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Abstract

Ethnic groups are the building blocks of political coalitions. Control of resources matter in

politics, and fertile land is an important resource. We combine these three insights to argue

that an ethnic groups’ control of fertile land — which we call ”soil power” — shape their

bargaining power in politics, and national political outcomes. We use satellite, climate, and

soil data to calculate the cumulative agricultural potential of all ethnic homelands in several

well-known datasets. We demonstrate that soil power predicts groups’ national power and its

risk of discrimination, beyond that explained by population shares. Using ethnic homelands in

Sub-Saharan Africa from 1900, we find that the distribution of soil power within countries at

this time predicted their later political development. [119 words]

Resources matter in political competition. A political unit’s resources structures how it engages

in politics, strives for national supremacy, or attempts to avoid oppression. In many countries,

ethnic groups are the base units of national politics. How ethnic groups compete for power is one

of the most studied questions in comparative politics. The dominant paradigm in this literature

focuses on how ethnic groups’ size and resources influence the formation of ruling coalitions and

the stability and quality of political institutions (Posner, 2005; Arriola, 2009).

Cross-national empirical work on ethnic politics has overwhelmingly relied on population to

gauge ethnic group power. At the group-level, scholars have investigated the consequences of ethnic

group population size for strategies of protest or rebellion (DeNardo, 1985), whether groups are
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Tanika Raychaudhuri, Steven Wilkinson, Austin Wright, Yang-Yang Zhou for comments as well as participants at
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viable bases for political coalitions (Posner, 2005), determine outbreak of armed conflict (Cederman,

Wimmer and Min, 2010), or are given power in national politics (Francois et al, 2015), and more.

At the country-level, hundreds of studies have asked how ethnolinguistic fractionalization (ELF)

affects economic and political development (e.g. Taylor and Hudson, 1972; Roeder, 2001; Fearon,

2003; Alesina et al 2003).1

This focus on population has largely been borne out of the difficulties of producing commensu-

rate measures of group resources across cases. Recent scholarship has developed new measures of

ethnic group resources as a way of investigating the effects of ethnic inequality. Baldwin & Huber

(2010) use existing surveys like Afrobarometer and the World Values Survey to measure between

group inequality (BGI) and test its effect on public good provision. Alesina et al (2016) measure

variation in nightlights in ethnic homelands to calculate ethnic inequality and test its effect on eco-

nomic development. However, these measures draw on the contemporary distribution of resources,

which is often endogenous to the dependent variables – participation in ruling coalition, levels of

democracy, economic development etc. – commonly studied in the ethnic politics literature. These

studies also focus on differences in individual — not group — income by ethnicity.

We propose a new measure of ethnic group resources. We combine climate and soil quality data

with maps of ethnic homelands, and measure groups’ control of fertile agricultural land. By looking

at the evolution of control of fertile land — which we call “soil power” — over time, we create data

that allows scholars to explore how resources influence ethnic groups’ power and countries’ political

development. Fertile land is an important economic resource, and is often contested along ethnic

lines. We provide measures of soil power from 1946 till today, along with a cross-section of Africa

at the end of the 19th century. These data allow us to investigate the distribution of land resources

from independence till the present for most countries.

We find that soil power shapes ethnic groups’ access to power and if they are discriminated

against. We compare our measure to population size. We show that it may be as important as

population size in explaining an ethnic group’s power, confirming the received wisdom in the ethnic

politics and clientelism literatures about the importance of resources. Furthermore, the two are

not substitutes: including soil power measurably improves models previously relying on population

1Mathematically, the ELF is a equivalent to 1 minus the Hirschman-Herfindahl (HH) index of population (i.e. 1
minus the sum of squared population shares).
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size alone. We then demonstrate that our measure is also useful in understanding how distribution

of resources across ethnic groups influences country-level outcomes. We look at how concentration

of soil power influences one variable commonly featured in studies of the effect of ethno-linguistic

fractionalization: democracy. We find that, in Sub-Saharan Africa, countries’ concentration of soil

power predicts whether there will be democratic rule. These findings all suggest the usefulness

of data beyond population shares: that while group population is important, so is ethnic groups’

control of fertile land.

