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1 Introduction

Ethnic diversity has costs and benefits. On the one hand, diversity in skills, education, and
endowments can enhance productivity by promoting trade and innovation, especially in advanced
economies. On the other hand, ethnic diversity is often associated with poor public policies, low
public goods provision, conflict, civil wars, and hatred. In fact a large literature shows a negative
effect of ethnolinguistic fragmentation on various aspects of economic development, with the
possible exception of wealthy economies.!

This paper puts forward and tests an alternative conjecture. Our thesis is that what matters
for development are economic differences between ethnic groups coexisting in the same country,
rather than the degree of fractionalization. Inequality in income along ethnic lines is likely to
increase animosity, impede institutional development, and lead to state capture and conflict. In
addition differences in the level of development across ethnic groups are often associated with
discriminatory policies of one (or more) groups against the others. As such ethnic inequality may
lead to inadequate public goods provision. Moreover, the presence of an economically dominant
ethnic minority may lower support for free-market institutions, as the majority of the population
usually feels that the benefits of capitalism go to just a couple of ethnic groups.

The first contribution of this paper is to provide measures of within-country differences
in well-being across ethnic groups, "ethnic inequality". Information on income levels of ethnic
groups for all countries are not available. Hence to construct country-level indicators of ethnic
inequality for the largest possible sample, we combine ethnolinguistic maps on the location of
ethnic groups with satellite images of light density at night, which are good proxies of development
and are available at a fine grid (see Henderson, Storeygard, and Weil (2012)). The cross-ethnic
group inequality index is weakly correlated with the commonly employed -and notoriously poorly
measured- income inequality measures at the country level. To isolate the cross-ethnic component
of inequality from the overall inequality across regions, we utilize the fine level of the luminosity
data and also construct proxies of spatial inequality. Second, we find a remarkably strong negative
association between ethnic inequality and real GDP per capita. This correlation holds even when
we condition on the overall degree of spatial inequality, which is also inversely related to economic
well-being. We also document that the negative correlation between ethnolinguistic fragmentation
and development weakens considerably when we account for ethnic inequality; this suggests that
it is the unequal concentration of wealth across ethnic lines that is detrimental for development
rather than diversity per se.

Third, in an effort to shed light on the roots of ethnic inequality we construct measures

reflecting differences in geographic endowments across ethnic homelands and show that the latter

'See Alesina and La Ferrara (2005) for a review. We discuss the most closely related works in the next section.



is a strong predictor of ethnic inequality. Fourth, contemporary development is also inversely
related to inequality in geographic endowments across ethnic homelands. Fifth, we examine
the link between ethnic inequality and development using micro data from the Afrobarometer
surveys, exploiting within-country across-district variation. Instead of assigning groups to eth-
nic homelands, we construct measures capturing between and within-group inequality utilizing
individual-level data from more than 20,000 respondents on ethnic identification and well-being.
Individuals residing in ethnically unequal districts have lower standards of living and are less
educated. Access to basic public goods, such as piped water and a sewage system, is also system-
atically lower in districts characterized by high levels of ethnic inequality. While this association
does not necessarily reflect a causal relationship, it pertains even when we explore the richness
of the data and control for numerous individual characteristics and ethnicity fixed effects (this is
feasible as we observe respondents from the same ethnicity residing in multiple districts).

The paper is organized as follows. In the next section we discuss works linking ethnic in-
equality to under-development and place our findings within the existing literature. In section 3
we describe the construction of the ethnic inequality variable and present summary statistics. In
Section 4 we report the results of our analysis associating income per capita with ethnic inequality
across 173 countries. In Section 5 we examine the geographic origins of contemporary differences
in ethnic inequality across countries; we also report estimates associating contemporary devel-
opment with inequality in geographic endowments across ethnic homelands. In Section 6 we
examine the within-country across-district association between ethnic inequality and well-being
and public goods in 17 Sub-Saharan countries using individual-level data from the Afrobarometer

Surveys. In the last section we summarize.

2 Theoretical Channels and Related Works

Civil Conflict The idea that inequality spurs conflict leading to under-development
dates back at least to Thomas Hobbes and Karl Marx. Yet, a large empirical literature does not
uncover a robust association between income inequality and conflict (see Blattman and Miguel
(2010)).2 Horowitz (1985) offers an explanation for this (non) finding arguing that "In much of
Asia and Africa, it is only modest hyperbole to assert that the Marxian prophecy has had an ethnic
fulfillment".®> Horowitz (1985) studies several cases in which civil wars and insurgent movements
are ethnic rather than class-based. The literature on conflict has thus switched focus from income
inequality to ethnic fractionalization (e.g., Collier and Hoeffler (1998)). Nevertheless, there is no

systematic association between conflict and ethnic (or religious) fractionalization, as reflected in

*See Benabou (2005) and Galor (2011) for surveys of the vast research on inequality and development.
3This citation is borrowed from Esteban, Mayoral, and Ray (2012).



a Herfindahl-Hirschman index that reflects the likelihood that two randomly chosen individuals
in a country will be members of different groups (e.g., Fearon and Laitin (2003)).

The apparent puzzle is resolved from a theoretical point of view by Esteban and Ray (1994,
1999) and empirically by Montalvo and Reynal-Querol (2005) and Esteban, Mayoral, and Ray
(2012). They show that, unlike fractionalization, ethnic polarization is a key predictor of conflict.
In recent work Esteban and Ray (2011a) provide a unified theoretical framework investigating
how various aspects of a society’s ethnic composition interact with civil conflict. The additional
insight is that, besides the degree of polarization, inter-group distances, i.e., how "deep" ethnic
divisions are, also shape conflict intensity. "Distance" measures are intended to capture the
losses from having the public goods and policies that the other groups favor. The empirical
literature has constructed indices of polarization and fragmentation taking into account cultural
distances across groups using Ethnologue’s language tree (Fearon (2003), Esteban, Mayoral, and
Ray (2012), and Desmet, Ortuno-Ortin, and Wacziarg (2012)). Yet, an alternative and rather
compelling measure of distance between ethnic groups is the level of income. Thus our ethnic
inequality measures that capture income heterogeneity (or access to public goods) across ethnic
lines naturally fit in this theoretical paradigm. In some sense the newly constructed indicators
allow us testing a joint Horowitzian/Marxian view that arises from the interaction between class
struggles and ethnicity. Robinson (2001) summarizes this idea in the context of Africa arguing
that "the effect of inequality on conflict depends on the socioeconomic composition of the ethnic
groups. If these are unbalanced in the sense that one group contains mostly capitalists while the
other contains mostly workers, then ethnic conflict increases with inequality .

To the extent that poverty and inadequate public goods provision have an ethnic compo-
nent, ethnic inequality may spur opposition towards the status-quo by enhancing group cohesion
and increasing the salience of group identity. Caselli and Coleman (2012) develop a theory of
ethnic conflict, where group identification is endogenous and ethnic markers, such as color, re-
ligion, and occupation, help enforce group membership. Income differences across groups may

naturally act as an additional ethnic marker.

Taxation, Effective Governance and Public Goods Provision While differences
in preferences do not always lead to conflict, they may still generate political strife, government
stalemate, and under-provision of public goods. As long as preferences across groups differ,
see Luttmer (2001), then average and median distance from the chosen public good is higher
the more dispersed preferences are. A large literature that uses US city data provides com-
pelling evidence that public goods provision, redistributive policies, and effective governance are
less prevalent in ethnically/racially diverse communities (e.g., Alesina, Glaeser, and Sacerdotte

(2001)). Desmet, Ortunio-Ortin, and Wacziarg (2012) detect a robust cross-country negative cor-



relation between linguistic fractionalization and redistribution when focusing on deep linguistic
cleavages. If income differences are correlated with racial and linguistic divisions then preferences
across groups will be even more distant thus yielding lower public good provision and creating
political tensions.* Baldwin and Huber (2010) provide empirical evidence in line with this idea
for 46 democracies. Using survey-level data they show a negative correlation between an index of
between-group inequality in welfare and the provision of public goods across countries. Finally,
one of the key empirical results of urban economics is that the rich quite often want to "iso-
late"; since this desire may be especially strong when wealth is correlated with group identity,
ethnic inequality may lead to segregation. Alesina and Zhuravskaya (2011) show that ethnic and

linguistic segregation correlate negatively with proxies of effective governance and trust.

Social Capital One key component of good governance is social capital that is based on
trust, political participation, and civic engagement (see Putnam (1993) for an early contribution
and Guiso, Sapienza, and Zingales (2011) for a survey). Alesina and Ferrara (2000) develop a
theory where civic participation is decreasing when inequality correlates with cultural heterogene-
ity (that manifests itself in diverse preferences). Yet, due to data limitations in their empirical
analysis they relate group membership and participation in social activities across U. S. localities
to income inequality and racial/ethnic fragmentation -rather than their intersection. Subsequent
works both in the US and across countries similarly document a negative association between
proxies of social capital and ethnic fragmentation and income inequality. Tesei (2011) examines
the role of racial inequality on trust across US metropolitan areas and finds that racial inequality

-rather than the overall degree of fragmentation- is the key correlate of trust.

Fairness and Markets Chua (2003) discusses cases in which the spread of democracy
and free market institutions has led to animosity and institutional capture by amplifying pre-
existing ethnic tensions. She notes that in many countries a small market-dominant ethnic
minority controls a significant portion of the economy. Examples include Chinese minorities in
Philippines, Indonesia, and other Eastern Asian countries; Lebanese communities in Western
Africa; the I(g)bo in Nigeria or the Kikuyu in Kenya; whites in many countries in Latin America
and in South Africa. Chua argues that since the benefits from trade and financial liberalization
policies, privatization, and other free-market policies are mostly seized by these market-oriented
minorities, ethnic inequality and in turn tensions rise. Most importantly, liberalization policies
and democratization may result in a backlash, as most individuals perceive capitalist institutions

as unfair, captured, and corrupt. Under democratic rule when the less-privileged, but more

*See Loury (2002) for an overview of the evidence on the evolution of racial inequality in the US. An analogous
case is India, where inequality is concentrated across castes. See Deshpande (2000) and Anderson (2011) for
empirical analyses associating between-caste inequality and public goods.



populous groups, come to power they may want to turn the cards around, pursuing ethnic politics

aiming to compensate their group for the perceived injustice.’

3 Data and Descriptive Statistics
3.1 Location of ethnic groups

We identify the location of ethnic groups employing two data sets. First we use the Geo-
Referencing of Ethnic Groups (GREG), which is the digitized version of the Soviet Atlas Narodov
Mira (Weidmann, Rod, and Cederman (2010)). GREG portrays the homelands of 1,276 ethnic
groups around the world. The information pertains to the early 1960’s so for many countries,
in Africa in particular, it corresponds to the time of independence.® The GIS data set uses the
political boundaries of 1964 to allocate groups to different countries. We thus project the ethnic
homelands to the political boundaries of the 2000 Digital Chart of the World (ignoring polygons
of less than 1 ka); this results in 2,125 ethnic homelands within contemporary countries. Most
areas (1,630) are coded as pertaining to a single group whereas in the remaining 495 there can be
up to three groups. For example, in Northeast India along an area of 4,380 km? the Assamese,
the Oriyas and the Santals overlap. In these cases we assign the respective homeland to all
groups. The size of ethnic homelands varies considerably. The smallest polygon occupies an area
of 1.15 km? (French in Monaco) and the largest extends over 7,335,476 km? (American English
in the US). The median (mean) group size is 4,198 (61,506) km?. The median (mean) country
has 8 (11.52) ethnicities with the most diverse being Indonesia with 94 groups.

Our second source is the 15th edition of Ethnologue (Gordon (2005)) that maps 7,570
linguistic groups (using the political boundaries of 2000 for the geo-referencing). In spite of the
detailed linguistic mapping, Ethnologue’s coverage for some continents (e.g., Latin America) is
limited while for others (i.e. Africa and Asia) is very detailed. Ethnologue’s mapping corresponds
to the early 1990’s; thus the location of ethnic groups may be affected by national policies, conflict,
or other features. Each polygon in the Ethnologue delineates a traditional linguistic region;
populations away from their homelands (in cities, refugee camps) are not mapped. Groups of
unknown location, widespread and extinct languages are not mapped, the only exception is the
English in the United States. Ethnologue also records areas where languages overlap; in this case
we assign the polygon to all languages. Ethnologue provides a more refined linguistic aggregation

compared to the GREG. As a result the median (mean) homeland extends to 728 (12,986) km?.

? Alesina and Angeletos (2005) and Benabou and Tirole (2006) develop models linking the perception of fairness
and the supply of effort.

The original Atlas Narodov Mira consists of 57 ethnographic maps. The original sources are: (1) ethnographic
and geographic maps assembled by the Institute of Ethnography at the USSR Academy of Sciences, (2) population
census data, and (3) ethnographic publications of government agencies.



The smallest language is the Domari in Israel which covers 1.18 km? with the largest group is
the English in the US covering 9,327,331 km?. The median (mean) country has 9 (41.9) groups
with Papua New Guinea being the most diverse country with 791 linguistic groups.

GREG attempts to map major immigrant groups whereas Ethnologue generally does not.
This is important for countries in the New World. For example, in Argentina GREG reports
16 groups, among them Germans, Italians, and Chileans, whereas Ethnologue reports 20 purely
indigenous groups, such as the Toba and the Quechua. For Canada Ethnologue lists 77 mostly
indigenous groups, like the Blackfoot and the Chipewyan with only English and French being his-
torically non-indigenous; in contrast GREG that lists 23 groups is featuring many non-indigenous
groups, such as Swedes, Russians, Norwegians and Germans. Hence, the two ethnolinguistic map-

pings capture different cleavages, at least in some continents.”

3.2 Luminosity

Since comparable data on income per capita at the ethnicity level across all countries in the
world do not exist, following Henderson, Storeygard, and Weil (2012) and subsequent studies
(e.g., Michalopoulos and Papaioannou (2012)) we use satellite image data on light density at
night as a proxy. The luminosity data come from the Defense Meteorological Satellite Program’s
Operational Linescan System that reports images of the earth at night. The six-bit number
that ranges from 0 to 63 is available approximately at every square kilometer since 1992. To
construct luminosity at the desired level of aggregation we average all observations falling within
the boundaries of an ethnic group and then divide with the population of each area using data
from the Gridded Population of the World that reports geo-referenced pixel-level population
estimates for 1990 and 2000.

We proxy the level development at the ethnic homeland level with average luminosity per
capita; we then aggregate the values at the country level constructing a Gini index that reflects
inequality across ethnic groups (ethnic inequality) within each country. Note that the ethnic
Gini coefficient does not capture differences in individual income, but differences in mean income
across groups. For each of the two different linguistic maps we construct Gini coefficients for
all countries using cross-ethnic-homeland data in 1992, 2000, and 2009. For robustness we also
construct the Gini coefficient dropping the capital and excluding small ethnicities, defined as
those capturing less than 1% of the 2000 population in a country. For example, in Kenya the
Atlas Narodov Mira (the Ethnologue) maps 19 (53) ethnic (linguistic) areas. Yet 7 ethnic (37
linguistic) areas are less than one percent of the Kenya’s population as of 2000. We thus construct

the ethnic Gini index using all ethnic groups (19 and 53), but also just using the 12 large ethnic

"Presently, we are including all groups in our analysis without attempting to make a distinction as to which
cleavage is more salient.



and 16 large linguistic areas in Kenya, respectively.

3.3 Spatial inequality

Since we use ethnic homelands rather than individual-level data to measure between-group in-
equality, our ethnic inequality measures also capture regional disparities in income. Yet spatial
inequality may not necessarily reflect ethnic-level differences. To isolate the between-ethnicity
component of regional inequality, we thus construct Gini coefficients reflecting the overall (rather
than the ethnic) degree of spatial inequality in each country. Since we couldn’t find a widely-
accepted way to measure spatial inequality, we construct for robustness two measures of the
overall degree of spatial inequality.

Spatial Gini Coefficient 1 The first index is based on roughly equally-sized boxes. We
first generate a global grid of pixels of 2.5 by 2.5 decimal degrees (that extends from —180 to 180
degrees longitude and from 85 degrees latitude to —65 degrees latitude). Second, we intersect
the resulting global grid with the 2000 Digital Chart of the World that portrays contemporary
national borders; this results in 4,512 pixels across the globe falling within country boundaries.
The median (mean) pixel extends to 25,967 (29, 780) km?, being comparable to the size of ethnic
homelands in the GREG dataset, when we exclude those groups with less than 1 percent of a
country’s population (20,338 km?). Third, for each pixel we compute luminosity per capita in
1992, 2000, and 2009. Fourth, we aggregate the data at the country level estimating a Gini
coefficient that captures the overall, rather than the purely ethnic-specific, component of spatial
inequality in development.

