
Rmax −Rf

Rf −Rr
(4.2)

The regression of the outcome variable (Y) on the key explanatory variable (X) yields the

coefficient for the key explanatory variable (βr) and the R-squared (Rr), while the regression

of the outcome variable (Y) on the key explanatory variable (X) and observables yields the

coefficient for the key explanatory variable (βf ) and the R-squared (Rf ). Finally, Rmax is defined

as the R-squared from a hypothetical regression of Y on X, observables and unobservables. Note

that in addition to Rmax, all other values are estimated from in-sample regression models. δ

reflects the degree of selection on unobservables relative to observables. This ratio is what I will

calculate to measure the potential bias from unobservables relative to observables.

11Altonji, Elder, and Taber (2005) put forward one ratio by only using the coefficients of a key explanatory
variable between a regression model with a full set of controls and a restricted set of controls. Oster (2017) argue
that both coefficients of a key explanatory variable and R-squared estimated from the unrestricted and restricted
models should be taken into account to calculate this ratio. By doing so, it is more accurate to use the degree of
selection on observables as a guide to the degree of selection on unobservables.
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For the purpose of implementation in equation (4.2), it could be possible to calculate δ if

Rmax and β are appropriately set. In the spirit of Oster (2017), I assign Rmax with 1.3*Rf and

β with 0. I, therefore, calculate the proportional selection ratio δ in equation (4.2) using the

assigned values of Rmax and β according to two different forms of the key explanatory variable

(dummy and logarithm). I consider no controls in the restricted model and a full set of controls

and potential omitted observables in the unrestricted model.12 Note that I have two measures

of conflict variables, therefore there are 2 ratios to assess the potential bias from unobservables.

The implication of this ratio is that the larger this ratio, the greater is the effect that needs to be

explained away by selection on unobservables rather than observables.

Table 4.8 presents the ratios for the main conflict variables, i.e. the incidence of civil conflict

(column 1) and the intensity of civil conflict (column 2). The ratios are larger than one, implying

that to attribute the entire OLS estimates to selection effects, selection on unobservables would

have to be at least 20.74/3.56 times greater than selection on observables. I view this exercise as

further evidence that the estimated treatment effects of civil conflict cannot be fully driven by

unobservables.

4.4.3 IV estimates

Since there are concerns about omitted variables bias and measurement error of civil con-

flict,13 the final empirical strategy is to use an instrumental variable to validate the OLS

estimates. This strategy requires an instrument that is correlated with civil conflict but uncorre-

lated with any ethnicity-level characteristics that may affect individual-level ethnic identity.

12Potential omitted variables include ethnic discrimination, the slave trade and historical ethnic features. A
full set of controls includes the initial level of ethnic identity, geographic controls, individual controls and group
controls in equation (4.1).

13Even though the ACLED project reports information on location and date of each conflict events, some conflicts
are only recorded with an estimate of their locations and dates. Furthermore, for some events, this project only
reports an estimate of conflict fatalities.
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I use lagged civil conflict as an instrument for civil conflict occurred during the period in

the baseline model (i.e. from March 08, 2006 to October 19, 2011). To keep consistency of the

time period regarding civil conflict, I construct lagged civil conflict by aggregating civil conflict

between August, 2000 and March, 2006 for each ethnic group.14

The persistence of civil conflict in Africa leaves little doubt that the instrument is relevant.

Besley and Reynal-Querol (2014) and Dincecco et al. (2016) document that historical warfare

is correlated with a prevalence of contemporary civil conflict in Africa. I also find that civil

conflict is correlated within each ethnic group over years, using conflict data from the ACLED

project. The critical issue is whether lagged civil conflict is uncorrelated with unobservables,

other than civil conflict occurred during the sample period, that may affect ethnic identity.

Previous studies employ a lagged explanatory variable as an instrument for an endogenous

variable to control for potential endogeneity bias. In contrast, some researchers argue that lag

identification is in some cases problematic in addressing endogeneity concerns (e.g. Bellemare,

Masaki, and Pepinsky (2017) and Reed (2015)). I list three reasons in support of the exclusion

requirement of the above preferred instrument. First, I include a variety of covariates to reduce

the possibility that lagged civil conflict affects ethnic identity through other channels rather

than the channel of civil conflict. Second, as documented before, I control for an initial level

of ethnic identity, which further absorbs any indirect effect on ethnic identity through other

channels. Third, Bellemare et al. (2017) propose that in the context of unobserved confounding

factors, one underlying assumption about no dynamics of unobservables is necessary to make

credible casual inference when using lag identification. This key assumption for lag identification

is satisfied in the model specification as potential time-varying unobservables remain almost

14In this regard, the measure of civil conflict in the sample has the same time interval of five years and seven
months with the measure of lagged civil conflict.
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unchanged during this relatively short period.

I report IV estimates for the association between civil conflict and ethnic identity in Table

4.9. The first two columns report IV estimates controlling for the baseline controls, while the

last two columns report IV estimates controlling for the baseline controls, augmented by ethnic

discrimination, the slave trade and historical characteristics of ethnic groups. The first-stage

regression shows that lagged civil conflict is positively correlated with civil conflict occurred

during the sample period, which is consistent with the persistence of civil conflict in Africa. The

second-stage regression shows that civil conflict has a positive impact on ethnic identity in the

short term. However, the magnitudes of the estimates are almost double their corresponding

OLS estimates. I conjecture that OLS estimates may be driven by downward bias because of

measurement error of civil conflict. Above all, both OLS estimates and IV estimates retain their

economic and statistical significance.

4.5 Conclusion

In this chapter, I add to the recent studies in political economy that seek to better understand

the relationship between civil conflict and ethnic identity. Generally, previous studies either

focus on a single country’s experience of the above relation (Rohner et al., 2013) or the legacy of

historical conflict (Besley & Reynal-Querol, 2014). However, I find that contemporary conflict

shock has a short-term impact on individuals’ ethnic affiliations. Individuals who are exposed

to conflicts, measured by the incidence and intensity of conflict fatalities, tend to feel a stronger

sense of ethnic identity rather than national identity. The estimated effect of civil conflict on

ethnic identity is quantitatively large and thus politically salient.

To determine whether the association between civil conflict and ethnic identity is robust, I
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pursue a number of empirical strategies. First, I always control for the initial level of ethnic

identity in order to filter out potential unobservable heterogeneity. Second, the initial level of

ethnic identity is constructed at the ethnicity level and only serves as an approximation for

individual-level initial control, which in this regard, is still likely to bias the estimates due to

the lack of the potential omitted variables. Therefore, I account for a set of observable variables

beyond the baseline controls. Third, using technical insights from Oster (2017), I show the

relative explanatory power between observables and unobservables to explain away the above

association. Finally, I report IV estimates that use lagged civil conflict as an instrument for civil

conflict. All empirical results reveal that the positive association between civil conflict and

ethnic identity remains statistical and economic significance.

Overall, the findings provide evidence regarding the impact of contemporary short-term

conflict shocks on ethnic identity. This chapter adds to the existing literature that not only

historical events but contemporary transitory shocks will have impacts on social capital.
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Figure 4.1: The spatial distribution of ethnic groups in Africa

Note: The figure shows the digitization of ethnic groups of Murdock’s
map (1959). Shaded areas are ethnic groups included in the empirical
analysis.
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Table 4.1: Variables and data sources

Variables Data sources

Ethnic identity Afrobarometer surveys (the third and fifth wave)
Conflict fatalities Armed Conflict and Location and Event Dataset (ACLED)
Altitude Michalopoulos and Papaioannou (2016)
Rugged terrace Michalopoulos and Papaioannou (2016)
Water body Michalopoulos and Papaioannou (2016)
Land area Michalopoulos and Papaioannou (2016)
Malaria ecology Michalopoulos and Papaioannou (2016)
Distance to capital Michalopoulos and Papaioannou (2016)
Distance to coast Michalopoulos and Papaioannou (2016)
Age Afrobarometer surveys (the fifth wave)
Gender Afrobarometer surveys (the fifth wave)
Ownership of radio Afrobarometer surveys (the fifth wave)
Ownership of TV Afrobarometer surveys (the fifth wave)
Education Afrobarometer surveys (the fifth wave)
Urban/rural Afrobarometer surveys (the fifth wave)
Population density (2010) National Oceania and Atmospheric Administration (NOAA)
Nightlight intensity (2010) National Oceania and Atmospheric Administration (NOAA)

Note: The table shows data sources of variables included in the empirical analysis.
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Table 4.2: Summary statistics

Obs. Mean S.D. Min. Max.

Key variables

Ethnic identity 25,581 0.121 0.327 0 1
Ethnic identity initial 25,581 0.179 0.127 0 1
Fatalities 25,581 69.24 185.3 0 1,155
Fatalities (dummy) 25,581 0.761 0.427 0 1
Fatalities (logarithm) 25,581 1.123 3.537 -4.605 7.052
Geographic controls

Altitude 25,581 682.7 537.6 9.109 2,296
Rugged terrace 25,581 349.1 464.9 5.215 3,876
Water body 25,581 1.155 1.597 0 18.94
Land Area 25,581 4.739 4.500 0 26.83
Malaria ecology 25,581 41,650 17,554 6,813 72,695
Distance to capital 25,581 1.084 1.062 0 7.074
Distance to coast 25,581 2.759 2.867 0 11.02
Individual controls

Age 25,581 36.74 14.65 18 105
Gender 25,581 1.498 0.5 1 2
Ownership of radio 25,581 0.709 0.454 0 1
Ownership of TV 25,581 0.383 0.486 0 1
Education 25,581 3.102 2.020 0 9
Urban/rural 25,581 1.680 0.514 1 3
Socioeconomic controls

Population density (2010) 25,581 3.728 0.702 1.506 5.222
Nightlight intensity (2010) 25,581 0.829 2.440 0 23.51

Note: The table reports summary statistics about key variables, initial
conditions, geographic controls, individual controls and group controls.
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Table 4.3: The incidence of civil conflict and ethnic identity
(extensive margin)

(1) (2) (3)

Conflict (dummy) 0.0245*** 0.0289*** 0.0218***
(0.0066) (0.0071) (0.0074)

Initial identity 0.1346*** 0.1296*** 0.1280***
(0.0299) (0.0314) (0.0317)

R-squared 0.0252 0.0330 0.0386
Observations 25,581 25,581 25,581

Initial control Yes Yes Yes
Geographic controls No Yes Yes
Individual controls No No Yes
Group controls No No Yes
Country fixed effects Yes Yes Yes

Note: The table reports OLS estimates, focusing on the inci-
dence of civil conflict. The variable of conflict is measured
by the incidence of conflict fatalities. The unit of observation
is an individual. All regression models include the initial
level of ethnic identity at the ethnicity level. Geographic
controls (the average of altitude, the average of rugged ter-
rain, the ratio of water body, the land area, the malaria
ecology index, the distance to capital, the distance to coast),
individual controls (age, gender, education, rural/urban lo-
cation, ownership of a radio and TV) and group controls
(the average nightlight intensity and population density
in 2010) are subsequently accounted for in the regression
model. Country fixed effects are accounted for across all
model specifications. Standard errors are clustered at the
ethnicity level and reported in parenthesis. Significance
level: * denotes p < 0.1, ** denotes p < 0.05, *** denotes
p < 0.01.
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Table 4.4: The intensity of civil conflict and ethnic identity
(intensive margin)

(1) (2) (3)

Conflict (logarithm) 0.0049*** 0.0041*** 0.0036***
(0.0008) (0.0009) (0.0010)

Initial identity 0.1320*** 0.1152*** 0.1210***
(0.0292) (0.0307) (0.0310)

R-squared 0.0261 0.0331 0.0388
Observations 25,581 25,581 25,581

Initial control Yes Yes Yes
Geographic controls No Yes Yes
Individual controls No No Yes
Group controls No No Yes
Country fixed effects Yes Yes Yes

Note: The table reports OLS estimates, focusing on the in-
tensity of civil conflict. The variable of conflict is measured
by the number of conflict fatalities (logarithmic form). The
unit of observation is an individual. All regression models
include the initial level of ethnic identity at the ethnicity
level. Geographic controls (the average of altitude, the av-
erage of rugged terrain, the ratio of water body, the land
area, the malaria ecology index, the distance to capital, the
distance to coast), individual controls (age, gender, educa-
tion, rural/urban location, ownership of a radio and TV),
and group controls (the average nightlight intensity and
population density in 2010) are subsequently accounted
for in the regression model. Country fixed effects are ac-
counted for across all model specifications. Standard errors
are clustered at the ethnicity level and reported in parenthe-
sis. Significance level: * denotes p < 0.1, ** denotes p < 0.05,
*** denotes p < 0.01.
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Table 4.5: Sensitivity checks

(1) (2) (3) (4)

alternative identity probit estimation exclude capitals only violence

Panel A. Extensive margin

Conflict (dummy) 0.0225*** 0.0911*** 0.0517* 0.0173***
(0.0051) (0.0388) (0.0296) (0.0060)

R2/Pseudo R2 0.0223 0.051 0.038 0.0386
Panel B. Intensive margin

Conflict (logarithm) 0.0026*** 0.0161*** 0.0044* 0.0031***
(0.0006) (0.0051) (0.0025) (0.0008)

R2/Pseudo R2 0.0221 0.0512 0.0388 0.0387
Observations 25,581 25,581 19,297 25,581