Ethnicity, Resources, and Power

Much of the literature on ethnic politics considers how ethnicity influences how groups cooperate

and compete, especially how ethnicity shapes the formation of ruling coalitions. Ethnicity is thought

to be instrumentally important in politics (Kasfir, 1979; Bates, 1983; Posner, 2004, 2005) —

important not in itself but because it is expedient for political entrepreneurs to mobilize around

it. Given that ethnicity is used in this way, ethnic group characteristics, including population,

determine the instrumental value of a given identity. Posner (2005) argues that the form that ethnic

competition takes is determined by the population of ethnic groups given a country’s borders. We

know that ethnic group characteristics influence the likelihood that groups is included or excluded

from a coalition (Cederman et al, 2009). In sub-Saharan Africa, groups with larger population tend

to be part ruling coalitions (Francois et al, 2015) — and if not included are more likely to rebel

(DeNardo, 1985; Cederman, Wimmer and Min, 2010). A group’s size thus defines how useful that

group is as political identity to mobilize around, and its value as a coalition partner.

However, population is only part of the story. Patronage, the distribution of resources to

win support, stabilizes elite coalitions (Lemarchand, 1972; Bayart, 1993; Arriola, 2009). Morri-

son, Mitchell, Morrison & Paden (1989) show that political instability is often caused by a ruling

coalition’s failure to redistribute resources to a given ethnic group. To mediate ethnic tensions,

governments therefore turn to patronage. Arriola (2013) argues that party leaders who can dis-

tribute resources are more likely to be able to sustain multiethnic coalitions. When excluded from

power, control of resources also inform groups’ ability to assert autonomy or threaten rebellion.

This means that ethnic group resources also influence an ethnic group’s prospects of being part
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of the ruling coalition. However, few studies have measured ethnic group resources to test these

theories directly.

Another strand of the ethnic politics literature considers how the configuration of ethnic groups

in a country affects country-level outcomes. At this level of analysis, population measures have

also dominated. Scholars have argued that ethnolinguistic fractionalization has deleterious effects

on economic development, public good provision and various measures of democracy (e.g. Easterly

& Levine, 1997; Alesina et al, 1999, Glaeser & Saks, 2006). They propose that an ethnically

fragmented population increases social conflict and makes it harder for citizens to cooperate across

ethnic lines, which in turn harms political stability, economic growth, political freedoms and public

good provision (Ordeshook & Shvetsova, 1994; Easterly & Levine, 1997; La Porta et al, 1999;

Jensen & Skaaning, 2012).

If group-level theories about ethnic group resources are correct, we would expect the distribution

of resources across ethnic groups to also affect country-level outcomes. Scholars have argued that

ethnic inequality increases grievance, conflict and ethnic voting and reduces trust and public good

provision (Leigh, 2006; Baldwin & Huber, 2010; Cederman et al, 2011). On the other hand, more

concentrated resources may, like a more concentrated population, make it easier to form stable

ruling coalitions (Francois et al, 2015). Recently, scholars have proposed new ways of measuring

ethnic inequality using surveys and nightlights as discussed (Baldwin & Huber, 2010; Alesina et

al, 2016). However, these measures have very limited temporal coverage. These measures are thus

often endogneous to these studies’ outcomes of interest. Extensive work has shown that ethnic

groups represented in ruling coalitions are favored. These groups have access to better public

goods and infrastructure and have better health and education outcomes, all of which are likely

to increase income in these areas (Franck & Rainer, 2012; Kramon & Posner, 2016 Burgess et al,

2016). Contemporary inequality is in part an outcome of past politics. If one is to assess the impact

of resources on politics, one would want measures that extend throughout the political history of a

country.

We aim to bridge these gaps by measuring material resources at the group level across a vast

period of time. We do so by calculating the distribution of one especially important resource —

fertile soil — between all ethnic groups in all countries for the entire post-World War II era.2

2In some countries, ethnic groups may not be the building blocks of political competition. This provides a
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The Soil of Politics: Empirical Strategy and Data

We argue that ethnic homelands’ agricultural potential — ”soil power” — is key to ethnic groups’

contention for national power. In agricultural economies, land and fertile soil provides the basis for

material wealth. Even in countries which are no longer agricultural, land is an important basis for

political power. Land, especially good land, may be the foundation of early economic development,

and thus remain associated with highly productive areas for non-agrarian economies. Furthermore,

land ownership is an important form of property and capital in non-agrarian economies. It is thus

not surprising that inequality in land and other geographic endowments strongly predicts general

economic inequality (Deninger and Squire, 1998; Frankema, 2010; Alesina et al, 2016; Roessler et

al, 2019).3

Given the important of land to economic resources, we argue that measuring the ‘soil power’

of ethnic groups over time is a way scholars can investigate the impact of ethnic group resources

on politics. We propose a measure of soil power based on data on the cumulative agricultural

potential of ethnic homelands, for all commonly used data sets of ethnic homelands and the past

half-century. We then provide a cross-national test of the stylized fact that resources make it more

likely that an ethnic group forms part of a ruling coalition, and that the inclusion of data on soil

power measurably improves upon models which already include population shares. Finally, we

construct a Herfindahl measure of the concentration of soil power.4 This allows us to investigate

the country-level distribution of soil power in the same way as done using indexes of ethnolinguistic

fractionalization based on population.

