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Abstract
This paper analyses the forces shaping the evolution of the African
slave trade over the early modern period. The discussion extends to
all regions of the world (Africa, Europe, the Americas and Asia) and
covers technological, institutional and cultural factors. We also place
the African slave trade in the perspective of Africa’s long-term economic development and expand on the ultimate role of biogeographic
endowments.
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Introduction

To what degree is the current economic backwardness of Sub-Saharan Africa
historically determined? To understand the region’s present state we need
to look into its past, but how far away do we need to go?
The importance of history and the large degree of path-dependence in
developing countries’growth experiences has been a major theme of research
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over the last decade and a half. Perhaps it is best exempli…ed by the boom in
the empirical literature on institutions and growth.1 Applied to the African
case, this literature would suggest that we look at events taking place not
much more than a century ago - the literature tends to emphasize colonialism
as the main determinant of institutional quality and the partition of Africa
among European nations had hardly started before the late 19th century.
But a hundred and odd years may be too short a period to account for today’s massive di¤erences. Crucially, Africa’s integration within the emerging
world economy had been rapidly increasing over the three or four centuries
preceding its colonial conquest. Between the 16th and 18th centuries, during
a time that economic historians usually refer to as the early modern period,
the major continent-wide socioeconomic phenomenon a¤ecting Africa was
surely the development of the Trans-Atlantic Slave Trade.
The case for the slave trade as a fundamental explanation of Africa’s
long-term economic underachievement has been made recently by Nathan
Nunn in a couple of admirable papers (Nunn 2008, Nunn and Wantchekon
2011). By putting together an estimate of the total exports of slaves from
every African country to the di¤erent Eurasian buyers, Nunn (2008) shows
a strong negative relationship between slave exports and current levels of
income per capita. Nunn (2008) hypothesizes that the multiplication of
small-scale wars and raids that characterized the African slave trade led
to higher levels of ethnic fractionalization and lower levels of interpersonal
trust; and the second interpretation has been supported by the survey-based
evidence in Nunn and Wantchekon (2011). That ethnic fractionalization and
lack of interpersonal trust are detrimental to economic development tends
to be well-accepted within the relevant literature (see Easterly and Levine
1997, Knack and Keefer 1997, and subsequent works on these subjects).
Next to this perspective, …nally, we may place a few additional contributions in which the roots of underdevelopment are pushed far deeper into
1

See, in particular, Knack and Keefer (1995), Hall and Jones (1999), Acemoglu et al.
(2001, 2002) or Easterly and Levine (2003). For dissenting views see Glaeser et al. (2004)
and Angeles (2011).
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the distant past. Comin et al. (2010) show that current levels of GDP per
capita are strongly related to levels of technology adoption in 1500AD, 0AD
and even 1000BC. Bockstette et al. (2002) …nd that countries with a longer
story of state-level political institutions over the last two millennia are richer
today. Olsson and Hibbs (2005) and Putterman (2008), …nally, show that
societies with earlier transitions to agriculture have higher levels of income
per capita today.
This last idea leads us pretty much as far as we can possibly go, the adoption of agriculture was …rst observed in the Fertile Crescent about 12,000
years ago, and suggests that Africa’s economic development has been handicapped since the beginning by biological, climatic and geographic factors.
The best exponent of this line of argument is possibly Jared Diamond, whose
1997 monograph "Guns, Germs and Steel" masterly presents the thesis that
Africa’s initial endowment of domesticable plants and animals and its geographic characteristics - what we may call the continent’s biogeography severely limited the possibility of developing an advanced agrarian civilization.2
While highly convincing, Diamond’s argument needs to be somehow
stretched beyond its limits to account for Africa’s present outcome - and
the fact that the continent has failed to catch up with the world in all areas
of economic production and not just agriculture. Industry is much less dependent on biogeographic endowments; machines and methods of production
can be imported, plants and animals often cannot. Moreover, Malthusian
forces should have ensured that Africa’s retard in agricultural technology
did not translate into large di¤erence in incomes per capita. As is wellknown, the "Great Divergence" was largely the outcome of the last couple
2
As is so often the case, Diamond’s thesis was anticipated by other authors in a less
detailed form. William H. McNeill, for instance, when referring to the transition towards
agricultural production noted that "Many communities in di¤erent parts of the earth
moved in this direction, with results that varied in accordance with what was available
in wild state to start from" (McNeill 1976, p. 36). McNeill (1976) would also add as
additional biogeographic factors handicapping the economic development of Africa the
higher density of germs (attacking humans) and weeds (attacking edible plants) that
characterize the tropical rain forest.
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of centuries and the rise of industrial societies - a time when Diamond’s
arguments appear to apply with less force.
A …rst piece of evidence against a straight relationship running from
Africa’s biogeography to its current lack of development can be found in
Nunn (2008), who shows that variables such as distance from the equator,
rainfall, humidity and temperature have no e¤ect on current African incomes
once slave exports are controlled for (see Nunn 2008, table 3; an exception
is access to the coast, which remains important). The result suggests that
Africa’s initial disadvantage in biogeographic characteristics is no longer
relevant when analyzing present-day outcomes. The continent’s current woes
would be essentially the outcome of events taking place over the last few
centuries.
We bring further support to this interpretation by presenting some empirical evidence relating to two points in time, the year 2000 and the year
1500. We are interested in how biogeographic endowments and the intensity of the slave trade measure against each other as explanatory factors of
economic development at these two dates. Biogeographic endowments are
proxied by the number of years since the country in question experienced
its transition to agriculture, a summary measure that would pool together
aspects such as the existence of domesticable plants and animals, climate,
geographic isolation and so on. This exercise complements and expands the
analyses of Olsson and Hibbs (2005) and Putterman (2008), who do not
consider slave exports, and of Nunn (2008), who limits his sample to Africa
and does not use the number of years since the agricultural transition as
an overarching measure of biogeographic endowments. Results are given in
table 1.3
The …rst three columns of table 1 use the log of GDP per capita in the
year 2000, a standard measure of economic development, as the dependent
3
Data on the agricultural transition is from Putterman (2008), on slave exports from
Nunn (2008), on GDP per capita from the World Bank and the Penn World Tables, and
on population density in 1500 AD from Chanda and Putterman (2007).
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Table 1
Biogeography and economic development, years 1500 and 2000.
Dependent variable: Log of
GDP per capita, year 2000
Years since
agricultural transition

Log of slave exports to
country area

0.143
(0.040)**

0.026
(0.037)

-0.029
(0.040)

-0.220
(0.021)**

-0.102
(0.035)**

Dependent variable: Population
density, year 1500
0.357
(0.047)**

-1.242
(0.344)**

Sub-Saharan Africa
dummy

0.400
(0.053)**

0.420
(0.061)**

0.080
(0.028)**

0.036
(0.058)

0.459
(0.564)

Observations
R2

162
162
162
130
130
130
0.07
0.33
0.37
0.27
0.3
0.3
Note: Robust standard errors in parenthesis. The symbols * and ** denote statistical significance at the
5% and 1% level.

variable. We retrieve in column 1 the result that initial biogeographic endowments are related to current levels of economic development: the number
of years since the agricultural transition has a positive and statistically signi…cant e¤ect on GDP per capita. The e¤ect is not very large (an extra
thousand years of experience with agriculture is associated with incomes
15% higher) and the explanatory power of the variable is quite low (R2
coe¢ cient of 0:07); but the relationship is in the data.
Things change when we add the measure of slave exports normalized by
country area. The second column shows that the time since the agricultural
transition has no longer a meaningful or statistically signi…cant e¤ect, while
slave exports have a strong negative relationship with current levels of development. Because Nunn (2008) computes slave exports only for African
countries, this variable may be picking up other non-measured aspects of
this continent. We control for this eventuality by introducing a dummy
variable for Sub-Saharan Africa in column 3. The e¤ect of slave exports
falls by half but remains large and statistically signi…cant, while years since
5

the agricultural transition is now negative and not signi…cant. We also note
that the explanatory power of these last two regressions is much larger than
that of the …rst one (R2 coe¢ cient of 0:33 and 0:37).
Thus, slave trading and not the aspects accounting for a late agricultural
transition appear to be playing a major role in Africa’s current underdevelopment. Diamond’s thesis is not to be dismissed, however, since this conclusion would not hold if we look at development outcomes …ve centuries ago.
The last three columns of table 1 use population density in the year 1500
AD as the dependent variable. The use of population density as a measure
of economic development is not just dictated by the di¢ culty to estimate
levels of GDP per capita at this early period. It is actually perfectly in line
with Malthusian forces that, as we have argued, would transform technological advances into larger populations - thus higher densities - while leaving
GDP per capita largely unchanged.4
The fourth column of table 1 shows that the number of years since the
agricultural transition is positively related to population densities in 1500
AD. The relationship is much stronger than the one found in column 1: an
extra thousand years since the transition is associated with a 43% increase
in density and the variable explains 27% of the variation in the data. Most
important, however, is what we …nd in columns 5 and 6 when we control for
slave exports and introduce the African dummy.5 In both cases the e¤ect
of the agricultural transition remains statistically signi…cant and even increases in magnitude. Future slave exporting countries, on the other hand,
do not appear to be any di¤erent from those that did not experience that
phenomenon in the coming centuries. Even more remarkable, countries from
Sub-Saharan Africa are somewhat above the level of economic development
that we would have expected in 1500 AD based on the date of their agricultural transition (though the e¤ect is not statistically signi…cant).
4