Method OLS Probit OLS OLS
Initial control Yes Yes Yes Yes
Geographic controls Yes Yes Yes Yes
Individual controls Yes Yes Yes Yes
Group controls Yes Yes Yes Yes
Country fixed effects Yes Yes Yes Yes

Note: The table reports various sensitivity checks, associating panel A and B to model specifications
in Table 4.3 and Table 4.4 separately. The unit of observation is an individual. For brevity, this table
only reports the coefficient of interest, including full controls across all regression models. All regression
models include the initial level of ethnic identity at the ethnicity level. Geographic controls (the average
of altitude, the average of rugged terrain, the ratio of water body, the land area, the malaria ecology index,
the distance to capital, the distance to coast), individual controls (age, gender, education, rural/urban
location, ownership of a radio and TV), group controls (the average nightlight intensity and population
density in 2010) and country fixed effects are accounted for in the regression model. Standard errors
are clustered at the ethnicity level and reported in parenthesis. Significance level: * denotes p < 0.1, **
denotes p < 0.05, *** denotes p < 0.01.
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Table 4.6: The incidence of civil conflict and ethnic identity, with additional controls

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

Conflict (dummy) 0.0177*** 0.0135* 0.0213*** 0.0245** 0.0201*
(0.0048) (0.0075) (0.0076) (0.0113) (0.0116)

R-squared 0.0051 0.0604 0.0151 0.0501 0.0700
Observations 25,581 24,557 25,492 18,910 18,058
Initial control Yes Yes Yes Yes Yes
Geographic controls No Yes Yes Yes Yes
Individual controls No Yes Yes Yes Yes
Group controls No Yes Yes Yes Yes
Country fixed effects No Yes Yes Yes Yes
Ethnic discrimination No Yes No No Yes
Slave trade No No Yes No Yes
Historical ethnic features No No No Yes Yes

Note: The table reports OLS estimates, focusing on the incidence of civil conflict.
The variable of conflict is measured by the incidence of conflict fatalities. The unit
of observation is an individual. All regression models include the initial level of
ethnic identity at the ethnicity level. Geographic controls (the average of altitude, the
average of rugged terrain, the ratio of water body, the land area, the malaria ecology
index, the distance to capital, the distance to coast), individual controls (age, gender,
education, rural/urban location, ownership of a radio and TV) and group controls
(the average nightlight intensity and population density in 2000) are accounted for in
the regression model. Additional controls include ethnic discrimination, slave trade,
and historical ethnic features (i.e. jurisdictional hierarchy beyond local community
and subsistence economy). Standard errors are clustered at the ethnicity level and
reported in parenthesis. Significance level: * denotes p < 0.1, ** denotes p < 0.05, ***
denotes p < 0.01.
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Table 4.7: The intensity of civil conflict and ethnic identity, with additional controls

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

Conflict (logarithm) 0.0024*** 0.0019** 0.0035*** 0.0043*** 0.0031*
(0.0006) (0.0010) (0.0010) (0.0015) (0.0016)

R-squared 0.0052 0.0604 0.0388 0.0503 0.0700
Observations 25,581 24,557 25,492 18,910 18,058
Initial control Yes Yes Yes Yes Yes
Geographic controls No Yes Yes Yes Yes
Individual controls No Yes Yes Yes Yes
Group controls No Yes Yes Yes Yes
Country fixed effects No Yes Yes Yes Yes
Ethnic discrimination No Yes No No Yes
Slave trade No No Yes No Yes
Historical ethnic features No No No Yes Yes

Note: The table reports OLS estimates, focusing on the intensity of civil conflict. The
variable of conflict is measured by the number of conflict fatalities (logarithmic form).
The unit of observation is an individual. All regression models include the initial level
of ethnic identity at the ethnicity level. Geographic controls (the average of altitude,
the average of rugged terrain, the ratio of water body, the land area, the malaria ecology
index, the distance to capital, the distance to coast), individual controls (age, gender,
education, rural/urban location, ownership of a radio and TV) and group controls (the
average nightlight intensity and population density in 2000) are accounted for in the
regression model. Additional controls include ethnic discrimination, slave trade, and
historical ethnic features (i.e. jurisdictional hierarchy beyond local community and
subsistence economy). Standard errors are clustered at the ethnicity level and reported
in parenthesis. Significance level: * denotes p < 0.1, ** denotes p < 0.05, *** denotes
p < 0.01.
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Table 4.9: Civil conflict and ethnic identity: IV estimates

(1) (2) (3) (4)

Second stage: dependent variable is ethnic identity

Conflict 0.0356** 0.0079*** 0.0836** 0.0079**
(0.0164) (0.0019) (0.0366) (0.0038)

Cragg-Donald F statistics 6793 8749 2012 3506
Stock-Yogo critical value 16.38 16.38 16.38 16.38
R-squared 0.0385 0.0381 0.0683 0.0695
First stage: dependent variable is conflict

lagged conflict 0.4093*** 0.4220*** 0.3489*** 0.3740***
(0.0066) (0.0057) (0.0150) (0.0104)

R-squared 0.6957 0.7493 0.6902 0.7778

Conflict variable dummy logarithm dummy logarithm
Observations 25,581 25,581 18,058 18,058
Initial control Yes Yes Yes Yes
Geographic controls Yes Yes Yes Yes
Individual controls Yes Yes Yes Yes
Group controls Yes Yes Yes Yes
Country fixed effects Yes Yes Yes Yes
Ethnic discrimination No No Yes Yes
Slave trade No No Yes Yes
Historical ethnic features No No Yes Yes

Note: The table reports IV estimates. The top panel reports the second-stage estimates, and the bottom
panel reports first-stage estimates. The variable of conflict fatalities takes the form of a dummy in
column 1 and 3, while takes the logarithmic form in column 2 and 4. The first two columns include
baseline controls in equation (1), while the last two columns include baseline controls in equation (1)
and additional observables in the robustness checks section. See Table 4.6 for the description of all
control variables. Initial level of ethnic identity and country fixed effects are accounted for across all
model specifications. Standard errors are clustered at the ethnicity level and reported in parenthesis.
Significance level: * denotes p < 0.1, ** denotes p < 0.05, *** denotes p < 0.01.
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Chapter 5

The Historical Origins of Economic

Inequality, Evidence from the Slave Trade in

Africa

5.1 Introduction

There has been an increasing trend of economic inequality in recent decades across the world

(Atkinson, Piketty, & Saez, 2011; Piketty, 2014; Ravallion, 2018). Understanding the causes

and consequences of economic inequality is crucial for researchers and policy makers, due to

the political, social and economic implications (McGregor, Smith, & Wills, 2019). Previous

studies have documented that inequality has negative consequences on economic performance,

political instability, poverty alleviation and conflict (Alesina & Rodrik, 1994; Persson & Tabellini,

1992; Nel, 2003; Esteban & Ray, 2011a). Inequality has often been considered as an important

explanatory variable in development studies, but less frequently as an outcome (Van de Walle,

2009). However, understanding the causes of inequality is a first step towards reducing the
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negative consequences of inequality and promoting sustainable economic development.

Recent studies tend to examine the deep roots of comparative development performance by

taking a historical perspective (Nunn, 2020a). Moreover, there is a recent burgeoning literature

aimed at highlighting the historical determinants of economic inequality and through which

channels history matters over the long-term horizon (Nunn, 2014b). For instance, Alesina,

Michalopoulos, and Papaioannou (2016) document a large variation in economic inequality

across contemporary administrative regions and traditional ethnic homelands and correlate

it with geographic and colonial origins. Many scholars highlight the importance of history in

influencing the long-term economic inequality, most notably across ethnic divisions (Archibong,

2018; Bertocchi & Dimico, 2014; Soares, Assunção, & Goulart, 2012; Whatley & Gillezeau,

2011b).1 Despite some recent studies looking at historical origins of economic inequality across

ethnic groups (horizontal inequality), few studies try to link within-group economic inequality

(vertical inequality) to its distant past. 2

The purpose of this chapter is to evaluate whether the African slave trade, an influential

historical event that lasted for almost 500 years, explains within-group economic inequality

in today’s Africa. Particularly, I focus on within-group economic inequality at the ethnicity

level. The nature of enslavement makes the African slave trade more unique. Many individuals

were betrayed and enslaved by their co-ethnic members (i.e. relatives, friends and neighbours),

causing some detrimental social and cultural consequences, such as lower levels of social capital

and ethnic fragmentation (Nunn & Wantchekon, 2011; Whatley & Gillezeau, 2011b). Other

methods of enslavement, including kidnapping, seizing through a judicial process and taking

1For a general review about the origins and persistence of economic inequality, see Boix (2010) and for a special
focus on Sub-Saharan Africa, see Van de Walle (2009).

2There are high levels of within-group economic inequality at the ethnicity level, which play important roles
in ethnic conflicts in developing regions, particularly in Africa (Esteban & Ray, 2008; Kuhn & Weidmann, 2015;
Huber & Mayoral, 2019).
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prisoners in a war, had adverse effects on political institutions (Nunn, 2008a; Obikili, 2016). If

the sense of mutual distrust and the deterioration of local political institutions persists, then

people in Africa nowadays are unlikely to cooperate with or redistribute their wealth to their

co-ethnic members, leading to subsequent within-group economic inequality. 3

To test the above hypothesis, I use both grid-level light data from outer space and household-

level wealth data from the Demographic and Health Surveys (DHS) to generate measures of

within-group economic inequality. Through a combination of the constructed Gini indexes and

the slave trade data from Nunn and Wantchekon (2011), I examine whether the slave trade had

long-term adverse effects on economic inequality across ethnic groups in Africa. I find that, after

controlling for population density, a battery of geographic conditions and region fixed effects,

ethnic groups with higher levels of the slave trade in the distant past are economically more

unequal in modern Africa. To interpret the economic significance, the baseline OLS estimates

suggest that an increase of one standard deviation in the slave trade intensity is associated with

0.10-0.22 standard deviation in within-group economic inequality at the ethnicity level.

To confirm the robustness of the above slavery-inequality hypothesis, I pursue the following

empirical strategies to better understand the relationship between the slave trade and the

contemporary within-group economic inequality in Africa. My first strategy is to employ the

OLS model and control for population density, a battery of geographic conditions and region

fixed effects, to investigate the fundamental causes of economic development and economic

inequality (Sokoloff & Engerman, 2000; Engerman & Sokoloff, 2002; Michalopoulos & Papaioan-

nou, 2013, 2016). I find that partialling out these observable factors does not alter the positive

3Previous studies have shown that the slave trade is detrimental to the current horizontal inequality across
ethnic/racial groups in the US (Bertocchi & Dimico, 2014) and vertical inequality using the cross-country sample
around the world (Soares et al., 2012). Particularly, using the constructed Gini coefficient from land endowments
in 1860s, Nunn (2008b) documents the strong correlation between the slavery and vertical economic inequality
across counties and states in the US.
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and significant correlation between the slave trade and economic inequality. My second strategy

is to further account for the colonial and pre-colonial ethnic characteristics, as they have per-

sistent effects on political and economic inequality (Sokoloff & Engerman, 2000; Engerman &

Sokoloff, 2002; Frankema, 2010). Despite the large decrease in the number of ethnic groups

in the sample, the OLS estimates retain economic and statistical significance. The potential

omitted variables bias may threaten the robustness of the association between the slave trade

and economic inequality. Thus, the third strategy is to draw on the insights from Oster (2019) to

calculate how much greater the influence of unobservable factors would need to be, relative to

observable factors, to completely explain away the positive correlation between the slave trade

and economic inequality. I find that it is unlikely to fully attribute the effect of the slave trade to

unobserved heterogeneity. My final strategy is to use the IV strategy to estimate the effect of the

slave trade on the contemporary economic inequality. The IV estimates, using distance between

the coast and the centroid of each ethnic group as an instrument, as suggested by Nunn and

Wantchekon (2011), are qualitatively the same as OLS estimates, but suggest that OLS estimates

may bias the true effect downward.4

There are two main contributions in the chapter. First, I exploit satellite images to construct

within-group economic inequality. Previous studies have documented the positive correlation

between light density and economic growth (Chen & Nordhaus, 2011; J. V. Henderson, Storey-

gard, & Weil, 2012). Moreover, some recent studies utilize luminosity data to measure economic

inequality across regions or groups (Alesina, Michalopoulos, & Papaioannou, 2016; Bluhm et

al., 2018). But few studies use luminosity data to construct within-region or within-group

economic inequality. Through various validations, I confirm the moderate correlation between

4Two papers studying the persistent effect of the slave trade on interpersonal trust and local political institutions
by Nunn and Wantchekon (2011) and Obikili (2016) separately show that OLS estimates tend to bias the effect of
the slave trade downward towards zero by comparing the OLS estimates with the IV estimates.
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luminosity-based inequality index from satellite images and wealth-based inequality index from

the DHS, suggesting that luminosity-based inequality could be a good proxy for the traditional

economic inequality measure. Furthermore, the positive association between the slave trade

and economic inequality still holds when using household-level wealth index from the DHS

to construct the Gini coefficient. Second, I make the first attempt to show the deep roots of

within-group economic inequality in Africa by taking a historical perspective from the slave

trade. Comparing the level of horizontal inequality across administrative regions, previous

studies document that the historical use of slavery is closely related to the current levels of

inequality within the Americas (Engerman & Sokoloff, 2002; Nunn, 2008b; Bertocchi & Dimico,

2014). In contrast, I employ African ethnic groups as units to calculate within-group economic

inequality and then trace its historical origins to the slave trade.

