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Abstract

An influential literature pioneered by Nunn (2008) establishes the adverse

impact of slavery on long-run economic performance in Africa. This paper

extends Nunn’s empirical analysis by investigating slavery’s impact on lit-

eracy and health. We show that a greater share of historical slave exports

lowers adult literacy rates in the long-run, and this negative effect of slav-

ery on literacy is mediated through its impact on health, as measured by life

expectancy at birth, and urbanization. We control for potential correlates

of literacy, including malaria ecology and the presence of European settlers

in 1900. Overall, our results establish a direct effect of slavery on human

capital accumulation after controlling for the role of income, institutions, and

geography.

JEL Codes : N0, I1, I2.
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1 Introduction

The question as to why Africa has persistently lagged behind in development has

puzzled many scholars, spawning a vast body of literature that probes the African

exception in underdevelopment through a variety of prisms, including the role of

such factors as geography, colonialism, and institutions. While the first generation

of studies on Africa’s development focused on explanations that ranged from bad

policies and inadequate infrastructure to conflict and ethnic diversity (Easterly and

Levine, 1997; Collier and Gunning, 1999), subsequent literature has focused on

deeper drivers of development. While some have blamed Africa’s poverty on adverse

geography, highlighting the role of climate, disease, and ecology as a significant

drag on growth (Gallup et al., 1999). Others have probed the institutional roots

of Africa’s underdevelopment. A key argument is that adverse initial conditions,

including delayed state formation and absolutist institutions, left Africa poorly

prepared to deal with such shocks as slavery and colonialism (Acemoglu and

Robinson, 2010).

Recent literature has focused on the impact of one key extractive institution,

slavery, that has profoundly influenced Africa’s development. Nathan Nunn’s

seminal contribution, Nunn (2008), showed that the slave trade between 1400

and 1900 had a lingering impact on Africa’s development. His empirical findings

demonstrated that African countries that exported a larger fraction of slaves during
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this period had lower levels of real GDP per capita in 20001. Nunn’s empirical

insights have inspired a rich literature on the long-run consequences of slavery.

Subsequent studies have linked slavery with ethnic stratification (Whatley and

Gillezeau, 2011), income inequality (Soares et al., 2012), mistrust (Nunn and

Wantchekon, 2011), poverty and defective provision of public goods (Acemoglu

et al., 2012).2

In this paper we seek to contribute to this debate by empirically extending

Nunn’s work through an exploration of slavery’s impact on education. While

the literature on slavery and development has branched into several rich fields, a

direct empirical connection between slavery and human capital has not yet been

systematically established. The most direct empirical observation on the subject

draws on a non-African context, Colombia, where municipalities with greater

slavery in colonial times had lower secondary enrolment rates in the long-run

(Acemoglu et al., 2012)3. Other studies have implicitly recognized the possible

impact of slavery on education. Slavery is sometimes described as a shock to the

1This confirmed some of the earlier insights on the subject. Manning (1981) carried out the
modelling of the massive depopulation undergone by the African continent over the five centuries
during which the slave trade was preponderant, thus reducing production capacities (Manning,
1981). Klein (2001) argued that the threat of enslavement through raiding and conflict, and later
the enslavement of same community members and eventually family, led to the emergence of new
alliances and the collapse of existing ones, exacerbating ethnic fractionalization and resulting in a
high political instability.

2This is not an exhaustive list. The literature has also inspired work on related dimensions.
Bertocchi and Dimico (2012) present evidence on the persistence of a racial gap in education in
the United States. Other, such as Bhattacharyya (2009), have downplayed the adverse effect of
slave trade relative to other competing explanations, such as the incidence of malaria (as probed
by Kiszewski et al. (2004); Gallup et al. (1999)), and colonial rule (as developed in Acemoglu et al.
(2001)).

3The precise quantitative impact was 16%.
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distribution of endowments in a country, which can, in turn, systematically exclude

some segments of society from access to human capital accumulation (Soares et al.,

2012).

The literature’s insistence on ethnic fractionalization as a possible mechanism for

the impact of slavery on long-run development makes a slavery-education connection

particularly plausible. There is abundant evidence that ethnic fractionalization

negatively affects public service provision, including access to health and education

(Alesina et al., 1999; Miguel and Gugerty, 2005). Another reason may have to

do with the “culture of mistrust” engendered by slavery, which could conceivably

impact educational provision through collective action-based explanations. By

lowering trust among neighbours, family and community, slave trade is likely to

have shaped the quality of local governance institutions (Nunn and Wantchekon,

2011). Local governance arrangements, in turn, could shape both the quantity and

quality of educational provision.

Beyond ethnic fractionalization and trust, there are other factors that can po-

tentially link slavery with contemporary education outcomes. For example, slavery

can affect some of the essential preconditions for human development, such as

political and economic instability, urbanization, and health status. These can shape

conditions for both the supply and demand of education. For instance, the perverse

institutional environment associated with slavery can result in inadequate spending
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on education. On the demand side, individuals with shorter life expectancies are

less likely to spend time in school. This is especially true if the returns to schooling

are perceived to be low. These mechanisms are rarely straightforward to uncover,

but they can together shape an adverse context for human capital accumulation.

At the same time, there is growing recognition that institutions, human capital

and development are jointly determined in the long-run (Acemoglu et al., 2014).

There is continuing debate as to whether institutional development precedes

education or whether education is a precursor to strong institutions. In the face of

this, why should the emphasized connection between slavery and literacy matter?

Without an understanding of the historical drivers of literacy, it is difficult to get a

handle on the perennial social science debate on modernization and development.

It is thus pertinent to explore whether slavery has a direct impact on education over

and above its effect on income and institutions. Besides supplementing the slavery

literature, this paper also contributes to the literature on historical determinants

of human capital accumulation. The literature on determinants of educational

attainment has tended to focus on proximate dimensions; for example, resources,

provision of inputs, and school management.

A few glimpses from the literature can serve to illustrate this. Verner (2005)

shows that the main determinants of literacy are life expectancy at birth, average

years of schooling and enrolment in primary school. In a similar vein, La Porta
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et al. (1999) provide evidence that literacy rates are negatively correlated with

ethnic fractionalization and the percentage of Muslims in a country’s population.

Recently, the focus of the literature has turned towards understanding the historical

origins of cross-country differences in schooling. A noteworthy example is Gallego

(2010) that sheds light on the role of historically embedded patterns of political

power in shaping the conditions for schooling4. Related evidence suggests that

historical inequality adversely affected public spending on education (Engerman

and Sokoloff, 1997; Galor et al., 2009). There is also growing evidence on the

connection between religion and human capital. As Gallego and Woodberry

(2010) show protestant missionary activity in the past is strongly correlated with

contemporary measures of schooling in Africa. Evidence from colonial India has

similarly highlighted the enduring effects of missionary education (Bellenoit, 2007).

By emphasizing a historical explanation based on transatlantic slave trade, our

study makes a humble contribution to this expanding literature.

Supplementing the findings in Nunn (2008), we find slavery to have long-run

consequences for human capital accumulation through its effect on literacy and life

expectancy. The results are robust to accounting for the role of income, institutions,

and geography. While Nunn’s finding of slavery’s impact on income is sensitive to

the inclusion of a measure of malaria vulnerability (Kelly, 2019), the effect of slavery

on literacy remains highly robust to controlling for malaria ecology. Importantly,

4Gallego argues that while democracies have a favourable impact on primary education, political
decentralization has a “stronger effect on the efficiency of the educational system” (pp. 229).
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our analysis highlights the possible role of life expectancy as a mechanism through

which slavery impacts literacy. Apart from furnishing supplementary evidence

to Nunn (2008), these results shed light on a long-standing policy concern in

African economies: the persistence of educational underdevelopment. Low levels

of education have been a drain on African development. Africa is one of the most

illiterate regions in the world, exhibiting average literacy rates as low as 45 percent

over the past 30 years when the world average lays around 73 percent for the same

period. The record is similarly abysmal when it comes to other indicators, such as

average years of schooling and enrolment rates.

The remainder of this paper is organized as follows. Section 2 describes the

data used in this paper and sets out the empirical specification. Section 3 presents

results from simple Ordinary Least Squares (OLS) specifications and selected In-

strumental Variable (IV) specifications. Section 4 examines possible mechanisms for

this observed relationship and presents robustness tests. Finally, section 5 concludes.

2 Specification and data description

Our dependent variable is the most commonly available measure of education, the

average literacy rate of adults aged 15 years and above. Literacy is defined as “the

ability to read and write with understanding a simple statement related to one’s

daily life. It involves a continuum of reading and writing skills, and often includes
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also basic arithmetic skills (numeracy)” (UNESCO, 2006).5 We obtained literacy

rates in 2000 for 51 of the 53 African countries from the UNESCO database6, and

have tested the robustness of our findings to alternative measures of educational

outcomes, such as enrolment rates or average years of schooling.