See Clark (2007, chapter 2) for a textbook exposition of the Malthusian model.
Slave exports took place mainly after 1500 AD, so this variable should be interpreted
as capturing those factors that made some countries more vulnerable to the slave trade
than others.
5
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To summarize, table 1 paints a consistent picture where biogeographic
advantages - as synthesized in an early agricultural transition - conditioned
economic development since the dawn of human history until about …ve
centuries ago. Current economic outcomes, however, appear to be the result
of more recent events such as the expansion of slave trading and bear little
or no relationship to biogeography.
The question that this paper addresses is why did Africa, out of all
places in the world, su¤er from the historically unprecedented development
of the early modern slave trade. As the regressions above suggest, this is a
question that should …gure high on the agendas of development economists
and economic historians. But that is not all. We also wish to argue that
the two great historical events mentioned above - Africa’s late and limited
transition to agricultural production and its much later connection with
the world economy as an exporter of slaves - are in fact related. Africa
became the source of the overwhelming majority of the world’s slaves as a
consequence of its initial underdevelopment. Ultimately, then, we believe
that the proper time scale for understanding Africa’s present is measured
in millennia - but that this extraordinary persistence is not the outcome of
unchanging mechanisms. We wish to argue that Africa’s long-standing lag
in economic development is not caused by a …xed set of factors holding the
region back throughout history but that an initial backwardness engendered
the factors that would later perpetuate it.
The rest of the paper is organized as follows.
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The African slave trade: facts and explanations

Although slavery is as ancient as the …rst large civilizations and has existed
in some form or another in most if not all human societies until the late
19th century, several characteristics set the African slave trade of the early
modern period apart from all previous experiences. First, its magnitude.
It is estimated that about 12.5 million Africans were embarked as slaves
towards the Americas during the three and a half centuries of existence of
7
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the Trans-Atlantic Slave Trade. Figure 1 illustrates the rise of this trade
over time, which at its peak reached levels of 80,000-100,000 slaves exported
per year. A recent calculation estimates that for the West and West Central
coasts of Africa the probability of being sent as a slave to the Americas at
some point during one’s lifetime was an astonishing 9.3 percent during the
period 1701-1850 (Whatley and Gillezeau 2011). This meant that slavery
was a much more prevalent feature of Africans’lives than anywhere else in
the world during any historical period.
This order of magnitude required a system for ensuring the capture and
supply of slaves which was another feature setting the African slave trade
apart. Up to this point in history, slaves were a traditional by-product of
wars - a convenient source of revenues but not the main motive for starting
an armed con‡ict in the …rst place. Alternative methods of obtaining slaves
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were not unknown but of relatively little importance.6 This changed in
Africa. Wars were increasingly fought with the sole objective of obtaining
slaves, and they became more common (Lovejoy 1983, chapter 4). And new
methods of obtaining slaves became increasingly widespread: kidnapping and
raiding, enslavement by judicial process, enslavement as a consequence of
debts, and so on. Slavery became a central feature of many African societies.
Finally, and of most relevance for us, the slave trade of the early modern
period is also unique in that Africa became essentially the only source of
the world’s slaves. If becoming a large-scale slave exporter has long-lasting
consequences on economic development then Africa is su¤ering from this
handicap to an extent unknown elsewhere in the world. It is also noteworthy
that in all previous historical periods not only slaves came from a multitude
of sources but also their buyers were geographically spread. This changed
during the early modern period as Europeans became by far the largest slave
buyers in the world. Although slaves were exported towards the Muslim
lands since the Middle Ages, this trade remained relatively constant and
about an order of magnitude smaller than the trade towards the European
colonies in the Americas.7 The other major civilizations of Eurasia, India
and China, do not seem to have participated in the African slave trade at
all.
Perhaps somewhat surprisingly, very few explanations have been advanced for the causes of the African slave trade in the economics literature.
The economic analysis of slavery has developed into a rich and voluminous
literature, but most of the attention has been focused on slavery in the
Americas - with the question of the pro…tability of slave plantations in the
Southern United States taking a prominent place.8
6
An example would be the trade in Slavic people from Russia and Eastern Europe to
Muslim lands, where the Varangian overlords obtained the slaves mainly through tribute
(Findlay and O’Rourke 2007, p.76).
7
Lovejoy (1983, p. 24) estimates that between 5,000 and 10,000 persons were exported
each year towards Muslim lands since the 10th century. Nunn (2008) estimates that this
trade doubled in magnitude during the 19th century, but this may have been a consequence
of the abolition of slave trading by European nations during the …rst half of that century.
8
Seminal works in this area are Conrad and Meyer (1958) and Fogel and Engerman
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The best-know theoretical contribution on the causes leading to the rise
or fall of slavery within a country is probably Domar (1970).9 Domar’s thesis is simply that slavery develops in land-abundant regions as a mechanism
allowing the creation of rents for the land-owning elite. As population grows
and the marginal productivity of labor decreases, slavery becomes unnecessary as the elite will be able to secure cheap labor inputs through the
market. The idea has some problems …tting the empirical evidence: as Domar (1970) himself admitted, the great depopulation that followed the Black
Death should have led to slavery in Europe - it didn’t. The one instance
of comprehensive empirical testing to which the theory has been subjected
ended up rejecting it (Patterson 1977). The most fundamental reason for
seeking beyond Domar’s model, however, is that it ultimately does not relate
to the African slave trade at all.
The phenomenon that Domar (1970) was trying to explain was the rise
and fall of serfdom in Russia - with some extensions to the rest of Europe.
A …rst observation is that most experts on slavery would make a clear distinction between slavery and serfdom - even if some similarities are no doubt
present. As Finley (1980, p.299) put it, "Societies have never been reluctant
to reduce substantial sections of their own people to debt bondage, serfdom,
and the rest, but I know of no society that has tolerated the enslavement,
at home, of its own people". Serfs lack some important rights, in particular
the right of free movement to seek a better remuneration for their work, but
they are otherwise considered a part of society and enjoy numerous rights
such as having a family, owning property, and not being sold individually.
Slaves had none of these rights and they were considered as outside the
social realm.
Setting the distinction between serfdom and slavery aside, an even more
substantial observation is that Domar’s thesis is only applicable to domestic
slavery, not to the slave trade. It is, if we are allowed the expression, a
(1974).
9
Domar (1970) cited Nieboer (1900) as the source of his ideas. For a more recent
theoretical treatment along the same lines see Lagerlof (2009).
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"closed economy" theory of slavery whereas the African slave trade clearly
requires an "open economy" explanation.
A good point of departure for such an explanation was put forward by
Patrick Manning in his 1990 monograph "Slavery and African Life". Manning (1990) argues that Africans’ low productivity in agriculture, a consequence of Africa’s less advanced agricultural technology (hoe-based instead
of the plow-based agriculture of Eurasia), o¤ered important arbitrage possibilities. In short, Europeans could o¤er to buy a slave for more than the
value of its production, and the deal would be pro…table for both parts since
African slaves would be put to work using European technology. "As long
as African agricultural technology, constricted by the limits of the hoe, was
trapped at a level of productivity below that of Europeans, European buyers were able to pay consistently more than the value of an African person’s
produce at home" (Manning 1990, p.34).10
Although apparently intuitive, the argument does not survive a careful
analysis. The main problem with Manning’s thesis is that if the productivity
of agricultural labour was higher in Europe than in Africa it would have
been pro…table to buy African slaves and put them to work in the European
countryside, something that was completely absent over the early modern
period. The same would apply to many other regions in Eurasia which were
also using the more advanced plow-based agriculture. Sociocultural factors
aside, this did not happen because labour productivity in African agriculture
was most likely not lower than labour productivity in Eurasia.
There is indeed no contradiction between the (well-established) fact that
African agriculture was less technologically advanced than its Eurasian counterpart and the claim that labour productivity was similar in both regions.
Labour productivity, the marginal change in total production due to an increase in labour, depends not only on technology but on the availability of all
factors of production such as land, capital and labour itself. A long-standing
10
Manning’s thesis has gained considerable acceptance among economic historians; see,
for instance, Austin (2008, p. 1006).
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theme among economic historians of Africa is precisely its relative labour
scarcity - in other words, the abundance of land with respect to labour. This
land abundance was clearly re‡ected in a land-intensive choice of techniques
such as slash-and-burn agriculture and very long periods of fallow. The large
availability of land could then compensate for a less advanced agricultural
technology.
The situation is best understood from the perspective of the Malthusian model. As is well known, Malthusian forces transform technological
advances into larger populations - leaving production per capita unchanged
because of decreasing returns in the presence of a …xed factor of production, in this case land. We would thus advance that the labour scarcity that
economic historians have always emphasized in Africa was an endogenous
response to the less advanced agricultural technology of the continent (and,
we may add, to the constraints that climate and the availability of plants
and animals imposed).
Empirical evidence on labour productivity in agriculture for pre-colonial
Africa is essentially inexistent11 , but good indirect evidence can be found
in the literature on human heights as a measure of economic well-being. If
labour productivity in agriculture is interpreted as the real wage in terms of
agricultural goods, higher labour productivity in agriculture would translate
into a better-nourished, and thus taller, population. Good information on
the height of di¤erent African ethnic groups is given in Eltis (1990, table 1).
The data refers to African-born slaves, which is the best we can do given the
absence of any statistical data in pre-colonial Africa. The simple average
height of the 21 groups listed is 163.89 cm. This is very much in line with
average heights from all over Eurasia for the pre-industrial period. Clark
(2007, p. 57) reports heights of 163 cm. for Indians, 164 cm. for the Chinese
and 159 cm. for the Japanese. As for Europeans, Africans’average height
is very similar to those of countries such as Italy (162.2 cm.), Portugal
(163.4 cm.) or Spain (163.7 cm), while Europe’s richest areas (England,
11

See Thornton (1990) for some e¤orts along these lines. His numbers, though, refer to
land and seed productivity; not to labour productivity.
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166 cm.) are matched by some African groups such as the Yoruba (166.6
cm.).12 There is thus no reason to think that Africa’s labour productivity in
agriculture was lower than in any of the advanced civilizations of Eurasia.
Notice, however, that although Manning was probably wrong in assuming a di¤erential in labour productivity in agriculture his central insight
that there should be an arbitrage opportunity somewhere is clearly sound.
African slave sellers and European slave buyers were in it for the money and we have good evidence that the business was pro…table on both sides
of the Atlantic.13 An arbitrage opportunity existed, and we need to follow
the historical evidence to …nd out exactly where.