The remainder of this chapter is organized as follows: Section 2 reviews the relevant studies

about the slave trade and economic inequality, Section 3 provides the description of variables

and data sources, Section 4 presents the baseline OLS estimates, Section 5 further establishes

the robust relation between the slave trade and within-group economic inequality, and Section

6 concludes.

5.2 Literature review

The empirical study of the long-term effect of the slave trade on economic inequality adds

to the recent increasing interest in investigating whether some historical events are important

determinants of contemporary social and economic development.5 The seminal work of this

kind starts from Sokoloff and Engerman (2000), Acemoglu et al. (2001); Acemoglu, Johnson,

5For a thorough discussion on how historical events matter for contemporary development, see Nunn (2014b).
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and Robinson (2002) and La Porta, Lopez-de Silanes, Shleifer, and Vishny (1997), which explore

the economic and political legacies of Europe’s colonization across the globe in the long run.

Moreover, Sokoloff and Engerman (2000) and Engerman and Sokoloff (2002) illustrate the

consequences of plantation slavery, as a vital initial factor endowment, on the subsequent

political institutions and economic development in the Americas.

5.2.1 The impact of the slave trade in Africa

A recent stream within economics literature has focused on the long-term consequences of

the slave trade on the underdevelopment in Africa.6 Nunn (2008a) provides the first insight

by empirically examining the importance of the 500-year slave trade in shaping the current

economic performance in Africa. He finds that there is a strong negative correlation between the

intensity of the slave trade and today’s economic performance across countries. He puts forward

two channels as to why the slave trade matters for the long-term development performance,

which are modern ethnic fragmentation and pre-colonial state development. In a companion

paper, Nunn and Wantchekon (2011) empirically examine another channel through which the

slave trade matters for the long-term underdevelopment in Africa. They hypothesize that the

slave trade might cause a culture of mistrust. This sense of mistrust continues to the present and

hampers economic and political institutions, leading to the current economic underdevelop-

ment. Therefore, the slave trade will affect the long-term economic development through social

norms.7 By using the navigational distance from ethnic groups to the nearest slave demand

location as an instrumental variable, their contribution is to find that the relationship between

6For a brief discussion about the causes and consequences of the slave trade in and out of Africa, see a review
paper by Bertocchi (2016).

7By establishing a link between historical trauma and contemporary culture, Gershman (2020) shows that in
Sub-Saharan Africa, individuals from ethnic groups which were more heavily exposed to the Atlantic slave trade
are more likely to believe in witchcraft in modern Africa.
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the number of slave exports and income per capita (and mistrust) is causal. Besides, another

contribution which Nunn (2008a) and Nunn and Wantchekon (2011) have made is that, for the

subsequent empirical studies of the political and economic impacts of the African slave trade,

they provide the estimates of the number of slaves exported from Africa between 1400s and

1900s both at the country and ethnicity level.

Following Nunn (2008a) and Nunn and Wantchekon (2011), numerous studies have empiri-

cally investigated the long-term effects of the slave trade in Africa. Several studies document

that some fundamental factors, such as geography and climate, may have profound economic

implications for the modern society in Africa via the interaction with the slave trade. Nunn and

Puga (2012) show that terrain ruggedness, through the historical shock of the slave trade, has

an indirect impact on comparative economic development in Africa. After controlling for the

slave trade, the growth effects of geography disappear. Similarly, using temperature shocks as a

natural experiment, Fenske and Kala (2015) demonstrate that the past weather conditions still

have an impact on the current economic activities through the persistent effects of the slave

trade.

The slave trade caused the deterioration of the local legal and political institutions and

induced the persistence of low levels of institutional quality in Africa, which may shape the

long-term economic underdevelopment (Nunn, 2008a; Obikili, 2016). Empirical studies have

shown that the regions in Africa with the largest number of slaves being exported had the most

underdeveloped political structures at the end of the nineteenth century, as well as being the re-

gions that are the most ethnically fragmented today. For example, Nunn (2008a) provides some

suggestive evidence that the slave trade is positively associated with the formation of ethnic

fragmentation and the weakening of state capacity in African societies. To find a more robust

relationship between the slave trade and the local political institutions, several studies look
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at the evolution of ethnic institutions in response to the historical shock from the slave trade.

For instance, Whatley and Gillezeau (2011a) show that the slave trade may have constrained

the geographic scope of authority and increased the salience of ethnic identity. Furthermore,

using both the OLS and IV method, Whatley and Gillezeau (2011b) find an economically and

statistically significant positive relationship between the trans-Atlantic slave trade from the

western coast of Africa in the distant past and ethnic stratification in the present. In a similar

vein, Green (2013) studies the impact of the slave trade on ethnic fractionalisation. According

to his estimates, the difference in ethnic fractionalisation between Africa and the rest of the

world can be explained by its experience with the slave trade. Obikili (2016) finds that villages

and towns with higher levels of the trans-Atlantic slave trade were more politically fragmented

during the pre-colonial era, which had the long-term persistent effects on the contemporary

political institutions. Using individual-level data in contemporary Nigeria and Tanzania, he

shows that areas with higher levels of pre-colonial political fragmentation had higher levels of

local corruption.

The slave trade had long-term effects on political instability, triggered by civil conflicts at

the local level. Using the finer-grained data on conflicts, Zhang et al. (2021) reveal a strong

positive association between the intensity of the slave trade and the prevalence of civil conflict

between 1997 and 2014 in Africa. Employing pre-colonial conflicts data, Boxell et al. (2019)

find that the slave trade is positively associated with conflict propensities. Fenske and Kala

(2017) focus instead on the consequences of British abolition of the slave exports. Using the

natural experiment of the abolition of the Slave Trade Act in 1807, they argue that abolition

increased the incidence of conflicts in the areas within Africa that were affected by the slave

trade.

Due to the fact that the number of men enslaved outnumbered women during the slave
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trade era, the population declined and gender balance was distorted. Almost 20 million slaves

in total were taken from the African continent (Nunn, 2008a). In 1850, Africa had a population

of about 50 million, while the level it would have reached in the absence of the slave trade was

estimated to be 100 million. The African continent lost up to half of its population because

of the slave trade between 1400s and 1900s (Manning, 1990). Another consequence of the

slave trade relates to family structure and gender roles in Africa. The sharp decrease of men

made female labour more valuable, leading to the diffusion of polygyny in some parts of Africa

where areas were more severe in terms of the slave trade. Empirical evidence has shown that

the intensity of the trans-Atlantic slave trade is correlated with the prevalence of polygyny (i.e.

the practice of men having multiple wives) in the long-term perspective (Edlund & Ku, 2011;

Dalton & Leung, 2014; Fenske, 2015; Bertocchi & Dimico, 2019). Interestingly, Bertocchi and

Dimico (2019) take the relationship between the slave trade and polygyny one step further and

illustrate that the greater diffusion of polygyny, which was profoundly affected by the slave

trade, has led to an increase in the prevalence of HIV infection in Africa. By exploiting variation

in the degree to which different ethnic groups were affected by the trans-Atlantic slave trade,

Teso (2018) shows that women whose ancestors were more exposed to this shock are today more

likely to find job opportunities in the labour market, have lower levels of fertility, and are more

likely to participate in household decisions.

5.2.2 The impact of the slave trade out of Africa

The slave trade, in addition to its relation to the underdevelopment in Africa, had a long-term

effect on economic and political outcomes in receiving countries outside Africa. Engerman and

Sokoloff (2002) argue that the spatial distribution of African slaves, combining with initial factor
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endowments, caused the dramatic inequality across the American continent. Extreme historical

inequalities, characterized in different dimensions of wealth, human capital, and political

institutions, exert permanent influences on economic development through the endogenous

formation of institutional structures that favour the privileges of the elite against the interests

of the masses. Nunn (2008b) tests the Engerman-Sokoloff hypothesis in two settings: across

29 former New World countries and across US counties and states. In both settings, he finds

a negative impact of past slavery on current development. Using a cross-country sample,

Soares et al. (2012) demonstrate that slavery was highly associated with the levels of inequality

in the modern society. They also find that the correlation between slavery and inequality is

stronger than that observed between inequality and development, geographic characteristics,

institutional quality, and provision of public goods. They conclude that the use of slavery in

the distant past may be an important determinant of the current levels of inequality across the

globe.

Using the historical slavery experience in the US as an example, some studies show that

the variation of the exploitation of slavery across states and counties was associated with the

current levels of productivity and income inequality (Mitchener & McLean, 2003; Nunn, 2008b;

Bertocchi & Dimico, 2014). The main channel of transmission is to be found in the unequal

access to education and the accumulation of human capital for the descendants of African slaves

(Bertocchi & Dimico, 2012, 2014). Acharya, Blackwell, and Sen (2016) show that contemporary

differences in political attitudes still reflect the intensity of slavery in 1860 in the US, with

Southern whites more likely to support the Republican party and oppose affirmative action

policies in counties more affected by historical slavery. The current divergent voting behaviours

between whites and blacks reveal historical persistence of political attitudes across generations.

Using the case of Colombia, Acemoglu, Garcı́a-Jimeno, and Robinson (2012) investigate the
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impact of slavery on the long-term development by exploiting the variation in the presence of

gold mines in different municipalities, since gold mining was strongly associated with demand

for slave labour. Their empirical findings show that the historical presence of slavery was

associated with higher poverty, land inequality, and black population shares, and with lower

school enrolment and vaccination coverage.

To sum up, the slave trade has a profound impact on contemporary economic and social

outcomes both in and out of Africa. The main channels through which the slave trade affects

the long-term economic development are likely to be cultural norms, ethnic fragmentation,

political institutions and human capital accumulation. The slave trade also exerts long-term

effects on demographics, such as family structure, gender roles and social behaviours.

5.2.3 Inequality and its determinants

Inequality is a property of a variable’s frequency distribution within a population, which

is typically summarized as a single statistic (McGregor et al., 2019). Economic inequality is

often measured in terms of income, consumption or wealth. The overall inequality can be

decomposed into vertical inequality and horizontal inequality. Inequality can be measured by

various statistics, such as the Gini coefficient, Theil index, and the coefficient of variation.

Inequality determines the relative power and opportunities of individuals/groups and has

significant implications on political, economic and social issues. Severe inequality in a society is

often promoted as unfair, causing various obstacles for developmental outcomes. A considerable

body of research about economic inequality has been increasing recently. Most of these studies

have focused on its consequence in various aspects, such as economic performance (Alesina,

Michalopoulos, & Papaioannou, 2016), conflict(Alcorta, Smits, & Swedlund, 2018), party elec-
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tions (Huber & Suryanarayan, 2016), redistribution (Houle, 2017; Roth & Wohlfart, 2018), and

democracy (Boix et al., 2003), amongst others. They show that a higher level of inequality is

associated with the devastating political, economic and social outcomes.

Economists have traditionally believed that sub-Saharan Africa has the lowest levels of

interpersonal inequality among the developing world due to the relatively equal access to land

rights and the early-stage development process (Van de Walle, 2009). However, the actual

economic inequality is surprisingly high. For instance, the Gini coefficient increases from 0.57

in 1970 to 0.63 in 2000 in the whole African continent (Artadi & Sala-i Martin, 2003). By

contrast, the Gini coefficient decreases by 4% during the same period across the globe (Sala-i

Martin, 2006). Furthermore, inequality levels in Africa have not changed substantially over

the past few decades, highlighting the persistence of economic inequality (Milanovic, 2003).

The human costs of inequality in Africa are particularly high (Nel, 2018). There is a growing

body of studies focusing on the adverse impacts of inequality on economic performance in

Africa. Empirical studies have found that high levels of inequality undermine growth potential

through a variety of channels, such as political instability (Peters, 2004), the rule of law and the

control of corruption (Gyimah-Brempong, 2002; Chong & Gradstein, 2007), the democratization

process (Boix et al., 2003) and the prevalence of poverty rate (Fosu, 2015). These documented

negative correlations between inequality and developmental outcomes in Africa deserve much

attention in order to study the determinants of inequality.

Several potential factors have been proposed to explain the observed geographical patterns

of economic inequality. Canelas and Gisselquist (2018) summarize six factors as potential

causes of economic inequality: (1) modernization, (2) globalization, (3) government policy, (4)

colonialism, (5) historical system, and (6) geographic conditions. The former three are the

proximate causes of economic inequality, while the latter three are the historical mechanisms at
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play. They are not mutually exclusive determinants of inequality levels.

Modernization, in the form of structural transformation (i.e. the movement of workers from

low productivity to high productivity activities and sectors) is an essential feature of rapid and

sustained growth. The speed at which structural transformation occurs differentiates successful

countries from unsuccessful ones. Since the seminal paper by Kuznets (1955), it is widely

believed that structural transformation can lead to higher inequality, at least at the early stage of

development. As Kuznets argues, while inequality may increase at the early stage of structural

transformation, beyond a certain level of structural transformation, inequality will decrease,

giving rise to the famous inverted U-shaped relationship between income and inequality, known

as the so-called “Kuznets Curve”.

The high levels of inequality in the developing regions and the rapid increasing levels of

inequality can be attributed to the integration into the global economy. A substantial literature

has demonstrated that global economic factors (i.e. the global capitalism and the free movement

of labour across the globe) cause both economic stagnation and inequality in the developing

world (Dreher & Gaston, 2008; Ravallion, 2018). By contrast, Africa has a comparative advan-

tage in low-wage labour relative to other regions, so one would expect investments to benefit

the poor and thus promote equal distribution of income by receiving foreign direct investment

during the globalization era (Van de Walle, 2009).