Spatial Gini Coefficient 2 Virtual countries created by the 2.5 by 2.5 degree boxes
are on average somewhat larger than ethnic homelands; moreover, because of the fixed grid
dimensionality, smaller countries end up having fewer boxes. Hence, to capture spatial inequality
at a level of aggregation similar to the one in the data we also constructed an index of spatial
inequality based on Thiessen polygons. The latter have the unique property that each polygon
contains only one input point, and any location within a polygon is closer to its associated point
than to the point of any other polygon. Importantly, we use as input points the centroids of the
linguistic homelands according to the Ethnologue dataset. Thus, Thiessen polygons have the exact
same centroid as the actual linguistic homelands in the Ethnologue database; the key difference
being that ethnic homelands rather than being symmetric polygons have idiosyncratic shapes.
We then intersect the 7,570 Thiessen polygons with the country boundaries in 2000 obtaining a
total of 9,116 grids. We then construct a spatial Gini coefficient that reflects inequality in lights

per capita across Thiessen polygons.® The mean size of the Thiessen polygons is 14.809 km, very

8To focus on non-trivial grids in terms of size for both the Thiessen polygons and the 2.5 by 2.5 decimal degree
boxes we drop those polygons capturing an area of less than 100 square kilometers.



similar to the mean size of homelands in the Ethnologue (12,964 km?).

The two proxies of the overall degree of spatial inequality also reflect inequality across
ethnic homelands, since there is clearly some degree of measurement error on the exact boundaries
of ethnic regions and because population mixing is in practice higher than the one we observe
in the data.” Moreover, in countries with large groups the spatial Gini coefficients may also
(partially) capture within-ethnic-group inequality. We thus (almost) always include both the

ethnic inequality and the overall spatial inequality index in the empirical specifications.”

3.4 Example

Figures 1la — 1b provide an illustration of the construction of the ethnic inequality measures for
Afghanistan. The Atlas Narodov Mira maps 31 ethnicities (Figure 1a). The Afghan is the largest
group that consists of the Pashtuns and the Pathans residing in the southern and central-southern
regions. This group takes up 51% of the population in 2000. The second largest group are the
Tajiks, who compose 22% of the population and are located in the north-eastern regions and
in scattered pockets in the western part of the country. There are 8 territories in which groups
overlap. In four of those the Afghan groups overlap with the We first estimate for each of the
31 homelands luminosity per capita. For groups appearing in multiple pockets we derive the
weighted average of lights per capita using as weights the fraction of each pocket’s surface area to
the total area of the group in the country. Figure 1b portrays the distribution of lights per capita.
Regional development is low in the center, where the Hazara-Berberi reside and in the eastern
provinces, where the Nuristani, the Pamir Tajiks, the Pashai, and the Kyrgyz tribes are located.
Luminosity is higher in the Pashtun/Pathans homelands and to some lesser extent in the Tajik
regions. Second, using lights per capita across all homelands we estimate the Gini coefficient
in 1992, in 2000, and in 2009. In 2000 the Gini coefficient estimated from GREG is 0.93 very
close to the estimate when we use Ethnologue that maps 39 groups (0.90). We also estimated the
ethnic inequality measures excluding the ethnic homeland where the capital, Kabul, falls; and we
also estimated Gini coefficients of ethnic inequality excluding groups constituting less than 1%
of a country’s population.

Figures 2a — 2b illustrate the construction of the overall spatial inequality indicators (Gini
coefficients) using the two different methods. When we divide the globe into pixels of 2.5 z 2.5

decimal-degree boxes we get 24 areas in Afghanistan (Figure 2a). When we use Thiessen polygons

°In the last section we construct regional measures of ethnic inequality using individual-level data on ethnic
identification and well-being, accounting therefore for these issues .

0Tn principle one could generate within-group inequality measures using the finer structure of the luminosity
data. However, within-group mobility and risk sharing issues makes a luminosity-based, within-group inequality
index less satisfactory. We perform a proper decomposition of between and within-group inequality in the last
section using micro-level data from Africa.



we get 56 pixels in Afghanistan (Figure 2b). After estimating for each pixel, average luminosity
per capita, we aggregate at the country level calculating the Gini coefficient across these pixels.
The resulting measures, overall spatial inequality Gini index 1 and 2 for Afghanistan equal 0.722

and 0.827, respectively.

3.5 Descriptive Analysis
3.5.1 Ethnic Inequality around the World

Table 1 reports summary statistics, while Appendix Table 1, Panels A and B report the corre-
lation structure of the ethnic Gini coefficients between the two global maps in different points
in time. The correlation of the Gini coefficients across the two alternative mappings is strong,
around 0.75—0.80. In the relatively short period where luminosity data are available (1992—2009),
ethnic inequality appears very persistent, as the correlations of the Gini coefficients over time
exceed 0.9. Given the high inertia, in our empirical analysis we will exploit the cross-country
variation. The correlation between ethnic inequality and the overall spatial inequality indicators
is high, but far from perfect; ranging between 0.6 — 0.8.

Figures 3a — 3d illustrate the global distribution of ethnic and spatial inequality. Africa
(and South Asia) are the most ethnically unequal place in the world. In contrast Western Europe
is the region with the lowest level of ethnic inequality. According to the Atlas Narodov Mira,
the countries with the highest ethnic group inequality are Sudan, Afghanistan, and Mongolia
(Gini index higher than 0.90). According to the Ethnologue’s more detailed mapping of ethnic
homelands the countries with the highest cross-ethnic-group inequality (where Gini exceeds 0.90)
are: Chad, Sudan, Papua New Guinea, Brazil, Ethiopia, Angola, Nigeria, Zimbabwe, Zaire,
Cameroon, Laos and Indonesia. The countries with the highest overall spatial inequality in light
density according the measure based on Thiessen polygons (spatial Gini 2 is higher than 0.90)
are Chad, Papua New Guinea, Zaire, Gabon, Congo, the Central African Republic, and Sudan.

Since we are interested in uncovering the explanatory power of ethnic inequality beyond
the overall spatial inequality in most specifications we control for the latter. Figures 3e — 3f
portray the global distribution of ethnic inequality partialling out the effect of the overall degree
of spatial inequality. In Figures 4a - 4b we plot ethnic inequality against the overall degree of
spatial inequality. A few interesting patterns emerge. On the one hand, Sudan, Afghanistan,
and Mongolia have much higher ethnic inequality as compared to the overall spatial inequality
(which is also very high). On the other hand, USA and Canada score low in ethnic inequality as
compared to the overall degree of spatial inequality. Azerbaijan, Syria, Albania, Tunisia, Haiti,
and Rwanda score quite high in ethnic inequality, while in contrast the overall degree of spatial

inequality is very low.



3.5.2 Basic Correlations

Ethnic Diversity Appendix Table 1 - Panel C' reports the correlation between the various
ethnic inequality and spatial inequality measures with the widely-used ethnolinguistic fragmen-
tation measures. There is a positive correlation between ethnic inequality and linguistic-ethnic
fractionalization (0.38 — 0.45) (data come from Alesina, Devleeschauwer, Easterly, Kurlat, and
Wacziarg (2003))). In contrast, there is no systematic association between ethnic inequality and
religious fractionalization. Figures 5a— 5b provide a graphical illustration (including continental
fixed effects does not change the pattern). The correlation between ethnic inequality and the
segregation measures compiled by Alesina and Zhuravskaya (2011) is also positive, though some-
what smaller (0.20 — 0.45). Ethnic inequality tends to go in tandem with segregation. This is
reasonable since more mixing of groups may lead to a reduction of ethnic-based inequality, which
instead is more likely to persist when groups are geographically separated. We also examined
the association between ethnic inequality and spatial inequality with the ethnic polarization in-
dicators of Montalvo and Reynal-Querol (2005) and Esteban, Mayoral, and Ray (2012), failing to
detect a systematic association. These results show that the ethnic inequality measure captures
a dimension distinct from already-proposed aspects of a country’s ethnic composition.

Income Inequality We then examined the association between ethnic inequality and
income inequality, as reflected in the standard Gini coefficient (Appendix Table 1 - Panel D).
The income Gini coefficient is taken from Easterly (2007) who using survey and census data
compiled from the WIDER (UN’s World Institute for Development Economics Research) con-
structs adjusted cross-country Gini coefficients for more than a hundred countries over the period
1965 — 2000. Figures 6a and 6b illustrate this association using the GREG and the Ethnologue
mapping of ethnic homelands, respectively. The correlation between ethnic inequality and eco-
nomic inequality is moderate, around 0.25. Yet this correlation weakens considerably and becomes

statistically insignificant once we simply condition on continental constants.

4 Ethnic Inequality and Development

In Table 3 we report cross-country LS estimates associating the log of per capita GDP in year
2000, with ethnic inequality (Appendix Table 1 - Panel D reports the unconditional correlation
of ethnic inequality with various proxy measures of economic and institutional development). In
Panel A we use the ethnic inequality measure using the Atlas Narodov Mira database, while in
Panel B we use the measures derived from FEthnologue’s mapping. In all specifications we include

region fixed effects. The coefficient of the ethnic inequality index in column (1) is negative and
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highly significant. Figures 7a — 7b illustrate the unconditional association.'!

The estimates in columns (2) and (4) also reveal a negative association between develop-
ment and the overall degree of spatial inequality, as reflected on the Gini coefficient based on
pixels of 2.5 by 2.5 degrees and the Gini coeflicient based on Thiessen polygons that have the same
centroid as ethnic homelands in the Ethnologue. This suggests that underdevelopment goes in
tandem with regional inequalities.!? In columns (3) and (5) we include both the ethnic inequality
index and the spatial Gini coefficients. The ethnic inequality index continues to enter with a
highly significant estimate that falls only slightly in absolute value. In contrast the coefficient
on the overall spatial inequality drops considerably in all permutations; moreover the estimate
becomes statistically indistinguishable from zero. This suggests that the ethnic component of
regional inequality is the relatively stronger correlate of underdevelopment.'3

In columns (6)-(9) we add the log number of ethnic/linguistic groups. In line with previ-
ous works, income per capita is significantly lower in countries with many ethnic (Panel A) and
linguistic (Panel B) groups (column (6)); yet the estimates in columns (7)-(9) clearly show that
it is ethnic inequality rather than ethnolinguistic heterogeneity that correlates with underdevel-
opment. In columns (10)-(11) we examine whether the significantly negative association between
ethnic inequality and income per capita is driven by an unequal clustering of population across
ethnic homelands; to do so we construct Gini coefficients of population combining the popula-
tion estimates in 2000 from the Gridded Population of the World dataset with the mapping of
ethnolinguistic groups. The population Gini index enters with a significantly negative estimate,
implying that under-development is associated with an unequal clustering of population across
ethnic regions. Yet once we include in the specification the ethnic inequality index and the overall
spatial inequality indicators (in (11)), the population Gini coefficient index turns insignificant.
The same applies with the spatial Gini coefficient. In contrast the ethnic inequality measure
retains its economic and statistical significance.

The most conservative estimate on the ethnic inequality index in Panel A (1.08) implies
that a reduction in the ethnic Gini coefficient by 0.25 (approximately one standard deviation,
from the level of Nigeria where the the ethnic Gini is 0.76 to the level of Namibia where the ethnic
Gini is 0.50) is associated by 31% (0.27 log points) increase in per capita GDP. The standardized
beta coefficient of the ethnic inequality index is around 0.20 — 0.30; quite similar to the works on

the role of institutions on development (e.g., Acemoglu, Johnson, and Robinson (2001)).

' The correlation is somewhat weaker in 2009, 0.60 and 0.51 with the GREG and the Ethnologue maps, respec-
tively; the correlation is somewhat stronger in 1992 (0.67 and 0.60, respectively).

"2 This -to the best of our knowledge novel- result is in line with the model of Bolton and Roland (1997).

3Note that there is clearly some degree of measurement error on the exact boundaries of ethnic homelands, while
by construction there is no error on the spatial inequality measures. Additionally, to the extent that populations
mix, the overall spatial inequality index also captures part of ethnic inequality. Both observations suggest that the
coefficient of ethnic inequality on development is likely to be an underestimate of the true magnitudes.

11



4.1 Sensitivity Analysis

Other Aspects of the Ethnic Composition In Table 3 we investigate whether other
dimensions of the distribution of the population across groups, related to fractionalization and
polarization, rather than inequality across ethnic lines affect comparative development. In
columns (1) and (5) we augment the specification with a fractionalization index (from Alesina,
Devleeschauwer, Easterly, Kurlat, and Wacziarg (2003)) whereas in columns (2) and (6) we exper-
iment with Fearon’s (2003) cultural fragmentation index that adjusts the fractionalization index
for linguistic distances among ethnic groups. Doing so has no effect on the coefficient on ethnic
inequality that retains its economic and statistical significance. Moreover, the fractionalization
indicators enter with unstable and statistically insignificant estimates.

Motivated by recent works highlighting the importance of polarization in columns (3), (4),
(7), and (8) we condition on two alternative measures of ethnic polarization (from Montalvo and
Reynal-Querol (2005) and Esteban, Mayoral, and Ray (2012); the latter adjusts for linguistic
differences across groups). Ethnic inequality correlates strongly with development, while the po-
larization measures enter with insignificant estimates. We also estimated specifications including
both the polarization and the fractionalization indicators; in all perturbations the coefficient on

ethnic inequality retains its statistical and economic significance.

Alternative Measures and Geographic Controls In Table 4 we augment the spec-
ification with additional controls and experiment with alternative ethnic inequality proxies. In
columns (3), (4), (9), and (10) we use ethnic Gini coefficients that exclude ethnic regions where
capitals fall. In columns (5), (6), (11), and (12) we use ethnic Gini indicators that exclude groups
that constitute less than 1% of a country’s population.'® In all specifications we control for the
overall degree of spatial inequality in lights per capita using the spatial Gini index that is based
on Thiessen polygons and ethnic fractionalization.

In odd-numbered columns we control for a country’s size with the log of population in 2000
and log land area, as ethnic heterogeneity, ethnic inequality, and the overall degree of spatial
inequality are likely to be increasing in size. We also control for the absolute value of latitude,
because development is on average higher far from the equator (e.g., Hall and Jones (1999))
and because diversity is higher in areas close to the equator (e.g., Michalopoulos (2012)). The
ethnic inequality index enters with a negative and significant estimate across all permutations.
In even-numbered columns we condition on a rich set of geographic controls; to avoid concerns of
self-selecting the conditioning set, we follow the baseline specification of Nunn and Puga (2012)

and include (on top of the size controls and latitude) an index of terrain ruggedness, distance

! Note that a priori there is no reason in excluding small groups, since ethnic hatred may be directed to tiny
groups that control a significant portion of the economy (Chua (2003)).
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to the coast, an index of gem quality, the percentage of each country with fertile soil and the
percentage of tropical land (the Data Appendix gives detailed variable definitions). The negative
correlation between ethnic inequality and income per capita remains strong. The coefficient
on the ethnic inequality measures is quite similar to the more parsimonious specifications with
the size controls only. Thus while still an unobserved or omitted country-wide factor may jointly
affect development and ethnic inequality, the estimates clearly point out that the correlation does
not reflect (observable) mean differences in geographical characteristics or continental disparities
(captured by the region fixed effects).

In Appendix Table 2 we further explore the robustness of our estimates dropping (typically
small) countries with just one ethnic group. Across all permutations ethnic inequality enters with

a negative and highly significant estimate.

5 Inequality in Geographic Endowments and Ethnic Inequality
5.1 On the Origins of Ethnic Inequality

In this section we begin an exploration of the origins of ethnic inequality. We started with
commonly used historical variables that have been found to correlate with development. Appendix
Table 2 shows that there is little evidence linking contemporary differences in ethnic inequality to
the legal tradition (La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998)), the conditions that
European settlers faced at the time of colonization (Acemoglu, Johnson, and Robinson (2001)),
the share of Europeans in the population (Hall and Jones (1999) and Putterman and Weil (2010)),
the inclusiveness of early institutions (Acemoglu, Johnson, Robinson, and Yared (2008)), state
history (Bockstette, Chanda, and Putterman (2002)), and borders’ design (Alesina, Easterly, and
Matuszeski (2011)). These insignificant associations suggest that the strong negative correlation
between ethnic inequality and development does not reflect the aforementioned aspects of history.

Motivated by the findings of Michalopoulos (2012) that ethnolinguistic diversity increases
with geographic heterogeneity we conjecture that geographic and ecological endowments play a
role in explaining contemporary ethnic inequality. To the extent land endowments affect the
diffusion and adoption of technology, then ethnic-specific inequality in the distribution of geo-
graphic features would manifest itself in contemporary differences in well-being across groups.
To construct proxies of geographic inequality, we first obtain geo-referenced data on elevation,
land’s suitability for agriculture, distance to the coast and presence of water bodies (lakes, rivers,
and other streams) and construct for each ethnic area the mean value for each of these measures.
We then derive Gini coefficients at a country level that reflect group-specific inequality in each of
these dimensions. Following the same procedure to the one regarding the construction of spatial

inequality in luminosity, we estimated measures of the overall degree of inequality in geographic
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endowments, constructing for each of the four geographic features two spatial Gini coefficients:
one based on the 2.5 x 2.5 decimal degrees pixels and one based on Thiessen polygons.