Figure 1 provides a first glimpse of the unconditional correlation between slave

exports and contemporary literacy in Africa. It displays a clear negative association

between the natural logarithm of slave exports normalized by land area and literacy

rates in 2000. Countries with a historically greater share of slave exports witnessed

lower literacy rates in 2000. Going beyond this unconditional correlation, we would

like to establish a more systematic connection between slavery and literacy. For

this purpose we extend the dataset in Nunn (2008) by adding a variety of literacy

determinants. Like Nunn (2008) the slavery variable is defined as the natural

logarithm of the total number of slaves exported between 1400 and 1900 normalized

by land area (available for 52 countries). The measure is based on a combination

of data recording the number of slaves exported from each port or region (shipping

data) with data on the ethnic identity of the slaves shipped (ethnicity data).

Ethnicities are then mapped to countries and aggregated at the country level

5Admittedly, this is a questionable measure of human capital. A key criticism of measures of
literacy rates is that they do not measure “functional” literacy.“A person is functionally literate
who can engage in all those activities in which literacy is required for effective functioning of
his (or her) group and community and also for enabling him (or her) to continue to use reading,
writing and calculation for his (or her) own and the community’s development” UNESCO, General
Conference 1978. Despite these caveats, literacy rates are widely used for their ease of comparison.

6The dataset has been completed with the 2001 value for Angola and Sao Tome and Principe
and with the 2002 value for Seychelles. The only country for which no data was available is Somalia.
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in order to obtain estimates of the number of slaves shipped by each country7.

Since bigger countries are more likely to export slaves, these estimates need to be

normalized by some measure of the country size; in this case, land area8, [lexp area].

Figure 1: Literacy rates and slave exports

AGO

BDI

BEN

BFA

BWA

CAF CIV

CMR

COG

COM

CPV

DJI
DZA

EGY

ETH

GAB GHA

GIN

GMB
GNB

GNQ KEN

LBR

LBY
LSO

MAR

MDG

MLI

MOZ

MRT

MUS

MWI

NAM

NER

NGA
RWA

SDN

SENSLE

STP

SWZ

SYC

TCD
TGO

TUN

TZA

UGA

ZAF

ZAR

ZMB

ZWE

2
0

4
0

6
0

8
0

1
0
0

L
it
e
ra

c
y
 r

a
te

 i
n
 2

0
0
0

−2 0 2 4 6 8
Ln (exports/area)

(coef=−2.49, s.e=0.589, t=−4.22, N=51, R2=0.27)

We first begin our estimations by replicating the specification in Nunn (2008).

Replacing his dependent variable, the natural logarithm of real GDP per capita in

2000, with literacy rates in 2000, [lit00], we estimate the following model:

[Literacy rate in 2000]i = α + β[ln(Exports/Area)]i + θ[CD]i + ζ[X]i + εi (1)

where CD is a vector of colonial dummies and X a vector of control variables. We

retain the primary set of controls included in Nunn (2008) given their relevance

7For more details on the construction of the measure, please see Nunn (2008, 2007)
8Nunn normalizes the number of slaves exported by each country using both land area and

historic population. The normalization by land yields the preferred measure, although our results
are robust to normalization by historic population.
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for explaining cross-country differences in literacy rates9.The colonial dummy

variables indicate the colonizer’s origin prior to independence10. The legal origin

inherited from the colonial power can also have a powerful influence on a colony’s

performance and later outcomes, including literacy. To account for this, we retain

dummy variables for legal origin originally compiled by La Porta et al. (1999).

In the sample of African countries the relevant categories are French civil law or

English common law ([legor fr] or [legor uk])11. Following Gallup et al. (1999) it

is also customary to include geographical correlates of development. Mimicking

Nunn (2008), we included the following geographical controls in this empirical

replication: distance from the equator ([abs latitude]), longitude ([longitude]),

minimum monthly rainfall ([rain min]), lowest average temperature ([low temp])

and average maximum humidity ([humid max]). Other variables include: regional

dummies, an island indicator, and the proximity to the coast [lcoast area] measured

as the natural logarithm of the ratio of coastline to total land area.

Another of Nunn’s control, natural resource endowments, is relevant for our

literacy regressions given prior evidence on the relationship between natural

resource abundance and education in Gylfason (2001). The natural logarithms of

9Please refer to Nunn (2008) for a more detailed description of data sources and justification of
inclusion.

10Their inclusion is justified on the grounds that colonial rule occurred later than slave trade
and is likely to be accountable for some of the country-level differences. They should capture the
main differences attributable to the identity of the colonizer. For example, Grier (1999) shows
that owing to their more decentralized approach, British colonizers have left their colonies better
educated than the French.

11Legal traditions are defined as: English common law, French civil law, German civil law,
Scandinavian law, and socialist law.
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the average for the period 1970 to 2000 of per capita production of gold, oil and

diamonds ([loil], [lgold] and [ldiamonds]). Finally, to account for a crude cultural

explanation for educational development, the percentage of Muslims in a country’s

total population, ([islam]), is retained in the basic specification. The effect of

religion on education has long been a subject of debate starting with Max Weber’s

argument on the Protestant ethic of capitalism. As Becker and Woessmann (2009)

show the prosperity of protestant regions was largely attributable to their superior

education. By encouraging followers to read the sacred texts as opposed to reciting

them, Protestantism had a favourable impact on literacy12. To the extent that a

religion-based explanation might be relevant for African societies, we retain the

Islam variable.

Replicating Nunn’s empirical strategy on models of literacy necessitates the

inclusion of additional controls. Two predetermined characteristics that deserve

a special mention are: the percentage of European settlers in 1900 and a mea-

sure of malaria ecology. Our empirical analysis will also include measures of

GDP, health, urbanization, ethno-linguistic fractionalization, political instability

and conflict. We briefly describe below the justification for including these variables.

The emerging literature on political economy suggests that contemporary

12This debate has started with Weber (2002) who dealt with education only in passing, but
argues that Protestantism was a contributing factor to the “spirit of capitalism”. This thesis
is further investigated by Hans (1958) who also takes in consideration Catholics, Orthodox and
Muslims with a sole focus on education.
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institutions are historically embedded, with early colonization strategies playing

an important role in determining the quality of initial institutions. A key colonial

strategy revolved around the decision of whether or not to settle down (Acemoglu

et al., 2001). Crucial to these investigations was a measure of the percentage of

European settlers in 1900 ([euro1900]). Debating this emphasis on early settlement

patterns as a driver of colonial strategy and subsequent institutional development,

Glaeser et al. (2004) argued that the effect of settlement on institutions may have

been mediated by the superior human capital of European settlers. Specifically,

they note: “it seems at least plausible that what [European settlers] brought with

them is themselves, and therefore their know-how and human capital”. Further

corroborating evidence is furnished by Rajan and Zingales (2006) who demonstrate

that “the percentage of European settlers in 1900 has a very strong correlation with

current educational levels even after accounting for the educational levels in 1900”.

For all these reasons, it is important to control for the proportion of European

settlers in 1900.

Another pertinent dimension is health, which is strongly correlated with

education. The direction of association usually runs both ways13. Health conditions

13A higher education level, by raising awareness towards the disease environment, is observed
to have a positive impact on health status. On the other hand, a high prevalence of diseases and
therefore a poor health status has negative externalities on education levels, as children who are
sick are too weak to go to school and if they do, they lack energy to focus. For example, Miguel
and Kremer (2001) find evidence consistent with this view. By reducing the life expectancy and
shortening the agent’s horizon, diseases may also have a negative impact on years of schooling
(Acemoglu et al., 2003). See also Weil (2008).
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in Africa are strongly affected by the underlying disease environment. For instance,

malaria is one of the most widespread diseases in Africa, caused, in its most lethal

version, by the Plasmodium Falciparum. As Gallup and Sachs (2001) argue, malaria

“has life-long effects on cognitive development and education levels through the

impact of chronic malaria-induced anaemia and time lost or wasted in the classroom

due to illness”. Malaria has been linked with high levels of mortality and fertility

rate, which reduces investments in education per child (Sachs and Malaney, 2002).

Besides its direct impact on human capital, malaria ecology has also been shown to

attenuate the impact of slavery on income that Nunn (2008) has established (Kelly,

2019). To account for this, we supplement our dataset with the index of malaria

ecology derived ([ME]) by Kiszewski et al. (2004), which represents the stability of

malaria (Falciparum) transmission14.