Due to the low quality of political institutions, as reflected by some government policies,

various forms of inequality, such as income, education, access to public services, have significant

ethnic, gender and spatial dimensions in modern Africa. In other words, horizontal inequality

across different identities are prevalent. For instance, it is well known that Africa is ethnically

diverse and ethnic favouritism plays a significant role in explaining ethnic heterogeneity of eco-

nomic and social underdevelopment (For example, Michalopoulos & Papaioannou, 2015; Franck
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& Rainer, 2012; Kramon & Posner, 2016; Dickens, 2018; Ejdemyr, Kramon, & Robinson, 2018).

Archibong (2018) points out that ethnic inequality in the provision of public goods is partly

driven by historical heterogeneous federal government policy in Nigeria. Fenske and Zurimendi

(2017) empirically assess ethnic bias in a variety of microeconomic outcomes, such as fertility,

marriage, the chance of working and having a skilled occupation, access to education, height,

and BMI, in response to macroeconomic shocks from oil prices. They find that individuals that

experienced different oil prices in early life predict differential outcomes across Nigerian ethnic

groups. The gender inequality is striking as well. The mean level of human development among

African women is 13% lower than men, due to the official and social discriminations, violence

against women and the distorted incentives of investment in education for the male rather than

the female (ADB, 2015). Despite the recent increasing amount of studies shedding light on

horizontal inequality across ethnic, gender and spatial dimensions, it goes beyond my scope to

review this literature as I am interested in explaining the variation of vertical inequality at the

ethnicity level in this chapter.

In addition to the aforementioned proximate factors that lead to economic inequality, the

fundamental causes of economic inequality receive much attention as well. Many economists

explain the role of political institutions that were shaped by colonialism and geographic con-

ditions to promote comparative economic performance and income disparity. For example,

Engerman and Sokoloff (2002) argue that the degree of inequality in wealth, human capital, and

political power originated from differences in the initial endowment structures, which can date

back to the era of European colonization. Their paper argues that inequality today can be traced

back to these initial conditions and their impacts on colonial and post-colonial institutions.

The extent and nature of colonial settlement determines the divergent patterns of comparative

economic performance (Acemoglu et al., 2001; Angeles, 2007; Frankema, 2010)
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Although the large amount of studies have emphasized the colonial role of economic in-

equality across the New World and in Africa, few articles study the effect of the slave trade on

economic inequality. Particularly, there have been no attempts to explore the linkage between

the slave trade and within-group inequality at the ethnicity level in Africa. As will become

evident, there is much variation of within-group inequality across ethnic groups (see Figure

5.2 and Figure 5.5). The presence of substantial inequality within ethnic groups shows that the

historical experience across ethnic divisions in Africa still needs to be understood in relation to

the overall inequality. Furthermore, the extent of inequality within ethnic groups indicates that

some specific historical events may contribute to the difference of individual welfare among

group members, even though they are culturally, socially and economically homogeneous in

the distant past.8 The common history and structural factors make it possible to identify a

distinctively African kind of inequality. This chapter seeks to provide a historical explanation

for the variation of the current within-group inequality across ethnic groups and particularly

its relation to the slave trade in Africa.

5.3 Variables and data sources

5.3.1 Within-group economic inequality

The most frequently employed inequality indicator is the Gini coefficient, which often relies

on survey data. Survey-based inequality estimation is typically applied at the country or region

level. Income inequality can then be calculated as within-country or within-region inequality

(vertical inequality), or horizontal inequality across regions within a given country. Although

8The focus on the historical origins of inequality is not meant to imply that short-term determinants are not
important. There is a substantial evidence showing that some proximate factors may explain the current inequality,
such as globalization, modernization and government policy, as summarized above.
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this is not without flaws, a large enough sample of respondents are representative at the coun-

try or various administrative levels in most surveys, which are exploited to compute income

inequality. This is different when calculating the Gini coefficient at the ethnicity level. Few

databases start with their individual-level survey by a list of ethnic groups. Even though some

surveys include the self-reported ethnicity, they normally fail to ensure representativeness at

the ethnicity level. Due to different definitions of ethnicity, a list of ethnic groups may not be

comparable across different countries. Therefore, income inequality within ethnic groups is

difficult to obtain due to the sampling issue and the ambiguity of ethnicity.

Due to the lack of representative income or wealth data at the ethnicity level, this chapter

resorts to a different way of estimating within-group economic inequality, and uses survey-based

inequality indicators to conduct the cross-validation and robustness check. Some new indica-

tors and their variants have been proposed to proxy for economic performance and economic

inequality, such as night-time light intensity and mobile phone metadata. Additionally, some

new methods, including machine learning from satellite images, and “Big Data” from Google

Trends and social media, have become popular in predicting various indicators of economic

performance.9

In this chapter, the Gini coefficient relies on the spatial data on economic activities and pop-

ulation estimates within ethnic groups. I combine nightlight images and population estimates

at finer levels to proxy for the distribution of GDP per capita across members of ethnic groups.

The luminosity data come from the Defense Meteorological Satellite Program’s Operational

Linescan System that reports images of the earth at night captured from 20: 30 to 22: 00 local

time. The measure is a six-bit number, ranging between 0 and 63, and calculated for every

9McGregor et al. (2019) review the recent novel data and methods for estimating comparative economic
performance and various indicators of economic inequality.
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30-second area (i.e. approximately 1 square kilometer). Population estimates are obtained from

WorldPop and measured at a resolution of 30 arc as well. The mapping approach is random

forest-based dasymetric redistribution. The use of luminosity data as a proxy for development

builds on the recent contribution of J. V. Henderson et al. (2012) and Chen and Nordhaus (2011).

Subsequent studies also exploit the constructed light density or light per capita to reflect the

local economic performance at a much disaggregated level of study and particularly in a very

poor region.10 Moreover, many recent studies have combined light images and population data

to construct horizontal inequality, as an alternative measure of the traditional income Gini

coefficient (Lessmann & Seidel, 2017; Alesina, Michalopoulos, & Papaioannou, 2016; Mveyange,

2015; Elvidge, Baugh, Anderson, Sutton, & Ghosh, 2012). For instance, Alesina, Michalopoulos,

and Papaioannou (2016) employ luminosity data and the location of ethnic groups to construct

economic inequality across ethnic groups around the world.

The procedure for constructing light-based within-group economic inequality largely follows

this approach and relies on similar types of geographic regions and the same luminosity data.

However, the fact that I am examining within-group rather than between-group variation of

economic prosperity requires an update of the earlier procedure. The assumption is that the

distribution of luminosity value at a finer grid level is a suitable proxy for the distribution of

wealth or income at the individual or household level. Comparing the traditional survey-based

and the newly light-based Gini coefficient, Kuhn and Weidmann (2015) find that the correlation

is moderate, with the coefficient of 0.51. Therefore, following Kuhn and Weidmann (2015) and

Bluhm et al. (2018), I employ a spatial procedure to measure variation in wealth/income among

members of a group. The general idea is to combine night-light images from outer space and

10Various cross validations have shown that there is a strong correlation between light intensity and various
indicators of development outcomes, such as economic performance (both at the level and growth margin), public
goods provision, individual-level wealth index (Bruederle & Hodler, 2018; Weidmann & Schutte, 2017; Pinkovskiy,
2017; Michalopoulos & Papaioannou, 2013; Min, 2008).
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population estimates with the historical settlement regions of ethnic groups in Africa.

Combing light images and population estimates, the recent literature employs light per

capita to proxy for GDP per capita at the finer levels (Kuhn & Weidmann, 2015; Alesina,

Michalopoulos, & Papaioannou, 2016). Therefore, I disaggregate all the ethnic groups into

multiple grids and compute light per capita at the grid level, and then calculate the relevant

Gini coefficient at the ethnicity level. To obtain within-group economic inequality, I rely on

the polygon of ethnic groups in Africa and the raster data on nightlight images and population

estimates.11 The detailed procedure for calculating within-group economic inequality in Africa

works as follows:

1. I divide up all the African continent (the same as the polygon of ethnic groups in Africa) into

small grids of equal size (0.125 by 0.125 decimal degrees, approximately 12.5 km by 12.5 km at

the equator);

2. I intersect all grids with the polygon of ethnic groups (most grids have the dimensions of

12.5 km *12.5 km, few grids which intersect with ethnic borders have smaller sizes);

3. For each grid, I compute (i) the total luminosity from the DMSP-OLS data, (ii) the total

population using WorldPop data, and (iii) the total land area using GIS software;

4. I drop the grids if (i) the dimensions are smaller than half of the full grid size, (ii) population

estimates are zero, (iii) missing values of population estimates or nightlight emissions, and (iv)

light per capital is larger than 63;

5. For each grid, I use light per capita to proxy for the grid-level economic prosperity, which is

calculated as the total luminosity divided by the total population;

6. For each ethnic group, I order all the grids in the relevant ethnic region, treat each grid as an

11The location of ethnic groups is using the ethnicity map from Murdock (1959), with a total of 843 ethnic
groups, which is consistent with the ethnicity-level slave trade data in Nunn and Wantchekon (2011) and has been
digitized by Nunn (2008a).
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individual, and then compute the Gini coefficient.

I will illustrate the calculation of the Gini coefficient using Yoruba, an ethnic group in

Nigeria, as an example. Lights data and population data are in the year 2010 and the dimension

of grid is 0.125 by 0.125 decimal degrees (the baseline). After the intersection between the

polygon of Yoruba and multiple equally divided small grids, 296 grids (including 214 complete

grids and 82 incomplete grids) are obtained. Of all the 296 grids, 46 grids are excluded for the

calculation of the Gini coefficient because of the reasons identified above in step 4. Of all the

remaining 250 grids, 150 grids indicate zeros of light per capita, while 100 grids have positive

values of light per capita. Figure 5.1 shows the spatial distribution across 296 grids in Yoruba.

Grey grids refer to zero values of light per capita and yellow grids refer to positive values of

light per capita. In particular, black grids refer to those invalid ones and thus are excluded.

I then use the following formula from Stewart, Brown, and Mancini (2005) to calculate the

Gini coefficient for Yoruba:12

Gini =
1

2n2y

n∑
i=1

n∑
j=1

|yi − yj | (5.1)

y represents the average of light per capita across all the valid grids in Yoruba, yi and yj is light

per capita for each grid i and j, and n represents the number of non-excluded grids.

Based on the above procedure, I obtain the group-level inequality indicator for 825 ethnic

groups (out of 843 ethnic groups). I use the dimension of 0.125 by 0.125 decimal degrees and

the year 2010 as the baseline, while allowing the dimension of 0.25 by 0.25 decimal degrees,

and the years 2005 and 2000 as some robustness checks. I also use light density instead of light

per capita to proxy for economic development at the local level. I will show these alternative

measures of the light-based Gini coefficient and their relation to the slave trade where relevant.

12The command for calculating the Gini coefficient in Stata is ineqdec0 and written by S. Jenkins (2015).
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Figure 5.2 shows the distribution of the light-based Gini coefficient across 825 ethnic groups.

The Gini coefficient of most ethnic groups is close to 0 (perfect equality) or 1 (perfect inequal-

ity).13 The bimodal distribution of the Gini coefficient reflects the fact that most grids have zeros

of light density and hence zeros of light per capita. Using the baseline data framework, after

excluding the invalid grids, approximately 87.7% grids (137,854/157,225) across all 825 ethnic

groups have zeros of light per capita.14 I collect the DHS data on household-level wealth and

then construct the wealth-based Gini coefficient to represent within-group economic inequality

as well.

5.3.2 The slave trade

The main independent variable of interest is constructed from historical archives, which has

been collected by Nunn (2008a) and Nunn and Wantchekon (2011). They calculate the number

of people enslaved in Africa between 1400s and 1900s at the country level. Furthermore, they

estimate the total number of slaves exported by each ethnic group. They do this by combining

data on the number of slaves shipped from all ports and regions of Africa with historical records

of the slaves’ ethnicity. The ethnicity-level slavery data represent the main independent variable

for the further empirical analysis. Following the article from Nunn and Wantchekon (2011), I

only include the two largest waves of the slave trade, namely the trans-Atlantic slave trade and

Indian Ocean slave trade.

Of all the available ethnic groups in the sample, more than one-third of groups (298) have

been enslaved during the slave trade era while approximately two-thirds of groups (527) have

13Summary statistics are reported in Table A1 in the appendix.
14The number of zero light per capita within each ethnic group varies substantially across ethnic groups, with the

smallest ratio of 0 and the largest ratio of 1. In this vein, Bluhm et al. (2018) treat these “zero” grids as unpopulated
areas and exclude all of them. As noted from population data, most of these grids are coded as zeros in terms of
luminosity values rather than zeros in terms of population estimates.
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never experienced the slavery. The average number of enslaved Africans is 13,428 across ethnic

groups, with the maximum up to 3,838,953 enslaved Africans in Kongo.15 Figure 5.3 shows the

historical boundaries according to Ethnographic Atlas and the total number of slaves shipped

from Africa by each ethnic homeland. Areas with darker shades represent ethnic homelands

with a greater number of slave exports. As Figure 5.3 illustrates, there is a large variation of

slave exports at the ethnicity level. Coastal regions are more prone to be involved in the slave

trade. Most slaves were taken from Western and Eastern Africa. These spatial patterns of

enslavement echo the historical evidence that most slaves were taken from the trans-Atlantic

and Indian Ocean slave trade. Another important feature shown in Figure 5.3 is that the largest

wave is the trans-Atlantic slave trade.