In Table 5 we explore the association between ethnic inequality and these measures of
inequality in geographic endowments across ethnic homelands. Across all permutations, all four
ethnic Gini coefficients in geographic endowments enter with positive estimates suggesting that
ethnic-specific differences in endowments translate into larger contemporary disparities in ethnic
development. Depending on the specification details -GRFEG or Ethnologue mapping, whether
we use all homelands or drop ethnic regions where capitals fall or small groups, whether we
condition on the level of geography and the overall degree of spatial inequality in each of the
four geographic features- different Gini coefficients of geographic inequality enter with significant
estimates. Thus while we cannot precisely identify which exactly geographic feature matters the
most, the message from Table 6 is that exogenous differences in geography across ethnic regions
translate into differences in contemporary ethnic inequality.

We thus aggregate the four indexes of ethnic inequality in geographic endowments via a
principal component analysis. The use of factor analysis techniques is appealing because we have
many variables (Gini coefficients) that aim at capturing the same concept (with some degree of
noise), in our application inequality in geographic endowments. In line with this, there is strong
positive correlation between the four Gini coefficients (see Appendix Table 4). Table 6 reports the
results of the principal component analysis. The first principal component explains more than half
of the common variance of the four measures of inequality in geographic endowments. The second
principal component explains around 20% of the total variance, while jointly the third and fourth
principal components explain a bit less than a fourth of the total variance. Interestingly, all four
inequality measures load positively to the first principal component. Moreover, the eigenvalue of
the first principal component is close or greater than two (one being the rule of thumb), while
the eigenvalues of the other principal components are less than one. We thus focus on the first
principal component, which given the significant positive loadings of all Gini coefficients, we label
it "inequality in geographic endowments across ethnic homelands".

In Figures 8a — 8b we plot the ethnic inequality in luminosity against the first principal
component of inequality in ethnic-specific geographic endowments. There is a remarkably strong
positive association. As geographic inequality is to a first-approximation exogenous these graphs
suggest that differences in geography explain a sizable portion of contemporary differences in
development (or public goods provision) across ethnic homelands.!?

In Table 7 we formally assess the role of ethnic-specific geographic inequality, as captured

15 A possible source of endogeneity may be that in ancient times stronger (and perhaps more advanced) groups
conquered territories of better quality. If this was indeed the case, current ethnic inequality would be due not only
to geographic endowments but also to other deeply-rooted traits.
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by the composite index of inequality in geographic endowments across linguistic homelands, on
contemporary ethnic inequality. Columns (1) and (4) show that the strong correlation illustrated
in the figures is not driven by continental differences. In columns (2) and (5) we control for
the overall degree of spatial inequality in geographic endowments augmenting the specifications
with the first-principal component of the Gini coefficients in geography (using Thiessen polygons
with the same centroid as ethnic homelands). This has little effect on the coefficient of the
ethnic inequality in geographic endowments that retains its economic and statistical significance.
In contrast the Gini coefficient based on Thiessen polygons that captures the spatial degree in
geographic inequality enters with a small and statistically insignificant estimate. In columns (3)
and (6) we control for the level effects of geography, augmenting the specification with mean
elevation, land area under water, distance to the coast, and land suitability for agriculture. In all
permutations the composite index reflecting differences in geographic endowments across ethnic
homelands enters with a positive and highly significant coefficient. Appendix Table 4 shows that
the results are similar when we exclude from the estimation ethnic regions where capital cities
fall and small ethnic groups consisting less than 1% of a country’s population. The estimate in
column (3) implies that a one-standard-deviation increase in the inequality in geography across
ethnic homelands index (1.56 points, say from Mozambique to Malawi) translates into an 15
percentage points increase in the ethnic inequality index (somewhat more than half a standard

deviation; see Table 1A).

5.2 Geographic Inequality and Development

Given the strong positive association between ethnic inequality -as reflected in lights per capita
across ethnic homelands- and inequality in geographic endowments, it is interesting to examine
whether contemporary development is systematically linked to the unequal distribution of geo-
graphic endowments across ethnic homelands. We thus estimated LS specifications associating
the log of real GDP p.c. in 2000 with the composite index of ethnic-specific inequality in ge-
ography. While endogeneity due to omitted variables cannot be eliminated, examining the role
of inequality in geographic endowments across ethnic homelands on comparative development
is useful in assuaging concerns that the estimates in Tables 2 — 4 are driven by reverse causa-
tion. Moreover, geographic inequality can be thought of as an alternative "primitive" measure of
economic differences across linguistic homelands.

Table 8 reports the results. The coefficient on the proxy of ethnic inequality in geographic
endowments in (1) and (4) is negative and highly significant suggesting that countries with
sizable inequalities in geographic endowments across ethnic homelands are less developed. In

columns (2) and (5) we condition on the overall degree of inequality in geography with the spatial
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Gini index based on Thiessen polygons, while in (3) and (6) we also control for land quality,
elevation, land area under water, and distance to the coast. The coefficient on the inequality
in geographic endowments across ethnic homelands index is negative in all permutations. The
coeflicient is statistically different than zero in all but one specifications. In contrast the estimate
on the principal component that reflects the overall spatial inequality in geographic endowments
is quantitatively small, changes sign and is statistically insignificant. Appendix Table 5 reports
otherwise identical specifications using the inequality measures that exclude from the estimation
capitals and small ethnic groups. The results are similar. The estimates in columns (1) and (3)
imply that a one-standard-deviation increase in geographic inequality across ethnic homelands
(1.5 points) decreases income per capita by approximately 30% (0.27 log points). These results

further show that inequality across ethnic regions is a feature of under-development.!'6

6 Micro Evidence from Sub-Saharan Africa

In this section we take a micro approach that explores across-district variation in ethnic inequality
and development within Sub-Saharan African countries. Our focus on Africa is natural. First,
Africa is by far the most ethnically diverse part of the world, while ethnic inequality is also quite
high. Second, existing studies suggest that a considerable portion of Africa’s growth tragedy may
be attributed to its ethnic diversity and ethnic patronage politics (Easterly and Levine (1997),
Franck and Rainer (2012)). Third, the literature on the origins of African political and economic
development -mostly in political science- places a key role to ethnic disparities in income (e.g.
Robinson (2001)). Fourth, we have high-quality micro-level data on both the ethnic identity
and economic conditions that allow us performing a detailed exploration of the role of ethnic
inequality on individual well-being. Hence, instead of assigning parts of a country to a single
(or more) groups via the use of linguistic maps, we use self-reported data on ethnic identity and

living conditions minimizing measurement error.

16We also estimated two-stage-least-squares estimates associating geographic inequality across ethnic homelands
to ethnic inequality in lights per capita in the first-stage and the component of ethnic inequality explained by
geographic disparities across ethnic regions with log per capita GDP in 2000 in the second stage. While the 2SLS
estimates do not necessarily identify the causal effect of ethnic inequality on development, they may be useful in
accounting for measurement error in the proxy measure of development (lights per capita) and geography. The
results (reported in Appendix Table 7) show the 2SLS estimate on the ethnic Gini coefficient is highly significant
and quite similar in magnitude to the LS estimate.

We also estimated specifications linking development to both the ethnic inequality measure (based on lights per
capita) and the composite index capturing inequality in geographic endowments across ethnic homelands. The
results, shown in Appendix Table 8, show that once we condition on contemporary ethnic inequality differences in
endowments across ethnic homelands lose their power explaining output per worker.
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6.1 Data

We use individual-level survey data from the 3rd round of the Afrobarometer surveys, conducted
across 17 Sub-Saharan African in 2005.'7 The surveys are based on interviews of a random
sample of either 1,200 or 2,400 individuals in each country. We consider all individuals that have
a clearly identified ethnic identity and answer the questions on individual well-being. This is the
case for 20, 984 out of 25, 200 respondents, who reside in 1301 districts. In each district there are
on average 3 ethnic groups (range from 1 to 23 ethnicities). A feature of the data that we will
exploit is that individuals from the same ethnic group reside in different districts. We construct
inequality measures using individual responses on an ordered (1 —5) living conditions index. (1)
indicates very bad conditions; (2) fairly bad; (3) neither good nor bad; (4) fairly good, and (5)
very good. We calculate Theil indicators reflecting the overall degree of inequality in a district and
most importantly the between-group and the within-group component. As dependent variables
we use measures of well-being, namely the 1 — 5 living condition index and a 0 — 9 education
index based on years of schooling, and public goods indicators reflecting access to piped water,

sewage system, and an electricity grid.

6.2 Results
6.2.1 District-level Analysis

Table 9 reports the results of the within-country analysis that associates district-level living con-
ditions, education, urbanization, and public goods provision to ethnic inequality. Table 1-Panel
B reports summary statistics, while Appendix Table 9 reports the correlation structure of the
main variables. We augment the specification with the within-group Theil index, so as to jointly
examine the role of between and within-group inequality. We also control for fractionalization
using the log number of ethnicities in a district. In odd-numbered columns we report estimates
in the full sample, while in even-numbered columns we exclude from the estimation regions with
only one ethnicity.!®

The specifications in (1) and (2) show that regional development is significantly lower
in districts with high levels of between-group inequality. The coefficient on the between-group
inequality index implies that a 5% decrease in the Theil index (approximately two standard
deviations) is associated with a 0.31 point increase in the average living conditions in a region (a

bit more than half a standard deviation). The coefficient on the within-ethnicity Theil index is

""These countries are: Benin, Botswana, Ghana, Kenya, Lesotho, Madagascar, Malawi, Mali, Mozambique,
Namibia, Nigeria, Senegal, South Africa, Tanzania, Uganda, Zambia, and Zimbabwe. Nunn and Wantchekon
(2011) use a subset of this dataset to assess the role of the slave trades on trust.

8The fractionalization index enters with a significantly positive coefficient, capturing most likely a city-effect
where both development and mixing are higher. As we show below the negative correlation between ethnic in-
equality and development and public goods access also pertains across urban households/regions.
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also negative and highly significant, suggesting that inequality within groups is also a feature of
under-development. This finding is in line with the theory of Esteban and Ray (2011b) that link
inequalities within ethnicities to conflict; the main idea being that when within-group inequality
is high then the group has both the capital (from the wealthy) and the necessary labor (from the
poor) to orchestrate a coup/war. The estimate on the within-group Theil index suggests that
a 5% decrease (one standard deviation) is associated with a 0.28 points increase in the average
level of living conditions in a district. The results are similar when we use the average level of
education at the district level as the dependent variable (columns (3)-(4)). Regions inhabited
by more educated respondents are characterized by a lower degree of both between and within-
group disparities. The standardized "beta" coefficients are —0.05 and —0.035, respectively. In
specifications (5)-(10) we examine the relationship between inequality and public goods provision.
In columns (5) and (6) the dependent variable is the fraction of respondents within a district with
access to piped water; in (7) and (8) we look at access to a sewage system, while in (9) and (10)
on access to an electricity grid. The ethnic inequality index enters with a negative and significant
coefficient in all permutations. The same pattern is found for the within-group inequality that is

also negatively associated with the provision of basic public goods.

6.2.2 Individual-level Analysis

In Table 10 - Panel A we report specifications associating ethnic inequality at the district level
with living conditions, education, and access to public goods at the individual level. This allows
us conditioning on numerous individual characteristics (Appendix Table 10 reports the summary
statistics). Following Nunn and Wantchekon (2011) we control for the respondent’s age and age
squared, a gender indicator, 22 religion fixed effects, and 25 occupational constants. We also
control for the share of the district’s population that is of the same ethnicity as the respondent.
Specifications (1)-(4) show that respondents residing in regions marked by high ethnic inequality
have a lower quality of living conditions and are less educated. Moreover, the linear probability
estimates in (5)-(10) show that respondents in ethnically unequal districts are less likely to have
access to piped water, a sewage system, and an electricity gird.

Since members of the same ethnic group are present in more than one district, we also
explore whether conditional on ethnic-specific characteristics, inequality across ethnic lines is an
important correlate of individual well-being. Overall 265 out of the 328 ethnic groups in our sam-
ple may be found in more than one district. Table 10-Panel B reports otherwise identical to Panel
A estimates replacing the country fixed effects with ethnicity-country constants. Conditioning on
ethnicity fixed effects seems a priori important, because recent works show that ethnic-specific

historical traits, related, for example, to the slave trades (e.g. Nunn (2008)), pre-colonial politi-
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cal centralization(Gennaioli and Rainer (2007) and Michalopoulos and Papaioannou (2012)), and
ethnic partitioning (Michalopoulos and Papaioannou (2011)) have long-lasting effects on develop-
ment. The inclusion of country-ethnicity fixed effects also ensures that the negative association
between ethnic inequality and development is not driven by certain ethnic groups -that may ei-
ther dominate politics in one country or suffer from discrimination. Specifications (1) and (2)
show that conditional on an array of individual characteristics, respondents from the same ethnic
group report worse living conditions when they reside in districts characterized by larger ethnic
inequality; individuals in ethnically unequal regions are also less educated ((3)-(4)). Specifications
(5)-(10) further show that members of the same group found in more ethnically unequal districts
are less likely to live in an urban household, are less likely to have access to clean water, a sewage
system, and an electricity grid. The economic magnitudes of the estimates on the between-group
Theil index (that is always significant at the 99% level) are large. Lowering ethnic inequality by
one standard deviation increases the likelihood of household’s access to piped water and a sewage

system by 4.6 % and the presence of an electricity grid by 3.0 %.

Examples A couple of examples are useful to illustrate our results. The Pular in Senegal are
found in 28 of the 31 country’s districts. In the district of Matam, where the Pular coexist with
the Soninke, the Wolof and the Mandinka, between-group inequality is minimal (0.0005) whereas
in the district of Sedhiou, where the Pular coexist with the Wolof, the Mandinka, the Manjack,
the English, the Diola, and the Bambara, between-group inequality is 0.0145. In the Sedhiou
district all Pular report having no access to electricity, piped water and sewage system, whereas
in Matam 72% of the Pular have access to an electricity grid and access to clean water. Another
example is the Herero that are found in 32 of the 87 districts in Namibia. In the district of
Otjiwarongo, where we observe respondents from 5 groups, between-group inequality is minimal,
0.0038. In this region all Herero reply having access to electricity, sewage system, and clean
water. On the contrary, in the district of Otjinene where between-group inequality is more than
10 times larger, 0.0408, only 43% of Herero reply having access to either an electricity grid or a

sewage system (in both regions within-group inequality is quite similar).

6.2.3 Sensitivity Analysis

We perturbed the empirical model in various ways to explore the robustness of these results. In
the Supplementary Appendix we report the main sensitivity checks. First, rather than condi-
tioning on the log number of ethnicities we constructed a standard fractionalization measure. As
Appendix Table 11 demonstrates this has no effect on our main results. Second, we repeated
estimation using the mean log deviation index. Appendix Table 12 reports the results. Given

the high correlation of the mean log deviation and the Theil indicators, it comes at no surprise
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that the results are virtually unchanged. Third, we repeated the analysis restricting estimation
to urban households. This is useful as inequality is higher in urban places and, unlike the cross-
country setting, here we can properly account for increased population mixing in urban places.
Appendix Table 13 reports the results. Across all permutations, the coefficient on the between-
ethnic-group Theil index is negative and significant at the 99% confidence level. Fourth, since the
living conditions and the education measures take discrete values we estimated ordered probit

ML models finding similar results (Appendix Table 14).

7 Conclusion

This study shows that ethnic differences in economic performance rather than the degree of
diversity are negatively correlated with economic development. While a large literature has
examined (a) the interplay between inequality and development and (b) the effects of various
aspects of the ethnic composition (such as fragmentation, polarization, segregation) on economic
performance, there is little -if any- work studying the inter-linkages between ethnicity, inequality,
and comparative development. This paper is a first effort to fill this gap.

First, combining linguistic maps on the spatial distribution of groups within countries with
satellite images of light density at night we construct Gini coefficients reflecting inequality in
well-being (and/or public goods provision) across ethnic lines for a large number of countries.
Ethnic inequality is weakly correlated with the standard measures of income inequality and only
modestly correlated with ethnolinguistic fractionalization, polarization, and segregation. Second,
we show that the newly constructed proxy of ethnic inequality is strongly negatively correlated
with per capita GDP across countries. The correlation retains its significance when we condition
on the overall degree of spatial inequality in development, which is also negatively associated
with economic development. Including in the empirical specification both the ethnic inequality
index and the widely-used ethnolinguistic fragmentation indicators, the latter loses significance,
suggesting that it is inequality across ethnic groups that is correlated with poor economic per-
formance rather than fractionalization. Third, we conduct an initial step exploring the roots of
contemporary differences in well-being across ethnic groups within countries. In this regard, we
construct indicators of ethnic inequality in geographic endowments and show that contemporary
differences in development across ethnic homelands have a significant geographic component. In
contrast there is no systematic association between ethnic inequality and historical traits that
have been linked to contemporary development. Fourth, we show that inequality in geographic
endowments across ethnic homelands is inversely related to contemporary development. Thus,
while the significant negative correlation between ethnic inequality and development may be

driven by omitted variables and/or other forms of endogeneity, it does not seem to be solely
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an outcome of reverse causation. Finally, we show a similar negative association between eth-
nic inequality and development exploring solely within-country across-district variation in 17
Sub-Saharan countries using micro-level data on well-being, public goods provision, and ethnic
identification. Exploiting information from more than 20,000 respondents, our analysis shows
that, conditional on an array of individual characteristics and ethnicity fixed effects, respondents
from the same ethnic group report worse living conditions, lower levels of formal education, and
inadequate access to basic public goods when they reside in districts characterized with a higher
degree of ethnic group inequality.