As a measure of income, we use real GDP per capita from the Penn World

Table, averaged for the first five years of independence, or for the first five years for

which data is available ([lgdp5avg]). For institutional quality we use a widely used

measure, ([kkz]), the un-weighted average of six indicators of governance derived

by Kaufmann et al. (2009) and averaged over the period 1996-2000: voice and

accountability, political stability and absence of violence or terrorism, government

14Classic indices of malaria incidence are constructed as the product of the fraction of each
country’s land area subject to malaria and the fraction of malaria falciparum cases in the same
country. However, such measures rely heavily on surveillance and reporting systems and are
thereby likely to be biased. Kiszewski et al. have derived an arguably more exogenous index called
“malaria ecology”, based on the contribution of mosquito vectors to malaria transmission as well
as on climatological conditions.
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effectiveness, regulatory quality, rule of raw, and control of corruption. Each one of

these measures varies from -2.5 to 2.5. We also include an alternative indicator from

the Polity 4 dataset, constraints on the executive ([xconst]). It is a seven-category

scale variable that measures the extent of institutionalized constraints on the

decision making powers of chief executives (Marshall and Jaggers, 2009).

Two other pertinent dimensions for probing the impact of slavery are conflict

and ethnic fractionalization. Our conflict measure is the weighted conflict index

from the Cross-National Time-Series Data Archive and coded as ([conflict1]). We

include the widely used measure of ethnic fractionalization ([ethn frac]) compiled

by Alesina et al. (2003). It measures the probability that two randomly selected

individuals belong to two different groups15. Finally, a number of indicators from

the World Development Indicators were deployed in this empirical analysis. These

include: the share of urban population ([urban indep]), life expectancy at birth

([leb indep]), and the share of agricultural value added [sagrav 1990]. The first

two are averaged over the first five years of independence, whereas agricultural

15There are two types of indices used to account for heterogeneity. Following the above de-
scription, a fractionalization index ranges from 0 to 1 and reaches its maximum at the value of
1, when each person belongs to a different group. An alternative measure is a polarization index.
One commonly used has been constructed by Montalvo and Reynal-Querol (2005). It measures
the normalized distance of a particular distribution of ethnic [ethpol], linguistic or religious groups
from a bimodal distribution, and reaches its maximum when the population is composed of two
same-sized groups. Montalvo and Reynal-Querol and Alesina et al. have divergent opinions on the
suitability of their index to describe a particular phenomenon. We have tested both types for our
studies and overall, the fractionalization indices yield better results. Another interesting composite
index, ([avelf ]), has been constructed by La Porta et al. (1999). It is the average of five indices
accounting for both ethnicity and language. Our results are not dramatically altered when using
this index.
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value-added is averaged over the period, 1965-1990. Further description of key

variables and their sources is contained in Appendix Table A3.

3 Empirical results

3.1 OLS estimates

This section presents the OLS results for the basic specification set out in (1), and

for the extended specification including the relevant correlates of literacy. The

results are documented in Table 1. For each regression reported in Table 1, we

control for the colonial fixed effects. In column (1) we regress the literacy rate in

2000 ([lit00]) on our preferred measure of slave exports ([lexp area]). As expected,

there is a strong negative correlation between literacy and slavery, and slave exports

alone explain 43 percent of the variation in literacy rates (also see Figure 1). In

column (2), we add the cluster of geographic variables included in Nunn (2008),

which includes: [abs latitude], [longitude], [rain min], [low temp], [humid max]

and [lcoast area]. Although the addition of these variables reduces the size and the

significance of the coefficient on slave exports, it continues to remain statistically

significant at the 5 percent level. At least two of the geographical variables have

a significant negative association with the literacy rates. It is difficult to ascribe

any definite interpretation to these effects until we have added other important

correlates of literacy.
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The third column drops islands and north African countries (Algeria, the Cape

Verde Islands, Comoros, Egypt, Libya, Mauritius, Morocco, Tunisia, Sao Tome and

Principe, and Seychelles), which reduces the sample size to 41 countries. North

Africa indeed followed a path of development that is quite distinct from that of

Sub-Saharan Africa, and thus needs to be accounted for16. The overall effect of

slavery on literacy remains significant despite this exclusion. Column (4) provides

an additional test for this by adding an island indicator ([island dum]) and a

North Africa indicator ([region n]). The coefficient on none of these variables is

significant and the results remain largely unchanged.

Following Nunn (2008), we add a new cluster of control variables in column (5)

that includes the percentage of Muslim in the country’s total population ([islam]),

a dummy variable accounting for the country’s legal origin ([legor fr])17, and the

production variables [loil], [lgold] and [ldiamonds]. The results are instructive.

Countries with a higher proportion of Muslims tend to do worse on literacy.

Although consistent with a cultural explanation for illiteracy, the relatively adverse

performance of Muslim majority regions could well be a regional west-African effect

or an outcome of poor access to formal schooling in these regions due to the greater

16For more details, please see Nunn (2008).
17In our sample the legal origin is either French or British, and consequently we have to decide

for one or the other variable. The results are the same in terms of significance and magnitude if
we use [legor uk] instead of [legor fr], only the sign changes.
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power of tribal intermediaries18. Similarly, a French legal origin might act as a

disadvantage for education, probably due to its association with other factors, such

as the quality of institutions19.

Amongst variables measuring natural resource abundance, oil production has a

statistically significant effect on literacy. Contrary to conventional findings on the

subject, our regression shows a positive association between oil riches and literacy.

This may be attributable to their greater financial capacity to spend on education

and other social services, although it is delicate to ascertain such a statement. It

should also be noted that after controlling for the aforementioned cluster of factors,

the coefficient on [lcoast area] becomes positively and statistically significant. This

could reflect the greater propensity of coastal countries to trade, which might in

turn increase the returns to schooling. Importantly, however, the coefficient on

[lexp area] remains negative and statistically significant. Overall, the model seems

to explain 85 percent of the variation in literacy.

These results suggest that an empirical replication of Nunn (2008) for models of

literacy results in a strong negative association between slavery and literacy. But to

what extent is this association driven by per capita income that is correlated with

18As mentioned in the previous section, there may be deeper contextual factors at work here.
Formal literacy has historically been under-emphasized in Muslim societies with alternative modes
of education like Madrasah that focus on memorizing as opposed to reading the sacred texts.

19The robustness of the coefficients on [islam] and [legor fr] is consistent with the findings of
La Porta et al. (1999) and strongly invites to further investigation.
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Table 1: Slave Exports and Literacy: Preliminary Results

Dependent variable: literacy rate in 2000, [lit00]

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

Ln(slave exports/land area) -2.214*** -1.615** -1.674* -1.645** -1.379** -1.469***
[-4.24] [-2.66] [-2.03] [-2.05] [-2.17] [-3.44]

Absolute latitude -0.788** -0.779 -0.927** -0.286 -0.282
[-2.11] [-1.62] [-2.57] [-1.19] [-1.05]

Longitude 0.234* 0.360** 0.263* 0.264** 0.167*
[1.96] [2.23] [1.98] [2.73] [1.91]

Minimum avg rainfall 0.033 0.135 0.034 -0.209** -0.093
[0.23] [0.56] [0.24] [-2.23] [-0.92]

Maximum avg humidity 0.294 0.235 0.357 0.086 -0.059
[1.35] [0.87] [1.36] [0.51] [-0.39]

Minimum avg temperature -1.276** -0.861 -1.286** -0.597 -0.703
[-2.25] [-1.26] [-2.20] [-1.16] [-1.56]

Ln(coastline/area) 1.709 1.724 1.655 1.870** 2.033**
[1.63] [1.42] [1.33] [2.29] [2.67]

Island indicator -2.292 12.950
[-0.22] [1.53]

North Africa indicator 7.430 8.950
[0.59] [0.99]

Percent Islamic -0.241*** -0.239***
[-3.21] [-3.78]

French legal origin -30.379*** -22.476***
[-4.99] [-3.53]

Ln(gold prod/pop) -0.009 -0.122
[-0.02] [-0.36]

Ln(oil prod/pop) 1.606*** 1.412***
[3.15] [3.39]

Ln(diamonds prod/pop) -0.470 -0.726
[-0.69] [-1.27]

Ln(gdp after indep) 5.589*
[1.92]

Colonizer fixed effects Yes Yes Yes Yes Yes Yes
Observations 51 51 41 51 51 51
R-squared 0.43 0.59 0.61 0.59 0.85 0.85

Robust t-statistics in brackets, *** p<0.01, ** p<0.05, * p<0.1
In the last column, we control for the natural logarithm of per capita GDP
averaged over the five first years of independence. We have also controlled
for a more recent measure of per capita GDP, averaged over 1988-1992. The
coefficient on [lexp area] remains negative and significant at the 10 percent
level.

literacy but excluded from our model? Countries that were richer at independence

may be endowed with better public goods provision and institutions. We test this

possibility in column (6) by controlling for the natural logarithm of real GDP

per capita for the first five years of independence ([lgdp5avg]). Reassuringly, the

relationship between slave exports and literacy does not appear to be an artefact
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of excluding per capita income from the model. The coefficient on slave exports

remains negative and statistically significant even after controlling for per capita

income, which has a moderately significant effect on literacy.