5.4 Empirical analysis

5.4.1 Model specification

This section focuses on the examination of the relationship between the slave trade and

within-group economic inequality across ethnic groups. I empirically test the hypothesis that

ethnic homelands which have experienced higher levels of the slave trade in the distant past

tend to be economically unequal within ethnic groups in the modern Africa. Therefore, the

regression model is as follows:

Ginii = αr + β1 ∗ Slavei + β2 ∗ P opulationi + β3 ∗Geographyi + ei (5.2)

15Summary statistics are reported in Table A1 in the appendix.
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Ginii represents the Gini coefficient at the ethnicity level. Slavei represents the intensity

of the slave trade for ethnic group i and is normalized by land area of each ethnic homeland.

This transformation takes into account the size of the historical settlement of ethnic group.

In order to further alleviate the skewness of the slave trade variable, the logarithmic form is

taken after adding one to the number of slaves. Thus, Slavei is ln(1 + slave/area). P opulationi

represents population density at the ethnicity level, which proxies for urbanization and initial

economic prosperity. Geographyi refers to the ethnicity-level standard geographic conditions,

ecological condition and natural endowment structures, in which all the above three battery of

controls have been shown to influence the comparative economic performance and economic

inequality (Gallup & Sachs, 2001; Engerman & Sokoloff, 2002; Michalopoulos & Papaioannou,

2016). Geographic controls include the latitude of the centroid of ethnic homelands, the mean

of elevation, the distance from the national border, an indicator of coastal region, an indicator

of lake, an indicator of river, an indicator of island, an indicator of falling in the capital,

agricultural suitability, an indicator of diamond, an indicator of petroleum and the prevalence

of malaria.16 In order to control for the unobserved region fixed effects, a regional dummy

variable is included across all model specifications. Hence αr refers to North Africa, West Africa,

South Africa, East Africa and Central Africa.17 The rational for controlling for region fixed

effects is that the spatial distribution of the slave trade is quite uneven across different regions

in Africa, as shown in Figure 5.3, with West Africa and East Africa most affected. I interpret

the positive coefficient of β1 as the evidence implying that the intensity of the slave trade had

long-term adverse effects on within-group economic inequality. By excluding unpopulated

16All the geographic conditions are taken from Michalopoulos and Papaioannou (2016).
17Country fixed effects are more desirable. However, due to ethnic partitioning for many African countries,

a large amount of ethnic groups were historically separated into multiple modern countries (Michalopoulos &
Papaioannou, 2016). All the regression analysis is implemented at the ethnicity level and thus country fixed effects
are not controlled for in the baseline regression model.
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ethnic homelands, the sample has a maximum of 825 ethnic groups under the classification

of Ethnographic Atlas (Murdock, 1967b). Robust standard errors, as well as Conley standard

errors (Conley, 1999) correcting the arbitrary spatial correlation of the Gini coefficient across

ethnic groups, are reported below the coefficients in the baseline OLS model.18

5.4.2 OLS estimates: the light-based Gini coefficient

Before the formal empirical analysis, I first employ a simple t statistics by conducting a

balance test of geographical conditions and population density between ethnic groups that

ever experienced the slave trade and those that never experienced the slave trade (see Table

5.1). Unsurprisingly, some characteristics differ between the two sub-samples. For example,

the modern population density is higher in ethnic groups with the experience of the slave

trade, which may reflect the persistence of population density at the ethnicity level and the

historical fact that the slave trade occurred in the densely populated ethnic groups. Some

locational factors, such as latitude, elevation, coastal area, lake and river, differ across the two

sub-samples as well, which reflects the minimization of the cost of the slave trade by colonizers.

Ethnic groups with the experience of the slave trade have higher levels of agricultural suitability

and the prevalence of malaria, which echoes the higher level of population density in these

regions. Other characteristics, such as island, distance to border, distance to capital, diamond

and petroleum, are statistically indistinguishable between the two sub-samples.

I first show the unconditional relationship between the slave trade and the light-based

economic inequality across 825 ethnic groups. Although there are some extreme values of the

light-based Gini coefficient (i.e. 0 and 1), Figure 5.4 still reveals that the slave trade is positively

18As the estimated standard errors are quite close between robust and Conley method, I only report the robust
standard errors in the remaining OLS regression models. Following Nunn and Wantchekon (2011), the cutoff
distance exploited in the Conley method is 550 kilometers.
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associated with the Gini coefficient. The unconditional relationship supports the hypothesis

that ethnic groups in Africa which have experienced a higher intensity of the slave trade are

more likely to have higher levels of within-group economic inequality. To take the hypothesis

further, Table 5.2 presents the first set of regression results.19 Across all the columns in Table

5.2, I always control for region fixed effects, since the historical experience of the slave trade

was quite different across the different regions in Africa. Column (1) only includes the slave

trade intensity as the main explanatory variable. This parsimonious model specification reveals

a highly significant and positive association between the slave trade intensity and within-group

economic inequality. Column (2) further adds population density, accounting for urbanization

at the ethnicity level. The coefficient of Slavei is statistically significant and the magnitude

remains quite similar to the first column. The last column of Table 5.2 further augments the

model specification with various geographic conditions, which are standard determinants of

long-term economic development. Moreover, some geographical factors differ between ethnic

groups with slavery and without slavery as shown in Table 5.1. Because the slave trade is more

likely to occur in the coastal region, the coastal dummy is included capturing the exposure

to trade during the colonial era. In the same vein, the river dummy, lake dummy and island

dummy is controlled for as well. To reflect the historical and contemporary effect of tempera-

ture, I use the proxy of the latitude of the centroid of the ethnic group. The average of terrain

ruggedness is included in the spirit of Nunn and Puga (2012). By including the distance to the

capital and national border, I aim to account for the modern state capacity (Michalopoulos &

Papaioannou, 2014). Agricultural productivity has been documented to influence the structural

transformation and comparative development performance of an economy, thus I include agri-

19To save space, I only report the coefficient and standard error of Slavei , the main independent variable of
interest, in the output tables. The same format applies to all the following regression models.
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cultural suitability (Galor & Özak, 2016). To reflect the natural resources effects, I include the

existence of a diamond mine and petroleum field for each ethnic group (Lessmann & Steinkraus,

2019). Malaria is detrimental for economic growth, especially for tropical Africa (Gallup &

Sachs, 2001). After controlling for the above numerous geographic conditions, the association

between the slave trade intensity and within-group economic inequality still remains positive

and statistically significant at the 1% level. The coefficient of Slavei becomes larger, which may

reflect the correlation between the slave trade and some geographical characteristics, and their

joint effects on economic inequality.

The baseline OLS results reveal the positive and significant coefficients of the slave trade

intensity across all the above model specifications, supporting the hypothesis that a history

of misfortune (i.e. the slave trade) may make ethnic groups more economically uneven and

therefore lead to an inequality trap. The conditional OLS estimates are statistically and econom-

ically meaningful. The economic significance from the OLS estimates is that an increase of one

standard deviation in the slave trade intensity is associated with 0.10-0.16 standard deviation

in the Gini coefficient at the ethnicity level.20 The way to assess the statistical significance of

the slave trade is to decompose the total variation of within-group economic inequality to the

variation from the slave trade and other covariates (i.e. population density and geographical

conditions). Using the estimates from the last column of Table 5.2, and performing the standard

variance decomposition (other than region fixed effects), I find that the slave trade and other co-

variates together explain approximately 11.22% of the total variance of within-group economic

inequality. Of this 11.22%, 12.27% is explained by the slave trade.21

20The standard beta coefficients of Slavei are the same with the baseline OLS regression results in Nunn and
Wantchekon (2011), which ranges from 0.10 and 0.16 across different model specifications as well.

21Nunn and Wantchekon (2011) find that the total variation of interpersonal trust can be explained by the slave
exports and other covariates with 5.4 percent, and of this total variation, 16-27 percent is explained by the slave
exports.
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5.4.3 Alternative measures of the light-based Gini coefficient

In addition to the preferred measure of the Gini coefficient in the baseline OLS model (i.e.

year 2010, light per capita, and gird dimension of 0.125*0.125 decimal degrees), this subsection

uses different elements to calculate some other forms of the Gini coefficient. Due to the unique

nature of light-based measure of spatial prosperity at the local level, it is necessary to take into

account other possibilities to reflect within-group economic inequality. Following J. V. Hender-

son et al. (2018) and Bluhm et al. (2018), I also use light density (instead of light per capita),

which is the mean luminosity value for each grid, to calculate within-group economic inequality

at the ethnicity level (modification with respect to step 5 in section 3.1). Moreover, 0.125*0.125

is an ad hoc grid dimension and it may be possible to utilize other grid dimension. I, therefore,

use 0.25*0.25 decimal degrees as an alternative grid dimension, treat each grid as a unit and

then calculate the Gini coefficient (modification with respect to step 1 in section 3.1).

Due to the availability of light images and population estimates in various years, I also

examine the persistence of economic inequality, and use light-based within-group economic

inequality in other years to link with the slave variable. The common perception from the

previous studies shows that not only Africa has high levels of economic inequality, such as the

skewed distribution of within-group economic inequality in Figure 5.2 (many ethnic groups

with the Gini coefficient close to 1), but it also characterizes as the persistence of economic

inequality across the African continent (Van de Walle, 2009).22 The light-based within-group

Gini coefficient in 2000 and 2005, as well as in 2010 in the baseline, are employed to investigate

22The conventional wisdom argues that Africa, particularly sub-Saharan Africa, has the second highest levels of
economic inequality across the world in modern times. In additional to underdevelopment and political instability,
many countries in SSA are extremely unequal, both economically and politically. For example, according to the
estimates of the Gini coefficient from World Bank using the most recent household survey data, 30 out of 49 sample
African countries have the Gini coefficient larger than 0.4, which is the widely accepted alarming level of the Gini
coefficient. 7 out of top 10 unequal countries are from SSA. For more details, see https://www.indexmundi.com/

facts/indicators/SI.POV.GINI/rankings/africa.
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the nature of the persistence of economic inequality.

Combining three years (i.e. 2010, 2005 and 2000), two proxies for economic well-beings

(i.e. light per capita and light density) and two grid dimensions (0.125*0.125 dd and 0.25*0.25

dd), there are 12 permutations of the light-based Gini coefficient (including the baseline case).

The pairwise correlation coefficients show that different measures of light-based within-group

economic inequality are highly correlated and statistically significant at the 1% level across all

the permutations. I interpret three findings as follows: first, within-group economic inequal-

ity is highly persistent at the ethnicity level. Using light per capita and a grid dimension of

0.125*0.125 dd, the correlation between the Gini coefficient in 2010 and in 2005 (2000) is 0.72

(0.61), while the correlation between the Gini coefficient in 2005 and in 2000 is 0.73. By using

an alternative grid dimension (0.25*0.25 dd) and an alternative proxy for economic well-beings

(light density), the correlation displays the similar pattern, with the correlation between 0.6 and

0.8. Second, keeping the period and grid dimension constant, the correlation between the Gini

coefficient using light per capita and light density is surprisingly high and always remains above

0.98. Third, keeping the period and proxy for well-beings constant, the correlation between the

Gini coefficient using grid dimensions of 0.125*0.125 dd and 0.25*0.25 dd is always larger than

0.84. Taken together, light-based within-group economic inequality in Africa is quite persistent

and the above twelve measures are highly correlated with each other.

Table 5.3 shows the OLS regression results between the slave trade and within-group eco-

nomic inequality, using the above twelve different measures of the light-based Gini coefficient.

Column (1) resembles the baseline OLS estimates in the last column of Table 5.2. The coefficient

of Slavei remains positive and statistically significant. The economic significance is quite stable

across the different columns within both the former six columns (0.125*0.125 dd) and the latter
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six columns (0.25*0.25 dd).23 A caveat here is that the choice of grid dimension to measure

light-based economic inequality is likely to affect the measurement of the Gini coefficient.

5.4.4 OLS estimates: the wealth-based Gini coefficient

This chapter mainly relies on light images and population estimates and its computed light

per capita at the grid level to calculate within-group economic inequality. The advantage of

the light-based Gini coefficient is the largest coverage of all the ethnic groups included in

the analysis. However, there are some limitations of light data as an instrument to measure

economic inequality, particularly within-group economic inequality, which was constructed

from finer grid levels (Huber & Mayoral, 2019). First, a light-based measure treats each grid

as a unit and assumes that all individuals in a given spatial area have the same income. In

other words, this measure neglects the variation of income within the chosen small space (i.e.

0.125*0.125 dd or 0.25*0.25 dd). Second, the light-based approach results in a distribution

of the Gini coefficient at the ethnicity level that is very heavily skewed toward the maximum

value of 1, which is quite different than the distribution of the traditional survey-based Gini

coefficient.24

Based on survey data from the DHS, I construct wealth-based within-group economic

inequality, which is complementary to the Gini coefficient at the ethnicity level.25 DHS data

does not provide household-level income directly, but includes the information on various assets

that households possess. The information of these assets then can be employed to construct

23Not only the magnitude of the coefficient of the main independent variable has been affected by the choice of
grid dimension, the number of observations has been reduced by six (i.e. from 825 to 819).

24The traditional survey-based Gini coefficient typically ranges between 0.2 and 0.6, such as country-level Gini
estimate from World Bank.