We view our work as a first step towards mapping and understanding the consequences
and origins of contemporary differences in income across ethnic groups. Future research should
explore the channels via which ethnic inequality and development are linked and investigate the
historical, cultural, and politico-economic origins of ethnic inequality. We plan on tackling some

of these questions in future work.
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8 Data Appendix
8.1 Cross-Country Data

Income level: Log of per capita GDP at PPP (Chain Index) in 2000. Source: Penn World
Tables, Edition 7. Heston, Summers, and Aten (2011).

Population: Log population in 2000. Source: Penn World Tables, Edition 7. Heston,
Summers, and Aten (2011).

Land Area: Log surface area. Source: Nunn and Puga (2011).

Rule of Law: The rule of law index is "capturing perceptions of the extent to which
agents have confidence in and abide by the rules of society, and in particular the quality of
contract enforcement, property rights, the police, and the courts, as well as the likelihood of
crime and violence." The standardized index which corresponds in 2000 ranges from —2.5 to
+2.5 with higher values indicating better functioning institutions. Source: World Bank Gov-
ernance Matters Indicators Database (Kaufman, Kraay, and Mastruzzi (2005)). available at:
http:/ /info.worldbank.org/governance /wgi/index. asp

Control of Corruption: The control of corruption index is "capturing perceptions of the
extent to which public power is exercised for private gain, including both petty and grand forms of
corruption, as well as capture of the state by elites and private interests." The standardized index
which corresponds in 2000 ranges from —2.5 to +2.5 with lower values indicating a higher degree
of corruption. Source: World Bank Governance Matters Indicators Database (Kaufmann, Kraay,
and Mastruzzi (2005)). available at: http://info.worldbank.org/governance/wgi/index.asp

Income Inequality. Adjusted Gini coefficient index averaged over the period 1965 —1998.
Source: Easterly (2007); based on WIDER.

Ethnic/Linguistic/Religious Fractionalization: Index of ethnic/linguistic/religious
heterogeneity, constructed as one minus the Herfindahl index of the share of the largest eth-
nic/linguistic/religious groups. It reflects the probability that two randomly selected individuals
follow different ethnolinguistic/religious groups. Source: Alesina et al. (2003).

Ethnic/Linguistic/Religious Segregation: Index ranging from zero to one capturing
ethnic/linguistic/religious segregation (clustering) within countries. If each region is comprised
of a separate group, then the index is equal to 1, and this is the case of full segregation. If every
region has the same fraction of each group as the country as a whole, the index is equal to 0,
this is the case of no segregation. The index is increasing in the square deviation of regional-level
fractions of groups relative to the national average. The index gives higher weight to the deviation
of group composition from the national average in bigger regions than in smaller regions." Source:
Alesina and Zhuravskaya (2012).

Ethnolinguistic Polarization 1: Index of ethnolinguistic polarization that achieves a
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maximum score when a country is occupied by two groups of the same population. Source:
Montalvo and Reynal-Querol (2005a,b).

Ethnolinguistic Polarization 2: The polarization index accounts for the degree of sim-
ilarity between linguistic groups using the Ethnologue linguistic tree. Source: Esteban, Mayoral,
and Ray (2012).

Cultural Fragmentation: Index of ethnolinguistic fractionalization that accounts for
the degree of similarity between linguistic groups using the Ethnologue linguistic tree. Source:
Fearon (2003).

Soil quality: Percentage of each country with fertile soil. Source: Nunn and Puga (2012).

Ruggedness: The terrain ruggedness index quantifies topographic heterogeneity. The
index is the average across all grid cells in the country not covered by water. The units for the
terrain ruggedness index correspond to the units used to measure elevation differences. Rugged-
ness is measured in hundreds of metres of elevation difference for grid points 30 arc-seconds (926
metres on the equator or any meridian) apart. Source: Nunn and Puga (2012).

Tropical: The percentage of the land surface of each country with tropical climate. Source:
Nunn and Puga (2012).

Desert: The percentage of the land surface area of each country covered by sandy desert,
dunes, rocky or lava flows. Source: Nunn and Puga (2012).

Latitude: Absolute latitude is expressed in decimal degrees, for the geographical centroid
of the country. Source: Nunn and Puga (2012).

Gem-Quality Diamond Extraction: Carats of gem-quality diamond extraction be-
tween 1958 and 2000, normalized by land area. Source: Nunn and Puga (2012).

Common Law: Indicator variable that identifies countries that have a common law legal
system. Source: La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1999) and Nunn and Puga
(2012).

European Descent: The variable, calculated from version 1.1 of the migration matrix
of Putterman and Weil (2010), estimates the percentage of the year 2000 population in every
country that is descended from people who resided in Europe in 1500. Source: Nunn and Puga
(2012).

Settler Mortality: Log of mortality rates faced by European colonizers in late 19th
century. Source: Acemoglu, Johnson, and Robinson (2001).

State Antiquity: Normalized state antiquity Index in 1950, using a 1% discount rate.
Source: Bockstette, Chanda, and Putterman (2002).

Border Straightness Index: The 0 — 1 index reflects how straight -and thus most likely

to be non-organic- national borders are. Source: Alesina, Fasterly, and Matuszeski (2011).
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Ethnic Partitioning: Percentage of the population of a country that belongs to parti-
tioned ethnic groups. Source: Alesina, Easterly, and Matuszeski (2011).

Regional Fixed Effects: The region constants correspond to: South Asia, East Asia
and Pacific, Latin America and the Caribbean, North America, Western Europe, Eastern Europe
and Central Asia, Middle East and Northern Africa, and Sub-Saharan Africa. The classification
follows World Bank’s World Development Indicators.

Light Density at Night: Light density is calculated averaging light density observations
across pixels that fall within each territory (ethnic/linguistic homeland, Thiessen polygon, and
pixel) and then dividing by population.

Source: Available at http://www.ngdc.noaa.gov/dmsp/global_ composites_ v2.html.

Water Area: Total area covered by rivers or lakes in square kilometers. Source: Con-
structed using the "Inland water area features” dataset from Global Mapping International, Col-
orado Springs, CO, USA. Global Ministry Mapping System.

Elevation: Average elevation in kilometers. Source: National Oceanic and Atmospheric
Administration (NOAA) and U.S. National Geophysical Data Center, TerrainBase, release 1.0
(CD-ROM), Boulder, Colorado. http://www.sage.wisc.edu/atlas/data.php ?incdataset="Topography

Land Suitability for Agriculture: Average land quality for cultivation within each
country. The index is the product of two components capturing the climatic and soil suitability
for farming. Source: Michalopoulos (2012); Original Source: Atlas of the Biosphere.

Awailable at hitp://www.sage.wisc.edu/iamdata/grid_ data_ sel.php.

Distance to the Sea Coast: The geodesic distance from the centroid of each country
to the nearest coastline, measured in 1000s of km’s. Source: Global Mapping International,
Colorado Springs, Colorado, USA. Series name: Global Ministry Mapping System. Series issue:
Version 3.0

8.2 Micro-Level Data from Afrobarometer Surveys (3¢ Round)

Living Conditions: Respondent’s view of their present living conditions. The question (Q4B)
is "In general, how would you describe your own present living conditions?". The answers can
be: (i) very bad, (ii) fairly bad, (iii) neither good nor bad, (iv) fairly good, or (v) very good. For
the district-level analysis responses are averaged across all individuals in each district. Source:
2005 Afrobarometer Surveys.

Education: Respondent’s education/schooling. The question (Q90) is " What is the high-
est level of education you have completed?". The answers are: 0=No formal schooling, 1=In-
formal schooling (including Koranic schooling), 2=Some primary schooling, 3=Primary school

completed, 4=Some secondary school/ High school, 5=Secondary school completed/High school,
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6=Post-secondary qualifications, other than university e.g. a diploma or degree from a techni-
cal /polytechnic/college, 7=Some university, 8=University completed, 9=Post-graduate. For the
district-level analysis responses are averaged across all individuals in each district. Source: 2005
Afrobarometer Surveys.

Access to piped water: Response to the question (Q116e) on "whether in the enumer-
ation area there is a piped water system that most houses could access". For the district-level
analysis responses are averaged within a district. Question was filled in conjunction with field
supervisor. Source: 2005 Afrobarometer Surveys

Access to sewage system: Response to the question (Q116f) on "whether in the enu-
meration area there is a sewage system that most houses could access". For the district-level
analysis responses are averaged within a district. Question was filled in conjunction with field
supervisor. Source: 2005 Afrobarometer Surveys.

Access to an electricity grid: Response to the question (Q116d) on "whether in the
enumeration area there is an electricity grid that most houses could access". For the district-level
analysis responses are averaged within a district. Question was filled in conjunction with field
supervisor. Source: 2005 Afrobarometer Surveys

Urban Household: Indicator for whether the respondent comes from an urban location
(question answered by interviewer). For the district-level analysis responses are averaged across

individuals within a district. Source: 2005 Afrobarometer Surveys.
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Table 1A: Summary Statistics - Cross Country Inequality Measures

Obs. mean st.dev. p25 median p75 min max

Number of Ethnicities (GREG) 173 11.520 14.167 1.00 3.00 8.00 13.00 94.00
Ethnic Gini in 2009 (GREG), All Groups 173 0423 0259 0.00 0.19 047 0.63 0.96
Ethnic Gini in 2000 (GREG), All Groups 173 0420 0.263 0.00 0.19 047 0.65 0.96
Ethnic Gini in 1992 (GREG), All Groups 173 0476 0.288 0.00 0.21 056 0.72 097
Number of Languages (ETHNOLOGUE) 173 41.908 99.780 1.00 3.00 9.00 36.00 791.00
Ethnic Gini in 2009 (ETHNOLOGUE), All Groups 173 0454 0333 0.00 0.13 047 0.77 097
Ethnic Gini in 2000 (ETHNOLOGUE), All Groups 173 0456 0338 0.00 0.11 051 0.77 098
Ethnic Gini in 1992 (ETHNOLOGUE), All Groups 173 0497 0355 0.00 0.15 055 0.83 0.99
Number of Pixels 173 24283 63.837 1.00 4.00 8.00 22.00 637.00
Spatial Gini in 2009, Pixels 173 0404 0.262 0.00 0.17 040 0.60 0.98
Spatial Gini in 2000, Pixels 173 0405 0.263 0.00 0.17 040 0.60 0.98
Spatial Gini in 1992, Pixels 173 0453 0273 0.00 021 047 0.68 0.95
Number of Thiessen Polygons 173 50.792 98.053 1.00 7.00 17.00 54.00 698.00
Spatial Gini in 2009, Thiessen Polygons 173 0472 0290 0.00 021 048 0.71 0.97
Spatial Gini in 2000, Thiessen Polygons 173 0475 0291 0.00 023 046 0.73 097
Spatial Gini in 1992, Thiessen Polygons 173 0517 0310 0.00 023 052 081 0.99

Table 1B: Summary Statistics - Afrobarometer Sample - District Level

Obs. mean st.dev. p25 median p75 min max

Theil Index - Overall Inequality 1301 0.052 0.053 0.00 0.00 0.04 0.09 0.31
Theil Index - Between-Group Inequality 1301 0.012 0.023 0.00 0.00 0.00 0.02 0.31
Theil Index - Within-Group Inequality 1301 0.040 0.045 0.00 0.00 0.03 0.07 0.21
Mean Log Deviation - Overall Inequality 1301 0.057 0.057 0.00 0.00 0.05 0.10 0.29
Mean Log Deviation - Between-Group Inequality 1301 0.013 0.025 0.00 0.00 0.00 0.02 0.29
Mean Log Deviation - Within-Group Inequality 1301 0.044 0.048 0.00 0.00 0.03 0.08 0.23
Living Conditions Index 1301 2709 0.665 1.00 225 275 3.17 4288
Education 1301 4.017 1420 1.00 3.00 4.00 5.00 8.75
Access to Sewage System 1280 0.244 0390 0.00 0.00 0.00 0.50 1.00
Access to Clean Piped Water 1286 0.470 0.450 0.00 0.00 044 1.00 1.00
Access to Electricity Grid 1292 0.543 0454 0.00 0.00 0.60 1.00 1.00
Urbanization 1301 0320 0425 0.00 0.00 0.00 0.88 1.00
Number of Ethnic Groups 1301 2915 2538 1.00 1.00 2.00 4.00 23.00

Pane A reports summary statistics for the main ethnic inequality and overall spatial inequality measures employed in the cross-country
analysis. Section 3 gives details on the construction of these measures.

Panel B reports summary statistics for all measures, employed in the cross-region analysis within African countries (Afrobarometer
sample). Section 6.1 gives details on the construction of these measures.
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Table 3 - Sensitivity Checks A: Ethnic Inequality and Economic Development (in 2000)
Conditioning on Ethno-linguistic Fragmentation and Polarization

Atlas Narodov Mira (GREG) Ethnologue
(1 2 3) 4 ®) (6) (7 8)
Ethnic Inequality -1.4977%% % J1.6TTIH** -1.5567+%*% -1.5782%%* -1.1099%** -0.8248%* -1.1186%** -1.1438***
[Gini Coeft.] (0.4011) (0.3955) (0.4075) (0.3924) (0.3716)  (0.3417)  (0.3744) (0.3756)
-3.73 -4.24 -3.82 -4.02 -2.99 -2.41 -2.99 -3.04
Ethnic Fragmentation  -0.0097 0.1256
(0.3590) (0.3431)
-0.03 0.37
Cultural Fragmentation -0.3417 0.0339
(0.3520) (0.3469)
-0.97 0.10
Ethno-linguistic Polarization 1 0.464 0.5817
(0.9745) (0.9820)
0.48 0.59
Ethno-linguistic Polarization 2 1.9997 2.1173%
(1.2688) (1.1802)
1.58 1.79
Spatial Inequality 2 0.0397 0.0739 0.0641 0.0563 -0.0862 -0.468 -0.0577 -0.0568
[Gini Coeft.] (0.4163) (0.4827) (0.3928) (0.3845) (0.4408)  (0.4760)  (0.4230) (0.4224)
0.10 0.15 0.16 0.15 -0.20 -0.98 -0.14 -0.13
adjusted R-squared 0.657 0.694 0.653 0.658 0.65 0.675 0.646 0.651
observations 173 150 172 172 173 150 172 172
Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

The table reports cross-country OLS estimates. The dependent variable is the log of real GDP per capita in 2000. In columns (1) and (5) we
control for ethnic fragmentation using an index that reflects the likelihood that two randomly chosen individuals in one country will be
members of the same group (from Alesina et al., 2003). In columns (2) and (6) we control for cultural (linguistic) fragmentation using an
index (from Fearon, 2003) that accounts for linguistic distances among ethnic groups. In columns (3) and (7) we control for ethnic
polarization, using the Montalvo and Reynal-Querol (2005) index. In columns (4) and (8) we control for ethnic polarization using a
polarization index that accounts for linguistic distances among ethnic groups (from Duclos, Esteban, and Rey (2004) and Esteban and Rey

(2011, 2012)).

In all specification we control for the overall degree of spatial inequality in a country using the Gini coefficient of lights per capita based on
Thiessen polygons that use as input points the centroids of the linguistic homelands according to the Ethnologue dataset. All specifications
include continental fixed effects (constants not reported). The Data Appendix gives detailed variable definitions and data sources.
Heteroskedasticity-adjusted standard errors are reported in parentheses below the estimates. ***, ** and * indicate statistical significance at

the 1%, 5%, and 10% level, respectively.