3

The basic economics of the African slave trade

African slaves were bought almost exclusively against manufactures. In the
1780s, when slaves dominated African exports, the composition of imports
into Western Africa was as follows: textiles 56.4%, alcohol 9.7%, tobacco
8.1%, miscellaneous manufactures 10.5%, iron 3.5%, food 1.8%, guns and
gunpowder 8.6%, raw materials 1.7% (Eltis and Jennings 1988, table 2).
Not all of these manufactures were produced in Europe, with Indian textiles
of paramount importance until the advent of the Industrial Revolution. Europeans thus supplied the African continent with manufactures, their own
and Asia’s, and got slaves in return. This indicates that we must consider
at least a two-sector economy in order to understand the slave trade.
As was the case in agriculture, Europe was well in advance of Africa
in most or all industrial technologies. A few examples will su¢ ce to illustrate this fact. In textile production, by far the largest industrial sector of
any economy up to the 19th century, Africa had not adopted the spinning
12

Data on European heights is from Floud (1994, table 1.1) and correspond to the
second half of the 19th century, except for England (Clark 2007, p.57). The height of the
Yoruba is from Eltis (1990).
13
See Evans and Richardson (1995) for some data showing the existence of large pro…ts
among African sellers.
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wheel - which spread throughout Eurasia during the Middle Ages and removed the main bottleneck in textile production. In transport technologies
Africans had no vessels capable of long-distance travel, the wheel had not
been adopted, and transportation relied on human porterage south of the
Sahel. Even in metallurgy, a sector where Africans had been at some point
in history at a similar level of sophistication as Eurasians, their technology had stalled and by the early modern period iron bars had become an
important item that Europeans exchanged for African slaves.14
Crucially, this technological retard was not counterbalanced by Malthusian forces, as was the case in agriculture. The Malthusian model works in
full swing in agriculture due to the …xity of land, whereas capital - the counterpart of land in industrial production - is inde…nitely expandable given
time and resources. Thus, while African farmers managed to feed themselves as well as Eurasian ones (although at lower population densities),
all indicates that the consumption of manufactured products in Africa was
much below Eurasian standards, and that some manufactured goods such
as …rearms were not available at all.
Given the above circumstance standard trade theory would predict trade
based on the comparative advantage of each region: Europe would sell manufactures and Africa would sell agricultural products. Most African agricultural products, however, were not tradable over long distances during
the early modern period due to their low value per unit of mass or volume
(unlike the valuable spices of the East and the sugar or tobacco from the
Americas). If Africa wanted to buy European manufactures it had to o¤er
a product that could be pro…tably transported overseas. Gold …tted the
bill but its production was geographically limited and could not be easily
increased. The solution was to export the labour used in agriculture instead
of agricultural products. As predicted by trade theory, a signi…cant degree
of specialization ensued - Africa specialized in the "production" and selling
of slaves.
14

See Austen and Headrik (1983) for more on pre-modern African technology.
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The point may be made clearer by the use of a simple model. Consider
an economy with two sectors, agriculture and manufactures. Production in
each sector is given by an aggregate production function with decreasing
marginal returns to labour:
Ya = Aa La

(1)

Ym = Am Lm

(2)

Subscripts a and m stand for agriculture and manufactures and parameters Aa and Am summarize the e¤ect of all factors making labour more or
less productive in each sector. This includes technology and the availability
of other factors of production such as land.
Assume that labour is perfectly mobile between sectors and that perfect
competition implies it is remunerated at the value of its marginal product.
It follow that wages will be equalized across sectors, which means:
wa = wm

pa Aa La

1

= Am Lm

1

(3)

where pa is the relative price of agricultural goods, de…ned as the number of units of manufacturing goods that would be exchanged for one unit
of agricultural goods in the market. Equation (3) lets us solve for the distribution of labour between the two sectors as a function of the relative
price:
Lm
=
La

1 Am
p a Aa

1
1

(4)

The equilibrium in one of the goods markets can then be considered in
order to determine the relative price (the goods market left out will be at
equilibrium by Walras’law). Assume thus that consumers are characterized
by Cobb-Douglas utility functions resulting in a constant share of income,
15

which we note , being allocated to the consumption of manufactures. The
resulting demand will be confronted to the supply of manufactures in the
economy:
(Ym + pa Ya ) = Ym

(5)

Substituting equations (1) and (2) and solving for pa we obtain:
pa =

1

Am
Aa

Lm
La

Equations (4) and (6) give us a system of two equations on
which we solve to …nd:

(6)
Lm
La

Lm
=
La
1
pa =

Am
Aa

1

and pa ,
(7)

1

(8)

Equation (7) says that in this simple framework the allocation of labour
between the two sectors is entirely determined by demand parameters. Normalizing the total amount of labour in the economy to 1, we have that
Lm =

and La = 1

whatever the values of Am and Aa : Equation (8)

then says that the relative price of agricultural goods will be proportional
to

Am
Aa ,

which re‡ects the productivity of labour in the two sectors.

Consider now the possibility of buying a slave, who would give its owner
a unit of labour services over T periods of time. What price would labour
employers be prepared to pay for him? The answer is the actualized value
of all wage costs that would be saved over the next T yeas15 , thus:
PS =

T
P

1
w
t
t=1 (1 + i)

Using equation (3) to substitute for the wage rate in terms of manufacturing goods (w = Am Lm 1 ) and Lm =

we can obtain the price of a slave

15
We abstract from the costs of maintaining the slave (food, shelter, etc). In principle
this would simply add a constant to our mathematical expressions.
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in terms of manufacturing goods:
1

PS;m = Am
where

=

T
P

t=1

each year.

1
(1+i)t

(9)

is the value of an annuity over T years paying 1

Dividing this last expression by pa , and substituting equation (8), then
gives us the price of a slave in terms of agricultural goods:
PS;a = Aa (1

)

1

(10)

Equations (10) and (9) give us the maximum price that a labour employer
would be ready to pay for a slave, either in terms of agricultural goods or
in terms of manufacturing goods. The important point is that these prices
are proportional to Aa and Am :
Applying the model to Africa and Europe we may assume that Aa was
of similar magnitude in both continents but that Am was much larger in
Europe. As discussed above, there is no doubting Europe’s technological
advantage in agriculture, but Malthusian forces would have countered this
advantage by increasing population densities in Europe. The overall e¤ect
would be to keep labour productivity in agriculture at similar levels in both
continents, in accordance with the evidence on human heights presented
above. Productivity in manufacturing, on the other hand, would have been
much larger in Europe thanks to better technology and larger availability of
capital.
It follows from equation (8) that a unit of agricultural goods would be
worth more in terms of manufactures in Europe. More important, equation
(9) shows that the amount of manufactures that Europeans were ready to
pay for an African slave was vastly superior to what it could command in
African lands. In other words, there were arbitrage opportunities for both
European slave buyers and African slave owners.

17

While the discussion so far has made clear the role of technological di¤erences it does not yet sum up to a full explanation of the African slave trade
for a simple reason: we have not considered the cost of "producing" the
slaves. That Europeans were able to o¤er a high price for slaves in terms
of manufactures does not guarantee that Africans were willing to take it.
The cost of capturing a slave may well be higher than the price Europeans
were ready to pay. Indeed, the simple model developed above is best seen as
determining the demand for slaves. A high productivity in manufacturing
allowed Europeans to have a large demand for slaves, but we still need to
consider the supply side of this unique market. This will be the subject of
section 5, after we consider some consequences of the above framework in
the following section.

4

Why Europe and why the Americas?