To understand the effect of soil power in explaining country-level outcomes, we narrow our

analysis to continental Sub-Saharan Africa. Three reasons motivate this choice. First, our earliest

map of ethnic homelands are exclusive to Africa, showing them as they were in 1900. This was

before independence for almost all countries in the region, making the distribution of resources

we have access to prior to national politics. Second, we can leverage some plausible exogeneity

downward bias on the effects we establish below.
3Beyond material wealth, productive land is important as the basis for social and political organization for much

of human history. Location-specific human capital led to the formation of localized ethnicities (Michalopoulos, 2012).
Coordination to control land is thus tied to ethnogenesis. We hope our contribution can be useful for investigations
of the formation of ethnic identities, and the continued existence of some of them.

4We choose a Herfindahl index to so that our measure has the same structure as those of ethnolinguistic fraction-
alization.
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in the country-level distribution of resources, as the borders drawn at the Berlin Conference were

somewhat exogenous to the distribution of ethnic groups.5 Third, many studies of ethnolinguistic

fractionalization focus on political stability and measures of democracy in Sub-Saharan Africa

(e.g. Easterly & Levine, 1997; Francois et al, 2015). We build on this to test if ethnolinguistic

fractionalization of soil power may be more important in explaining political development than

existing measures of ethnolingustic fractionalization based on population (ELF).

Calculating Soil Power of Ethnic Homelands

To calculate the cumulative agricultural potential of the land controlled by ethnic groups, we com-

bined several sets of digitized maps of ethnic homelands with estimates of agricultural productivity

at the world grid level (our data sources are listed in Table 1). The different maps of ethnic home-

lands have different temporal coverage. Two provide cross-sections of all ethnic groups at different

points in time: Soviet Atlas Naradov Mira of the world around 1960, and Murdock’s of ethnic

homelands in Africa at the end of the 19th century. GEO-EPR is in contrast time-varying, and

provide annually updated maps of all politically relevant ethnic groups from the end of World War

II to 2017. GEO-EPR’s annual maps are also different in that ethnic homelands sometimes overlap

(i.e. an area is coded as the ethnic homeland of multiple groups at the same time). In these cases,

we divided the agricultural potential of the overlap region equally between the groups present there.

To calculate agricultural potential, we relied on agricultural productivity data from Ramankutty

et al. (2002). These authors provide data on areas estimated suitability for agricultural production

on a zero to one scale at the 0.5 degree (latitude/longitude) level (64,000 pixels total). Estimates are

averaged over 1960-1990, reducing vulnerability to temporary weather fluctuations skewing results.

We calculated the soil power of any ethnic group as the sum of the agricultural areas under

their control:

soil powere ≡
∑
i

area(i ∩ e) ∗ ai (1)

Wherein e indexes ethnic groups and i areas of different agricultural productivity equal to ai, and

area(i ∩ e) returns the size of the intersection of area i and homeland of ethnic group e. This

5We refrain from making any causal claim. The colonial powers made decisions in part influenced by geographical
features, to which ethnic homeland borders could be related. While imperfect, it is nevertheless the best region to
test if initial distribution of soil power affected country-level outcomes.
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process is visualized in Figure 1, using the Luo homeland in Kenya as an example. We summarize

our calculations made using the GEO-EPR data set comparing them to population shares in Figure

2.

Three caveats are in order. First, ethnic homelands is an imperfect construct: members of

different ethnic groups do not exclusively reside in or control their ethnic homelands. The extent to

which this is a useful assumption varies across space and time, and should be carefully considered in

using this data. The GEO-EPR data, which records overlapping homelands, only partially mitigates

this, because it does not provide information on the characteristics of the overlap regions (e.g.

relative land control by group). Second, we rely on estimates of suitability for agriculture by area,

which allow us to estimate the total productive land controlled by an ethnic group. This is however

an imperfect proxy for agricultural output. Because while Ramankutty et al consider variables such

as precipitation, potential sunlight hours, soil nitrogen content, water holding capacity, and so on,

they do not consider many other determinants, such as farmers’ access to suitable crop varieties or

fertilizer. While we do not expect this to bias our estimates of soil power by group, it makes these

more uncertain, and we therefore caution against making strong claims based on small differences

in this measure. Finally, while averaging estimates over the 1960-1990 era is useful in reducing

the probability of weather events in particular years skewing results, it also means information on

year-to-year variation in estimated productivity is lost. This makes the data we provide unsuitable

for classes of questions relying on such variation, for instance studies of how climate change has

influenced different ethnic groups’ agricultural resources.