"K[9AT30dSAT TOAQ] 9] PUB ‘%G ‘9 9U) T8 90uedIJIUSIS [BO1ISEIS

QJBOIPUL 4, PUB 4y “soxex "SOIBUWIIISA AU} MO[Oq SOsayjuared ur pojrodal aIe SI0LIQ pIepue)s pajsnlpe-£)IorsepadsoIjo ‘S90IN0S BIEp PUE SUOHIULJOP [qeLIBA Pa[relap soAIS xipuaddy
ele QUL ‘(pe11odal 10U SjurISu0od) $}094J0 PAXI) [BIUUNUOD IPN[OUT SUONEI10ads [ "1oserep onSojouyiq Y3 0 SUIpIoddE Spue[owioy dNsmSuI| ay) Jo spronuad ay) syurod

jndur se asn jey) suo3Ajod uassary [, uo paseq eyided 1od sjYII[ JO JUSIONFR0D TUID) Y} SUISn ANUNod e ul A)ifenbaut [eneds Jo 90139p [[RISA0 Y} J0J [OIIUOD M UONBIIFIdAdS [k U]
(€00 “'Te 30 eulso[y woly) dnoiS owes oy JO SIOqUISW 9q [[IM AIJUNOD SUO UT S[ENPIAIPUL USSOUD A[WOPUET 0M) Jey) POOYI[aYI] oY) S109[Ja1 Jey) Xopul ue Suisn

uonejuowSely OIUYIQ J0J [0HU0D M SUONEBOI0AdS [[e uf *(S[0TNU0D JO 19S YOLT) UOIoeNXd puowrerp A)ijenb-wos Jo Xopur Ue pue JSe0d 991J-901 }S9IeaU 0} QUBISIP ITLIOAL “DJeWI[d
[eordon yym Anunod yoea jo oFejusdrad oy [10S 9[1I9J YPIM ANUNOD Yorad Jo oFvjuadrad ay) ‘ssoupagsni urelro) jo xapur ue ‘00z ur uonendod Sof ‘eare pue[ So[ ‘opninie] 9Injosqe
S[OTUOD SB IPN[OUI SUWN[OD PAIqUINU-UAAT “(S[01U0d Jo Jos ordwis) ooz ur uonendod Sof pue ‘eore pue| So[ ‘Opmiie] AIN[OSqe S[OHUOD S APN[OUT SUWN[OD PaIoquINU-ppO
‘uonendod s Anunod jo 3doorad suo uey) ss9f Jo Junsisuod sdnois oruyle [ews apnoxa am (1) pue ‘(11) “(9) ‘(S) suwnjod

ur (SJUSIOIJJO00 L)) sarnseaw A)1enbaur o1UYI0 9y JO UOIONIISUOD A} I0 ‘[[eJ SoNIO [eirded a1oym seare d1uyle apnjoxa am (O]) pue ‘(6) ‘(¥) (§) suwnjod ur (SJUSIIIJe0d IUIL))
sanseaw Ajrfenbaul o1uyI9 Ay} JO UONONIISUOD AY) JO,] “SaInseaw Ajfenbaur o1uyyo 9y} Jonnsuod pue spueawoy dnsmsur] ssoroe ejides 1od s)ysi| 91830133k 03 9seqeiep anJojouylg
9} JO UOISIOA POZNISIP oY) asn am (Z])-(£) suwnjod uy ‘sernseaws A)jenbaur o1Uylo 9Y) JONISUOD pue SpuBWIOY JIuyla sso1oe ejides 1od sjySiy 03eSa15Se 01 (DIYD) BIA AOPOIEN
Se[)y 9y} JO uorsIoa pazniSIp oy} asn am (9)-(1) suwnjod uy "0og Ul eydes 1od Jqo [ee1 jo Sof oy st 9[qerrea juapuadap oy, 'serewnsd §TO ANunod-sso1d syrodar o[qe) oy,

yory oduurg yory opdurg yory orduurg yory opdurg yory odurg yory opdurg sonuo)
m@% m@% m@% m@% m@% m@? m@% m@% m@% m@% m@% m@% Oo.ﬁm— @oxﬁm GOMWOM
€LT €LT L1 L1 €LT €LT €LT €LT 49! ST €L1 €LT SUONBAIISqO
€LILO ¥$9°0 €TL0 L9°0 SIL0 ¥$9°0 €TL0 €190 L0 990 €TL0 €99'0  parenbs-y pasnipe
660 £6°0 S0 £+0- 8L°0 9€°0 €I 9z'I L0 810 850 SZ0
(I1S1€°0)  (8LS€'0)  (4¥SE0)  (8S6£0)  (PE1€0)  (#19€0)  (L99¢'0)  (0OVOY'0)  (LEPEOD)  (PO6€°0) (T91E€0)  (9TLE0) UONRIUSWS eI
80I1€0 60610  LETI'O  ITLI'O-  LEYTO 80€1°0 £S0S°0 660S°0 11420 60L0°0 9781°0 €v60°0 oruylg
+Z'0 8t°0- £9°0- 660" 60°0 [t0- 20°0- 80" 19°0- - 99°0 910
(Szrr'o)  (S01S°0)  (LSLy'0)  (Tesy'0)  (0Ler'0)  (806%°0)  (896€0)  (S9¢t'0)  (10SH0)  (S6£5°0)  (€¥0v°0)  (OTLY0) ['J300D TuIn)]

arOI'0 €LvTO-  S86C0-  €6LV 0" LLEOO Ge0T0- £€9000- 69910~ SLTO- oL 0~ 6L9C°0 €7L0°0 ¢ Lirenbouy [enedg

SL'C 6,°C" L2°C £r'e- £6°C- 90°€- LL°C 2sE- Ere- 88°C ErE- LY'E-
(Sesy'0)  (0087°0)  (Tsse0)  (LbLe0)  (L66T°0) (08¥€0)  (10SS'0)  (10LS°0)  (60€€0) (€20v'0)  (SI8€°0)  (LSEY'0) ['3320D 1]
13306V T s 0LEE T~ 55090807 st ETLT T+ sse56LLS 0 550590 T~ sesese LYTS T~ 556900 T see0LEQ T~ s TO9T T+ s €LOE T~ s £CTS T-  Krpenbauy oruyyg

N (1p oD (6) (8) (L) 9 (©) 2 (€) @ (1
sdnoin [rews oxg sTede)) [oxXg SeaIy oy 1V sdnoin [rews oxg sfede)) [Pxg SeaIy oy 1V
angojouy (DHYD) BIIA AOPOIEN SB[V

Ayrenbauy d1uy)F JO SAINSBIA] IANBUII)[Y PUE S[OIIUO)) [BUONIPPY
(0007 ur) yudwdoaAd( drouodF pue Ayenbauy oruy)y g SYIIYD) ANADISUIS - § [qEL



*K10A1309dSaT ‘[9AJ] 95()] PUB ‘%G ‘9% 1 U3 I8 QOUBIIJIUSIS [BONSIIR)S 9JBIIPUL 4 PUR 4y sy "SOIBWIIISI OU) MO[OQ

sosapuared ur pejrodar aIe SI0LIQ pIepuels paisn(pe-AIonsepaysoIo)oy 'S90IN0S BIep PUB SUONIULIP J[qBLIBA PI[IEIdp SAAIS XIpuaddy eje( oy, "(pe1rodar jou sjueisuod) s309)Jo paxiy
[EIUAUNUOD IPN[OUT SUOTEIJIdads [V "I9jem Iopun eare pue ‘Ajifenb [10S ‘UONBAJ[S JSBOD BIS ISISO[O 0} 9OURISIP JO N[BA UBIW Y} JOJ [01U0D OS[e am () Pue (6) ‘(9) ‘(¢) suun[od
uf ‘Josejep an3o[ouyly AY) 0 SUIPIOIIE SPUB[AWOY JNISMIUI] Y} Jo spronuad Y syutod ndur se asn jey) suo3A[od uassary [, uo paseq (eare 1)em ‘Kjfenb [10s ‘UONILAJ[D “ISBOD

BJS JSISO[O ) 03 AOULISIP) SAINJLIJ ISAY) JO OB JO JUIIOLFA0D TUIL) Ay} Sursn sjuawmopud dmyder3oas ur Lyifenbour [eneds Jo 90139p [[RI0A0 9y} J0J [013U0D M (T T) pPue «(8) (S)

‘() suwn[od uf ‘[rej senro reided a1oym SUOIFaI ONSINSUI-OTUYId 9pn[oxa am (Z1)-(01) pue (9)-(f) Suwnjod Ul ‘Spue[awioy dNSINSUI[-OIUYId [[B asn am (6)-(L) pue (¢)-(]) suwnjod uy
*A1NUnood yoea 10J sainyea) o1yder30a3 asayy Jo yoes ur Ayjenbaur

Surmided SJuSIOIo0d TUIN) JONNSUOD UAY) PUB (SWBANS JOYJO PUB ‘SIOALI ‘SOYB[) J9Jem AQ PAISAOD PUB[OWOY (OB JO BAIR 9Y) puk ‘A)ifenb [10S 95BIOAE ‘UONEBAJ[Q OFLIOAR ISE0D BIS
1S9SO[0 9} 0} PUBR[OWOY JIUY)2 YOB JO PIOUD A} JO dOUBISIP Y} 9JBWINSI ISIJ M sjuawmopud dmyder3oas ur samseawr Ayfenbaur oy 3onnsuos o, *(Z1)-(,) ur an3ojouylq pue (9)
-(1) ur (DEYD) BIA AOPOIEN SB[}V JO UOISIOA PIZNISIP 9y} SuIsn ‘spue[owoy dnsms3urf-oruyla ssotoe eyrded 1od sjysi| ur Ajenbaur $3109[J21 Jey) JUSIONFI0I IULD) JTUYID Y] ST J[qBLIBA
juopuadap 2y [, "SPUB[OWIOY JIUYIS SSOIO® sJuaWMOpua d1ydei3093 ur Apenbaur s Arpenbaur suyle Arerodwejuod Juneroosse ‘sejewinse §1O ANUnod-sso1d sjiodal a[qe) 9y,

~®>®1~ ~®>®1~ ~®>®1~ ~®>®1~
2 [enedS  [enedg ON 2 [eneds  Teneds ON 2 [eneds  Teneds ON 2 [enedS  [eneds ON sfonuo)
SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX $1091J PoXI] UoI3ay
wi 94! 1 091 991 891 0S1 0S1 161 91 691 €LI SUOTIBAIISQO
86€L°0  YILO 691L°0  S6SL'0  LESLO T1SL°0 8L09°0 88650  L96S0  80V9°0  ¥L99°0  +L90 poxenbs-y paysnipe

(#€600) (L660°0) (98L0°0) (SL80°0) (LS80'0) (1790°0) (0821°0) (SLT1'0)  (0L60'0)  (€€L0°0) (€LL0°0) (0SSO0)
#:5:0CEY 0 #::90CY 0 55x8ECS 0 #%%C98C'0 #:4:x0SCC°0 #xx8699°0 ssxxVI06E°0 55 [TOV'0 52 9LYV' 0 s PVLY 0 55 C86F°0 5 CE9G 0 BILY INBA - "JJ207) TULD)

(8691°0)  (€£81°0) (TT60'0)  (#S91°0)  (8€0T°0)  (8L60°0)  (TL81°0)  (9181°0)  (S€60°0)  (€181°0) (SLLI'0) (0160°0)
#911V0 #+6SLY'0 #448E€E°0 #xx0009°0 #xx9679°0 ##x089€°0  LTTI'0  LTTI'O  ##+L90E€0  1TI'0-  8TOI'0- ##x8TST'O AN[ENY PURT- JJo0D 1UID

(T1000) (1100000 (010000 926T'1- (SOLTT) (T8L¥O) (8LIT'O) (T9ZT'0) (902T'0) (+€€9°0) (£L99°0) (F0€E0)
61000 #x%8€00°0 #xLT000 OSLL'T  %x€SE0€  T6T90 ¥SLO'0  9¥01°0 €560°0 €L69°0  LTL8O  €YEYO UONBAJ[H - JO0)) IUID

(18v1°0)  (6£91°0) (ep1T°0)  (TZ91°0)  (L9ST'0)  (6960°0) (b6¥1°0) (1191°0) (HLTI'0)  (OSIT'0) (1€21°0)  (9S60°0)
1€20°0 9L20°0 L6800  9SLI'O-  9881'0-  SSE00 1961°0  0601°0 75S0°0 LSST'0  6LET'0  6840°0  90ueISI( Bag - JO0)) IUID

(1) (I11) (1) (6) (8) (L) (9) (S) 2 (€) ) (1)
sreade)) "[oxg seary omuyg vV srende) ‘poxg seary oy 1V
angojoupy (DHYD) BIIA AOPOIRN SB[V

druyyy ssoxde JudwdodAd(q ur Aypenbauy sy Areroduwdiuo)) pue SpUBPUOH MUy Sso1de sjudumopuy diydeadodn ur Ayjenbauy
Lrenbauy sruyyy Arerodwdjuo)) Jo SuISLIQ) YL, °S dqeL



Table 6 - Principal Component Analysis

Variance Factor Loadings

Eigenvalue Explained Variable IstPC  2nd PC 3rd PC  4th PC

Panel A: Gini Coefficient GREG - All Groups (173 countries)

Ist Principal Component 2.474 0.618 Gini Sea Distance 0.482 -0.666 0.080 0.563
2nd Principal Component 0.708 0.177 Gini Elevation 0.491 0.444 -0.720 0.208
3rd Principal Component 0.481 0.120 Gini Land Quality 0.479 0.531 0.689 0.120
4th Principal Component 0.337 0.084 Gini Water Area 0.545 -0.277 -0.027 -0.791

Panel B: Gini Coefficient GREG - Excluding Capitals (151 countries)

Ist Principal Component 2.420 0.567 Gini Sea Distance 0.537 -0.413 0.153 0.720
2nd Principal Component 0.753 0.200 Gini Elevation 0.540 -0.259 0.468 -0.650
3rd Principal Component 0.515 0.128 Gini Land Quality 0.402 0.873 0.230 0.152
4th Principal Component 0.312 0.105 Gini Water Area 0.508 0.020 -0.840 -0.190

Panel C: Gini Coefficient ETHNOLOGUE - All Groups (168 countries)

1st Principal Component 2.389 0.597 Gini Sea Distance 0.498 -0.633 0.186 0.563
2nd Principal Component 0.739 0.185 Gini Elevation 0.478 0.355 -0.770 0.229
3rd Principal Component 0.583 0.146 Gini Land Quality 0.445 0.643 0.610 0.128
4th Principal Component 0.289 0.072 Gini Water Area 0.571 -0.246 0.008 -0.783

Panel D: Gini Coefficient ETHNOLOGUE - Excluding Capitals (144 countries)

Ist Principal Component 1.804 0.451 Gini Sea Distance 0.594 0.188 -0.468 0.627
2nd Principal Component 1.052 0.263 Gini Elevation 0.186 0.865 0.456 -0.095
3rd Principal Component 0.703 0.176 Gini Land Quality 0.466 -0.455 0.722 0.234
4th Principal Component 0.441 0.110 Gini Water Area 0.629 -0.096 -0.228 -0.737

Panel F: Gini Coefficient - Overall Spatial Inequality Index 1 - Pixel 2.5 x 2.5 degrees (164 countries)

1st Principal Component 2.132 0.533 Gini Sea Distance 0.502 -0.559 0.131 0.647
2nd Principal Component 0.814 0.203 Gini Elevation 0.497 0.404 -0.759 0.117
3rd Principal Component 0.580 0.145 Gini Land Quality 0.462 0.616 0.637 0.045
4th Principal Component 0.474 0.118 Gini Water Area 0.536 -0.381 0.032 -0.752

Panel E: Gini Coefficient - Overall Spatial Inequality Index 2 - Thiessen Polygons (169 countries)

1st Principal Component 2.082 0.521 Gini Sea Distance 0.480 -0.608 0.377 0.507
2nd Principal Component 0.849 0.212 Gini Elevation 0.515 0.347 -0.662 0.420
3rd Principal Component 0.598 0.150 Gini Land Quality 0.451 0.639 0.612 -0.116
4th Principal Component 0.471 0.118 Gini Water Area 0.549 -0.319 -0.212 -0.744

The table reports the results of the principal component analysis that is based on four measures (Gini coefficients) reflecting inequality in
geographic endowments in distance to the coast, elevation, land suitability for agriculture, and area under water across ethnic homelands
(Panels A, B, C, and D), pixels of 2.5 x 2.5 decimal degrees (in Panel E) and Thiessen polygons that use as input points the centroids of the
linguistic homelands according to the Ethnologue dataset (Panel F). Column (1) reports the eigenvalue of each principal component and
column (2) gives the percentage of the total variance explained by each principal component. The other columns give the factor loadings in
the four principal components of the Gini coefficient reflecting inequality in distance to the coast, elevation, land suitability for agriculture,
and area under water.



Table 7: The Origins of Contemporary Ethnic Inequality
Inequality in Geographic Endowments across Ethnic Homelands and Contemporary Ethnic Inequality

Atlas Narodov Mira (GREG) Ethnologue

) 2) 3) 4 (&) (6)

Inequality in Geographic Endowments 0.1227%** (0.1089%** (.0973*** 0.1613%** (,1523%** (),1588***

across Ethnic Homelands (PC) (0.0088)  (0.0178) (0.0171) (0.0095) (0.0196)  (0.0199)
14.00 6.13 5.70 16.99 7.76 7.98
Spatial Inequality in Geographic 0.0109 0.0068 0.0075 -0.006
Endowments (PC) (0.0182) (0.0194) (0.0202)  (0.0228)
0.6 0.35 0.37 -0.26
Adjusted R-squared 0.623 0.616 0.605 0.695 0.689 0.688
Observations 173 169 162 168 166 160
Region Fixed Effects Yes Yes Yes Yes Yes Yes
Additional Controls No No Geography No No Geography

The table reports cross-country OLS estimates, associating contemporary ethnic inequality with inequality in geographic endowments
across ethnic homelands. The dependent variable is the ethnic Gini coefficient that reflects inequality in lights per capita across
ethnic-linguistic homelands in 2000, using the digitized version of Atlas Narodov Mira (GREG) (in columns (1)-(3)) and Ethnologue
(in columns (4)-(6)).