Our measure for the natural logarithm of per capita GDP is averaged over the

first five years of independence. We have also controlled for a more recent measure

of per capita GDP, averaged over 1988-1992. The coefficient on [lexp area] remains

negative and significant at the 10 percent level. Given the small sample size, we will

henceforth proceed with a more parsimonious specification and drop all variables

that are systematically unrelated to literacy. We also add to this parsimonious spec-

ification two possible literacy covariates: percentage of European settlers [euro1900]

and malaria ecology [ME]. This brings the sample size down to 49 countries. Our

modified specification is as follows:

[lit00]i = α + β[lexp area] + γ[euro1900]i + δ[ME]

+ ζ1[longitude]i + ζ2[rain min]i + ζ3[lcoast area]i

+ ζ4[islam]i + ζ5[legor fr]i + ζ6[loil]i

+ θ[CD]i + εi

(2)

The results are reported in Table 2. To make sure that our results hold

for the reduced sample, we begin with an estimation of (2) that excludes both

[ME] and [euro1900]. As the results in column (1) show, the relationship be-

tween [lexp area] and [lit00] is unaltered by the change in sample size and the
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model explains 81 percent of the total variation in literacy rates. In column

(2), we begin by including the first additional covariate, [ME]. Our findings

confirm that countries with an ecology more prone to malaria are associated

with lower literacy rates (the coefficient is negative and statistically significant

at 10 percent level). Next, column (3) controls for the second covariate on its

own, [euro1900]. Again, the results are strongly supportive of its inclusion in the

model. The coefficient on [euro1900] bears a positive sign and is significant at

the 10 percent level. Importantly, the negative impact of slave exports and the

coefficients on other control variables remain statistically significant. Column (4)

provides a tougher test for the effect of slavery by including both [euro1900] and

[ME]. Reassuringly, the relationship between slave exports and literacy rates

continues to be negative and statistically significant. The simultaneous inclusion of

[euro1900] and [ME] raises the statistical significance of their respective coefficients.

3.2 Instrumental Variables (IV) results

Although the results in Table 2 indicate a strong negative statistical correlation

between slave exports and literacy levels in 2000, the underlying relationship is

not necessarily causal. As Nunn (2008) argues, four concerns could lead these

estimates to be biased: omitted variables, reverse causality, measurement error and

construction error. This sub-section briefly touches on these issues and replicates

the instrumental variable approach deployed in Nunn (2008). For a more detailed
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Table 2: Slave Exports and Literacy: Extended Specification

Dependent variable: literacy rate in 2000, [lit00]

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

Ln(slave exports/land area) -2.033*** -1.602*** -1.910*** -1.363***
[-6.28] [-3.93] [-5.80] [-3.19]

Malaria Ecology -0.399* -0.464**
[-1.88] [-2.22]

European settlers 1900 0.110* 0.152**
[1.84] [2.45]

Longitude 0.267*** 0.215** 0.268*** 0.207**
[3.14] [2.52] [3.11] [2.37]

Minimum avg rainfall -0.210*** -0.177** -0.195*** -0.150**
[-3.04] [-2.69] [-2.87] [-2.28]

Ln(coastline/land area) 2.027*** 1.809*** 1.888** 1.581**
[2.97] [2.76] [2.63] [2.33]

Percent Islamic -0.229*** -0.235*** -0.223*** -0.228***
[-4.40] [-4.82] [-4.22] [-4.64]

French legal origin -25.639*** -23.966*** -24.634*** -22.301***
[-5.43] [-4.74] [-4.96] [-3.94]

Ln(oil prod/pop) 1.575*** 1.428*** 1.569*** 1.396***
[3.92] [4.12] [3.99] [4.25]

Colonizer fixed effects Yes Yes Yes Yes
Observations 49 49 49 49
R-squared 0.81 0.82 0.81 0.83

Robust t-statistics in brackets, *** p<0.01, ** p<0.05, * p<0.1
The sample size has been reduced to 49 countries due to the inclusion of two addi-
tional variables. The three countries dropped are: Equatorial Guinea, Somalia and
Seychelles.

discussion on the IV strategy the reader is referred to Nunn (2008).

A classic problem that may cause the OLS estimators to be biased is omitted

variables. In the present context, domestic slavery could be one such omitted

dimension. As evidence from the US suggests, domestic slavery was detrimental

for educational development20. But historians disagree on its widespread existence

20It is a fact that legislation in America prohibited the education of slaves and cast slave literacy
as a potential threat to the slave holding colony (see for example the “Negro Act” passed in South
Carolina in 1740). The example of the US shows one type of attitude towards enslaved populations,
and there are reasons to think that it was similar in some ways in African societies.
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in African societies prior to European contact, and lack of historical archives on

domestic slavery precludes us from exploring this systematically. We are still

willing to assume that the relationship between slave trade and domestic slavery

is positive. Consequently, we assume that it creates a negative bias for the OLS

estimates. However, considering the magnitude of the slave trade, we would like

to think that the bias generated by domestic slavery is negligible or, at least, not

comparable with the magnitude of the relationship studied.

One could also plausibly argue that groups with a lower level of education may

have been more likely to select into slave trade to start with. It is difficult to address

this question in retrospect, but it seems reasonable to assume that every type of

society, literate or not, had an incentive to select into slave trade. For lack of empiri-

cal evidence against this assumption, we will consider this as a minor source of bias21.

Measurement problem is likely to be a more important source of bias. As Nunn

(2008) recognizes, a legitimate question might arise around the accuracy of reported

numbers of slaves shipped from the main ports and, more importantly, the reported

characteristics of each slave shipped22. It is straightforward to prove that under the

21Nunn (2008) tackles this problem by using population density as a proxy for economic pros-
perity, and shows that it is actually the most prosperous societies that selected into slave trade.
Therefore one should observe an upward bias of the OLS estimates towards zero. It is however
uncertain that this argument holds in the case of education.

22However, because of perceived differences in skills and behaviour based on ethnicity criteria,
both sellers and buyers of slaves had a strong incentive for correctly identifying the slaves. Besides,
the names given by the Europeans to classify the slaves had no importance as long as ethnicities
were respected.
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classical error-in-variables assumptions, such a measurement error would bias the

OLS estimator towards zero, thus weakening the strength of the real relationship.

Another crucial issue associated with the numbers of slaves exported is that this

measure may be inaccurately constructed and underestimate the actual number of

slaves traded. This builds mainly on the fact that slaves captured from the interior

(that is, from landlocked countries) were more likely to have a high mortality

rate and/or to enter domestic slavery, and therefore would not be recorded at the

shipping point. In this case we are facing a measurement problem slightly more

complex than the classical error-in-variables, because the error is now suspected

to be negatively correlated with the distance to the coast. Nunn (2008) derives

the bias from this “under-sampling of slaves from the interior” and shows that it

will tend to bias the OLS estimate towards zero, thereby reinforcing the classical

measurement bias mentioned above.

In light of the above, both measurement and construction errors may actually

hide the existing relationship. In recognition of these constraints, we replicate

Nunn’s empirical strategy, which consists of instrumenting slave exports with

distances to the main overseas ports. The four instruments correspond to the four

slave routes: trans-Saharan, Red Sea, Indian Ocean and trans-Atlantic. For each

route, the sailing or overland distance (or both when appropriate) from each African

country to the closest main port of destination for the chosen route is calculated23.

23For more details, please see Nunn (2008).
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Consistent with prior literature, we treat [euro1900] and [ME] as exogenous.

Kiszewski et al. (2004) treat [ME] as a valid instrument for malaria prevalence.

Malaria ecology indicator is a function of climatic factors that determine the

biological properties of the vector mosquitos and their habitat.

Table 3 presents the IV estimates obtained with the two-stages least squares

(2SLS) method. Following Nunn (2008), we progressively add control variables and

examine whether our relationship still holds. The first column reports estimates

without control variables; in the second column, identity of colonizers is included.

The third column uses specification (2) without [ME] or [euro1900]. Finally,

column (4) reports the IV estimates of for the full specification. The first stage

estimates are reported in the bottom panel and show that there is a significant

negative relationship between slave exports and distance to the main ports of

demand. This suggests that the further a country was from the slaves markets, the

less it exported slaves. The exception to this observation is the Red Sea instrument,

which is never significant. Therefore, we have run another series of instrumented

regressions, dropping Red Sea as an instrument. As shown, this does not alter our

results.