Calculating Soil Power Concentration

To provide a measure of country-level distribution of soil power by ethnic group, we use the same

method as employed for existing measures of ethno-linguistic fractionalization of population. In

particular:

Soil Power Concentrationi =
∑
j∈i

(
Soil Powerj∑
j∈i Soil Powerj

)2

(2)

Wherein i indexes countries and j indexes ethnic groups.
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Table 1: Calculating Soil Power of Ethnic Homelands

Data type #Areas GeographyYear(s) Source

Global Distribution
of Cultivable Lands

Agricultural
productivity

64,000
(pixels)

World 1960-90
(average)

Ramankutty et al. (2002)

GEO-EPR Ethnic home-
lands

1,336 World 1946-
2017
(yearly)

Vogt, Bormann, Regger,
Cederman, Hunziker, and
Girardin (2015)

Soviet Atlas Naradov
Mira (GREG)

Ethnic home-
lands

2,007 World ca. 1960 Weidman, Rod and Ce-
derman (2010), based on
Miklukho-Maklai (1964)

Map from Africa:
It’s Peoples and their
Culture History

Ethnic home-
lands

835 Africa ca. 1900 Nunn (2010), map from
Murdock (1959)
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Soil Quality: 0.279 

Area 12.87 km2

Soil Quality: 0.749 

Area 1505.64 km2

Soil Quality: 0.636 

Area 924.35 km2

Soil Quality: 0.638 

Area 586.34 km2

Soil Quality: 0.793 

Area 102.49 km2

Soil Quality: 0.685 

Area 1671.82 km2

Soil Quality: 0.981 

Area 1351.95 km2

Soil Quality: 0.409 

Area 44.8 km2

Figure 1: Calculating Soil Power of Ethnic Homelands — The Luo in Kenya, 2017

Details: The plots show our method for estimating the soil power of ethnic homelands. On the
left side, we plot ethnic homeland borders in Kenya in 2017 from GEO-EPR intersected with data
on estimated agricultural productivity from Ramankutty et al. (2002). The Luo homeland is given
a black border. In the right side plot, we zoom in on the Luo’s homeland, and extract the area
they control within the different grid cells, and the estimated agricultural productivity within these
cells. In both plots, darker shades indicates more productive land. ”Soil quality” here denotes
the estimated potential agricultural productivity of the area. It is calculated using a model that
incorporates data on the area’s temperature, sunshine hours, rainfall, elevation, slope, and its soil’s
carbon density, nitrogen content, pH, water holding capacity, and more. The soil power of the Luo
is the sum of the different areas times their agricultural productivity.
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Figure 2: Soil Power vs Population (% of Country Total) - GEO-EPR

Analysis and Results

We first use the GEO-EPR data to investigate if soil power was predictive of membership in the

ruling coalition and whether it was discriminated against. We define an ethnic group as being ”in

power” if EPR categorized its status as ”Dominant”, ”Monopoly”, ”Senior Partner”, or ”Junior

Partner” (see Girardin et al, 2015). In all the regressions we provide, we include data on the

population of ethnic groups as a separate predictor. As we show in Figure 3, soil power is a

statistically significant positive predictor of membership in a ruling coalition, whether by proportion

or if using indicators for being the group with most soil power. With regards to discrimination (seen

in 4), this measure is a significant negative predictor of whether an ethnic group is discriminated

against where largest population is not. These models are logistic regressions at the ethnic group

level, with standard errors clustered on both ethnic group and country. Effects are large: with

population variables set to means, having the most soil power makes a group 40 percentage points

more likely to be in power (from 3 to 43 percent), and more than half as likely to be discriminated
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GLM Coefficient Estimates with 90 % and 95 % C.I.s based on Country and Group−clustered S.E.  
 (N = 35310, AIC = 19832.26)
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GLM Coefficient Estimates with 90 % and 95 % C.I.s based on Country and Group−clustered S.E.  
 (N = 35310, AIC = 23711.231)

Figure 3: Determinants of Ethnic Group Power

Details: The plot shows the results of logistic regressions wherein the dependent variable is whether
the ethnic group is in power or not. As seen, soil power is a statistically significant predictor of
power, even when an ethnic group’s population size is accounted for.

against (from 14 to 6 percent). With population share fixed to its mean, the effect of controlling a

larger share of soil power on probability of being in power is shown in Figure 5, with a total jump

from nearly zero to over 30 percent probability.
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Most Soil Power

−1.5 −1.0 −0.5 0.0

GLM Coefficient Estimates with 90 % and 95 % C.I.s based on Country and Group−clustered S.E.  
 (N = 34877, AIC = 26317.466)

Figure 4: Determinants of Ethnic Group Discrimination

Details: The plot shows the results of logistic regressions wherein the dependent variable is whether
the ethnic group is being discriminated. As seen, having the most soil power is the best predictor
of not being discriminated against. Wald tests shows a model including the soil power indicator to
be superior to one with top population alone at the p < 0.03 level. (Models with population share
or soil power proportion were not significantly improved by including the other).

