The data revolution in African economic history1
JOHAN FOURIE2
Large datasets that analyze the behavior of millions of individuals or that capture the
complexities of the galaxy have, during the last decade, yielded extraordinary scientific results.
Improvements in computing power, increased interconnectedness and more advanced
analytical techniques have heralded the era of Big Data in fields as diverse as astronomy3,
economics4, biology5, and management6.
Yet in the halls of the history profession, this data revolution has gained limited traction. The
obvious reason is the scale of data in the distant past. As the former CEO of Google, Eric Schmidt,
succinctly put it in 2010, between the dawn of civilization through 2003, five exabytes of
information was created. Only seven years later, that much information was created every two
days.
Of course, to paraphrase a well-worn aphorism, not all data that is generated is useful, nor is
everything that is useful captured in data. Indeed, it is often the historians’ main duty to
decipher the more useful data, qualitative and quantitative, from that which is meaningless. Too
much information can be as problematic as too little.
It is the purpose of this paper, however, to show that the benefits from the data revolution in
history can be consequential. The surge in computing power and access to data processing
software and online resources have allowed historians over the last two decades to capture
historical statistics on a much greater scale than what was possible before.7 The applicability of
the data revolution to the past is especially valuable, I argue, in areas with limited written
records, like sub-Saharan Africa. Here I document how a new generation of economists,
geographers and historians have undertaken to rewrite African history based not only on
thousands of individual archival records (colonial sources often written for purposes entirely
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orthogonal to current research questions), but also on geographical, climatic and demographic
projections into the distant past, with surprising answers and new challenges.
A NEW AFRICAN ECONOMIC HISTORY
African history has always had to overcome the problem of limited written records. Henry
Morton Stanley’s quip of Africa as the ‘Dark Continent’ was, at least until the end of the colonial
period, a reflection not only of its geography but also of its history. It was only in the 1960s
when most African countries had gained independence that historians, within Africa and
outside, borrowed from archeology, linguistics and oral history to investigate the continent’s
rich and varied past.
It was Africa’s economic history, in particular, that was in high demand. The euphoria
immediately following independence and the rapid economic growth rates during the late
colonial and early post-colonial periods, raised unanswered questions about African societies’
past fortunes, the impact of imperialism and colonialism, and the possibilities of future
prosperity. Economic History departments were established in universities across the continent.
Debates could be fierce, informed by the ideological battles between Marxism and liberal
economics. Evidence in support of hypotheses came most often from colonial-era records,
notably reports, letters and other such qualitative sources.
Sadly, by the 1980s, three forces had coalesced to push African economic history to the
intellectual periphery.8 First, Africa’s economies were in decline. The oil shocks of the 1970s and
the consequent debt crises and IMF structural adjustment programmes had not only affected the
resources available to African universities but had deflated interest in explaining past fortunes.9
Second, as postmodernism became fashionable, historians became more interested in cultural
and social history rather than in general theories of economic development. Third, following the
cliometric revolution of the 1970s, economics became more mathematical and statistical. A
combination of these three forces meant that African economic history, both within and outside
Africa, was in serious decline.
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It was not until the 2000s that African economic history would awake from its slumber. Led by
prominent economists, the renaissance of African economic history would, much like the postcolonial period, coincide with the rise of Africa’s economic prospects.10 The new African
economic history, however, was also the result, I argue here, of another important change: the
methodological and technological revolution within the economics profession. It was the dawn
of the data revolution in African history.
While Acemoglu, Johnson and Robinson is widely credited with rekindling interest in African
economic history with their provocative claim that the institutional legacies of European settlers
in Africa explains much of the disparity in levels of development today, their main contribution
was not the use of a large, new dataset but rather the causal inference they made through the
use of a novel instrumental econometric technique. Their claim of the persistence of institutions
attracted the interest of a younger generation of economists, though, eager to tackle the issues of
African poverty and underdevelopment.
One of these was Nathan Nunn, then a PhD student at the University of British Columbia, who
undertook an extensive study of the economic consequences of the slave trade. Using and
expanding an already extensive list of African slaves exported to the slave markets in the
Americas, Nunn proved the causal link between the number of slaves exported and the level of
GDP in 2000.11 After his appointment at Harvard, Nunn continued to ask questions about the
African past: together with Leonard Wantchekon, Nunn identified trust as one mechanism how
the slave trade still affects African societies; with Diego Puga, he showed how the slave trade
pushed Africans into rugged areas, which still affect their ability to trade.
The use of environmental information is an especially useful tool to link past events to the
present. As mentioned, Nunn and Puga use terrain ruggedness as explanatory variable. Marcella
Alsan use measures of temperature and humidity to assess the impact of the Tsetse fly on
current development outcomes in Africa.12 And James Fenske and Namrata Kala use an annual
panel of African temperatures and port-level slave exports to show how past environmental
shocks affected the slave trade.13 The use of climatic and other environmental information
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geocoded at the micro level allow these scholars to test the persistence of historical events with
a high level of statistical accuracy.