The mechanism developed above o¤ers a clear starting point for thinking
about the economic forces shaping the slave trade of the early modern period. As Manning (1990) pointed out, there was an arbitrage possibility in
the productivity di¤erentials between Africa and Europe - though it was
technological progress in manufactures and not agriculture that made this
possible. Assume, for the time being only, that the price Europeans could
o¤er for an African slave was interesting enough to attract Africans into
the market. Although this implies that the African slave trade would take
place, it says nothing about two of its most important characteristics: the
large majority of the buyers were European, and almost all slaves went to
the Americas.
The large dominance of Europeans in the market for African slaves, with
Muslims playing a minor role and regions such as India and China none at
all, is puzzling for a simple reason: before the Industrial Revolution, which
for most of Western Europe should be placed during the …rst half of the 19th
century, Europe was not the clear technological leader of Eurasia. Although
early modern Europe could claim technological leadership in some industries
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such as …rearms and shipbuilding, Asia was clearly ahead in other sectors
such as textiles and porcelain. Trade between Africa and Asia had been
taking place for millennia before Vasco da Gama’s arrival to India, and
could take truly spectacular dimensions as best exempli…ed by the ‡eets
of China’s Admiral Zheng He. If Europe could exchange manufactures for
African slaves at a pro…t then so could China and India.16
A second question of interest is that if Europeans could buy labour for
less than the value of its marginal production then any labour-using sector
would be able to bene…t. In the model of the previous section owners of
manufacturing and agricultural …rms in Europe would pro…t from buying
African slaves against manufactures. In both cases, the value of the slave’s
production in terms of manufacturing products would exceed the price paid.
We should thus see African slaves being employed everywhere in Europe’s
domestic economy, and not exclusively in Europe’s American plantations as
it was indeed the case.
Answering this second question should take us quite far along the answer
to the …rst one, since the absence of American colonies would work well as an
explanation for the lack of interest of most of Asia in the African slave trade.
Let us then begin by considering what was special about the Americas.
A common misconception here is to believe that the ‡ow of slaves to
the Americas was a straightforward consequence of this continent’s labour
scarcity, itself a consequence of the arrival of a suite of infectious diseases previously unknown in the Western Hemisphere (McNeill 1976). Gemery and
Hogendorn (1974), for instance, start their otherwise admirable account of
16

The best example is the textile industry, by far the largest manufacturing sector in
pre-industrial times. India was the world leader in the production of cotton textiles up
to the late 18th century, and Europeans did not produce them at all until the early
1700s. Cotton being much more appropriate for the African climate than Europe’s linens
and wools, Indian textiles constituted the single largest item of African imports as an
exchange for slaves until the 1700s. But Indians were not buying the slaves. Europeans
found it pro…table to travel all the way to India to exchange silver for textiles which were
then exchanged for slaves on the African coast.
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the Trans-Atlantic slave trade by stating that "The causes of the forced emigration of Africans to the Americas are generally accepted to be economic,
with major attention focused on the role of a high land/labour ratio". The
Amerindian population had plummeted by at least two thirds (Maddison
2005) and perhaps by as much as 95% (Mann 2005), so there was simply
not enough domestic labour to man the new plantations. Market forces
would ensure that labour ‡ows to its most productive use, which is where it
is more scarce.
But a straight look at the data should make us abandon this explanation,
at least in its simplest form. Slave labour did not ‡ow to the parts of the
Americas where land/labour ratios were the highest - quite the opposite and Europe itself was more land abundant than certain parts of the Americas
where slave imports concentrated. These simple facts are laid out in table
2, where land/labour ratios are calculated for two points in time, the years
1700 and 1750, for several regions of the Americas. We also report the
total amount of African slaves imported over the following 50 years. In
1700, for instance, North America was the most land abundant region of
the Americas with over 15 squared km. of land per inhabitant. On this
measure it was followed by Brazil, Spanish America (without its Caribbean
possessions) and, as the region with the least amount of land per capita,
the Caribbean. During the next 50 years, however, the Caribbean imported
over seven times more African slaves than North America, 1,074,917 against
145,975. A similar pattern can be observed if we consider land/labour ratios
in 1750 and slave imports over the second half of the 18th century.
The failure of land abundant regions to attract more slaves would probably not disappear if we de…ne regions di¤erently, for example by considering
only the south of the present-day United States instead of all of North America. This would indeed lead to a lower land/labour ratio for slave-owning
North America, but the same principle could be applied to the Caribbean
by considering speci…c parts such as Jamaica or Barbados. Barbados, for
instance, had a land/labour ratio 90 times smaller than the Caribbean in
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Table 2
Slave imports and land/labour ratios
Land area
2
(km )

Population
in 1700
(millions)

Land/labour
ratio in 1700
2
(km per
person)

Slave
imports
1701-1750

Population
in 1750
(millions)

Land/labour
ratio in 1750
2
(km per
person)

Slave
imports
1751-1800

North America

18,255,430

1.2

15.213

145,975

2.3

7.937

149,509

Spanish America
except Caribbean

11,555,242

9.9

1.167

51,503

11.3

1.023

15,382

Brazil

8,459,420

1.4

6.042

891,852

1.87

4.524

1,097,166

Caribbean

226,950

0.5

0.454

1,074,917

1.1

0.206

2,176,009

Jamaica

10,830

0.05

0.217

323,199

0.17

0.064

534,003

Barbados

430

0.08

0.005

169,121

0.08

0.005

135,205

10,180,000

120

0.085

4,126

140

0.073

1,113

33,760

2

0.017

n/a

2

0.017

n/a

Europe
Netherlands

Sources: land areas are from the FAO (www.faostat.fao.org); population from McEvedy and Jones (1978) –for Brazil and Spanish South America we have assumed a
constant growth rate over the 18th century to estimate 1750 figures; slave imports from the Trans-Atlantic Slave Trade Database (www.slavevoyages.com) .

the year 1700. In fact, parts of the Caribbean had less land per capita
than Europe itself: Jamaica was more densely populated than Europe by
1750 and Barbados was more densely populated than the Netherlands. To
sum up, the ‡ow of slaves from Africa to the Americas was not guided by
land/labour ratios.
What was special about the Americas, or to be more precise, about
the Caribbean, northeastern Brazil and to a lesser degree the south of the
present-day United States, was not land - it was climate. Tropical climate
, in fact, and the possibility of growing the crops that made so many European and American fortunes: tobacco, cotton, and, by far the most important, sugar cane. African slaves were used exclusively in the production of
these cash crops, cash crops that for climatic reasons could not be grown
in continental Europe.17 The answer to our puzzle must then lie in the na17

Sugar had been grown in Mediterranean islands such as Cyprus or Sicily since the
Middle Ages and in the European islands of the Atlantic up until Columbus’times. But
the climate of the Caribbean and northeastern Brazil was far more adequate for sugar
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ture of sugar (and tobacco, and cotton) production. There must be good
technological or institutional reasons that made slave labour unsuitable for
European agriculture and manufacturing in the early modern period whereas
the production of sugar and similar cash crops seemed perfectly …t for it.
An explanation along these lines was o¤ered by Fenoaltea (1984), who
draws a distinction between e¤ort-intensive activities and care-intensive
ones. In short, Fenoaltea (1984) asserts that the economic advantage of
employing slave labour is greatest in e¤ort-intensive activities such as sugar
production, while in care-intensive activities such as manufacturing and
temperate-climate agriculture slave labour would be less pro…table - potentially to the point that free labour would be preferable.
It is surely correct to characterize sugar production during the early
modern period as e¤ort-intensive. The main tasks involve cutting, chopping
and transporting the cane stalks followed by a crushing process to extract its
juices. The time between cutting and juice extraction must be minimized
in order to avoid dessication or fermentation. In tropical countries cane
sugar grows almost continually throughout the year so that the labourintensive process of harvesting and crushing actually takes place year-round
(as opposed to what happens in temperate agriculture).
This was a far cry from the world of pre-industrial manufacturing, which
was in the hands of artisans and masters whose craft no doubt required
considerable care. Temperate-climate agriculture may also be argued to be
care-intensive as it involves more complex operations than sugar production
and it requires the maintenance of long-term assets in the form of animals
and perennial plants (as opposed to the sugar cane, which grows to maturity
and is ready to be cut in just a few months).
Fenoaltea (1984) then argues that e¤ort can be extracted from a worker
by means of pain incentives, whereas care requires the existence of rewards.
cane and quickly replaced these earlier places of production (Mintz 1985, Solow 1987).
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Throughout history slaves have been used in care-intensive activities, as servants, concubines and even administrators, but such slaves typically enjoyed
a much more comfortable living than their counterparts in mining or plantation agriculture. Rewards came not only in the form of access to goods
and services but in a relatively high occurrence of manumission. It is thus
cheaper to buy e¤ort than to buy care through the slave market, which is
why the advantage of slaves over free labour would be greatest in highly
physical activities.
These arguments are sensible and we would expect them to play at least
some role in explaining why African slave labour was employed only in the
American plantations. But they are almost certainly not su¢ cient. The
reason is that there was a huge cost advantage of African slave labour when
compared to European free labour. The cost of inducing care would have
reduced that advantage to some extent, but it seems implausible that it
would have come close to eliminate it.
To put some speci…c numbers in this assertion, consider the price of a
slave towards the end of the 17th century - when Britain started expanding
its sugar industry in the Caribbean in earnest. Eltis et al. (2005, table 2)
set the average price of an African slave over the period 1674-99 at £ 19.61.
This price bought about 25 years of slave work. Using an annuity formula
and a market interest rate for the period of 8% we obtain a price of slave
labor of £ 1.84 per year.18 To this we should add maintenance costs, which
we estimate at about £ 1.70 per year based on Eltis et al. (2005).19 A year
of (e¤ort only) slave labour could then be bought for about £ 3.54 per year.
18