The second stage estimates are reported in the top panel. The point estimates

for [lexp area] remain negative and significant, and are much larger than the OLS

estimates which is consistent with the previous discussion. In particular, it is
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Table 3: Slave Trade and Literacy: IV Estimates

Four instruments Three instruments
(1) (2) (3) (4) (5) (6) (7) (8)

Second Stage. Dependent variable is [lit00] Second Stage. Dependent variable is [lit00]

Ln(exports/area) -5.824*** -3.927*** -2.642*** -2.120** -5.930*** -4.071*** -2.634*** -2.113**
[-3.92] [-3.59] [-4.83] [-2.35] [-3.94] [-3.66] [-4.81] [-2.35]

Colonizer fixed effects No Yes Yes Yes No Yes Yes Yes
Additional controls No No Yes Yes No No Yes Yes
ME & Euro1900 No No No Yes No No No Yes
F-stat 14.76 3.70 9.88 9.77 14.90 3.69 9.89 9.78
Observations 49 49 49 49 49 49 49 49

First Stage. Dependent variable is [lexp area] First Stage. Dependent variable is [lexp area]

Atlantic distance -1.315*** -1.701*** -2.126*** -1.631** -1.295*** -1.690*** -2.084*** -1.623**
[-3.65] [-3.84] [-3.49] [-2.41] [-3.85] [-3.90] [-3.80] [-2.53]

Indian distance -1.051*** -1.414** -2.633*** -1.890** -1.078*** -1.467*** -2.550*** -1.873***
[-2.76] [-2.61] [-3.55] [-2.45] [-3.16] [-3.24] [-4.69] [-2.95]

Saharan distance -2.297*** -2.932*** -3.852* -2.781 -2.375*** -3.049*** -3.539*** -2.712**
[-2.78] [-2.72] [-1.86] [-1.40] [-3.50] [-3.55] [-3.93] [-2.53]

Red Sea distance -0.121 -0.156 0.294 0.068
[-0.17] [-0.18] [0.17] [0.04]

European settlers -0.081** -0.081**
[-2.26] [-2.32]

Malaria Ecology 0.127 0.126
[1.47] [1.50]

Colonizer fixed effects No Yes Yes Yes No Yes Yes Yes
Additional controls No No Yes Yes No No Yes Yes
ME & Euro1900 No No No Yes No No No Yes
F-stat 4.25 2.13 2.29 2.83 5.78 2.43 2.51 3.09

Sargan test (p-value) 0.18 0.01 0.91 0.86 0.40 0.31 0.84 0.80

t-statistics in brackets ; *** p<0.01, ** p<0.05, * p<0.1
Columns (1) to (4) reports the IV estimates using the four instruments made available by Nunn (2008). Since
the distance to the main ports in the Red Sea routes are never significant, we have reported in column (5) to (8)
the IV estimates using only three of the four instruments.

consistent with the assumption that the bias resulting from measurement error

is probably greater than the other biases mentioned. Model diagnostics reported

at the bottom of the table do not cast a major doubt on the validity of the

instruments. Overall, these results suggest that the relationship between slavery

and literacy is most likely causal in nature.
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4 Exploring possible mechanisms and robustness

4.1 Mechanisms

In this section we present suggestive evidence on possible mechanisms behind

the long-run effects of slavery on literacy. We are clearly limited in doing so

given the small sample size (N is 51 observations). Still, it does not preclude us

from speculating on possible channels and presenting some preliminary evidence.

This is the principal task of this section. We test for the role of several possible

mechanisms, including ethnic fractionalization, urbanization and disease.

Figures 2a - 2d display unconditional scatter plots of slave exports with the

index of ethnic fractionalization, urbanization rate, share of agriculture in GDP

and life expectancy at birth. These plots show that the logarithm of slave exports

is positively correlated with ethnic fractionalization, but is negatively associated

with urbanization rates, agricultural value added and life expectancy at birth.

Additionally, Figure 2e suggests that ethnically fractionalized societies are also

likely to have lower average life expectancy at birth. The strong correlation between

slave exports and these variables suggests that they might be plausible candidates

for transmitting the effect of slave trade on literacy.

We explore this more systematically by adding these variables as separate

controls to our preferred specification. The results are presented in Table 4. Panel
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(c) Agriculture value added

AGO

BDI BEN

BFA

BWA

CAF

CIVCMR

COG
COM

CPV

DJI
DZA

EGY

ETH
GAB

GHA

GIN

GMB GNB
GNQ

KEN

LBR

LBY
LSO
MAR

MDG

MLI

MOZ
MRT

MUS

MWI

NAM

NER NGA

RWA SDN

SEN

SLE

SOM

STP

SWZ

TCD

TGO

TUN

TZAUGA

ZAF

ZAR

ZMB

ZWE

3
0

4
0

5
0

6
0

7
0

A
v
e
ra

g
e
 l
if
e
 e

x
p
e
c
ta

n
c
y
 a

t 
in

d
e
p
e
n
d
e
n
c
e

−2 0 2 4 6 8
Ln (exports/area)

(coef=−1.15, s.e=0.19, t=−6.02, N=51, R2=0.42)

(d) Life expect. and slave exports
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(e) Life expect. and ethnic fract.

Figure 2: Correlating slave exports with possible mediating factors

A explores the lead on ethnicity, urbanization, and share of agriculture ; Panels

B and C investigate the mediating impact of life expectancy. The role of ethnic

fractionalization as a plausible transmission mechanism has been previously recog-

nized by Nunn (2008). As historical evidence indicates, slave trade in Africa sowed

the seeds for ethnic tension and endemic political instability. Slave production

generated many negative externalities. It disrupted the social fabric of society and

harmed its internal cohesion. Patterson (1982) adds further credence to this by

referring to the production of slaves as the production of “social death”. Slave

production traditionally involved raiding and kidnapping in other villages, and

involved even enslaving members of their own community. Faced with such threats,

many sought security in large groups, but even these were prone to intense internal

conflicts.
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As a consequence, the level of trust declined and ties between villages weakened.

As Klein (2001) notes: “Threats could bring large groups together, but conflict

could also pit village against village or ward against ward”24. As illustrated in Table

4 and Figure 2a, our data seem to confirm the positive relationship between slave

exports and ethnic fractionalization. Ethnic division can, in turn, be a hindrance

to the provision of public goods, including health and education. There is, indeed,

abundant evidence on the adverse consequences of ethnic fractionalization on public

goods provision. In a pioneering study, Easterly and Levine (1997) establish the

significant impact of ethnic diversity on school attainment, and argued that the

result is particularly relevant for Africa25. The effect of ethnic fractionalization on

public provision of health is arguably stronger than its effect on education. The

correlation between ethnic fractionalization and life expectancy is -0.44, almost

double than that of its correlation with literacy (-0.27). Prior literature has already

established the negative impact of ethnic fractionalization on health outcomes.

Ethnic fractionalization is shown to be positively correlated with infant mortality

(La Porta et al., 1999; Alesina et al., 2003).

We examine these relationships more systematically in Table 4. We begin in

24More recently, Whatley and Gillezeau (2011) set the grounds for a theoretical model of slave
production. They show how under an effective demand for slaves, a nation can prefer entering
slave raiding rather than conquering the neighbour villages. This decision results in an ethnically
diverse nation, smaller that in the case of simple war and conquest. In a way, it corroborates the
statement made by Klein.

25This is further investigated at a more disaggregated level by Miguel and Gugerty (2005).

28



column (1) by replicating our canonical specification on the reduced sample of

46 countries. Evidently, the effects we highlight in the previous section remain

intact: the coefficient on slave exports remains negative and statistically significant.

Column (2) adds the index of ethnic fractionalization as a separate additional

control, which is individually insignificant and is unable to knock out the effect of

slavery.

Column (3) tests for the possible role of urbanization. Earlier studies have

shown that depopulation was an important negative externality of slave trade

(Manning, 1981). This could result in lower urbanization rates in the long-run26,

which signals lower development levels (UNESCO, 2006). As expected, the inclusion

of urbanization in column (3) eliminates the effect of slave exports. While the

coefficient on slave exports is itself negative it is rendered statistically insignificant

with the inclusion of urbanization, which in turn has a positive and statistically

significant impact on literacy.

In column (4), we replace urbanization with the share of agriculture value-added

in GDP27. Like urbanization, agriculture value-added wipes away the impact of

slave exports and is itself a strong negative predictor of cross-country differences

26Urbanization rate is the share of total population living in urban areas (Source: World Devel-
opment Indicators, World Bank (2009)). We have averaged this measure over the first five years
of independence, or over the first five years of available data depending upon availability.

27The value used here is the agriculture value added per worker in 2000 $US averaged from 1960
to 1990 (Source: World Development Indicators, World Bank (2009))
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in literacy. In column (5) we simultaneously account for the effect of urbanization

and agriculture share. Given that population density is potentially related to the

marginal productivity of land and the returns to human capital, there is a strong

correlation between urbanization and agriculture share. We thus include a principal

components measure of both dimensions and find that this measure similarly

knocks out the impact of slave exports. Taken together, the results in columns (1-5)

provide evidence that slavery might have negatively impacted literacy through its

effect on urbanization and structural change.