25For more details about the comparison between survey and light data on within-group inequality, see Huber
and Mayoral (2019).
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a household-level wealth index, which has been provided in the DHS.26 The household-level

wealth index is a categorical variable, in which 1 refers to poorest, 2 refers to poorer, 3 refers to

middle, 4 refers to richer and 5 refers to richest. Then the next step is to link household ethnicity

to the classification of ethnic groups in Murdock’s map. However, most households do not

report their ethnicity and thus I rely on geo-location of each household to link to Murdock’s map

and thus the ethnicity-level slave trade. To make a comparison with light-based within-group

economic inequality in terms of timing and across countries, I select those surveys which were

conducted during the phase of VI (between 2009 and 2014). Therefore, the available geo-coded

household-level wealth data covers 25 African countries and 463 ethnic groups, with the total of

287,005 households. I employ the household-level wealth index to calculate the Gini coefficient

for each ethnic group using equation (1), but replace light per capital by household wealth

index.

Before using wealth-based within-group economic inequality and relating it to the slave

trade, it is necessary to validate the relationship between the wealth-based Gini coefficient and

the light-based Gini coefficient. Previous studies have confirmed the positive and significant

correlation between nighttime lights and economic performance at the country level and various

disaggregated levels, such as administrative regions, ethnic homelands and grid cells of various

sizes (J. V. Henderson et al., 2012; Hodler & Raschky, 2014; Michalopoulos & Papaioannou,

2013, 2014). Particularly, recent literature has found that light density at night is positively

associated with various human development outcomes at the local level from DHS, such as

wealth, education and health (Weidmann & Schutte, 2017; Bruederle & Hodler, 2018). Using

26McKenzie (2005) theoretically puts forward principle components analysis to obtain a relative measure of
inequality by using various asset indicators from the survey data. In the empirical analysis, Mexican data is used
to show that the above inequality method do provide reasonable proxies for inequality in living standards. The
subsequent studies thus make use of the wealth index from the DHS surveys to construct their preferred inequality
measures and then link to other development outcomes (e.g. Ferreira, Lakner, Lugo, & Ozler, 2014; Brodish, 2015).
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the simple OLS regression strategy, I conduct various validation tests to look at the relationship

between the light-based Gini coefficient and the wealth-based Gini coefficient at the ethnicity

level. Table 5.4 shows that various measures of the light-based Gini coefficient are modestly and

positively associated with the wealth-based Gini coefficient without controlling for region fixed

effects (odd columns) and with controlling for region fixed effects (even columns).

Figure 5.5 depicts the distribution of the wealth-based Gini coefficient across 463 ethnic

groups. The Gini coefficient becomes moderately centralized, with the minimum value of 0.04

and maximum value of 0.74. The important difference from the light-based Gini coefficient is

that the wealth-based Gini coefficient does not have extreme values that close to 1. Analogous to

the above baseline analysis, I first document the unconditional correlation between wealth-based

within-group economic inequality and the slave trade. Not surprisingly, Figure 5.6 shows that

the light-based Gini coefficient is positively associated with the slave trade intensity. I further

employ various model specifications from equation (2). Table 5.5 confirms the baseline OLS

estimates as shown above, implying that by controlling for region fixed effects, the slave trade is

positively and statistically associated with wealth-based within-group economic inequality as

well. The magnitude of the coefficient of Slavei is similar in the first two columns between Table

5.2 and Table 5.5. However, in the last column, the magnitude almost doubles in Table 5.5. The

economic significance is larger when using the wealth-based Gini coefficient to measure within-

group economic inequality. The standard beta coefficient of Slavei across all the three columns

implies that an increase of one standard deviation of the slave trade intensity is associated with

0.18-0.22 standard deviation of the wealth-based Gini coefficient.

To sum up, using either the light-based or wealth-based Gini coefficient as the measure of

within-group economic inequality leads to qualitatively same and quantitatively similar OLS

estimates. These OLS estimates suggest that the historical misfortune from the slave trade had
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persistent effects on within-group economic inequality in modern Africa.

5.5 Robustness checks

The positive relationship between the slave trade intensity and within-group economic

inequality in Africa documented in the previous section is consistent with the proposed hypoth-

esis that ethnic groups in Africa with more slavery from the distant past are more unequal in

economic prosperity nowadays. However, the correlation may suffer from some endogeneity

problems. First, there may be some omitted variables which may correlate both the possibility of

being enslaved and the subsequent economic inequality. For instance, in many empirical papers,

pre-colonial political institutions have been shown as a result of the slave trade in Africa (Nunn,

2008a; Obikili, 2016) and as potential causes for Africa’s modern development in the long-term

perspective (Gennaioli & Rainer, 2007; Michalopoulos & Papaioannou, 2013; Bandyopadhyay &

Green, 2016).27 Second, the correlation could be explained by selection into treatment effects.

In other words, the slave trade was more likely to occur in ethnic homelands where they were

initially economically unequal. The spatial pattern of within-group economic inequality is

only due to the persistence of economic inequality, not the slave trade. If anything, this could

generate the negative relationship between the slave trade and economic inequality.

In this section, I pursue three strategies to assess whether the association between the slave

trade and economic inequality at the ethnicity level documented so far are not spurious. First, I

account for pre-colonial ethnic characteristics and colonial legacy that may correlate to both

the slave trade and the subsequent economic inequality. Second, I draw on the insight from

27Using Latin American as an example, Angeles and Elizalde (2017) find that more advanced pre-colonial political
institutions are correlated with better socioeconomic outcomes. Osafo-Kwaako and Robinson (2013) provide
evidence that pre-colonial political centralization is positively associated with public goods and development
outcomes across the world.
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Oster (2019) to assess the selection bias from the potential unobservables. Lastly, as exploited in

Nunn and Wantchekon (2011), I use the distance between the centroid of the historical ethnic

homeland and the closet point along the coast as an instrument for the slave trade to obtain the

IV estimates.

5.5.1 Controlling for observables: pre-colonial ethnic characteristics and

colonial legacy

Table 5.6 presents the OLS estimates for the relation between the slave trade and within-

group economic inequality with additional covariates, using the light-based Gini coefficient

(Panel A) and the wealth-based Gini coefficient (Panel B) to represent within-group economic

inequality. I employ the augmented OLS model by including numerous pre-colonial ethnic

characteristics and colonial factors, together with the full baseline controls in equation (2). Note

that all these controls included in the regression models are at the ethnicity level. Column (1)

resembles the OLS estimates in the last column of Table 5.2 and Table 5.5.

As shown in the baseline model, some fundamental factors such as geographic conditions,

ecological condition and natural endowments are included to reflect their long-term effects

on economic inequality. In column (2), a variety of pre-colonial ethnic factors, as well as full

baseline controls as shown in equation (2) are included to account for the impacts of historical

determinants on within-group economic inequality. For example, previous studies have docu-

mented the robust relationship between pre-colonial political institutions and contemporary

development outcomes at various desired levels, such as light density at night and public goods

provision (Gennaioli & Rainer, 2007; Michalopoulos & Papaioannou, 2013; Bandyopadhyay &

Green, 2016). I therefore include six indicators to reflect pre-colonial political, economic and
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social institutions at the ethnicity level to account for their impacts on the modern economic

inequality. The first two indicators refer to the existence of city in 1400s and the existence of

empire before colonization. These two variables are binary and are taken from Michalopoulos

and Papaioannou (2016). The last four indicators refer to settlement patterns, jurisdictional

hierarchy beyond local community, subsistence economy and class stratification, which are bor-

rowed from Murdock (1967b). All these controls are categorical to characterize the differences

of pre-colonial ethnic features across ethnic groups in Africa. One caveat here is that due to

the large number of ethnic groups with missing values of their historical ethnic characteristics,

the number of ethnic groups remained in the analysis has been reduced to 60% of the baseline

sample if including pre-colonial controls. Results are shown in column (2). The OLS estimates

remain quite similar with the baseline estimates after adding pre-colonial controls.

Following the studies of the long-term impact of colonial experience in Africa, I further

include three indicators in the baseline model in equation (2) (Michalopoulos & Papaioannou,

2016; Jedwab et al., 2017). The three indicators refer to ethnic partitioning index, the distance

between the centroid of ethnic groups and colonizers’ explore routes, and the distance between

the centroid of ethnic groups and colonial railways. Column (3) reports the OLS estimates

after augmenting colonial controls, suggesting that the coefficient of Slavei remains almost

unchanged compared with the baseline estimates.

In column (4), I include both pre-colonial and colonial controls, together with the full base-

line controls to take into account the joint effects of both pre-colonial ethnic characteristics and

colonial legacies on within-group economic inequality at the ethnicity level. Despite the large

decrease of the sample size and the magnitude of the slave trade intensity when including pre-

colonial and colonial characteristics, the above econometric exercises reinforce the robustness of

the baseline OLS estimates, namely that there is a positive and significant association between
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the slave trade intensity and within-group economic inequality at the ethnicity level in Africa.

5.5.2 Potential bias from unobservables

Despite controlling for pre-colonial ethnic characteristics and colonial factors, the OLS

estimates reported in Table 5.2 and Table 5.5 may still be biased by unobservable factors that

influence both the slave trade and within-group economic inequality. To assess the likelihood of

the OLS estimates driven by unobservables, I draw on the insight from Oster (2019) by comput-

ing one ratio. This ratio estimates how much greater the influence of selection on unobservables,

relative to selection on observables, must fully explain away the OLS estimates.

Oster (2019) decomposes all the variables on the right-hand side in the linear regression

model into three components, i.e. key explanatory variable, observed variables and unobserved

variables. Observables are assumed to be orthogonal to unobservables. Both observables and

unobservables are, to some point, correlated with key explanatory variables. Under the assump-

tion that the relative contribution of each observable to key explanatory variable (X) is the same

as their contribution to outcome variable (Y ), the author calculates an approximation of the

bias-adjusted treatment effects with

β ≈ βf − δ[βr − βf ]
Rmax −Rf

Rf −Rr
(5.3)

The regression of outcome variable (Y ) on key explanatory variable (X) yields the coefficient

of key explanatory variable (βr) and the R-squared (Rr), while the regression of outcome variable

(Y) on key explanatory variable (X) and observables yields the coefficient of key explanatory

variable (βf ) and the R-squared (Rf ). Rmax is defined as the R-squared from a hypothetical

regression of Y on observables and unobservables. δ is the potential bias from the regression
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models which subjects to the omission of unobservables. Note that other than Rmax, β and δ, all

other values are estimated from in-sample regression models.

By evaluating the potential bias from unobservables, it is possible to calculate the extent of

bias from the benchmark OLS estimates by assigning appropriate values to Rmax and β. In the

spirit of Oster (2019), I assign Rmax with 1.3 times R-squared, which comes from the baseline

OLS model with full controls and assign β with 0. I, therefore, calculate the proportional

selection bias δ in equation (3) using the assigned values of Rmax and β, and all other estimates

of β and R from restricted and unrestricted regression models. The implication of this ratio is

that, the larger this ratio (i.e. δ), the greater is the treatment effect that needs to be explained

away by selection on unobservables rather than observables.

The restricted model contains no controls, whereas the unrestricted model has the following

two different cases: the baseline controls in equation (2) and a second adding to pre-colonial

and colonial characteristics. I also take the outcome variable into the following two cases,

such as the light-based Gini coefficient (light per capita with the dimension of 0.125 and

0.125 dd and year 2010) and the wealth-based Gini coefficient. Table 5.7 presents the ratios

calculated from equation (3). The absolute values of the ratios in all the cases are lager than

one, indicating that the treatment effect of the slave trade cannot be fully explained away by the

unobservables.28 Therefore, it is unlikely to attribute the whole estimated effect of the slave

trade to unobservables.
28Negative ratios imply that bias-adjusted coefficients were larger than the estimated ones if additional controls

were included. In other words, the effect would be further away from zero by including further unobservables (i.e.,
the current OLS estimated results are downward biased).
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5.5.3 IV estimates

The positive correlation between the slave trade intensity and within-group economic

inequality is consistent with the hypothesis that the slave trade is likely to promote economic

inequality at the ethnicity level. However, an alternative explanation is that some ethnic

homelands were initially economically unequal and this prior inequality allows the local people

to be more easily enslaved. Another possibility is that there may be some unobservables which

drive both the slave trade intensity and within-group economic inequality at the ethnicity level.

In other words, the potential persistence of economic inequality and omitted variables bias

threaten the validity of the OLS estimates. To identify the long-term effect of the slave trade on

economic inequality at the ethnicity level more precisely, I use the IV method to overcome the

above two potential identification problems.

Following Nunn and Wantchekon (2011), the IV method uses the nearest distance between

the coast and the centroid of the historical ethnic homeland to capture the potential exposure

of the slave trade for each ethnic group.29 The distance of ethnic homeland from the coast is a

reasonable proxy for the cost of the slave export as individuals living close to the coastal areas

were more likely to be enslaved to the slave markets. Historical archives document that the

slaves were initially grabbed from the coastal cities and then shipped to other continents (Miller,

1997). Therefore, the proximity to the coast of ethnic homelands is correlated with the slave

trade intensity. There seems to be no doubt about the correlation assumption required by the IV

method.