See Eltis et al. (2005, p. 681) on the interest rate used and the number of years of
work from a slave.
19
The value of exports per slave in the Caribbean in 1770 is £ 6.8 per year (table 1), which
can be equated to the value of production per slave. The share of labour in production
was about 0.5 (Table 3) and Eltis et al. (2005) assume that maintenance costs are about
half the marginal productivity of labour. With a Cobb-Douglas production function the
marginal productivity of labour equals the production per worker times the share of labour,
or £ 3.4 per year, which gives a …gure of £ 1.7 per year per slave for maintenance costs.
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Next to this, the wage of an agricultural labourer in England, as calculated by Clark (2007), was about 12d per day over the period 1650-1700.
As in Angeles (2008), we may assume a working year of 260 days for preindustrial England which results in a yearly wage of exactly £ 13 - quite
close from four times the cost of slave labour. The gap would be reduced
by the cost of inducing e¤ort, but it somewhat stands to reason that it
could be closed. Assume, for instance, that a slave can be fully motivated
by an exchange of careful work against manumission after 12.5 years - half
the time he could expect to work as a slave. This would take the cost of
(care-intensive) slave labour to £ 5.24 per year, still a bargain for English
standards. Price di¤erences would have been smaller in other European
countries, but they would have existed.
What we would argue is missing from the story is that manufacturing
and agriculture in early modern Europe required more than just care, they
required knowledge, expertise, in a word human capital. Factories and uniformized production are largely outcomes of the Industrial Revolution, until
well into the 19th century most manufacturing was the work of craftsmen
who had learned their trade through years of apprenticeship. A similar large
amount of knowledge was necessary in temperate agriculture, for tasks such
as plowing, planting, rotating crops, manuring, keeping animals and so on.
The cost of acquiring the human capital needed for these types of production
would probably render African slave labour uneconomical.
Not only that, but who would teach them? European manufacturing was
in the hands of guilds, the grouping of all craftsmen in a particular industry, whose main purpose was to regulate entry and the level of production.
In the words of Malamina (2009, p. 205), guilds were "a sort of collective
monopoly". Apprenticeship places were tightly regulated and price competition was excluded. It is quite unthinkable that guilds would have allowed
imported slaves to lower their margins and endanger their privileges. As for
agriculture, the learning process usually took place within the family and it
is di¢ cult to see how foreign slaves would have taken part in it.

24

Thus, institutional features acted together with human capital requirements to render African slave labour incompatible with European agriculture and manufacturing. Sugar production in the Caribbean, on the other
hand, o¤ered an ideal environment. Its main input was raw labour, the
little expertise needed for the cutting and crushing processes could be easily
acquired, and no institutional equivalent of the European guild existed to
constrain employment and production.
As expected, the above arguments may also be used to answer the …rst
of our questions, namely why African slaves were essentially not employed
in technologically-advanced Asia. As was the case in Europe, Asian manufacturing and agriculture required signi…cant knowledge that African slaves
simply did not have. It is also likely that institutional constraints to the
expansion of manufacturing or agricultural production existed in Asia.
But the issue cannot be dismissed so easily, for there is the matter of
Asia’s sugar industry. Sugar was in fact an Asian invention, its re…ning
process being probably invented in India sometime before the year 500 AD
from where it spread to Muslim lands and China before …nally reaching
Europe after the eight century AD (Mintz 1985, p. 23). Longtime a luxury
product reserved for medicinal uses, the consumption of sugar edged upwards
over time - not just in Europe but in many parts of Eurasia. Mazumdar
(1998, p.49) advances that the total production of sugar in China, most of
which was internally consumed, was about the same (roughly 250,000 tons
per year) as the entire output of sugar reaching the world market in the year
1800, which we may roughly equate to Europe’s consumption. Indeed, the
per capita consumption of sugar in pre-industrial China was about 2 pounds
per year, roughly in line with that of France at 2.2 pounds per year.
Not only that, but sugar production in China was at least as much
labour-intensive as in the Americas. Mazumdar (1998, p.138) tells us that
the major labour-saving innovation in pre-industrial sugar production, the
vertical-roller mill for crushing the cane, was most likely an American invention later adopted in China. Worthy of notice is the fact that China
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employed cheaper and less advanced versions of this key piece of equipment,
essentially choosing a more labour-intensive mix of production factors.20
Why then did we not observe African slave labour being employed in Chinese, or in general Asian, sugar production?
The explanations may be numerous, but here we would like to stress two
that appear to be of particular importance. First, although the technical
aspects of sugar production were quite similar in Asia and in the Americas
the same cannot be said about its institutional aspects. In China, "Sugarcane was grown on thousands of small landholdings by producers who owned
some, if not all, of the land on which they cultivated cane" (Mazumdar 1998,
p.2).21 This was a far cry from the plantation economy of the Caribbean
and Brazil. The small scale production units in China would have found it
di¢ cult to make expensive and indivisible capital investments, such as the
acquisition of a slave. Pooling resources among several producers to "share"
a slave may imply large transaction costs rendering the whole operation uneconomical. Incidentally, this may also explain why China used smaller and
less costly versions of mills in sugar production.
This line of explanation may also be applied to Asia at large, given that
through much of the continent sugar could be produced locally whereas
Europeans had to use overseas lands. The colonial process in the Americas
was particularly conducive to the formation of large plantations, as all precolonial claims on the land could be dismissed and migration from Europe
was costly and regulated. In Asia, on the other hand, sugar producing
lands were available within all major empires and had been settled over
many centuries or even millennia. Land fragmentation was a likely outcome,
leading to the production choices described above.
A second explanation, which can be even more readily applied to all of
20

For instance, China used two-roller mills instead of the better perdorming three-roller
ones and used animal power to operate them instead of water power (Mazumdar 1998,
p.171-172).
21
The data reported in Mazumdar (1998, p. 232) indicates an average plot size of just
5.38 mu, which equals 0.89 acres or 3589 squared meters. These plots would be used for
the cultivation of a multitude of crops, sugar cane being just one of them.
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Asia, would be the large di¤erences in nominal price levels between Asia and
Europe. During the early modern period Europeans were constantly amazed
by the cheapness of products in Asia. Statements such as Father Diego de
Pantoia’s, a Jesuit visiting Beijing in 1602, are commonplace: "All things are
very cheape, without comparison cheaper than in our Countrey".22 Indeed,
when transformed into silver, the basis of most pre-industrial monetary systems, Asian wages and prices are far below those observed in Europe. Allen
(2005), reports wages for unskilled labour of 3.44 grams of silver per day
for Northern Italy and 7.42 grams per day for England; both during the
second half of the 18th century. Compare this with an unskilled wage of
1.55 grams of silver per day for China and 0.83 grams for India. Goods were
similarly cheaper, so standards of living were not necessarily lower, but
the Europeans’enthusiasm when encountering Asian markets seems easy to
understand. Incidentally, Europe’s higher prices were most likely another
consequence of its American conquests - the largest silver mines in the world
having been found in present-day Bolivia and Mexico.
What is important for us, however, is that these price di¤erences o¤er a
straightforward justi…cation for the absence of African slaves through most
of Asia: they were una¤ordable. At 1.55 grams of silver per day, and considering that the British pound sterling was worth 120 grams of silver through
most of the early modern period, a year’s worth of Chinese unskilled labour
could be bought for £ 3.36 - even cheaper than the £ 3.54 derived above for
slave labour. And this is before considering the more considerable transport
costs that transportation between African and China would entail.
Notice, however, that Asians would have been able to o¤er an attractive
price for African slaves in terms of manufactures had the Europeans not been
there. This, after all, is what the model of the previous section would predict
given Asia’s advanced manufacturing technology. But the situation changes
in a world economy with at least 3 players and money. The Europeans could
o¤er a much higher silver price than the Asians, so that selling slaves to the
22

Cited in Mazumdar (1998, p.53).
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Europeans and using the silver received to buy Asian manufactures was
much more pro…table than engaging in a direct exchange with the Asians.
This is arguably what took place, with Europeans acting as intermediaries
for Asia’s manufactures - as best exempli…ed by the importance of Indian
textiles in Europe’s commerce with Africa.