Next, in Panel B, we examine the role of disease as another plausible mechanism.

Even though our regressions have included an index of malaria ecology, it is useful

to control for a broader and more direct measure of health, especially given that

health is also an important correlate of literacy (Miguel and Kremer, 2001; Weil,

2008). As before, we begin by replicating our baseline specification in column (6),

and re-establish the strong negative impact of slave exports on literacy. We then

include life expectancy at birth, averaged over the 1960-1999 period, in column

(7). As expected, the inclusion of average life expectancy in column (7) completely

wipes away the slavery effect, rendering the coefficient on slave exports statistically

insignificant. The coefficient on life expectancy is, in turn, positive and significant

at 1 percent level. We probe this mechanism further in Panel C by replacing our

main dependent variable (i.e. adult literacy in 2000) with average life expectancy

at birth. As the results in columns (8-9) show, the slavery measure is a strong
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negative predictor of life expectancy, and the result holds even with the inclusion

of ethnic fractionalization in the model. Together, the evidence presented in the

final four columns of Table 4 provides strong evidence in favour of health as an

important mediating channel. The impact of slavery on life expectancy continues

to hold in IV models as well (see Appendix Table A1). In fact, a regression of life

expectancy at birth on slave exports results in a coefficient of slave exports that is

highly negative and statistically significant.

As suggested in Klein (2001), and further corroborated in Nunn (2008), one of

the long run impacts of slave trade is on political instability. We investigated this by

including variables capturing such important dimensions as conflict, instability and

weak institutions. Individually, none of the empirical proxies for these dimensions

was able to knock out the effect of slavery. The associated results are presented

in Table 628. Taken together, the above evidence suggests the important role of

life expectancy as a mediating influence. We find also some evidence in favour of

urbanization and ethnic fractionalization as secondary transmission channels.

28In fact, as presented in Table 6, it seems that the incidence of conflicts has a negative and
significant impact on literacy. The robustness of such results still needs to be confirmed, but we
thought that they were worth mentioning.
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Table 4: Exploring possible mechanisms

Dependent variable: [lit00] Dependent variable: [lebav]

Panel A: Urbanization, Agriculture and Fractionalization Panel B: Life Expectancy Panel C
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Ln(slave exports/land area) -1.363*** -1.255** -0.528 -0.660 -0.294 -1.363*** -0.441 -0.847*** -0.603**
[-3.21] [-2.05] [-0.70] [0.58] [0.69] [-3.19] [0.51] [0.22] [0.23]

Malaria Ecology -0.464** -0.438* -0.559** -0.427 -0.511** -0.464** -0.310 -1.152 -0.056
[-2.04] [-1.85] [-2.54] [0.25] [0.23] [-2.22] [0.20] [0.11] [0.11]

European settlers 1900 0.242 0.252 -0.067 -0.107 -0.208 0.152** 0.078 0.071* 0.234
[0.56] [0.60] [-0.16] [0.35] [0.38] [2.45] [0.53] [0.04] [0.17]

Longitude 0.205** 0.211** 0.190** 0.217** 0.199** 0.207** 0.306*** -0.104** -0.085*
[2.40] [2.45] [2.11] [0.09] [0.09] [2.37] [0.10] [-0.05] [0.04]

Minimum avg rainfall -0.154** -0.164** -0.108 -0.042 -0.038 -0.150** -0.115 -0.024 -0.048
[-2.32] [-2.32] [-1.35] [0.10] [0.10] [-2.28] [0.07] [0.03] [0.04]

Ln(coastline/area) 1.570** 1.618** 1.025 1.042 0.822 1.581** 0.978* 0.504 0.635*
[2.30] [2.25] [1.46] [0.82] [0.75] [2.33] [0.57] [0.32] [0.32]

Percent Islamic -0.230*** -0.237*** -0.261*** -.0222*** -0.244*** -0.228*** -0.172*** -0.057*** -0.069***
[-4.79] [-4.26] [-4.86] [0.05] [0.05] [-4.64] [0.04] [0.02] [0.02]

French legal origin -21.910*** -22.597*** -22.618*** -19.432*** -21.186*** -22.301*** -28.623*** 6.727** 5.005
[-3.87] [-3.88] [-3.61] [6.51] [6.50] [-3.94] [5.14] [3.23] [3.16]

Ln(oil prod/pop) 1.331*** 1.318*** 0.989** 0.960** 0.823** 1.396*** 1.060*** 0.306 0.248
[3.51] [3.42] [2.58] [0.42] [0.39] [4.25] [0.31] [0.20] [0.18]

Ethnic fractionalization -3.114 -9.290 -7.041 -9.90 -7.266*
[-0.37] [-1.02] [8.89] [8.95] [3.69]

Urbanization 0.299**
[2.09]

Agricultural value added -0.343**
[0.15]

Score1 -4.714**
[1.76]

Life expectancy 1.091***
[0.33]

Colonizer fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 46 46 46 46 46 49 49 49 49
R-squared 0.82 0.82 0.83 0.84 0.84 0.83 0.87 0.73 0.75
Wald test (p-value) 0.13 0.09

Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1
Panels A and B focus on a specific association between potential variables of interest where the dependent variable is literacy rates
in 2000. Panel C examines the explanatory power of the model for life expectancy at birth. Since some of the data do not cover
the entire sample, we allow for the sample size to vary and consequently drop countries. To account for the potential effect of a
sample reduction, the first column of each panel reports the point estimates of specification (2) estimated on the corresponding
sample size. As shown, the significance of our relationship is not affected by this sample reduction. In the adjacent columns,
we have added one or several variables of interest. When variables are added in a cluster, a Wald test for joint significance is
performed. The null hypothesis states that the variables are not jointly-significant. The p-value for this test is reported in the
bottom line the table. Score 1 is the first principal component of urbanization and the share of agriculture value-added.
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4.2 Robustness tests

We next conduct some robustness checks. Given the small sample size, the

results should be interpreted with a degree of caution. Table 5 modifies our core

explanatory variables and presents the point estimates on the slavery measure (our

variable of interest). The first row reports the point estimates obtained from our

preferred specification (column (4) in Table 2). In the second row, we deploy a

measure of slave exports normalized by average population between 1400 and 1900.

Normalizing the slave measure by land area or historic population does not alter

our main result. The third row controls for a more recent measure of income, the

average GDP between 1988 and 1992. These point estimates can be compared to

those obtained with our preferred measure of GDP, the average GDP for the first

five years of independence (see column (6) of Table 1). In row (4), we control for the

average expenditure on education since 1965. Again, the strength and significance of

slavery effect remains intact. In row (5), we drop Niger (code: NER), which appears

to be an outlier in Figure 129. The coefficient on [lexp area] increases in magnitude

and remains statistically significant. When the non-exporting countries are

dropped in the last row, the slave exports measure loses statistical significance. The

sample size is too small to give any meaningful interpretation to this result, however.

29We have not investigated on that matter, but it seems that other structural factors are at stake
in Niger. Interestingly enough, it performs very badly for each of the dimensions that we have
identified as detrimental for literacy: it is highly affected by malaria and life expectancy drops
under 50 years, the dominant religion is Islam, the schooling system has been inherited from the
French and urbanization rate is low. Controlling for all these factors, the effect of slavery is less
than for other countries.
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Table 5: Robustness to changes in explanatory variables

Dependent variable: literacy rate in 2000 Coeff. t-stat N R2

Slave exports normalized by land area -1.363*** (0.43) 49 0.83

Slave exports normalized by historic population -1.212** (0.44) 49 0.82

Controlling for average 1988-1992 GDP -1.100* (0.57) 49 0.83

Controlling for expenditure on education -1.501*** (0.45) 46 0.83

Omitting NER (main outlier) -1.503*** (0.42) 48 0.83

Omitting zero slave exports countries -0.464 (0.94) 39 0.82

Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1

Next, in Table 6, we explore other competing channels of transmission. To this

end, we investigate the role of institutions and conflict. To proxy for the role of

institutional quality, we use two standard measures: the aggregate governance index

compiled by Kaufmann et al. (2009) and a measure of constraints on the executive

from the PolityIV database (Marshall and Jaggers (2009)). We also include a

conflict index as defined in Banks and Wilson (2015). None of the institutional

measures enter with a statistically significant effect (columns 2, 3 and 5). However,

the coefficient on conflict index is negative and statistically significant at 5 percent

level in column (4). While the inclusion of conflict index slightly weakens the

impact of slave exports on literacy, the slavery effect remains statistically significant

at 10 percent level. Simultaneously including measures of institutions and conflict

maintains this result (columns 6-8).