Furthermore, the second assumption requires that the only channel linking the distance

from the coast and within-group economic inequality is the independent variable of interest,

which is the constructed slave trade intensity. One concern is that the distance from the coast

29The nearest distance from the centroid of each ethnic group to the coast is calculated in thousands of kilometers.
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may capture the cost of pre-colonial trade for ethnic homelands, which affects the long-term

within-group economic inequality. This possibility could be largely alleviated by the following

two reasons. First, in most ethnic homelands, the maritime trade between Africa and other

continents did not take place prior to the slave trade era (Nunn & Wantchekon, 2011). Second,

in the baseline model, I add various geographic characteristics and historical ethnic features,

reflecting economic and political conditions that required for the occurrence of the pre-colonial

trade. These massive controls largely increase the possibility that distance from the coast affects

the long-term within-group economic inequality only via the slave trade intensity. The exclusion

assumption tends to be true as well.

The IV estimates are reported in Table 5.8. The first three columns employ the light-based

Gini coefficient as proxy for within-group economic inequality and the last three columns

employ the wealth-based Gini coefficient. Column (1) and (4) report the estimates from the

equation (2) by only including region fixed effects, which is the most parsimonious IV model

specification. Column (2) and (5) further account for geographical conditions and population

density. In column (3) and (6), I augment the IV estimation with both pre-colonial and colonial

controls as well as the above baseline controls.

The first-stage estimates show that distance from the coast is negatively correlated with

the slave trade intensity. In accordance with the historical archive, ethnic groups that were

closer to the coast experienced more slave exports. The second-stage estimates reveal that the

long-term effect of the slave trade intensity on within-group economic inequality at the ethnicity

level is positive and statistically significant. Across all the model specifications in Table 5.8,

the IV estimates of the slave trade intensity are therefore qualitatively similar with their OLS

counterparts albeit the magnitudes of IV estimates are larger. If anything, OLS estimates tend

to bias the effect of the slave trade intensity downward. The IV estimates reassure that the slave
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trade had a long-term persistent impact on within-group economic inequality at the ethnicity

level in Africa.

5.6 The channels

As shown in the above empirical analysis, the hypothesized positive and significant corre-

lation seems to support that the slave trade promotes the long-term within-group economic

inequality at the ethnicity level in Africa. The empirical results are consistent with the statement

from Alesina and Giuliano (2011), who argue that individuals with their ancestral background

of some tragic history are more likely to have lower expectations for the future and lower

preferences for redistribution from the richer to the poorer. As a result, this cultural norm

may persist and lead to the uneven distribution of economic performance in their ancestral

homelands.30

The empirical results build on the two direct mechanisms through which the slave trade

may have persistent effects on the current within-group economic inequality in today’s Africa.

The first mechanism is the slow change of cultural norms (i.e. trust) cultivated by this historical

misfortune and its associated nature of enslavement (Nunn & Wantchekon, 2011; Alesina &

Giuliano, 2011). The second mechanism is the effect of the slave trade on political institutions,

and through which it may reduce the effectiveness of redistributive income effects (Nunn, 2008a;

Obikili, 2016). Therefore, the main channel linking the slave trade and within-group economic

inequality at the ethnicity level is subjective preferences for redistribution at the individual side

and the effectiveness of taxation and the provision of public goods at the government side. As a

30Cultural norms are changing slowly and have import implications for preferences for redistribution across
multiple generations(Bisin & Verdier, 2001). The negative shock from historical events on cultural beliefs is likely
to persist as long as the shock itself (Alesina & Fuchs-Schündeln, 2007; Nunn & Wantchekon, 2011). Therefore,
it is possible that the effect of the slave trade on preferences for redistribution is still existing today, causing the
unequal spatial distribution of economic performance.
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result, the joint effects from the channel of social norms and local political fragmentation lead

to within-group economic inequality in today’s Africa.

The channel of cultural norms works as a result of the unique nature of the slave trade

in Africa. Not only is there a large number of Africans exported but individuals who shared

the same ethnicities or cultural values enslaved each other. Many Africans were betrayed and

kidnapped by their relatives and neighbours, which may impede the sense of mutual trust

and cooperation, and reduce the levels of social capital at the local level. The manner of en-

slavement among family members, relatives and friends not only creates an environment of

conflict and insecurity, but erodes trust even in the most intimate social relationships. Nunn and

Wantchekon (2011) show that individuals belonging to ethnic groups, which were more exposed

to the slave trade, exhibit systematically lower levels of trust in their relatives, neighbours,

co-ethnics and local government. A shortage of social capital makes individuals less likely

to cooperate and unlikely to redistribute their wealth to their co-ethnic members. Therefore,

income redistribution is impossible and economic inequality is higher among individuals in the

ethnic groups with higher levels of the slave trade.

In terms of the channel of political institutions, due to the large amount of the slave trade, an

environment of insecurity was spread at that time. Individuals were engaged in local conflicts

and kidnappings to grab others from their own communities and other communities in exchange

for guns to protect themselves, which was characterized by the notorious “gun-slave circle”

(Whatley & Gillezeau, 2011a). This vicious cycle caused political instability and the corruption

of judicial institutions, weakened the established legal structures, and prevented the formation

of larger communities with well-functioned political institutions, such as formal state and

kingdom.

If the deteriorations of social norms and kinship ties at the local level were transmitted
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across generations, individuals nowadays in Africa would be unwilling to redistribute their

wealth to others. If political institutions were still as corrupt as in the slave trade era, central

government would be unlikely to take effective actions to help the disadvantaged individuals via

redistribution policy (i.e. modern social welfare networks). To this end, the historical misfortune

of the slave trade caused income inequality among co-ethnic members.

5.7 Conclusion

This chapter shows that ethnic groups with a larger slave trade intensity during the trans-

Atlantic trade and Indian Ocean trade in the distant past had higher within-group economic

inequality at the ethnicity level in today’s Africa. After conducting cross validations of the

correlation between various measures of the light-based Gini coefficient and the wealth-based

Gini coefficient, the positive relation between the slave trade and within-group economic

inequality has been confirmed using either light-based inequality measures or wealth-based

inequality measures. I further control for pre-colonial ethnic characteristics and colonial factors,

as well as the baseline controls, finding that the positive relation between the slave trade

intensity and within-group economic inequality is robust. Furthermore, I use the distance of

historical ethnic homelands from the coast as an instrument for the slave trade intensity to

implement the IV estimation. The IV estimates confirm the hypothesis that the slave trade

had persistent effects on within-group economic inequality in Africa, and suggest that the OLS

estimates may bias the true effects downward. I discuss the potential theoretical channels, such

as the deterioration of social norms and the ineffectiveness of political institutions, through

which the slave trade had adverse effects on economic inequality at the ethnicity level over

the long-term horizon. Further empirical evidence for the proposed mechanisms needs to be
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understood in future studies.
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Figure 5.1: The spatial distribution of grids in Yoruba (0.125 by 0.125 decimal degrees)

Note: The figure shows the spatial distribution of 296 grids in Yoruba. Grey grids refer to zero
values of light per capita and yellow grids refer to positive values of light per capita. Black grids are
invalid and thus are excluded.
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Figure 5.2: The distribution of the light-based Gini coefficient across 825 ethnic groups

Note: The figure shows the distribution of the light-based Gini coefficient across 825 ethnic groups.
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Figure 5.3: The spatial distribution of the slave trade at the ethnicity level

Note: The figure shows historical boundaries of ethnic homelands in Africa. Areas with darker
shades represent ethnic homelands with a greater number of slave exports.
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Figure 5.4: The unconditional relationship between the slave trade intensity and the light-based
Gini coefficient

Note: The figure shows the unconditional association between the slave trade intensity and the
light-based Gini coefficient.
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Figure 5.5: The distribution of the wealth-based Gini coefficient across 463 ethnic groups

Note: The figure shows the distribution of the wealth-based Gini coefficient across 463 ethnic
groups.
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Figure 5.6: The unconditional relationship between the slave trade intensity and the
wealth-based Gini coefficient

Note: The figure shows the unconditional association between the slave trade intensity and the
wealth-based Gini coefficient.
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Table 5.1: Difference of baseline controls for ethnic groups without and with slavery

(1) (2) (3) (4)
Without slavery With slavery Difference t-statistics

Population density (2010) 61.321 82.927 -21.61* -2.41
Population density (2005) 53.372 72.342 -18.97* -2.45
Population density (2000) 46.784 63.334 -16.55* -2.48
Land area 35140.520 32636.460 2504.06 0.58
Latitude 6.481 0.786 5.70*** 6.13
Elevation 0.655 0.561 0.09** 2.97
Cosatal 0.110 0.215 -0.10*** -4.11
Island 0.004 0.010 -0.01 -1.11
Distance to border 145.541 132.495 13.05 1.43
Distance to capital 0.047 0.070 -0.02 -1.38
Lake 0.114 0.171 -0.06* -2.32
River 0.490 0.661 -0.17*** -4.82
Agricultural suitability 0.385 0.458 -0.07*** -4.24
Diamond 0.110 0.151 -0.04 -1.71
Petroleum 0.110 0.101 0.01 0.42
Malaria 0.683 0.875 -0.19*** -7.58

Notes: * denotes 10% significance level. ** denotes 5% significance level. *** denotes
1% significance level.
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Table 5.2: OLS estimates: the light-based Gini coefficient

(1) (2) (3)

ln(1+slave/area) 0.0131 0.0144 0.0204
(0.0042) (0.0041) (0.0044)
[0.0049] [0.0048] [0.0047]

Popolation density No Yes Yes
Geographic conditions No No Yes
Region FE Yes Yes Yes
R-squared 0.0369 0.0436 0.1432
Observations 825 825 825

Notes: The table reports the OLS estimates about the
correlation between the slave trade intensity and light-
based within-group economic inequality. The unit of
observation is an ethnic group. Region fixed effects are
always controlled for. Region fixed effects refer to North
Africa, West Africa, South Africa, East Africa and Central
Africa. Population density and geographic conditions are
subsequently included. Geographic controls include the
latitude of the centroid of ethnic homelands, the mean of
elevation, the distance from the national border, an indi-
cator of coastal region, an indicator of lake, an indicator of
river, an indicator of island, an indicator of falling in the
capital, agricultural suitability, an indicator of diamond,
an indicator of petroleum and the prevalence of malaria.
Below each coefficient two standard errors are reported.
The first in parentheses is robust standard errors. The
second in square brackets is standard errors adjusted for
spatial autocorrelation (Conley, 1999).
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Table 5.3: OLS estimates: alternative measures of the light-based Gini coefficient

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

Light per capita Light density

Panel A: 0.125*0.125 dd
ln(1+slave/area) 0.0204*** 0.0190*** 0.0215*** 0.0216*** 0.0197*** 0.0222***

(0.0044) (0.0054) (0.0056) (0.0043) (0.0054) (0.0056)
R-squared 0.1432 0.1609 0.1749 0.1390 0.1627 0.1793
Observations 825 825 825 825 825 825

Panel B: 0.25*0.25 dd
ln(1+slave/area) 0.0112** 0.0132** 0.0129** 0.0128*** 0.0143*** 0.0133**

(0.0047) (0.0051) (0.0053) (0.0047) (0.0052) (0.0054)
R-squared 0.1930 0.2055 0.2090 0.1896 0.2107 0.2175
Observations 819 819 819 819 819 819

Popolation density (2010) Yes No No Yes No No
Popolation density (2005) No Yes No No Yes No
Popolation density (2000) No No Yes No No Yes
Geographic conditions Yes Yes Yes Yes Yes Yes
Region FE Yes Yes Yes Yes Yes Yes

Notes: The table reports the OLS estimates about the correlation between the slave trade intensity
and alternative measures of light-based within-group economic inequality. The unit of observation is
an ethnic group. Region fixed effects are always controlled for. Region fixed effects refer to North
Africa, West Africa, South Africa, East Africa and Central Africa. Population density and geographic
conditions are subsequently included. Geographic controls include the latitude of the centroid of
ethnic homelands, the mean of elevation, the distance from the national border, an indicator of
coastal region, an indicator of lake, an indicator of river, an indicator of island, an indicator of falling
in the capital, agricultural suitability, an indicator of diamond, an indicator of petroleum and the
prevalence of malaria. Below each coefficient is robust standard error. * denotes 10% significance
level. ** denotes 5% significance level. *** denotes 1% significance level.
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Table 5.4: Cross validation between various measures of the
light-based Gini coefficient and the wealth-based Gini

coefficient

(1) (2) (3) (4)

Light per capita Light density

Panel A: 0.125*0.125 dd
GINI wealth 0.5411*** 0.5112*** 0.5640*** 0.5301***

(0.0915) (0.0914) (0.0916) (0.0912)
R-squared 0.1001 0.1145 0.1094 0.1246
Observations 463 463 463 463

Panel B: 0.25*0.25 dd
GINI wealth 0.4858*** 0.4679*** 0.5147*** 0.4870***

(0.0897) (0.0913) (0.0904) (0.0918)
R-squared 0.0723 0.1059 0.0798 0.1109
Observations 460 460 460 460

Region FE No Yes No Yes

Notes: The table reports cross validation between various mea-
sures of the light-based Gini coefficient and the wealth-based
Gini coefficient. Below each coefficient is robust standard error. *
denotes 10% significance level. ** denotes 5% significance level.
*** denotes 1% significance level.