5

Why Africa? On the determinants of the supply
of slaves

Let us now turn back to the question that …rst motivated our analysis: why
did Africa become the source of the world’s slaves during the early modern
period? The model from section 3 emphasizes productivity di¤erences in
manufacturing and predicts that high-productivity regions can o¤er a high
price for a slave in terms of manufactures. Section 4 then argued that among
the world’s high-productivity regions of the early modern period only Europe
had a use for slave labour. But that still leaves us with a puzzle since Africa
was not the only region characterized by low productivity in manufacturing.
Non-core areas of Eurasia such as Russia and Eastern Europe, Central Asia
or Southeast Asia would also be potential slave exporters. Not only that,
but as we move forwards in time we are confronted with the enormous technological advantage acquired by Europe during the Industrial Revolution.
If di¤erences in manufacturing technology were all that mattered, Industrial
Europe would have been able to buy slaves even from the advanced parts of
Asia such as India and China.
What is missing from the picture is an analysis of the supply side of the
slave trade. As is well know, the African slave trade took place without
Europeans making any territorial gains in Africa - colonialism in Africa
took o¤ several decades after the abolition of the slave trade. Europeans
hardly ever ventured into Africa’s interior before the 19th century; Africans
themselves took care of capturing and transporting slaves to the ports and
markets where Europeans and Muslims could buy them without further
e¤ort. They did this because of the large pro…ts involved. The question,
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then, is why this activity was particularly pro…table in Africa.
It is reasonable to assume that Europeans would have been able to o¤er
approximately the same price for an African, Asian or Eastern European
slave. Transport costs were important, they constituted between a quarter
and third of a slave’s price in the Caribbean, but they were not necessarily in
Africa’s advantage. Taking into account that slave ships had to depart from
Europe with the goods needed for buying slaves, transport costs would be
minimized by buying slaves in Eastern Europe, then Africa and …nally Asia.
And even the advantage of Africa over Asia may disappear when we consider
that much of the manufactures traded for slaves were actually acquired in
Asia.
The di¤erences between the potential suppliers of slaves was then not on
the revenue side - that is, the amount of manufactures they could get per
slave - but on the cost side. For some reasons that we wish to discuss below,
Africans appear to have been able to "produce" slaves at lower costs than
other regions in the world.
How were slaves obtained in Africa? By and large, through wars and
slave raids - the dividing line between the two being far from clear since wars
were increasingly fought with the main objective of obtaining slaves. While
slave raids involved a few dozen people and can be thought of as a private
operation, states of all sizes got involved directly into the slave trade and
wars became their main method of production. As Klein (2003, p.504) put
it, "slave trading and slave production became the most important economic
activities for many African states".
A noteworthy aspect of this process is that slaves were mainly obtained
from outside the society of the enslavers. This is a feature of the slave trade
that has been regarded as critical in the literature. In the words of Finley
(1980, p.143), "... the slave was always a deracinated outsider - an outsider
…rst in the sense that he originated from outside the society into which he
was introduced as a slave". Finley (1980) developed the concept of slaves
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as "outsiders", a status usually reserved for foreigners and people who are
not like us.
The concept of an outsider is a cultural one - a person who behaves differently, talks a di¤erent language, prays to di¤erent gods. Ancient Greeks
would not enslave fellow Greeks, and this would apply to citizens of all Greek
colonies throughout the Mediterranean, but all barbarians - whether European, African or Middle Eastern - where fair targets for enslavement. In
a similar vein, both the Christian and the Muslim religions had provisions
against the enslavement of fellow Christians and fellow Muslims, provisions
that were sometimes overlooked when the slaves in question, tough professing the "right" religion, were otherwise too culturally di¤erent. Thus the
enslavement of African Muslims in the Sahel by North African Muslims.
How does this relate to the present question? We …nd no reason to believe
that the costs of obtaining slaves were higher in Africa for strictly material
reasons. By this we mean that the cost of arming a band of slave raiders and
transporting, feeding and storing the captured slaves was probably similar
throughout the Old World. If anything, Eurasia’s higher population densities and better access to seas and navigable rivers would have made costs
there lower than in Africa. What we would like to advance instead is that
cultural factors made the process of slave capturing and trading less costly
in Africa.
One aspect that set Africa aside from Eurasia during the early modern
period was a higher degree of cultural fragmentation. By this we mean
that cultural areas, regions within which people would share some essential
cultural elements, were smaller in Africa as compared to Eurasia. How
this translated into lower costs for obtaining slaves is not very di¢ cult to
see. If we assume, in accordance with Finley (1980), that the enslaving of
one’s own people was pretty much forbidden in all societies then would-be
slave traders need to run their operations against societies other than their
own. Eurasia’s large cultural areas meant that this required long-distance
operations and large-scale military actions, rendering the capture of slaves
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very costly. Africa’s cultural fragmentation, on the other hand, implied that
raids of even a few dozen men attacking villages from a nearby region would
be a cheap and acceptable way to obtain slaves.
It is impossible to calculate a measure of cultural fragmentation for precolonial Africa, but present-day measures clearly show Africa’s more divided
cultural landscape. Fearon (2003), for instance, estimates cultural fractionalization by using linguistic distance as a proxy for cultural distance and
…nds that average scores in Africa are the highest in the world. And as is
well-know since Easterly and Levine (1997), the related concept of ethnic
fractionalization is present to a particularly strong degree in Africa. The
image of a highly fragmented cultural landscape in Africa is also supported
by the historical forces that we can refer to in order to explain it - as we
detail in what follows.
In short, we advance that Eurasia’s comparatively large cultural areas
are the result of two mutually reinforcing structures that have proved particularly e¢ cient in giving vast and disparate peoples a common cultural
background: the state and religion.
States are powerful forces for the spread of cultural elements from their
core to the areas they conquer. Even short-lived empires could have longlasting consequences on the culture of large areas: Alexander’s empire did
not survive his death in 323 BC but Greek culture was hugely in‡uential
from Egypt to Bactria for centuries to come. The Greek language became
the lingua franca of western Asia and non-Greek cities such as Alexandria
were home to some of the most brilliant intellectual achievements of Greek
civilization. All of Eurasia’s great empires, Rome, China or the Ummayadd
Caliphate, spread cultural elements through the provinces they conquered.
But the cultural consequences of state formation are not limited to what
we may term high-level cultural practices like the arts and literature - they
a¤ected the everyday life of the common people. Sub-state political entities
such as bands, tribes and chiefdoms encompass a limited number of people
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and are in a constant state of warfare with each other. States, on the
other hand, have an interest in ensuring a certain level of internal peace
- if for no other reason than to guarantee the production on which taxes
depend (Olsson 2000) and to better direct violence towards external enemies.
Charles Tilly has made the point that, on a millennia perspective, deaths due
to homicides (i.e. at the hands of civilians) have decreased enormously - and
advances the rise of the state as a cause (Tilly 1990, p.67-68). It is thus the
case that a given population of, say, a few million people, would experience
much less internal violence if ruled by a single state than by a number of
chieftaincies or tribes. In addition to this, trade and communication have
always been among the …rst bene…ciaries of state and empire formation. The
surge in such peaceful types of interaction, and the decline in violent ones,
would naturally lead large populations to see each other as being part of a
whole, as "insiders".
As it turns out, states were much less prevalent in Africa south of the
Sahara than in any of the core areas of Eurasia. By the year 1500 AD the vast
majority of Eurasia’s population lived within states, whereas much of Africa
was ruled by sub-state entities or by very small states. Only along the Sahel
and in the Ethiopian highlands could we …nd long-lasting political entities
roughly comparable to their Eurasian counterparts, and no empire of the
magnitude of Rome, China or the Umayyad Caliphate had ever existed in
Africa. The historian of Africa John Thornton is unambiguous on this point:
"one can say with con…dence that political fragmentation was the norm in
Atlantic Africa. [...] the "typical" Atlantic African probably lived in a state
that had absolute sovereignty but controlled a territory not exceeding 1,500
square kilometers [...] it could control as many as 20,000-30,000 people"
(Thornton 1998, p. 105).
The phenomenon can be illustrated with the help of Figure 2, which uses
the index of state development put together by Bockstette et al. (2002). The
index is calculated for every present-day country and every 50-year period
since the year 0 AD until the year 1950 AD, and takes values between 0 and
50 - larger values denote that larger fractions of the territory in question
32

0

State development index
10
20
30
40

50

Figure 2
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are ruled by a state.23 We compute simple averages for Sub-Saharan Africa
and for the four main Eurasian regions of Europe (where we include Eastern
Europe, Russia and the Caucasus), the Muslim World (from Morocco to
Central Asia), the Indian Subcontinent and China. The overall pattern is,
we believe, very clear. States are rare in Africa over the last two millennia,
and particularly so in the 1500 years before the beginning of the TransAtlantic slave trade where the index is well below a value of 10 for most of
the period. Most of Eurasia, on the other hand, has been ruled by states
over this period - with China leading the way and Europe being the laggard
given the relative retard of Eastern Europe.
23