Then in Table 7, we investigate the connection between human capital and

religion using alternative measures of religious presence. Specifically, we use the

34



Table 6: Alternative mechanisms: The role of institutions and conflict

Dependent variable is [lit00]

(1) (2) (3) (4) (5) (6) (7) (8)

Ln(slave exports/land area) -1.132** -1.230** -1.142** -1.060* -1.218* -1.163* -1.079* -1.157*
[-2.11] [-2.07] [-2.10] [-2.03] [-2.04] [-1.98] [-2.04] [-1.96]

Malaria Ecology -0.479** -0.510** -0.483** -0.406* -0.504** -0.439** -0.415* -0.436*
[-2.06] [-2.16] [-2.05] [-1.95] [-2.08] [-2.06] [-1.97] [-1.98]

European settlers 1900 0.214 0.264 0.209 0.906** 0.275 0.972*** 0.901** 0.976***
[0.56] [0.78] [0.53] [2.43] [0.77] [3.02] [2.33] [2.95]

Longitude 0.249** 0.223* 0.248** 0.261** 0.223* 0.235* 0.261** 0.234*
[2.48] [1.72] [2.41] [2.62] [1.71] [1.81] [2.55] [1.79]

Minimum avg rainfall -0.137* -0.146* -0.138* -0.103 -0.144* -0.112 -0.106 -0.111
[-2.02] [-1.88] [-1.88] [-1.42] [-1.79] [-1.33] [-1.34] [-1.27]

Ln(coastline/land area) 1.360* 1.472 1.372 1.553** 1.457 1.675* 1.578* 1.668*
[1.79] [1.66] [1.68] [2.10] [1.57] [1.92] [2.01] [1.82]

Percent Islamic -0.213*** -0.227*** -0.213*** -0.216*** -0.228*** -0.232*** -0.216*** -0.232***
[-3.98] [-3.68] [-3.91] [-4.23] [-3.69] [-3.88] [-4.16] [-3.88]

French legal origin -22.404*** -19.207** -22.336*** -22.902*** -19.153** -19.513*** -22.771*** -19.485***
[-3.56] [-2.41] [-3.46] [-5.12] [-2.36] [-3.08] [-4.90] [-3.03]

Ln(oil prod/pop) 1.436*** 1.252** 1.424*** 1.469*** 1.262** 1.274** 1.447*** 1.279**
[4.05] [2.24] [3.45] [4.22] [2.17] [2.28] [3.47] [2.19]

KKZ Index -3.600 -3.794 -3.827 -3.922
[-0.58] [-0.61] [-0.62] [-0.63]

Institutional constraints -0.033 0.057 -0.064 0.028
[-0.09] [0.16] [-0.17] [0.07]

Conflict Index -0.002** -0.002** -0.002** -0.002**
[-2.31] [-2.57] [-2.33] [-2.52]

Colonizer fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Observations 45 45 45 45 45 45 45 45
R-squared 0.82 0.82 0.82 0.83 0.82 0.84 0.83 0.84
Wald test (p-value) 0.83 0.01 0.08 0.03

Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1
When variables are added in a cluster, a Wald test for joint-significance is performed.
The null hypothesis states that the variables are not jointly significant. The p-value
for this test is reported in the bottom line.

percentage of the population that “belonged to the three most widely spread

religions in the world in 1980”, namely Muslim, Roman Catholic and Protestant,

as defined in La Porta et al. (1999). A higher share of Muslims in the population

still has a negative and statistically significant effect on literacy rates (column 2).

When entered individually, both Roman Catholic and Protestant prevalence are

associated with a positive and statistically significant effect on literacy (column

3-4). However, when included together, the three measures become insignificant30

30Such results could be investigated further, especially using the data from Gallego and Wood-
berry (2010) on missionary presence, another proxy for religious presence. Unfortunately, only 27
African countries only are covered by this dataset, a sample size too small to yield meaningful
results
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(column 5).

Table 7: Religion and human capital

Dependent variable is [lit00]

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

Ln(slave exports/land area) -1.363*** -1.367*** -1.055** -1.161* -1.250***
[-3.19] [-3.14] [-2.17] [-1.98] [-2.99]

Malaria Ecology -0.464** -0.473** -0.439* -0.373 -0.462*
[-2.22] [-2.25] [-1.80] [-1.54] [-2.01]

European settlers 1900 0.152** 0.150** 0.113* 0.199** 0.129*
[2.45] [2.40] [1.77] [2.12] [1.99]

Longitude 0.207** 0.206** 0.276*** 0.246** 0.204**
[2.37] [2.36] [3.52] [2.32] [2.52]

Minimum avg rainfall -0.150** -0.138** -0.106 -0.057 -0.122*
[-2.28] [-2.13] [-1.06] [-0.44] [-1.71]

Ln(coastline/land area) 1.581** 1.600** 1.020 1.504* 1.550**
[2.33] [2.32] [1.44] [1.78] [2.19]

Percent Islamic -0.228***
[-4.64]

French legal origin -22.301*** -22.738*** -25.035*** -18.363* -21.355***
[-3.94] [-3.74] [-3.31] [-1.73] [-2.87]

Ln(oil prod/pop) 1.396*** 1.411*** 1.295*** 1.303*** 1.288***
[4.25] [4.20] [3.32] [3.08] [3.22]

Muslim80 -0.233*** -0.165
[-4.57] [-1.45]

Catho80 0.316*** 0.116
[3.81] [0.98]

Protmg80 0.441** 0.080
[2.08] [0.31]

Colonizer fixed effects Yes Yes Yes Yes Yes
Observations 49 49 49 49 49
R-squared 0.83 0.83 0.79 0.76 0.83
Wald test (p-value) 0.00

Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1
When variables are added in a cluster, a Wald test for joint-significance
is performed. The null hypothesis states that the variables are not jointly
significant. The p-value for this test is reported in the bottom line.

Finally, changing the dependent variable to alternative measures of educational

outcomes does not change our findings either (see Table 8). In each row we report

the point estimates for [lexp area], starting by using different measures of literacy.

In row (1), we use a 10 years averaged literacy rate, in order to account for the
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potential errors in the measure of literacy rates. As expected, the estimates are

largely unaffected. In row (2), we use the natural logarithm of literacy rates

in 2000. The third row replaces literacy levels in 2000 with average years of

schooling in 200031. Row (4) uses a narrower measure of education: the share

of population with secondary education attainment. Reassuringly, the adverse

effect of having selected into slave trades holds for a number of educational outcomes.

Table 8: Robustness to changes in dependent variables

Changes in dependent variables Coeff. t-stat N R2

Average literacy (1990-2000) -1.290*** (0.41) 49 0.84

Ln (literacy in 2000) -0.019* (0.01) 49 0.78

Average years of schooling in 2000 -0.130*** (0.04) 49 0.81

Secondary schooling attained (% pop in 2000) -2.370** (1.11) 36 0.70

Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1

5 Conclusion

A growing body of literature has highlighted the adverse consequences of slavery

for long-term development in Africa. An important reason why slavery hindered

African development can be located in its negative effects on the public provision

of social services. In this paper we have furnished relevant empirical evidence on

this by investigating the impact of slave trade on literacy and life expectancy, two

important dimensions of human capital accumulation. To our knowledge, this is the

31Average years of schooling and enrolment rates are from Barro and Lee (2010). The data on
average years of schooling have been completed for some countries by Wood and Mayer (2009).
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first paper that extends Nunn’s findings to probe the effect of slavery on literacy

and health. By considering the deep determinants of literacy, our analysis also

makes a contribution to the literature that studies the long-term determinants of

literacy.

Our results indicate a robust negative association between historical slave

exports and contemporary literacy rates in Africa. This finding survives the

inclusion of income per capita, and after accounting for the possible endogeneity of

slave exports. The negative impact of slavery is robust to controlling for a variety

of literacy correlates, including the proportion of European settlers in 1900 and an

indicator for malaria ecology. While accounting for malaria vulnerability has been

shown to shrink the slavery’s impact on income established by Nunn (Kelly, 2019),

our results on human capital remain highly robust to the inclusion of malaria ecology.