173



Table 5.5: OLS estimates: the wealth-based Gini
coefficient

(1) (2) (3)

ln(1+slave/area) 0.0141 0.0127 0.0118
(0.0029) (0.0030) (0.0031)
[0.0034] [0.0034] [0.0034]

Popolation density No Yes Yes
Geographic conditions No No Yes
Region FE Yes Yes Yes
R-squared 0.0860 0.1067 0.1828
Observations 463 463 463

Notes: The table reports the OLS estimates about the
correlation between the slave trade intensity and wealth-
based within-group economic inequality. The unit of
observation is an ethnic group. Region fixed effects are
always controlled for. Region fixed effects refer to North
Africa, West Africa, South Africa, East Africa and Central
Africa. Population density and geographic conditions are
subsequently included. Geographic controls include the
latitude of the centroid of ethnic homelands, the mean of
elevation, the distance from the national border, an indi-
cator of coastal region, an indicator of lake, an indicator of
river, an indicator of island, an indicator of falling in the
capital, agricultural suitability, an indicator of diamond,
an indicator of petroleum and the prevalence of malaria.
Below each coefficient two standard errors are reported.
The first in parentheses is robust standard errors. The
second in square brackets is standard errors adjusted for
spatial autocorrelation (Conley, 1999).
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Table 5.6: OLS estimates with pre-colonial and colonial controls

(1) (2) (3) (4)

Panel A: the light-based Gini coefficient
ln(1+slave/area) 0.0204*** 0.0184*** 0.0202*** 0.0185***

(0.0044) (0.0054) (0.0044) (0.0054)
R-squared 0.1432 0.2323 0.1470 0.2375
Observations 825 367 825 367

Panel B: the wealth-based Gini coefficient
ln(1+slave/area) 0.0118*** 0.0129*** 0.0107*** 0.0109***

(0.0031) (0.0042) (0.0031) (0.0040)
R-squared 0.1828 0.2969 0.2037 0.3490
Observations 463 232 463 232

Popolation density Yes Yes Yes Yes
Geographic conditions Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
Pre-colonial controls No Yes No Yes
Colonial controls No No Yes Yes

Notes: The table reports the OLS estimates about the correlation between
the slave trade intensity and within-group economic inequality by in-
cluding pre-colonial and colonial controls. Panel A displays results using
the light-based Gini coefficient as the dependent variable, and Panel B
displays results using the wealth-based Gini coefficient as the dependent
variable. The first column resembles the baseline OLS estimates with full
controls, including population density, geographic conditions and region
fixed effects. Region fixed effects refer to North Africa, West Africa, South
Africa, East Africa and Central Africa. Geographical controls include
the latitude of the centroid of ethnic homelands, the mean of elevation,
the distance from the national border, an indicator of coastal region, an
indicator of lake, an indicator of river, an indicator of island, an indicator
of falling in the capital, agricultural suitability, an indicator of diamond,
an indicator of petroleum and the prevalence of malaria. Colonial controls
refer to an indicator of ethnic partitioning (using 10% of total land area as
a threshold), the distance from colonizers’ explore routes and the distance
from colonial railways. Pre-colonial controls refer to settlement patterns,
jurisdictional hierarchy beyond local community, subsistence economy,
class stratification, an existence of city in 1400 and an existence of empire
before colonization. Below each coefficient in parentheses robust standard
error is reported. * denotes 10% significance level. ** denotes 5% signifi-
cance level. *** denotes 1% significance level.
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Table 5.8: IV estimates

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

Second stage
ln(1+slave/area) 0.0329*** 0.0706*** 0.0482** 0.0493*** 0.0721*** 0.0223*

(0.0122) (0.0199) (0.0216) (0.0080) (0.0149) (0.0115)
First stage
Distance from the coast -0.0028*** -0.0021*** -0.0032*** -0.0034*** -0.0026*** -0.0047***

(0.0002) (0.0002) (0.0005) (0.0003) (0.0004) (0.0009)

Popolation density No Yes Yes No Yes Yes
Geographic conditions No Yes Yes No Yes Yes
Region FE Yes Yes Yes Yes Yes Yes
Pre-colonial controls No No Yes No No Yes
Colonial controls No No Yes No No Yes

Notes: The table reports the IV estimates about the correlation between the slave trade intensity and
within-group economic inequality. The unit of observation is an ethnic group. The slave trade intensity
is instrumented by distance from the closet point along the coast for each ethnic group. The first three
columns use the light-based Gini coefficient as the dependent variable and the last three columns use
the wealth-based Gini coefficient as the dependent variable. Region fixed effects refer to North Africa,
West Africa, South Africa, East Africa and Central Africa. Geographic controls include the latitude
of the centroid of ethnic homelands, the mean of elevation, the distance from the national border, an
indicator of coastal region, an indicator of lake, an indicator of river, an indicator of island, an indicator
of falling in the capital, agricultural suitability, an indicator of diamond, an indicator of petroleum
and the prevalence of malaria. Colonial controls refer to an indicator of ethnic partitioning (using 10%
of total land area as a threshold), the distance from colonizers’ explore routes and the distance from
colonial railways. Pre-colonial controls refer to settlement patterns, jurisdictional hierarchy beyond
local community, subsistence economy, class stratification, an existence of city in 1400 and an existence
of empire before colonization. Below each coefficient in parentheses robust standard error is reported. *
denotes 10% significance level. ** denotes 5% significance level. *** denotes 1% significance level.
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Chapter 6

Conclusion

6.1 Summary of chapters

My thesis examines some paramount social, economic and political issues by taking a his-

torical perspective, to aid our understanding of the potential causes of underdevelopment in

Africa. A battery of historical events, such as the unique history of human migrations (the “out

of Africa” hypothesis), the European colonization, the prevalence of civil conflict and the slave

trade, have been shown to exert persistent impacts on development performance in modern

Africa. Explaining the link between these historical events and current social, economic and

political outcomes has important implications and valuable guidances to think about policies

that help address issues related to societal development moving forward (Nunn, 2020a).

Since my thesis relies on the concept of ethnicity and the empirical analysis is implemented

at the ethnicity level, I first review the relevant theory of ethnicity, ethnic group and ethnic

diversity in Chapter 2. These ethnicity-related concepts have been largely employed to explain

contemporary economic development. Therefore, I review the recent studies that document the

persistence of ethnic traits and how these historical ethnic traits affect comparative development
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performance within and across African countries. Using the multiple Afrobarometer surveys, I

provide some descriptive evidence regarding the salience of ethnic identity and the underlying

reasons behind the popularity and influence of local chiefs, such as traditional leaders and reli-

gious leaders. The coexistence between local chiefs and government officials in modern Africa

reveals the key feature of mixed governance, namely the dual authority between traditional

leaders and government officials (Michalopoulos & Papaioannou, 2015). One implication is

that without taking into account the influence of ethnicity at the local level, one cannot fully

understand economic welfare and political attitudes of individuals.

Chapter 3 examines an important channel (i.e. genetics) that history matters for contem-

porary development performance. In particular, I examine whether genetic diversity has a

long-term impact on interpersonal trust in Africa, following the argument from Ashraf and

Galor (2013b). I find that ethnic regions that characterized by higher levels of genetic diversity

display lower levels of interpersonal trust. One implication is that current trusting attitudes are

ancestrally and genetically determined.

Chapter 4 examines the association between civil conflict and ethnic identity in Africa. Moti-

vated by the long-term impact of historical conflict on ethnic identity (Besley & Reynal-Querol,

2014), I find that short-term conflict shocks have significant influences on ethnic identity. The

empirical results reveal that not only historical events matter for contemporary development

performance, but short-term factors are at least as important as historical episodes in explain-

ing development outcomes (Nunn, 2020a). Furthermore, consistent with constructivist view

of ethnicity, ethnic identity is not invariant over time, it is subject to change in response to

external shocks. The self-selection of ethnic or national identity echoes the descriptive evidence

regarding the dual authority of mixed governance in Africa, as shown in Chapter 2. It is likely

that individuals may strategically identify themselves to obtain more political and economic
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benefits. One policy implication is that government has incentives to prevent violent conflict

and foster peace in order to strengthen national affiliation and weaken ethnic affiliation.

Chapter 5 examines the long-term impact of the slave trade on within-group economic

inequality in Africa. Following the adverse effect of the slave trade on comparative economic

development across African countries (Nunn, 2008a), the subsequent studies document the

robust association between the slave trade and various contemporary economic and political

outcomes in Africa. However, few studies try to investigate the link between the slave trade

and economic inequality. In particular, there is a large variation of within-group economic

inequality. From a perspective of the slave trade, an important historical event in Africa, I study

the large variation of the modern economic inequality across ethnic groups by taking a historical

perspective. In particular, focusing on the ethnicity-level study helps to uncover the potential

channels of cultural norms and political institutions. I make the first attempt to show the deep

roots of within-group economic inequality in Africa by taking a historical perspective from the

slave trade, whereas previous studies document the association between the historical use of

slavery and the current levels of horizontal economic inequality across administrative regions

within the Americas (Engerman & Sokoloff, 2002; Nunn, 2008b; Bertocchi & Dimico, 2014).

6.2 Future directions

The historical development literature investigates the impacts of historical events on contem-

porary economic performance. After establishing the robust (and sometimes causal) relationship

between historical events and current development outcomes, another important issue is to

clarify the mechanisms at play that account for the observed relationship. The recent historical

development literature has shown some methodological features that highlighted in recent
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economics research, such as the collection of new data (mostly from historical archives), theories

and hypothesis borrowed from other disciplines and the usage of the modern state-of-the-art

econometric models. Although the historical development literature has uncovered the asso-

ciation between historical events and contemporary development performance, there are still

many challenging issues that need to be further studied.

First, although current studies have done much to identify the long-term impacts of some

influential historical events, many of historical puzzles are yet to be uncovered. Moreover, an

more difficult but meaningful task is to study the interaction among historical events, and

how these historical events fit together to jointly affect long-term development performance

Nunn (2014b). Almost all the historical development literature examines the influence of

one historical event in the long-run perspective in isolation from other influential historical

events.1 For example, both the slave trade and pre-colonial state development have been shown

to have persistent impacts on contemporary economic development in Africa (Nunn, 2008a;

Michalopoulos & Papaioannou, 2013). However, the relation between the slave trade and

pre-colonial state development receives less attention and furthermore the causal pathways

among slave trade, pre-colonial state development and contemporary development performance

are unclear. Another way to contribute the historical development literature is to investigate

the long-term impacts of historical events on other development outcomes, especially some

individual-level welfare. For example, what is the long-term impacts of the slave trade on

intergenerational mobility in Africa.2

Second, most historical development literature documents the historical persistence of de-

velopment performance and put forward the associated channels due to lasting impacts through

1Most literature acknowledges the possible confounding factors from other historical events and takes into
account by adding them as covariates in the empirical analysis.

2Sacerdote (2005) and Berger (2018) have shown that slavery have persistent negative impacts on intergenera-
tional mobility in the United States.
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either domestic institutions and/or cultural traits (Nunn, 2020a). Little evidence has shown

when historical events do not matter and therefore contrast with the common path dependence

hypothesis (Nunn, 2014b). There are few studies that provide empirical evidence with respect

to when history does not matter for the contemporary development performance. For example,

motivated by regime changes in China between AD 1000 and 2000, Bai and Jia (2019) examine

how the associated evolution of Chinese provincial capitals shape the geography of economic

activities. Employing a panel dataset across 261 prefectures, they find that while a prefecture

definitely benefits from gaining provincial capital status in terms of population density and

urbanization, the economic advantage of provincial capital prefectures shrinks greatly after

losing capital status, implying that a prestigious past does not always matter for current local

development.

Third, despite a vast majority of studies have emphasized the persistence of culture and

institutions, little evidence has shown under which conditions do culture and institutions

persist or change.3 A recent study by Giuliano and Nunn (2017) tackles this question and tests

for the determinant of cultural persistence, building on the relevant well-developed theory in

the evolutionary anthropology literature. They find that populations with ancestors who lived

in environments with more stability from one generation to the next place a greater importance

in maintaining tradition today and exhibit more persistence in their traditions over time. Based

on the causal impact of the slave trade on mistrust at the individual level from Nunn and

Wantchekon (2011), Nunn (2014b) puts forward the hypothesis that the detrimental impact of

the slave trade on trust in Africa will be more persistent in countries with a poorly functioning

legal system. He argues that in the environment where legal systems are weak, social norms

3One way to better understand when history matters or does not matter for contemporary development
performance is to improve the understanding of cultural and institutional evolution in the first instance (Nunn,
2020b).
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of mistrust, initially developed by the slave trade, may continue to be relatively beneficial and

to persist. A related question is to better understand the potential complementaries between

the channels. For example, complementaries between cultural norms and formal institutions

are likely to be an important part of the mechanisms that demonstrate why history matters for

contemporary development.4

Lastly, an important issue in future research is to better understand the role of policy in

alleviating adverse effects of historical events, if any, on contemporary development. Even if

development outcomes today are fully determined by certain invariable historical factors, it

does not mean that there is no room for policy to be implemented (Nunn, 2020a). The insight

that historical events have persistent impacts on contemporary development performance is

potentially important for politicians to implement effective policies. In addition, there is ample

evidence that short-term factors are at least as important as historical persistence in explaining

subsequent development outcomes (Giuliano & Spilimbergo, 2014; Giuliano & Nunn, 2017).

There are sizeable gains from the understanding of economic development by taking a historical

perspective and the lessons drawn from historical process to inform the design of better policy

(Nunn, 2020a).

4For a general review about the relationship between culture and institutions, and their impacts on economic
development, see Alesina and Giuliano (2015) and Bisin and Verdier (2017). In terms of empirical analysis about
the association between culture and institutions, see for example, Tabellini (2010), Lowes et al. (2017), and Tabellini
(2008).
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