Figure 5: Soil Power Proportion and National Power (Effect Size)

Details: The plot visualizes the relationship between ethnic group soil power and probability of
being ”in power” at the national level holding population share fixed, as per 100 000 simulations
of a logistic model at the ethnic group level. This difference is significant at the p < 0.065 level.
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Whether one considers population proportion or a largest population indicator, including soil

power improves models of who has national power to a statistically significant extent. Wald tests

double-clustered on country and ethnic group shows this to be the case at the p < 0.06 and p < 0.001

level, respectively. Soil power is thus an important predictor of ethnic groups’ membership in ruling

coalitions, an important predictor of whether it is discriminated against, and provides information

not captured in existing measures based on ethnic group population.

Table 2: Soil Power Concentration and Democracy in Sub-Saharan Africa

Dependent variable:

Democracy
(Boix, Miller and Rosato 2013)

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

Soil Power Concentration 1.866∗ 1.861∗ 2.492∗∗∗ 2.205∗

(Herfindahl, ethnic homelands (1.008) (0.999) (0.850) (1.138)
from Murdock 1959)

Ethno-Linguistic Fractionalization (ELF) 0.430 0.609 1.323 1.918
(1 - Population Herfindahl) (1.415) (1.560) (1.689) (1.794)

Former British Colony indicator Yes Yes Yes Yes Yes
Former French Colony indicator Yes Yes Yes Yes Yes
Log (Slaves Taken) Control† Yes Yes Yes Yes Yes
Gemstone and Oil Controls†† Yes Yes
Geography Controls

�

Yes
Tropics FE, Terrain Ruggedness, Log (Land Area), Average Distance to Coast

Observations 1637 1688 1,655 1,637 1,637
AIC 1341.76 1368.644 1358.471 1121.5 1111.149

Note: Models are logistic regressions. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
(Country and Year Double-Clustered Standard Errors in Parenthesis)

† From Nunn (2008)†† Log(Gemstone Exports per sq km (1985-2000 average)) and Log (Proven Oil Reserves)

We also find suggestive evidence that the distribution of soil power affects political development.

In Table 2, we show that the distribution of soil power at the national level in 1900 is a good predictor

of post-independence democracy in Sub-Saharan African countries. These models account for

country’s ethnolinguistic fractionalization (which appears statistically unrelated to this important

outcome), indicators for colonial history and a range of geographic controls. The effect of the
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Figure 6: Soil Power Concentration and Democracy in Sub-Saharan Africa (Effect Size)

Details: Within Sub-Saharan Africa, borders were largely determined by colonial powers. The
plot visualizes the effect of the distribution of soil power established by these borders (specifically,
that of the model summarized in Table 2, column 3, simulated 10 000 times). It shows that among
Sub-Saharan countries, a higher concentration of soil power is related to a larger probability of
democratic rule in the post-independence era. This difference is significant at the p < 0.07 level.

distribution of soil power at the national level — largely a product of which areas and groups

fell within colonial borders — is large, as shown in Figure 6. This suggests that the distribution

of resources across ethnic groups within states around the time the borders were decided was

important for the political development of the independent countries which would emerge half a

century later.

Conclusion

We provide a new measure of ethnic groups’ resources. Calculating the cumulative agricultural

potential — soil power — of ethnic homelands, we provide new data on the resources ethnic groups

control. We use this data to test a stylized fact common in the ethnic politics literature: that
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material resources influence the bargaining power ethnic groups have in forming coalitions and

winning power. We find that soil power predicts whether an ethnic groups has national power and

if it avoids discrimination. We thus demonstrate that between-group differences in resources shape

political competition between them, and in separate tests show that considering soil power makes

for better models than those estimated using ethnic population shares alone. We next provide

suggestive evidence that the distribution of soil power has implications for long-term political

development. Specifically, we find that greater fractionalization of soil power is negatively associated

with democracy in sub-Saharan Africa, beyond that explained by ethno-linguistic fractionalization.

Ethnic groups’ resources matter in politics, and may be as important as the sizes of their

populations. With the new data on ethnic group resources we provide, future research can consider

one such resource systematically, and propose and test new theories of ethnic politics.
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