The main independent variable is a composite index capturing inequality in geographic endowments across ethnic homelands. The
index is the first principal component of inequality across ethnic-linguistic homelands in distance to the coast, elevation, land
suitability for agriculture, and area under water. In columns (2), (3), (5), and (6) we control for the overall degree of spatial inequality
in geographic endowments using a composite index that aggregates (via principal components) Gini coefficients on distance to the
coast, elevation, land suitability for agriculture, water area across Thiessen polygons that use as input points the centroids of the
linguistic homelands according to the Ethnologue dataset. In columns (3) and (6) we also control for the mean value of distance to
the coast, elevation, land suitability for agriculture, and area under water.

All specifications include continental fixed effects (constants not reported). The Data Appendix gives detailed variable definitions
and data sources. Heteroskedasticity-adjusted standard errors are reported in parentheses below the estimates. ***, ** and * indicate
statistical significance at the 1%, 5%, and 10% level, respectively.



Table 8: Inequality in Geographic Endowments across Ethnic Homelands and Contemporary

Development
Atlas Narodov Mira (GREG) Ethnologue
) 2) 3) 4) (&) (6)
Inequality in Geographic Endowments ~ -0.1789%** -0.2311*** -0.1770%* -0.1611%*%*  -0.058 -0.1526*
across Ethnic Homelands (PC) (0.0405)  (0.0851) (0.0891) (0.0459)  (0.0956)  (0.0860)
-4.42 -2.71 -1.99 -3.51 -0.61 -1.78
Spatial Inequality in Geographic 0.0755 0.048 -0.0898 0.0268
Endowments (PC) (0.0970) (0.1113) (0.0986)  (0.1093)
0.78 0.43 -0.91 0.24
adjusted R-squared 0.629 0.646 0.668 0.623 0.639 0.673
Observations 173 169 162 168 166 160
Region Fixed-Effects Yes Yes Yes Yes Yes Yes
Additional Controls No No Geography No No Geography

The table reports cross-country OLS estimates, associating contemporary economic development with inequality in geographic
endowments across ethnic homelands. The dependent variable is the log of real GDP per capita in 2000.

The main independent variable is a composite index capturing inequality in geographic endowments across ethnic homelands, using
the digitized version of Atlas Narodov Mira (GREG) (in columns (1)-(3)) and Ethnologue (in columns (4)-(6)). The index is the first
principal component of inequality across ethnic-linguistic homelands in distance to the coast, elevation, land suitability for
agriculture, and area under water. In columns (2), (3), (5), and (6) we control for the overall degree of spatial inequality in
geographic endowments using a composite index that aggregates (via principal components) Gini coefficients on distance to the
coast, elevation, land suitability for agriculture, water area across Thiessen polygons that use as input points the centroids of the
linguistic homelands according to the Ethnologue dataset. In columns (3) and (6) we also control for the mean value of distance to
the coast, elevation, land suitability for agriculture, and area under water.

All specifications include continental fixed effects (constants not reported). The Data Appendix gives detailed variable definitions
and data sources. Heteroskedasticity-adjusted standard errors are reported in parentheses below the estimates. ***, ** and * indicate
statistical significance at the 1%, 5%, and 10% level, respectively.
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Appendix Table 3A: Geography, History and Contemporary Ethnic Inequality, Atlas Naodov Mira

6] (2) 3) 4 (&) (6) (7 ®)

Log Land Area 0.0247**% 0.0235%* 0.0204** 0.0071 0.0147 0.0171 0.0034 0.0024
(0.0098)  (0.0096) (0.0094) (0.0152) (0.0101) (0.0111) (0.0124)  (0.0113)
Log Population 0.003 0.0029 0.0004  -0.0046  -0.0030 -0.0052  -0.0166 -0.0164
(0.0117)  (0.0127) (0.0125) (0.0173) (0.0148) (0.0149) (0.0134)  (0.0212)
Latitude 0.0008 0.0009 0.0004  -0.0021 0.0045**  0.0030 0.0026  0.0053**
(0.0018)  (0.0022) (0.0023) (0.0032) (0.0022) (0.0022) (0.0023)  (0.0025)
Ruggedness -0.0031  -0.0051  0.0200  (0.0022)  0.0013 0.0023 0.0128
(0.0104) (0.0107) (0.0249) (0.0107) (0.0116) (0.0120)  (0.0098)
Soil Quality 0.0002  0.0003  0.0004 0.0002 -0.0003 0.0005 0.0002
(0.0006) (0.0006) (0.0010) (0.0006)  (0.0007) (0.0007)  (0.0008)
Tropical Climate 0.0001  0.00001 -0.0003 0.0007 0.0009*  0.0006  0.0011%*
(0.0005) (0.0005) (0.0006) (0.0005) (0.0005) (0.0006)  (0.0006)
Gem Stones 0.0001 0.0002  0.0001 0.0002 0.0003 0.0001 0.0002
(0.0001) (0.0003) (0.0002) (0.0004) (0.0002) (0.0002)  (0.0005)
Distance to the Coast 0.0486  0.0476  0.0677 0.0226  0.1407***  0.0393 0.0107
(0.0422) (0.0412) (0.0606) (0.0437) (0.0483) (0.0432)  (0.0381)
Common Law -0.0410
(0.0320)
Log Settler Mortality 0.0133
(0.0205)
European Descent -0.0011*
(0.0006)
Executive Constraints -0.0012
at Independence 0.0411)
State Antiquity Index 0.1211
(0.0829)
Ethnic Partitioning -0.0004
(0.0005)
Border Straightness -0.0213
(0.8016)

Spatial Inequality 2 0.6669%** 0.6515%** 0.6429%**(0.6650%** 0.7010%** (0.5805%** 0.7564*** (.7448%**

[Gini Coeff.] (0.0816) (0.0875) (0.0891) (0.1092) (0.0783) (0.0884) (0.0846) (0.1047)
adjusted R-squared 0.684 0.676 0.687 0.665 0.668 0.631 0.723 0.653
Observations 173 173 173 77 157 133 142 113

Region Fixed-Effects Yes Yes Yes Yes Yes Yes Yes Yes




Appendix Table 3B: Geography, History and Contemporary Ethnic Inequality, Ethnologue

(1) (2) 3) “4) (%) (6) (7 (®)
Log Land Area 0.0247#* 0.0235*%* 0.0204** 0.0071 0.0147 0.0171 0.0034 0.0024
(0.0098) (0.0096) (0.0094) (0.0152) (0.0101) (0.0111) (0.0124)  (0.0113)
Log Population 0.003 0.0029 0.0004 -0.0046  -0.0030 -0.0052  -0.0166 -0.0164
(0.0117)  (0.0127) (0.0125) (0.0173) (0.0148) (0.0149) (0.0134)  (0.0212)
Latitude 0.0008 0.0009 0.0004  -0.0021 0.0045**  0.0030 0.0026  0.0053**
(0.0018)  (0.0022) (0.0023) (0.0032) (0.0022) (0.0022) (0.0023)  (0.0025)
Ruggedness -0.0031  -0.0051 0.0200  (0.0022)  0.0013 0.0023 0.0128
(0.0104) (0.0107) (0.0249) (0.0107) (0.0116) (0.0120)  (0.0098)
Soil Quality 0.0002  0.0003  0.0004 0.0002 -0.0003 0.0005 0.0002
(0.0006) (0.0006) (0.0010) (0.0006)  (0.0007) (0.0007)  (0.0008)
Tropical Climate 0.0001 0 -0.0003 0.0007 0.0009*  0.0006  0.0011%*
(0.0005) (0.0005) (0.0006) (0.0005) (0.0005) (0.0006)  (0.0006)
Gem Stones 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000
(0.0000) (0.0000) (0.0000) (0.0000)  (0.0000) (0.0000)  (0.0000)
Distance to the Coast 0.0486  0.0476  0.0677 0.0226  0.1407***  (0.0393 0.0107
(0.0422) (0.0412) (0.0606) (0.0437) (0.0483) (0.0432)  (0.0381)
Common Law -0.0410
(0.0320)
Log Settler Mortality 0.0133
(0.0205)
European Descent -0.0011%*
(0.0006)
Executive Constraints -0.0012
at Independence (0.0411)
State Antiquity Index 0.1211
(0.0829)
Ethnic Partitioning -0.0004
(0.0005)
Border Straightness -0.0213
(0.8016)
Spatial Inequality 2 0.6669%** 0.6515%** (0.6429%*%*(0.6650%** 0.7010%** 0.5805%** 0.7564%** (.7448%**
[Gini Coeft.] (0.0816)  (0.0875) (0.0891) (0.1092) (0.0783) (0.0884) (0.0846)  (0.1047)
adjusted R-squared 0.6652 0.659 0.6606  0.6239 0.6493 0.622 0.6826 0.6502
Observations 173 173 173 77 157 133 142 113
Region Fixed-Effects Yes Yes Yes Yes Yes Yes Yes Yes

The table reports cross-country OLS estimates, associating contemporary ethnic inequality with various geographic and historical variables. The
dependent variable is the ethnic Gini coefficient that reflects inequality in lights per capita across ethnic-linguistic homelands, using the
digitized version of Atlas Narodov Mira (GREG) in Panel A and Ethnologue in Panel B. In all specifications we control for the overall degree of
spatial inequality in a country using the Gini coefficient of lights per capita based on Thiessen polygons that use as input points the centroids of
the linguistic homelands according to the Ethnologue dataset. All specifications include continental fixed effects (constants not reported). The
Data Appendix gives detailed variable definitions and data sources. Heteroskedasticity-adjusted standard errors are reported in parentheses
below the estimates. ***, ** and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.
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Appendix Table 5: The Origins of Contemporary Ethnic Inequality. Sensitivity Analysis
Inequality in Geographic Endowments across Ethnic Homelands and Contemporary Ethnic Inequality

Atlas Narodov Mira (GREG) Ethnologue

) (2) 3) “4) (&) (6)

Panel A: Excluding Capitals

Inequality in Geographic Endowments 0.0084*** (.0846%** (.0841*** 0.1422%%* (,1220%** (),1334***

across Ethnic Homelands (PC) (0.0102)  (0.0158) (0.0147) (0.0123) (0.0180)  (0.0175)
9.67 5.34 5.73 11.53 6.78 7.64

Spatial Inequality in Geographic 0.0256 0.0122 0.0282 -0.0048

Endowments (PC) (0.0209) (0.0211) (0.0224)  (0.0235)
1.22 0.58 1.25 -0.20
adjusted R-squared 0.538 0.542 0.582 0.676 0.674 0.700
Observations 151 150 150 144 143 142

Panel B: Excluding Small Groups

Inequality in Geographic Endowments 0.0760%** 0.0710%** (0.0680%** 0.0934%**%* (0.0957*** 0.0960%***

across Ethnic Homelands (PC) (0.0072)  (0.0090) (0.0090) (0.0079)  (0.0105)  (0.0101)
10.62 7.92 7.57 11.76 9.08 9.47
Spatial Inequality in Geographic 0.0024 0.0043 -0.0062 -0.0079
Endowments (PC) (0.0079) (0.0096) (0.0101)  (0.0127)
0.31 0.45 -0.62 -0.62
adjusted R-squared 0.6165 0.6227 0.6106 0.6365 0.6348 0.6202
Observations 173 169 162 169 167 161
Region Fixed-Effects Yes Yes Yes Yes Yes Yes
Additional Controls No No Geography No No Geography

The table reports cross-country OLS estimates, associating contemporary ethnic inequality with inequality in geographic endowments
across ethnic homelands. The dependent variable is the ethnic Gini coefficient that reflects inequality in lights per capita across ethnic-
linguistic homelands in 2000, using the digitized version of Atlas Narodov Mira (GREG) (in columns (1)-(3)) and Ethnologue (in
columns (4)-(6)). To construct the ethnic inequality index (Gini coefficient) we exclude ethnic regions where capital cities fall (in Panel
A) and ethnic regions where small ethnicities consisting less than one percent of a country’s population reside (in Panel B).

The main independent variable is a composite index capturing inequality in geographic endowments across ethnic homelands. The
index is the first principal component of inequality across ethnic-linguistic homelands in distance to the coast, elevation, land suitability
for agriculture, and area under water. In columns (2), (3), (5), and (6) we control for the overall degree of spatial inequality in
geographic endowments using a composite index that aggregates (via principal components) Gini coefficients on distance to the coast,
elevation, land suitability for agriculture, water area across Thiessen polygons that use as input points the centroids of the linguistic
homelands according to the Ethnologue dataset. In columns (3) and (6) we also control for the mean value of distance to the coast,
elevation, land suitability for agriculture, and area under water.

All specifications include continental fixed effects (constants not reported). The Data Appendix gives detailed variable definitions and
data sources. Heteroskedasticity-adjusted standard errors are reported in parentheses below the estimates. ***, ** and * indicate
statistical significance at the 1%, 5%, and 10% level, respectively.



Appendix Table 6: Inequality in Geographic Endowments across Ethnic Homelands and Contemporary

Development. Sensitivity Analysis

Atlas Narodov Mira (GREG) Ethnologue

(1 2) 3) 4 &) (6)

Inequality in Geographic Endowments
across Ethnic Homelands (PC)

Spatial Inequality in Geographic
Endowments (PC)

adjusted R-squared
Observations

Inequality in Geographic Endowments
across Ethnic Homelands (PC)

Spatial Inequality in Geographic
Endowments (PC)

adjusted R-squared
Observations

Region Fixed Effects
Additional Controls

Panel A: Excluding Capitals

-0.1176**  -0.1152*  -0.1268* -0.0861 -0.008 -0.0593
(0.0476)  (0.0676) (0.0704) (0.0621)  (0.0956)  (0.0980)
-2.47 -1.7 -1.80 -1.39 -0.08 -0.6

0.0052 0.0153 -0.1313 -0.0876
(0.1094) (0.1244) (0.1011)  (0.1185)
0.05 0.12 -1.30 -0.74
0.633 0.633 0.664 0.638 0.640 0.662
151 150 150 144 143 142

Panel B: Excluding Small Groups

-0.2075%%*% -0.1951%**% -0.1709%** -0.1781%** -0.1346* -0.1732%*

(0.0431)  (0.0576) (0.0591) (0.0446)  (0.0695)  (0.0671)
-4.81 -3.39 -2.89 -4.00 -1.94 -2.58
-0.0061 0.0005 -0.0267 0.0352
(0.0557) (0.0718) (0.0735)  (0.0874)
-0.11 0.01 -0.36 0.40
0.6397 0.6550 0.6780 0.6259 0.6393 0.6729
173 169 162 169 167 161
Yes Yes Yes Yes Yes Yes
No No Geography No No Geography

The table reports cross-country OLS estimates, associating contemporary economic development with inequality in geographic
endowments across ethnic homelands. The dependent variable is the log of real GDP per capita in 2000. To construct the ethnic
inequality index and the inequality in geographic endowments across ethnic homelands (Gini coefficients) we exclude ethnic regions
where capital cities fall (in Panel A) and ethnic regions where small ethnicities consisting less than one percent of a country’s

population reside (in Panel B).

The main independent variable is a composite index capturing inequality in geographic endowments across ethnic homelands, using the
digitized version of Atlas Narodov Mira (GREG) (in columns (1)-(3)) and Ethnologue (in columns (4)-(6)). The index is the first
principal component of inequality across ethnic-linguistic homelands in distance to the coast, elevation, land suitability for agriculture,
and area under water. In columns (2), (3), (5), and (6) we control for the overall degree of spatial inequality in geographic endowments
using a composite index that aggregates (via principal components) Gini coefficients on distance to the coast, elevation, land suitability
for agriculture, water area across Thiessen polygons that use as input points the centroids of the linguistic homelands according to the
Ethnologue dataset. In columns (3) and (6) we also control for the mean value of distance to the coast, elevation, land suitability for

agriculture, and area under water.

All specifications include continental fixed effects (constants not reported). The Data Appendix gives detailed variable definitions and
data sources. Heteroskedasticity-adjusted standard errors are reported in parentheses below the estimates. ***, **_ and * indicate
statistical significance at the 1%, 5%, and 10% level, respectively.