Notwithstanding the small sample size, the paper offers a preliminary explo-

ration of the possible mechanisms underlying this relationship between slavery and

literacy. We highlight the role of two main inter-related explanations: health and

urbanization. The clearest evidence is presented by the inclusion of life expectancy

at birth, which is positively correlated with literacy and appears to act as the

strongest channel transmitting the effect of slavery on literacy. We also find strong

mediating role of urbanization and some weak evidence for conflict.
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Taken together, evidence in this paper lends credence to the argument that by

depopulating Africa, increasing ethnic fractionalization and conflict, and enhancing

the burden of disease, slavery has hampered human capital accumulation by

depressing literacy levels and reducing life expectancy over the long-run. Our

results suggest that slave trade impacted a wider range of development outcomes

than per capita income alone. Both health and literacy, in turn, are important

correlates of economic performance and democratic development (Barro (1999),

Besley and Kudamatsu (2006)).
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Supplementary Appendix

Appendix Table A1: Slave Trade and Life Expectancy, IV Estimates

Four instruments
(1) (2) (3) (4)

Second Stage. Dependent variable is [leb indep]

Ln (slave exports/land area) -1.830*** -1.408*** -1.371*** -1.464***
[-4.73] [-4.64] [-5.56] [-3.22]

Malaria Ecology 0.051
[0.34]

European settlers 1900, AJR 0.019
[0.33]

Colonizer fixed effects No Yes Yes Yes
Additional controls No No Yes Yes
ME & Euro1900 No No No Yes
F-stat 21.48 5.96 5.14 4.54
Observations 50 50 50 50

First Stage. Dependent variable is [lexp area]

Atlantic distance -1.318*** -1.695*** -2.057*** -1.520**
[-3.71] [-3.90] [-3.54] [-2.36]

Indian distance -1.054*** -1.413** -2.594*** -1.829**
[-2.80] [-2.64] [-3.57] [-2.41]

Saharan distance -2.299*** -2.929*** -3.802* -2.701
[-2.81] [-2.75] [-1.86] [-1.38]

Red Sea distance -0.137 -0.136 0.352 0.167
[-0.19] [-0.17] [0.20] [0.10]

European settlers -0.078**
[-2.222]

Malaria Ecology 0.131
[1.545]

Colonizer fixed effects No Yes Yes Yes
Additional controls No No Yes Yes
ME & Euro1900 No No No Yes
F-stat 4.34 2.19 2.34 2.86

Sargan test (p-value) 0.39 0.80 0.92 0.94

t-statistics in brackets ; *** p<0.01, ** p<0.05, * p<0.1
Columns (1) to (4) reports the IV estimates using the four instruments
made available by Nunn (2008).
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Appendix Table A2: Summary Statistics

General Statistics By exports size

Variable Mean Std. Dev. Min Max Obs.
Mean Mean

T-stat
(low) (high)

Ln(exports/area) 3.26 3.89 -2.30 8.82 52 -0.11 6.63 -12.7

Ln(pop in 1400/area) 7.02 1.33 4.61 9.94 52 6.59 7.45 -2.44

Ln(pop at independence/area) 9.54 1.35 6.73 12.9 51 9.72 9.37 0.91

Literacy rate in 2000 (%) 61.2 18.9 16 91.8 51 69.3 53.3 3.30

Years of schooling in 2000 3.58 1.55 0.8 6.5 51 4.41 2.79 4.34

Malaria Ecology 10.3 8.26 0 31.5 51 5.90 14.5 -4.36

European settlers in 1900 (%) 3.71 14.5 0 100 50 6.84 0.82 1.50

Muslim population (%) 35.3 39.1 0 100 52 35.3 35.3 0.00

Ln(GDP at independence) 7.49 0.81 6.36 10.5 52 7.80 7.18 2.99

Ln(oil/pop) -6.71 4.03 -9.21 3.24 52 -7.10 -6.32 -0.69

Life expectancy at birth 44.9 6.80 33.8 62.7 51 48.6 41.43 4.39

Ethnic fractionalization 0.63 0.25 0 0.93 51 0.48 0.77 -4.94

Urbanization (%) 20.0 13.7 2.2 71 52 25.5 14.6 3.09

Agricultural value added (%) 30.9 15.3 2.74 61.83 49 27.1 32.6 -1.31

Slave exports and population density are expressed in people per thousand square kilometres.

The first panel of Table ?? describes selected variables from the dataset. In the second panel,

we have divided our sample in two sub-samples according to the number of slaves exported.

For illustrative purpose, the last column reports the t-statistic associated to the means of the

sub-sample. Assuming a normal distribution of the variables, this t-statistic should be compared

to the tabulated value of 1.96.
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Appendix Table A3: Data description and sources

Variable Description and source Obs.

Literacy

[lit00]

Adult literacy rate in 2000 is the proportion of adults aged 15 and above who can,

with understanding, read and write a short, simple statement on their everyday life.

Source: World Bank (2006)

51

Slave exports

[lexp area, lexp pop]

Natural logarithm of total slaves exported out of each of the African countries nor-

malized by land area or by historic population in 1400. Source: Nunn (2008)

52

Geographical controls

[abs latitude, longitude

rain min, humid max]

Absolute latitude and longitude are measured in degrees, rainfall in millimetres,

humidity in percentage and temperature in degrees celsius, measured over a 30

years period. Source: Parker (1997)

52

Coastline

[lcoast area]

Natural logarithm of each country’s total coastline normalized by land area. It re-

flects a country’s natural openness. For landlocked countries, the value for coastline

has been replaced with 10n where n is the largest integer value possible subject to

10n being less than the smallest non-zero observation. Source: Nunn (2008)

52

Minimum distances

[mindist ∗]

Shortest sailing/overland distances to the location of demand for each slave route

in thousand kilometres. Source: Nunn (2008)

52

Malaria Ecology

[ME]

Index representing the stability of malaria transmission (malaria ecology). It is built

upon climatological and vector (ie anopheles) conditions. Source: Kiszewski et al.

(2004)

51

Percentage Islamic

[islam]

Percentage of a country’s population that is Islamic. Source: Parker (1997) 52
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Table 9: Data description and sources (continued)

Variable Description and source Obs.

Fractionalization

[ethn frac]

Probability that two randomly drawn individuals from a population belong to the

same ethnic, linguistic or religious group (value bounded by 0 and 1). Source:

Alesina et al. (2003)

51

European settlers

[euro1900]

Percentage of European settlers in each country in 1900 built. Source: Acemoglu

et al. (2001)

50

Life expectancy

[leb indep]

Life expectancy at birth averaged for the first 5 years of independence. Source:

World Bank (2000)

52

Schooling

[avys00]

Average years of schooling in 2000. It’s the Barro and Lee dataset, expanded by

Adrian Wood for some missing countries. Source: Barro and Lee (2010); Wood and

Mayer (2009)

51

Secondary School At-

tained

[ls2000]

Percentage of adult population (over 15) that has attained a secondary education

level. Source: Barro and Lee (2010)

30

Resources extraction

[lgold, loil, ldiamonds]

Natural logarithm of crude petroleum (thousand tonnes), gold (thousands of kilo-

grams) and diamonds (carats) average production per thousand inhabitants from

1970 to 2000. Source: Nunn (2008)

52
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Table 9: Data description and sources (continued)

Variable Description and source Obs.

GDP per capita

[lgdp∗]

Different measures of level (natural logarithm) of GDP per capita expressed in 2005

constant prices: avg5gdp (lavg5gdp), average for the first five years of independence

or earliest available; gdp2000pwt (lgdp2000pwt), value in 2000. Source: Heston

et al. (2009); CIA (2010)

52

Legal origin

[legor fr]

Identifies the legal origin of each country. La Porta et al. identify five possible

origins: English Common Law, French, German or Scandinavian Commercial Codes

and Socialist/Communist Laws. Source: La Porta et al. (1999)

52

Colonizer indicator

[colony∗]

Dummy variables indicating the colonial power from which the country has gained

its independence (0: non colonized, 1: Britain, 2: France, 3: Portugal, 4: Belgium,

5: Spain, 6: UN protectorate, 7: Italy). Source: Nunn (2008)

52

KKZ Index

[kkz]

Unweighted average of the six worldwide governance indicators derived in the frame-

work of the project “Governance matters” by the World Bank. It measures the

extent to which agents have confidence in and abide by the rules of society, in par-

ticular the quality of contract enforcement, the police, and the courts, as well as the

likelihood of crime and violence. Source: Kaufmann et al. (2009)

52

Constraints on Execu-

tive

[xconst]

This variable refers to the extent of institutionalized constraints on the decision

making powers of chief executives, whether individuals or collectivities. Source:

Marshall and Jaggers (2009)

48
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Table 9: Data description and sources (continued)

Variable Description and source Obs.

Conflict Index

[conflict1]

The weighted conflict index is calculated in the following manner: Multiply the value

of the number of Assassinations by 24, General Strikes by 43, Guerrilla Warfare by

46, Government Crises by 48, Purges by 86, Riots by 102, Revolutions by 148, Anti-

Government Demonstrations by 200. Sum the 8 weighted values and divide by 9.

The result is the value (with decimal) stored as the Weighted Conflict Index. Source:

Banks and Wilson (2015)

50

Religion

[muslim80, catho80,

protmg80]

Share of population in 1980 following one of the following religions: Catholicism,

Islam, Protestantism, Others. For countries of recent formation, the data is available

for 1990-95. Source: La Porta et al. (1999)

50
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