The data is available at http://www.econ.brown.edu/fac/Louis_Putterman/. A value
of 50 corresponds to the case where a domestic government rules more than 50% of the
territory in question, a value of 0 would be obtained if there was no government above
the tribal level, with all intermediate values being also possible. Note that Bockstette et
al. (2002) focus on a "State antiquity index", which is the actualized sum of the index of
state development described above.
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But states are not the whole story. Some regions in Europe were divided
among a myriad of very small states, like Germany and Italy before the
1870s, but slavery was absent in them like everywhere else in Europe. And
in general we …nd that European states …ercely waged war against each
other yet enslavement was not an acceptable treatment of conquered peoples
or war prisoners. The reason was that Europeans belonged to a common
cultural community which crossed political boundaries - Christianity.
The Christian world was just one of a few major cultural areas where
religion or a system of philosophical thought provided a common world
view to a large number of people. Islam was practiced in a continuum of
lands from Marrakesh to Samarkand and gave them a common denominator: everywhere Muslims would …nd the Koran being recited in its original
Arab language, people praying in the direction of Mecca …ve times each day
and practices such as fasting and pilgrimage being observed. A comparable
phenomenon characterized most parts of Eurasia; everywhere an elaborate
religion or system of thought - Hinduism, Buddhism, Confucianism - gave
millions of people a sense of common humanity and relatedness.24
Religion and the state reinforced each other: kings and emperors bene…ted from the legitimacy that only religious authorities could give while
organized religions could expand and perpetuate themselves by becoming
the o¢ cial credo of a state. A people united by a common political entity
and a common religion proved to be a remarkable military force, as best exempli…ed by the rise of Islam. It is perhaps precisely because of the paucity
of states that none of the great Eurasian religions or belief systems managed to penetrate Africa beyond a belt of lands south of the Sahara and
on its Indian ocean coast. Indeed, the regions of state formation and the
regions adopting Eurasian religions overlap each other very well on African
soil: Abyssinia and the Nubian kingdoms were Christian, while the many
kingdoms of the Sahel and the trading emporiums of East Africa were all
24
Some regions, most notably China, combined beliefs in di¤erent systems of thought to
create a distinct cultural package that uni…ed the population as well as a single religion.
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Muslim. The rest of Africa practiced traditional religions, none of which
ever reached the scale of Eurasia’s major religions.
States and religions give a common cultural background to people over
large regions or continents, making them see each other as similar in some
fundamental ways. Many things were tolerated vis-a-vis other members of
these cultural communities, but slavery was not one of them. Africa did
not have the bene…t of such a unifying cultural background and provided a
fertile ground for enslavement.
If cultural fragmentation results in low costs for obtaining slaves we may
expect to see an active trade within Africa even before the arrival of an
external demand from the part of the Europeans. In terms of our model
from section 3, Europeans were able to o¤er a higher price for slaves than
what would be available in Africa; but even the lower domestic price may
be enough to sustain a slave trade if the costs of obtaining slaves were small
enough.
As it turns out, historical evidence supports the case. As summarized by
Thornton (1998, p. 97), when referring to Africa before the Trans-Atlantic
slave trade, "The institution of slavery was widespread in Africa and accepted in all the exporting regions, and the capture, purchase, transport,
and sale of slaves was a regular feature of African society". Europeans induced a large increase in the trade with the high prices they could o¤er, but
the trade in slaves preceded them as far in time as we are aware of.
Furthermore, our argument is supported by the fact that slavery within
Eurasia became increasingly rare during the millennium and a half preceding the Industrial Revolution - a period characterized by the progressive
expansion of states and organized religions. This is well-documented for Europe, although a clear picture of the evolution of slavery in most of Asia is
still di¢ cult to come by. Overall, however, Africa’s high degree of cultural
fragmentation appears as a likely candidate in explaining the continent’s
capacity to supply Europe’s increasing demand for slaves.
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6

The fundamental causes of African underdevelopment

To summarize our arguments up to this point, we have advanced that
Africans were bought as slaves by Europeans for two fundamental reasons.
First, a technologically advanced society like Europe was able to o¤er a
higher price for slaves in terms of manufactures than what could be obtained within Africa. Among the several technologically advanced regions
of Eurasia only Europe had a need for slaves given the particularities of
sugar (and other crops’) production.
Second, Africa responded to this external demand because of the low
costs of obtaining slaves within the continent. We have advanced Africa’s
cultural fragmentation as an explanation for this, which would in turn be
the outcome of the paucity of large states and the limited penetration of
any of the world’s major religions (up to the year 1500 AD).
In this section we try to push the causal linkages even further and wonder
about the reasons leading Africa into a situation where the expansion of the
slave trade seemed almost a natural outcome. Why, …rst of all, was Africa’s
manufacturing technology in retard with respect to that of Eurasia? And
even allowing for that, why did large enough regions of Africa - let alone
the whole continent - never become uni…ed under a large empire or a major
religion?
This is where our initial discussion of the role of biogeographic factors
in long-term development may be of relevance once again. While the direct
linkages between biogeography and current economic development may be
limited to the agricultural sector, indirect linkages could run much deeper
and be of fundamental importance. It is not implausible to argue that
Africa’s technological retard and its cultural fragmentation were ultimately
the result of the continent’s climate and initial endowments.
Consider manufacturing technology. While the productivity of the agricultural sector does not directly constraint technological improvements in
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other areas of the economy, it does constraint total population under a
Malthusian regime. At the level of large regions or continents, a larger
population is likely to result in technological progress for reasons that are
clear for readers familiar with the endogenous growth literature: more people means more potential inventors and a larger pool of resources that can
be invested in research and development. We know since Kremer (1993)
that, on a global perspective and over the very long run, economic growth
has been proportional to total population. It is therefore not unreasonable to suppose that Africa’s less productive agriculture could only support
small urban areas and a limited population - resulting in a slower rate of
technological progress.
And the consequences of a less productive agriculture and a smaller
population do not stop there. Diamond himself argues that "the size of the
regional population is the strongest single predictor of societal complexity"
(Diamond 1997, p. 284). Two key aspects of societal complexity would be
precisely the existence of a state and organized religion.
It is natural to think of a certain level of agricultural development as a
pre-condition for the existence of states. As noted by McNeill (1982, p.7),
"Early civilizations existed by virtue of transfer of food from its producers to
rulers and men of power who supported themselves, along with a following
of military and artisan specialists, on the food so secured". One of the
conditions used by anthropologists to distinguish states from chieftaincies
and other sub-state organizations is precisely the existence of a class of nonfood producing specialists (Flannery 1972). States required the existence of
agricultural surpluses, and increases in state complexity and power were only
possible through an increase in agricultural production that would sustain
a larger army and a more specialized class of bureaucrats and artisans.
Agricultural development may be not just a necessary condition for the
emergence of states - under evolutionary arguments it may also be a su¢ cient
one. Societies that were able to generate agricultural surpluses may or may
not chose to form states and to sustain an army. Those that do so, however,
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will have an advantage in military operations and over time will absorb the
societies choosing a di¤erent path. Evolutionary forces at the society level
would thus ensure that states emerge wherever agricultural development
make it possible.
An additional argument is the fact that low population density makes
nation-building di¢ cult. Austin (2008, p. 1005) emphasizes this point for
Africa: "It is widely agreed in the literature on Africa, [...], that low population density made it hard to tie people down, and relatively easy for them
to emigrate to avoid taxation or other state demands" (on this point see
also Hopkins 2009, p. 174, and the literature cited therein).
The emergence of great organized religions may also be linked to agricultural development. It is quite probable that Africa had its share of highly
inspired and charismatic philosophers and thought leaders; the equivalents
of the Buddha, Confucius or Jesus. The development of Buddhism, Confucianism and Christianity, however, necessitated much more than a single
inspired leader. It was the cumulative intellectual power of their successors
that developed their initial insights into full-scale organized religions or systems of thought (notice that neither the Buddha nor Jesus wrote a single
line during their life). The establishment of this mass of religious specialists
was possible only in an environment of continual agricultural surpluses once again a consequence of agricultural development.
We arrive then to an overall perspective in which the ultimate causes of
the African slave trade are to be found in the continent’s bad hand played by
mother nature. The consequences of this handicap may still be looming large
over Africa’s present if we accept that the slave trade is a major cause of
underdevelopment. Biogeographic endowments would have determined the
initial conditions under which the di¤erent regions of the world interacted.
The result were historical phenomena such as the slave trade or indeed
colonialism which would have long-lasting consequences on the world at
large.25
25

For more on the consequences of colonialism on present-day socioeconomic outcomes
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7

Concluding remarks

It is perhaps no exaggeration to say that Africa was transformed by the
Trans-Atlantic slave trade of the early modern period. It was, at any rate,
one of the most remarkable events in African and indeed world history.
While that should be enough to attract the attention of social scientists in
general, economists and economic historians may feel particularly concerned
by its analysis due to its potential role in present-day economic outcomes.
Overall, we have argued that the interplay between technological and
cultural factors can o¤er a comprehensive explanation for the African slave
trade. Di¤erences in productivity meant that Europeans had a large price
advantage for buying slaves from low-productivity regions such as Africa. If
the level of demand can be measured by the price that buyers are ready to
pay then Africans faced a large demand for their slaves.
To this we must add a description of the supply side of the market, the
process of slave capturing. Our view is that cultural fragmentation made
the costs of slave production lower in Africa, and that this explains both the
endemic nature of slavery in pre-1500 Africa and the rise of this continent
to its unenviable status as the source of the world’s slaves.
Finally, we have pushed our questioning even further into the past by
inquiring into the origins of those technological and cultural di¤erences between Africa and Europe. This led us into the biogeographic di¤erences between the continents that have been previously put forward to explain the
development of agricultural societies. Socioeconomic forces such as the long
term relationship between agriculture and population suggest that these
initial disadvantages constrained the development of manufacturing technologies and cultural uni…ers such as states and organized religions. This
set the stage for the interplay between Europeans and Africans during the
early modern period and thereafter.
see Angeles (2007) on income inequality and Angeles and Neanidis (2009, 2010) on elite
formation. As already mentioned, the large literature on institutions and development
cited in the introduction has also emphasized the role of colonialism.
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Let us end by noting that we do not believe that the overall vision
we end up with is a discouraging one. Africa was severely handicapped
by its endowments in plants and animals, tropical climate, and unyielding
geography. But in the world of today there are less and less reasons why
these characteristics will constrain economic production. Not only that, but
the world of today is no longer tolerant of the past forms of intercourse
between Europe and Africa, the slave trade and colonialism. With neither
nature nor man imposing unconquerable barriers to its development, Africa
is probably in the best position to reach its own economic development than
at any time in its history.