Appendix Table 7: Inequality in Geographic Endowments across Ethnic Homelands, Ethnic Inequality, and
Contemporary Development. 2SLS Estimates

Atlas Narodov Mira (GREG) Ethnologue

(1) 2) 3) 4 &) (6)

Inequality in Geographic Endowments
across Ethnic Homelands (PC)

Spatial Inequality in Geographic
Endowments (PC)

First-Stage F-score
Observations

Inequality in Geographic Endowments
across Ethnic Homelands (PC)

Spatial Inequality in Geographic
Endowments (PC)

First-Stage F-score
Observations

Inequality in Geographic Endowments
across Ethnic Homelands (PC)

Spatial Inequality in Geographic
Endowments (PC)

First-Stage F-score
Observations

Region Fixed Effects
Additional Controls

Panel A: All Ethnic Homelands

-1.4574%%% D 1223*%% 1 8196%** -0.9983***  _(0.3808  -0.9613*
(0.3034)  (0.7983)  (0.8996) (0.2655)  (0.6024)  (0.5002)
-4.8 -2.66 -2.02 -3.76 -0.63 -1.92
0.0986 0.0603 -0.0869 0.021
(0.1015)  (0.1086) (0.0981)  (0.0982)
0.97 0.56 -0.89 0.21
195.96 37.54 32.43 138.19 24.99 26.43
173 169 162 168 166 160
Panel B: Excluding Capitals
-1.1956%*  -1.3624*  -1.5067* -0.6051 -0.0657 -0.4444
(0.4778)  (0.7382)  (0.7919) (0.4015)  (0.7518)  (0.6787)
2.5 -1.85 -1.90 -1.51 -0.09 -0.65
0.04 0.0337 -0.1295 -0.0898
(0.1146)  (0.1228) (0.1139)  (0.1062)
0.35 0.27 -1.14 -0.85
93.418 28.529 32.801 133.040 45.965 58.354
151 150 150 144 142 142

Panel C: Excluding Small Groups

-2.77288%#* 2 7499% %k D 5126%* -1.9062%%* -1.4074%* -1.8042%%*

(0.5617)  (0.8320) (0.8745) (0.4444)  (0.7026)  (0.6425)
-4.86 -3.31 -2.87 -4.29 -2.00 -2.81
0.0006 0.0113 -0.0355 0.0208
(0.0547) (0.0715) (0.0668)  (0.0791)
0.01 0.16 -0.53 0.26
112.78 62.693 57.242 138.19 82.427 89.658
173 169 162 169 167 161
Yes Yes Yes Yes Yes Yes
No No Geography No No Geography

Table Notes



The table reports cross-country two-stage-least-squares (2SLS) estimates, associating contemporary inequality in lights per capita
across ethnic homelands with inequality in geographic endowments across ethnic homelands in the first stage and the component of
ethnic inequality explained by inequality in geographic endowments across ethnic homelands with economic development in the
second stage. The dependent variable in the second stage is the log of real GDP per capita in 2000. The dependent variable in the
first stage is the ethnic Gini coefficient that reflects inequality in lights per capita across ethnic-linguistic homelands in 2000, using
the digitized version of Atlas Narodov Mira (GREG) (in columns (1)-(3)) and Ethnologue (in columns (4)-(6)). In Panel A we use
all ethnic-linguistic homelands. In Panel B we exclude ethnic-linguistic regions where capital cities fall. In Panel C we exclude ethnic-
linguisic regions where small ethnicities consisting less than one percent of a country’s population reside.

The main independent variable in the first stage is a composite index capturing inequality in geographic endowments across ethnic
homelands, using the digitized version of Atlas Narodov Mira (GREG) (in columns (1)-(3)) and Ethnologue (in columns (4)-(6)).
The index is the first principal component of inequality across ethnic-linguistic homelands in distance to the coast, elevation, land
suitability for agriculture, and area under water. In columns (2), (3), (5), and (6) we control for the overall degree of spatial inequality
in geographic endowments using a composite index that aggregates (via principal components) Gini coefficients on distance to the
coast, elevation, land suitability for agriculture, water area across Thiessen polygons that use as input points the centroids of the
linguistic homelands according to the Ethnologue dataset. In columns (3) and (6) we also control for the mean value of distance to
the coast, elevation, land suitability for agriculture, and area under water.

All specifications include continental fixed effects (constants not reported). The Data Appendix gives detailed variable definitions
and data sources. Heteroskedasticity-adjusted standard errors are reported in parentheses below the estimates. ***, ** and * indicate
statistical significance at the 1%, 5%, and 10% level, respectively.



Appendix Table 8: Inequality in Geographic Endowments across Ethnic Homelands, Ethnic Inequality, and
Contemporary Development. OLS Estimates

Atlas Narodov Mira (GREG) Ethnologue
All Excl. Excl. Small All Excl.  Excl. Small
Homelands  Capitals Groups Homelands  Capitals Groups
(1) () 3) “4) (5) (0)
Contemporary Ethnic Inequality -1.4885%**  -1.3292%#* _1.6339%**  _1.2844*** _1.5078*** -1.2004**
(0.4017) (0.3833) (0.5041) (0.3620) (0.4006)  (0.4696)
-3.71 -3.47 -3.24 -3.55 -3.76 -2.56
Inequality in Geographic Endowments 0.0038 0.0131 -0.0832 0.0462 0.1284 -0.066
across Ethnic Homelands (PC) (0.0617) (0.0561) (0.0525) (0.0680) (0.0841)  (0.0582)
0.06 0.23 -1.59 0.68 1.53 -1.13
adjusted R-squared 0.659 0.659 0.663 0.652 0.678 0.641
Observations 173 151 173 168 144 169
Region Fixed Effects Yes Yes Yes Yes Yes Yes

The table reports cross-country OLS estimates, associating contemporary economic development with contemporary ethnic inequality
and inequality in geographic endowments across ethnic homelands. The dependent variable is the log of real GDP per capita in 2000.
In columns (1) and (4) we construct the ethnic inequality measures and the inequality in geographic endowments across ethnic
homelands (Gini coefficients) using all ethnic-linguistic homelands. In columns (2) and (5) we exclude ethnic-linguistic regions where
capital cities fall. In columns (3) and (6) we exclude ethnic-linguistic regions where small ethnicities consisting less than one percent of
a country’s population reside. The main independent variables are and index capturing contemporary differences in development (as
reflected in lights per capita in 2000) across ethnic homelands and a composite index capturing inequality in geographic endowments
across ethnic homelands. The index is the first principal component of inequality across ethnic-linguistic homelands in distance to the
coast, elevation, land suitability for agriculture, and area under water. In columns (1)-(3) we use the digitized version of Atlas Narodov
Mira (GREG) and in columns (4)-(6) we are using the Ethnologue maps. All specifications include continental fixed effects (constants
not reported). The Data Appendix gives detailed variable definitions and data sources. Heteroskedasticity-adjusted standard errors are
reported in parentheses below the estimates. ***, ** and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.
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Appendix Table 10: Summary Statistics - Afrobarometer Sample - Individual Level

Obs. mean st.dev. p25 median p75 min max
Theil Index - Overall Inequality at the District Level 21526 0.074 0.053 0.00 0.04 007 0.11 0.31
Theil Index - Between-Group Inequality 21526 0.012 0.016 0.00 0.00 0.01 0.02 0.31
Theil Index - Within-Group Inequality 21526 0.062 0.048 0.00 0.03 0.06 0.09 0.21
Mean Log Deviation - Overall Inequality 21526 0.080 0.055 0.00 0.04 0.08 0.12 0.29
Mean Log Deviation - Between-Group Inequality 21526 0.012 0.018 0.00 0.00 0.01 0.02 0.29
Mean Log Deviation - Within-Group Inequality 21526 0.068 0.049 0.00 0.03 0.07 0.10 0.23
Living Conditions Index (1-5) 21526 2.635 1.200 1.00 2.00 3.00 4.00 5.00
Education (1-10) 21526 4.098 2.021 1.00 3.00 4.00 5.00 10.00
Access to Sewage System (0/1) 20859 0.244 0430 0.00 0.00 000 0.00 1.00
Access to Clean Piped Water (0/1) 21195 0.507 0500 0.00 0.00 1.00 1.00 1.00
Access to Electricity Grid (0/1) 21263 0.546 0.498 0.00 0.00 1.00 1.00 1.00
Urban Household (0/1) 21526 0.384 0.486 0.00 0.00 0.00 1.00 1.00
Number of Ethnic Groups in a District 21526 5.375 4.663 1.00 2.00 4.00 7.00 23.00
Share of District's Population of the Same Ethnicity 21508 0.586 0.350 0.00 0.23 0.67 0.93 1.00

The table reports summary statistics for the main measures, employed in the individual-level specifications examining the association
between ethnic inequality and various measures of development within African countries (Afrobarometer sample). Section 6.1 gives

details on the construction of these measures.



‘TOAQ] 9% ()T PUR ‘G ‘9, U} J& 9OUBDIIUSIS [BONSTIRIS 9JBIIPUL ;. PUB .y puy "SOIBWIINS AY) MO[Qq SOsayuared ur pajrodar a1e [9A9[ JOLISIP pue AJDIUY)Q Y] I8 SIOLId PIEPUR)S
PaIdISN[o-9[qnO(J ‘SAAAING I9JAWOIBqQOIJY Y} JO pUNOI pI¢ 9y} WOIJ BIep SuIsn pajonnsuod aIe SQ[eLIBA [ S90INOS BIep PUB SUONIULJIP J[qBLIBA PI[TEIdP SIAIS XIpuaddy
BIR oy, "(parrodal jou sjuelsuod) s}09JJo paxy Anunod-AJomuyle apnjout suonednroads [y ‘dnoi3 omuyle ouo isnl woiy sjuopuodsar s SUOISIT UONBWIISY A WOIJ 9PN[OXd
QM SUWN[OD PAIqUINU-UdAD UT “o[dures [[nJ oy} ur sojewnsa 310dar suwn[od paraquinu-ppQ) ‘$199JJ9 paxy uonednddo G pue S109JJ9 paxIJ UOISI[AI 77 ‘O[qBLIBA I0JBIIPUI JOPUSS
© ‘parenbs o3k ‘oFe 10J oIe S[ONUOD [QAS[-[ENPIAIPUL AY ], “Juapuodsal ay) se Ayroruyje awes ay st jeyy uonendod s 3o1msIp ay) Jo areys ay3 pue uor3ar yoead ur sdnois oruyle jo
Ioquinu 30[ 9y} JOJ [OJIUOD M SUONEBIFIOAdS [[B U] "SUONIPUOD SUIAI] UO SISUOdSaI S[enpIAIPUI UO PIseq dIe SI10JedIpul [1oy ], dnoi3-oruye-umyimm ay) pue dnois-omuyjo-usamiaq oy,
‘Sp[oyesnoy ueqin Ioj (d[qerreA Awwunp) Joyedrput ue st (1) pue (11)

SUWN[od Ul pue ‘prI3 AJDINO[Q UL 0] SSAIIB S, P[OYSNOY SUNIJ[JAI (S[qBLIBA AUIUNp) J0JedIPUI UE SI (()]) PUR (6) SUWN[OD UT {WIISAS 93BMIS B 0] SSOIE S, P[OYasNOoY SUndd[Jal
(9[qeLIeA AWUnp) I0IedIpUl Ue SI () pue (£) suwnjod ur ‘1a1em padid uea(d 03 $S900€ s ployesnoy Surogjal (s[qeriea Awunp) Iojedipul ue st (9) pue (G) suwnjod ul ‘Xapul
uoneonpa ()[-1 © SI () pue (¢) SUWN[Od UI {XIPUI SUONIPUOD TUIAL] G-T B ST (7) pue () suwnjod st a[qerrea juopuadop oy, *dnoid oruyje swes ay) JO SIOQUIAW 9q JOU [[IM UOIFII
B UI S[ENPIAIPUL UISOYD A[WOPULI 0M) JBY) POOYI[INI] AU} SI0[JAI JBy) [QAJ] [RUOISAI A} 8 XOPpUI UONBZI[RUONILI OIUY)d (UBWYISIH-[EPUIJIOH) UR JOJ [ONUOD dM SUONBIIIIods
[[® U] "Xopul [I9Y,], Y} Ul PAJO[JoI SB ‘[QAQ] UOIFaI Ay} I8 sdnoi3 o1uyle uIyiim pue uaamiaq Ajjenbaur suonipuod SuIAl] yim (P AJIOLNOJ[ ‘WAISAs 93emas ‘1ajem padid)

sdnoi3 [< v = sdnoi3 |< nv sdnoi3 1< v sdnoi3 1< nv sdnoi3 1< nv sdnoi3 1< v ordwres
SOk SOk SOk SoX SOA SOX SO X SOk SO X SOk SOX SOX S[0UO)) [BNPIAIPU]
SOk SOk SOA SOk SOX SOk SOX SO X SOX SOX SOX SOX A oruyg-Anuno))
YCTLT ¥860¢C 00TLT ¥CLOT €IL91 Tee0T IY0LT 9690¢C YSCTLI ¥860C CTLT ¥860¢C SUONBAISSqQO
16€°0 6€€0 ¥9¢°0 89¢°0 €0 20€0 ¥9¢°0 €reo0 670 ¥61°0 1120 €020 parenbs-y paisnipe
09 v/ r'E 9 LVE rLE a0t [ 49 €6'C [6°€ YAN0, 9°€
(€180°0) (LzL00) (6590°0) (2690°0) (6¥80°0) (6¥80°0) (L290°0) (16S0°0) (98S1°0) (FI¥1°0) (9660°0) (8880°0) uonezIfeuonoely
w3 L06V 0 5::00€S°0 5 CVTC 0 s:xL0CE 0 5x6V6C 0 sxx0LTE 0 ¥ CSTO 5V CTEQ 5% CCOV0 %49CSG0  TLSO0  #x+E1CE0 Stuyrq
0z0 £ Y44 00°[- 810 [0°0- 19°- 610" €T 88°0- 66°G- 90°¢-

(€90%7°0) (88S€°0) (9S1€°0)  (€££0€°0)  (9F1#'0) (0¥9€°0)  (9L9€0)  (T¥8T0)  (965L°0) (TEOL0) (ThrL'0)  (ThES0)  [uonerseq S0 uesy]
72800  8I¥F'0  x8L9L°0- LEOE0-  €9L0°0  9€00°0-  TO6S'0-  8STTO-  #x86FL T~ SLIOO- sux [ LSV ¥ #xxSPE9 1~ "Doul dnoin-urgpip

Y44 or't- 90°€- 68°C- 6Et" or't- S6°€- L€ 9l't- [t [6°G- 0C's-
(Lzzr0) (8LEL0)  (60£9°0) (81S9°0)  (96L5°0) (0€09°0)  (9€1L0)  (LgTL'0)  (LgoT'T) (6vITT) (8L06°0) (S858°0) [uomeradq SoT uedy]
w33 V8 1T Cesese S8V T € s [EE6 [ 550T88 [~ 156 [ 1S Trsesese0SS9 T sesese 918 T sesese LEOL T 55 SE00" S ke 6€66 sV LIE S 544879 H-  "bau] dnoin-usomiog

D ap oD (6) (8) 0 9) ©) () (€) @ (M
PIOYSSNOH ueqin Pl A0 WR)SAS 95eMas 19BN padig uoneonpyg SUONIPUO)) SUIAT|

[PA97] [BUOISY Y} J& UOIJBZI[RUON)IR ] JIUY)F] U0 SUTUONIPUO)) :SISA[EUY AJADISUIS
SA3AING JIJIWOIR(OIJY Y} WO.IJ BJe(] SUIS() SISA[RUY [QAd[-[enpIAIpU]
SANPIUY)] UBILIJY UIY}IM PUE SILIIUNO)) UBILIJY UIIIM Judwido[aad(] [euoi3ay pue Ayjenbauy ostuyyy - 11 91qe], xipuaddy



"A[9AND9dSAI JOAd] %] PUR ‘G ‘9| Y B OUBDIIUTIS [BONISIILIS AJBOIPUL 4 PUB ‘4 sy "SOIBWIIS ) MO[Qq SSAYIuIed Ul porrodor o1 [9AJ] JOLISIP pue AJIOIUYID ) Je SIOLID
pIepue)s paIoIsno-o[qno( "SAQAING I9QWOIRQOILY Y} JO PUNOI PIE AU} WOIJ BIEp SUISN PAJONIISUOD I8 SI[QBLIBA [[Y "SIJINOS BJEP PUB SUOIIULJOP [qRLIBA PI[IeIop SAAIS XIpuaddy
BIR(q YL ‘(patodar Jou SjuBISu09) $109JJ9 paxyy ANunod-A}dIuyle apnjour suonedyroads [y "dnoid oruy3o auo jsnf woij sjuopuodsar Yiim SUOISII UOHBWIIS ) WOIJ OPN[OXd oM
SUWN[Od PAIdqUINU-UAD U] o[dwres [[n} 9y} Ul SAJeWNS? 110dal SUWN[Od paIaquinu-ppO ‘S199JJ9 pax1y uonednddo Gz pue s)09JJ9 PaXIy UOISI[I 77 ‘Q[qBLIBA JOJEIIPUL JOpUa3 € ‘parenbs
93e ‘a3e 10J oIe S[ONU0D [JAJ[-[ENPIAIPUL Ay ], Juopuodsar oy se Aroruye swes ay st jey) uone[ndod s )101sIp 9y} JO 2IeyS 9Y) PuB UOIFAI Yoes ur sdnoi3 oruyle Jo roquinu 30]

JU} J0J [ONUOD M SUOIEOII0AdS [[€ U] ‘SUONIPUOD FUIAI] UO SISUOdSal S[ENPIAIPUL UO PASeq Ie SIOJBIIPUI UOIBIAQP SO Ueowl dnoi3-oruylo-uryiim a3 pue dnois-oruylo-uaamiaq ayJ,
‘sp[oyesnoy] ueqin 10j ([qeLIeA Aununp) I0jedIpur ue st (Z1) pue (]]) SUwnod ul pue {pug KOO UL 0] SS9IJB S p[oyasnoy Sundd[jal (s[qeLiea Awwunp) J0jedIpur ue st

(01) pue (6) SUWN[OD UT ‘WIISAS AFLMIS B 0] SSAJ0® S, p[OYaSNOY FunI[JaI (S[qeLieA AWunp) J0JedIpur ue si (§) pue (/) suwn[od ur <xayem padid ued[o 03 ssa00e S, p[oyasnoy Junoofjar
(91qeLIeA AWUNp) I0JBJIPUI UR ST (Q) pPue (G) SUWIN[OD UL {XIPUI UOBINP ()] © SI (}) pPue (§) SUWN[Od Ul $XOPpUI SUONIPUOD SUIAI[ G- © SI () pue ([) Suwn[od sI 9[qeriea juspuadop
QUL "XOpUI UOTIBIASP SO[ UBSUWI 9} UI PJIJ[JOI SB ‘[9AJ[ UOIFI 9y I8 sdnoi3 o1uy)o ungim pue uaamioq Ayenbour suonipuod SUIAl] yim (prid L0190 ‘Wa)sAs a3emas ‘1ojem padid)
spoo3 orjqnd J1seq UO SSAIOE S, P[OYISNOY pue (UeqIn ‘UONLINPI ‘SUOHIPUOD SUIAI]) SUIIQ-[[oM [BNPIAIPUI JO saInseaw Axold snoLeA Juneroosse ‘sajewnse SO sModar a[qe) Ay,

sdnoi3 1< nv sdnoi3 1< nv sdnoi3 1< nv sdnoi3 1< nv sdnoi3 1< v sdnoi3 1< v ordwres
SOx SOL SOL SOL SOL SO SO SO SO SO SO SO S[O1UO0)) [BNPIAIPU]
SQA SO SOA SO SQA SQA SO SO SQA SO SOA SO HA Oﬁﬁﬂumiﬂ‘ﬁﬁsoo
¥CCLI 7860C 00TLT ¥CLOT €IL91 ee0T I70LT 9690¢ PCCLI 7860¢C PCCLI 7860¢C SUONBAIISqQO
6L£0 99¢°0 LLEOD £€8¢°0 LTE0 1€°0 CLED ¢se0 6r0 9670 90T 0 10C°0 paxenbs-y paisnipe
0001 rrol 609 969 §9°t L8V 9€°¢ VANY LSS [C9 60 0ce
(1L20'0)  (0ST0'0)  (TL20'0)  (L920'0)  (6820°0) (£620°0) (6L20°0)  (L¥20'0)  (1950°0) (10S0'0) (Tre00)  (€1€0°0) sanouyy dnoin
$LOLT 0 55%009C°0 s34 VSOT 0 et [98T70 et VSET 0 58TV L0 s LOVI'0 5500910 sV CIE0 #44901€0 00100  %%L890°0 Jo quny S0
[0°0- [9°0- L8°C rCE- 0c0- ¢l 98°[- | &% 80°C- 81T LS 00°C-

(#08¢°0)  (s€2€0)  (6LLT0)  (66€T0) (T9r€0) (TIOE0) (8S1€°0)  (L19T0)  (8559'0) (8+¥8S°0) (#1€90) (868%°0) [uonersoq 307 uesy]
T00°0-  6961°0  sstPIL'0- #xxC8LL'O- SLOO0-  6SLED-  %988S°0" #7890 #xEVOE I~ #xESLT I~ #xx¥988°C- %xSLL6'0-  "Dou dnoin-urgaip

98°€- cly- 0r’¢- r0’E- El'y- 0c't- 29°¢- LY E- 99°¢- 96°€- 8E°C- 6Lt
(11%9°0)  (8659'0)  (9¢+S°0)  (68L5°0) (986+°0) (TTes0)  (S€29°0)  (b€v9'0)  (19v0'D)  (SLVO'T)  (966L°0)  ($10L°0) [uoneiasq 307 uesjy]
s COLY Traesese LTO9 T st LLYY 1= s 6L L Tk T8S0 T se5:99ET T 599G T T s | €T T st 0S T € sesese VEV T 1 e 620€ b sesese 1 19€°€~ "bou] dnoiny-usomiog

T ap oD (6) (8) (L) ) (9) () () @ (M
PIOYeSNOH Ueqify PO A0 WR)SAS 958MaS I99e M padig uonesnpyg SUONIPUO)) SUIAT|

UONBIAJ(] 30T UBdIAl Y} YPIM Ayenbauy dnoasy druy)i UIgjipA PUB UMY SULINSBITA] SISA[eUyY AJADISUIS
SAJAING JIJIWOIRGOIJY ) WO.IJ BJe(] SUIS() SISA[RUY [QAd[-[enpIAIpU]
SANIUY)H UBRILIJY UIYIIM PUE SILIIUNO)) UBILIJY UIY)IM Judwdo[aAd( [euoIsdy pue Arenbauy oruyyy - 71 dqe ], xipuaddy



*A1oATIOAdSAI ‘[OAJ] 9% ()] PUB ‘%G ‘91 U}

18 90UBOYTUSIS [BONSTIBIS JBIIPUI 4 PUE 4y ‘suese "SOIBUWINSI AY) MO[Iq SOsayuated ur pal1odar a1e [oA9] I0IISIP pue AJIOTUYIR 9Y) I8 SIOLID PIEPUB)S PAIASN[I-9[qno(J ‘SAQAINS
JI9)oWO0IBqOIJY Y} JO Punol pI¢ Ay) WOl ejep SuIsn pajonnsuod e SAELIBA [[Y "S90INOS BIEP PUB SUONIULJOP 9[qRLIBA PI[IeIdp SIAIS xipuaddy ere( oy, “(pejtodar

JOU SJUBISUOD) SI0QJJO PIXIJ AIUNOI-AIOTUYID dpnjoul suonesyroads [[v "dnoi3 omuyle ouo isnf woiy syuapuodsar yjm suoI3aI UOIBWISD Y} WOIJ 9PN[OXS M SUWN[OD
PoIaqUINU-UIAD uf “o[duwres [[nJ 9y} Ul SAJewNs? 110dal sSUN[od paraquinu-ppO ‘S}99JJ9 pax1y uonednodo Gz pue s309JJ9 PaXIy UOISI[I g7 ‘O[qRLIBA JOJEIIPUL IOpUa3 € ‘parenbs
93e 03k 10J QIB S[OIUOD [IAJ[-[ENPIAIPUL Y ], Juapuodsar oy} se Aoty awes ay) st jey) uone[ndod s 30ISIp Y JO AIBYS ) PUB UOIFAI Yord ul sdnoid oruylo jo roquunu
301 9y} 10J [0NUOD M SUONEBINIOAdS [[B U] "SUONIPUOD FUIAI] UO SASUOASAI  S[ENPIAIPUL UO PIseq e sI0JedIpul [1oy ], dnoi3-oruyie-uryiim ay) pue dnoi3-omyje-usomiaq ay [,
‘spoyesnoy ueqin 1oj (S[qeLIeA Aurunp) J03edIpur ue sI (Z1) pue (1) suwinjod

ur pue prus AJIOLIO[Q UB 0] SSAIE S, P[oYyasnoy FunI[JaI (J[qeLieA Awunp) I0JedIpur ue st (()]) Pue (g) SUWN[Od Ul SW)SAS 938MIS © 0 $S908 S, P[oyosnoy Sundd[jaI
(9[qeLIeA AWUnp) I0JLJIPUI U ST (]) pue (1) suwinjod ur ‘1dyem padid uead 0) $s900€ S ployasnoy Junodd[jal (J[qeLiea Awwunp) I0iedIpul ue st (9) pue (¢) suwnjod ur

{Xopur uoneonpa ()[-| © SI ({) pue (¢) SUWN[od Ul Xopul SUONIPUOD JUIAI[ G- B SI () pue (]) suwnjod s1 J[qeLrea Judpuadop Y[, ‘SP[OYISNOY UBqIN 0) PAIOLISI ST UOTIRWISH
"XOPUI [T, Y} UI PAIOI[JOI SB ‘[OAJ] UOIFAI 9y} 18 sdnoi3 o1uy)o ungim pue usamiaq Ayfenbaur suonIpuod SUIAI] Yim (pLId AJI01109[0 ‘Wa)sAs agemas ‘1ojem padid) spoo3
o11qnd JISeq UO SS0OE S, P[OYISNOY pue (UeqIn ‘UOHEBINPI ‘SUONIPUOD FUIAL]) SUIIQ-[[oM [BNPIAIPUL JO SAINSeaW AX0Id snoLreA SureIoosse ‘sejewns? §JO sioda o[qe) ayJ,

sdnoi3 1< nv sdnois 1< nv sdnoi3 1< nv sdnoi3 1< nv sdnoi3 1< nv ordwres
SOR SOA SOX SOX SOX SOX SOX SOX SOX SOX S[0JJUOD) [enpIAIPU]
SOX SOR SOR SOA SOX SOX SOX SOX SOX SOX A4 Aruyig-Anuno))
00ILIT YCLOT (AVA (43014 I7OLT 9690¢ vSTLI ¥860¢ YSCTLI ¥860¢ SuoneAldsqO
LLEO €8¢°0 LTE0 €0 ¢LE0 se0 610 9610 90C°0 10C°0 parenbs-y paisnipe
609 969 89t L8V 9¢°¢ LS9 LSS 9 620 0cec

(trzo0)  (L9z00)  (6820°0)  (€6200)  (6LT0°0) (L¥T0'0) (1960'0)  (10S0°0)  (2¥€0°0) (€1€0°0)
w5k VSOT'0 5 [981°0 swxxPSEL'0 5k 8CFI'0 L6V 0 5x0T9T'0  ssexPCIE0 #xx901€°0 00100 #%L890°0  senIouyIg Jo oqunN 307

LS°T- rZ€- 02°0- szI- 98°[- ¥z 80°C eI'C LSt 00°C
(6LLT0)  (66£T0) (T9¥€'0) (T10€0)  (8STE0)  (L19T0) (8659'0)  (8¥8S°0)  ($1£9°0) (8681°0) [xopu [1oy L]
2xVVTIL 0 #%%C8LL'O-  SL90°0- 6SLE0- %988C°0- %x¥8C9°0-  xxEVIC T~  %xECCLT T~ #%xV988°C %%xSLL6O- Arenbauy dnoxny-uryiip

or’¢- 0 E- El'y- 0t 29°€- L€ 99°¢- 96°€- 8E°¢C- 6Lt
9¢rs0)  (68LS0)  (98617°0)  (TTES' D) (S€T9°0) (7€+9°0) (19v0'1)  (SL¥O'T)  (966L°0) (#10L°0) [xopuf (oYL
st LLS9 T sw6LSL T~ 5550850 T #5x99ET T ##x99ST T s [€ET T #4%0STY €™ sesent €V IV 5446T0€ P~ s+ 119€°¢-  Aenbau] dnoiny-usomiog
on (6) (8) (L) 9 (9 (P) (€) (@) (D

PO AI0INo9[g Wo)SAS 95eMas e padig uoneonpyg SUONIPUO)) SUIAT]

SPIOYISNOH ue(q.I() 0) Uuonewnsy SUnNdILIISAY :SISA[eUyY AJADISUIS
SANIUY)H UBILIJY UIYIIM PUB SILIIUNO)) UBILIJY UIYIIM Judwdo[aAd( [euoIddy pue Aienbauy sruyyy - €1 dqe ], xipuaddy



"A10A1IOAdSAI ‘TOAR] 95()] PUR ‘945G ‘9% AU} T8 OUBOYIUSIS

[BO1STIBIS QJBIIPUL 4 PUB 4y “wuy "SOIBUWNSI OU) MO[Oq sosoyjuared ur pojrodar are [9A9] JOLISIP Pue AJOIUYID AY) I8 SIOLIS PIEPUR]S PAIA)SN[I-9[qNO(] "SAIAINS IAJOWOIBQOIJY

Q) JO punol pi¢ AY) WoiJ ejep Jursn pajonIsuod aIe S9[QBLIBA [[V 'SIOINOS BIEP PUB SUONIULIP J[qeLIBA PI[IeIap s9AIS xipuaddy eje oy, "(paiiodar jou sjuejsuod) s109JJo paxiy
Anunod-K)1o1uyie apnpoul (8) pue ‘(1) ‘() ‘(¢) suwnjod ur suonedrjroads ay 1, “(pairodal jou sjue)suod) s3095Jo paxij Anunod apnpoul (9) pue (¢) ‘(7) ‘(1) suwunjod ur suonesryroads
9y [, "dnoi13 omuyye duo isnf woiy sjuapuodsal Y)m sUOIZI UOHIBWINSD ) WOIJ 9PN[OXd M SUWN[OD PAIdqUINU-UAD U] o[dwres [[n} oy} ul sajewnss 110dal suwnjod parequinu-ppo
'$1091J° pax1j uonednodo Gz pue $109JJ0 PIXIJ UOISIAI 77

‘9[qeLIeA JOJRDIpUL JOpUSS € ‘parenbs o3e ‘03e 10J oIv S[ONUOD [QAJ[-[ENPIAIPUL 9 ], Juapuodsar oy} se Ajotuy3d awes ay) st ey uone[ndod s 10msIp ay) Jo AIeyS Y} pue UOIFI [ord
ur sdnoi3 omuy)e Jo quinu 30[ 9y} J0J [01U0D IM SUONEIIIIOAdS [ U] "SUONIPUOD SUIAI] UO sasu0dsal S[ENPIAIPUL UO PIseq I8 sI0JedIpul [19y ], dnoi3-omuyje-uryiim ) pue dnoisd
-OTUYJR-U29M]q Y [, "Xopul uoneonpa ([-1 © (§)-(§) suwnjod ur pue Xopul SUOHIPUOD SUIAI] G- © ST (§)-(]) SUWN[OD SI S[qeLIEA Juopuddap AU ], "XOPUI [19Y ], Y} UI PIIOJ[JAI SB TOAJ]
uoI3a1 oy} Je sdnoi3 oruyle Urim pue uadmiaq AJenbaur yimm uoneonpa pue suUoNIpuod JUIAL S,[BENPIAIPUL SUNBIOOSSE ‘(SIUIIONF09) sorewnsa Jiqoid parapio syrodar 9[qes oy,

SOA SO ON ON SQA SOA ON ON mwoo.ﬁmlﬁoxﬂm \mﬁoasm\%bc:omu
ON ON SQA SOA ON ON SO SQA mwooﬁm-@oﬁ A %bczomu
SO SO SQX SQA SO SQA SOA SO 295:00 ESE\/%QH
¥STLI ¥860C ¥STLI ¥860C ¥STLI ¥860¢ ¥STLI ¥860C SUOIBAISQO
00¥°8¢- 00S‘€- 006°8¢- 000°S¢- 00L°€T- 000°6¢- 001v¢C- 009°6¢- pooyr[ayI 307
169 628 +8°9 €08 +Z'0 L9°€ Iri 1€y
(0£€0°0) (8,20°0) (£££0°0) (£820°0) (1820°0) (1¥20°0) (€2€0°0) (0620°0)
#556LTC0  #x%60€T0  #xxSPETO  #x%C0ET0 L900°0 #xx7880°0 86€0°0 % 1STI0 sdnoxn oruyiy Jo JoquinN 307]
LIE- +6°C- 12T 98°C- [26 6€°6- 696" 80°9-
8¥8'0)  (960t°0)  (€LLY'0)  (0L6E0) (910$°0) (9L£€°0) (6¥65°0) (9005°0) [xopuf 1oy L]
s [CECT wxxCCOT T~ %x1€80° T~  swxx6FCI 1 s L1C9 Y #xx01C8 T~ wxxLEOL'C™  wxxCCVO'C- Airenbauy dnoiny otuyyyg uryiipy
62t 0S't- 61t Stt- L9 [ts- 66°9- LL°G-
(666L°0) (616L°0) (#L06°0) ($168°0) (L16L°0) (S6€L°0) (018L°0) (86€L°0) [xopuf [1oy L]
#:0SEV € 5 1L9S°C seseeL66L'E™ 55%SESH'E w55 CCCES™ 561007 55268SH' S 5 189T - Ayrenbouy dnoxn oruyyg usamieg
(8) (L) ) (S) (¥) (€) (2) (n
3urjooyos/uoneonpyg Xapuj suonIpuo) JuIAl]

s9jewin)SH Qo1 PIIIPI() :SISA[RUY AJADISUIS
SAJAING JIJIWOIR(OIJY ) WO.IJ BJe(] SUIS() SISA[EUY [dAd[-[enpIAIpU]
SANDIUY)H UBILIJY UIYIIM pUB SILNUNO)) UBILIJY UM JududopAd(q [euoISdy pue Ajpenbauy sruyyy 41 dqe], xipuaddy