40

References
Acemoglu, D., Johnson, S. and Robinson, J. A. 2001, The colonial origins of comparative development: an empirical investigation, American Economic Review 91 (5), p. 1369-1401.
Angeles, L. 2007, Income Inequality and Colonialism, European Economic Review 51 (5), 1155-1176.
Angeles, L. 2008, GDP per Capita or Real Wages? Making Sense of Con‡icting Views on Pre-industrial Europe, Explorations in Economic History
45 (2), 147-163.
Angeles, L. and Neanidis, K. 2009, Aid E¤ectiveness: The Role of the
Local Elite, Journal of Development Economics 90 (1), 120-134.
Angeles, L. and Neanidis, K. 2010, Colonialism, Elite Formation and
Corruption, Discussion Paper 144, Economics, University of Manchester.
Austen, R. A. and Headrik, D. 1983, The role of technology in the African
past, African Studies Review 26 (3/4), 163-184.
Austin, G. 2008, The ’Reversals of Fortune’thesis and the compression of
history: perspectives from African and comparative economic history, Journal of International Development 20, 996-1027.
Bairoch, P. 1982, International Industrialization levels from 1750 to 1980,
Journal of European Economic History 11 (Fall), 269-333.
Bockstette, V., Chanda, A. and Putterman, L. 2002, States and markets:
the advantage of an early start, Journal of Economic Growth 7, 347-369.
Chanda, A. and Putterman, L. 2007, Early starts, reversals and catch-up
in the process of economic development, Scandinavian Journal of Economics
109, 387-413.
Clark, G. 2007, A Farewell to Alms, Princeton: Princeton University
Press.
Comin, D., Easterly, W. and Gong, E. 2010, Was the wealth of nations
determined in 1000 BC?, American Economic Journal: Macroeconomics 2
(July 2010), 65-97.
Conrad, A. and Meyer, J. 1958, The economics of slavery in the Antebellum South, Journal of Political Economy 66, 95-130.
Curtin, P. D. 1968, Epidemiology and the slave trade, Political Science
41

Quarterly 83, 190-216.
Curtin, P. D. 1977, Slavery and Empire, Annals of the New York Academy of Science 292, 3-11.
Diamond, J. 1997, Guns, Germs and Steel. The fates of human societies,
Norton: New York.
Darity, W. A. Jr. 1982, A general equilibrium model of the 18th century
atlantic slave trade, in Uselding, P. (ed.), Research in Economic History 7,
Greenwich: JAI Press.
Domar, E. 1970, The causes of slavery and serfdom: a hypothesis, Journal of Economic History 30, p.19-30.
Drescher, S. and Engerman, S. L. (eds.) 1998, A Historical Guide to
World Slavery, Oxford: Oxford University Press.
Easterly, W. and Levine, R. 1997, Africa’s growth tragedy: policies and
ethnic divisions, Quarterly Journal of Economics 112, 1203-1250.
Eltis, D. 1990, Welfare trends among the Yoruba in the early nineteenth
century: the anthropometric evidence, Journal of Economic History 50 (3),
521-540.
Eltis, D., Behrendt, S. D. and Richardson, D. 1999, The Trans-Atlantic
slave trade: a database on CD-Rom, New York: Cambridge University Press.
Eltis, D. and Jennings, L. C. 1988, Trade between Western Africa and
the Atlantic World in the pre-colonial era, African Historical Review (Oct.
1988), 936-959.
Eltis, D., Lewis, F. D. and Richardson, D. 2005, Slave prices, the African
slave trade, and productivity in the Caribbean, 1674 - 1807, Economic History Review 58 (4), 673-700.
Evans, E. W. and Richardson, D. 1995, Hunting for rents: the exonomics
of slaving in pre-colonial Africa, Economic History Review 48 (4), 665-686.
Fearon, J. D. 2003, Ethnic and cultural diversity by country, Journal of
Economic Growth 8, 195-222.
Fenoaltea, S. 1984, Slavery and Supervision in comparative perspective:
a model, The Journal of Economic History 44 (3), 635-668.
Findlay, R. 1990, The "triangular trade" and the Atlantic economy of
the eighteenth century: a simple general equilibrium model, Essays in Inter42

national Finance N. 177, Department of Economics, Princeton University.
Findlay, R. and O’Rourke, K. 2007, Power and Plenty, Princeton: Princeton University Press.
Finley, M. I. 1980, Ancient Slavery and Modern Ideology. New York:
Viking Press.
Flannery, K. V. 1972, The cultural evolution of civilizations, Annual
review of ecology and systematics 3, 399-426.
Floud, R. 1994, The heights of Europeans since 1750: a new source for
European economic history, in: Komlos, J. (ed.), Stature, living standards,
and economic development, Chicago: University of Chicago Press.
Fogel, R. W. and Engerman, S. L. 1974, Time on the cross, Boston:
Brown Little.
Gemery, H. A. and Hogendorn, J. S. 1974, The Atlantic slave trade: a
tentative economic model, Journal of African History 15 (2), 223-246.
Goody, J. 1980, Slavery in time and space, in: Watson, J. L. (ed.), Asian
and African systems of slavery, Oxford: Basil Blackwell.
Headrick, D. R. 2010, Power over peoples. Techhnology, environments
and western imperialism, 1400 to the present, Princeton: Princeton University Press.
Higman, B. 1998, Demography, in: Drescher, S. and Engerman, S. L.
(eds.), A Historical Guide to World Slavery, Oxford: Oxford University
Press.
Hopkins, A. G. 2009, The new economic history of Africa, Journal of
African History 50, 155-177.
Inikori, J. E. 1992, Slavery and the Revolution in Cotton Textile Productionin England, in (eds.): Inikori, J. E. and Engerman, S. L., The Atlantic
Slave Trade, Duke University Press.
Isaac, E. 1998, Biblical Literature: Hebrew Scriptures, in: Drescher, S.
and Engerman, S. L. (eds.), A Historical Guide to World Slavery, Oxford:
Oxford University Press.
Klein, M. A. 2003, Slavery, in Mokyr, J. (ed.) The Oxford encyclopedia
of economic history, Oxford : Oxford University Press.
Knack, S. and Keefer, P. 1997, Does social capital have an economic
43

payo¤? A cross-country investigation, Quarterly Journal of Economics 112,
1251-1288.
Kremer, M. 1993, Population growth and technological change: one million BC to 1990, Quarterly Journal of Economics 108 (3), 681-716.
Lagerlof, N. P. 2009, Slavery and other property rights, Review of Economic Studies 76, 319-342.
Lovejoy, P. E. 1983, Transformations in Slavery. A history of slavery in
Africa, Cambridge: Cambridge University Press.
Maddison, A. 2005, Growth and interaction in the world economy, Washington D. C.: The AEI Press.
Mann, C. C. 2005, 1491: New Revelations of the Americas before Columbus, Knopf.
Manning, P. 1990, Slavery and African Life, Cambridge: Cambridge University Press.
Marchetti, C. 1979, A postmortem technology assessment of the spinning
wheel: the last thousand years, Technological Forecasting and Social Change
13, 91-93.
Mazumdar, S. 1998, Sugar and society in China: peasants, technology,
and the world market, Harvard-Yenching Institute monograph series 45.
McNeill, W. H. 1976, Plagues and peoples, Basil Blackwell: Oxford.
McNeill, W. H. 1982, The pursuit of power, Basil Blackwell: Oxford.
Miller, J. C. 1988, The Way of Death, University of Wisconsin Press.
Mintz, S. W. 1985, Sweetness and Power. The place of sugar in modern
history, New York: Elisabeth Sifton Books - Viking.
Needham, J. 1969, The Grand Titration, London: George Allen & Unwin.
Nieboer, H. J. 1900, Slavery as an industrial system: ethnological researchers, The Hague: Martinus Nijho¤.
Nunn, N. 2008, The long-term e¤ects of Africa’s slave trades, Quarterly
Journal of Economics 123 (1), 139-176.
Nunn, N. and Wantchekon, L. forthcoming, The slave trade and the
origins of mistrust in Africa, American Economic Review.

44

Olson, M. 2000, Power and Prosperity. Outgrowing communist and capitalis dictatorships, Basic Books.
Olsson, O. and Hibbs, D. A. 2005, Biogeography and long-run economic
development, European Economic Review 49, 909-938.
Patterson, O. 1977, A Critique of the Nieboer-Domar Hypothesis from a
Comparative Perspective, Annals of the New York Academy of Science 292,
p. 12-34.
Putterman, L. 2008, Agriculture, di¤usion and development: ripple effects of the Neolithic Revolution, Economica 75, 729-748.
Solow, B. L. 1987, Capitalism and Slavery in the exceedingly long run,
Journal of Interdisciplinary History 17 (4), 711-737.
Thornton, J. 1990, Precolonial African Industry and the Atlantic Trade,
1500-1800, African Economic History 19 (1990-1991), 1-19.
Thornton, J. 1998, Africa and Africans in the Making of the Atlantic
World, 1400 - 1800, Second Edition, Cambridge: Cambridge University
Press.
Tilly, C. 1990, Coercion, Capital, and European States, AD 990-1990,
Blackwell: Oxford.
Whatley, W. and Gillezeau, R. 2011, The Fundamental Impact of the
Slave Trade on African Economies, in (eds.) Rhode, P., Rosenbloom, J.
and Weiman, D., Economic Evolution and Revolution in Historical Time,
Stanford: Stanford University Press.
Williams, E. 1944, Capitalism and Slavery, University of North Carolina
Press.

45