The data revolution has not only offered new variables to measure past events, but it has been
especially useful as a contemporary outcome variable. In the absence of data on regional African
economies, for example, Michalopoulos and Papaioannou use light density at night obtained
from satellite imaging to test the impact of precolonial ethnic institutions14 and the impact of the
borders drawn during the Scramble for Africa15 on current economic performance. Others have
followed this approach.16
Contemporary survey data, now with geocoded observations, are also popular outcome
variables. Nunn’s paper with Wantchekon on the origins of mistrust is a case in point, using the
Afrobarometer survey to measure levels of trust. Martin Abel’s work on forced removals during
apartheid also relies on the Afrobarometer17, while Michalopoulos, Putterman and Weil match
Demographic and Health Survey (DHS) data to information on the ancestral ethnicities of
respondents to show that descendants of agriculturalists are wealthier and better educated than
the descendants of groups that practiced pastoral farming.18
Not everyone agree, though, that these broad-brush studies, linking an historical episode with
contemporary data, are necessarily useful. The main critique labeled against such an approach is
that it ‘compresses history’, in short, that it oversimplifies the causal links from the past
experience to the present.19 Morten Jerven, in a recent book, goes as far as to say that African
economic history should be liberated from the tyranny of econometricians.20
African economic historians, instead, have proposed an alternative data approach, one that
focuses on unearthing and digitizing colonial-era archival records. Over the last decade, scholars
14
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have ploughed through colonial Blue Books, tax censuses, voters’ rolls, marriage registers and
more to gain insights into African societies’ population size21, wages22, incomes23, education24,
inequality25, fiscal systems26 and transport networks27. Instead of discussing all these
contributions, I illustrate the application of the data revolution in African history with reference
to one type of archival document: military attestation forms. These forms are useful because it
includes individual-level observations of heights, an indicator that is widely used as a proxy for
measuring living standards in the absence of other evidence.
A CASE STUDY OF HEIGHTS
The use of human heights or stature as a proxy for standards of living is now more than three
decades old.28 Social scientists agree that height generally reflects an individual’s early-life living
conditions, including access to nutrition and the prevalent disease environment, and that
21
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changes in the average height of society are borne out by changes to the living conditions of
those people.29
But while we would expect that heights positively correlate with incomes, economic historians
soon discovered, when analyzing heights in Western Europe and North America, a surprising
negative correlation between height and output during the early phase of industrialization in
England and elsewhere.30 This became known as the ‘Early Industrial Growth Puzzle’ in Europe
or the ‘Antebellum Puzzle’ in the US, and for most of the last two decades of the twentieth
century scholars on both sides of the Atlantic would attempt to explain this puzzle.
Although the heights of nineteenth-century Africans were already the subject of a David Eltis
paper in 198231, it was only in the mid-2000s that African attestations – and therefore heights –
would receive the attention it deserves. Alexander Moradi and Jörg Baten were pioneers in using
heights as a way to document the evolution of living standards of African peoples in an era of
unreliable data32; they used DHS data to construct historical birth-cohorts to investigate
inequality in heights.33 But the DHS data could only be usefully employed in analysis since the
1950s, which was at the end of the colonial era. Another source was necessary to investigate the
colonial, and hopefully pre-colonial, era.
In 2008, Moradi published a paper in the Journal of International Development that did exactly
that.34 He used a sample of 1046 Ghanaian WWI and WWII recruits and 730 Kenyan WWII
recruits, in addition to surveys, to measure the impact of colonial policies on African living
standards. In follow-up work on the same question, his sample more than doubles.35 Moradi’s
groundbreaking work stimulated interest in military records elsewhere in Africa, often with
startling results. In nineteenth-century West Africa, Gareth Austin, Jörg Baten and Bas van
29
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Leeuwen find that Ghanaian and Burkinabe recruits were notably shorter than north-western
Europeans but not shorter than southern Europeans during this period.36 In twentieth-century
West Africa, Denis Cogneau and Lea Rouanet found that the pace of increase in the heights of
those born in Côte d'Ivoire and Ghana during the late colonial period (1925–1960) was almost
as high as the pace observed in France and Great Britain during the period 1875 to 1975.37 In
South Africa, Kris Inwood and Oliver Masakure found that Coloured South Africans were 6cm
shorter than white South Africans at the start of the twentieth century, a significantly smaller
difference than today.38 And Johan Fourie, Kris Inwood and Martine Mariotti find that white
heights increased significantly in the Boer Republics following the discovery of minerals, while
whites born in South Africa’s Western Cape saw no concomitant increase.39 These results can
now be integrated into a larger literature on the living standards of indigenous populations
across the world. 40
Information on heights is thus useful not only as tools to measure the level of living standards
over time, but also to test the effects of different colonial policies. Cogneau and Moradi use a
much larger sample of recruits from Ghana and Togo – 11940 observations – to test the impact
of the partition of German Togoland after World War I on education outcomes.41 The part of
Togo that fell under French mandate had lower levels of literacy following the partition than the
parts that were ruled by the British. They attribute this to the French authorities’ hostile stance
towards missionary schools. Remi Jedwab and Moradi analyze the effects of colonial railways on
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various economic outcomes including heights, finding that railways boosted the production of
cash-crops like cocoa, improving incomes and the heights of those born closest to the railways.42
A positive income shock on heights is also found by Martine Mariotti in an investigation on the
heights of black mine workers in South Africa. A 1974 plane crash provoked the Malawian
government to ban the migration of mine workers to South Africa, forcing mining authorities in
South Africa to recruit from the Transkei, a homeland in South Africa. Mariotti show that the
exogenous shock in household incomes to the newly recruited mineworkers of the Transkei
increased the heights of children born during or immediately following 1974. This increase in
heights happened to only those districts where mine workers were recruited from.43 Mariotti
together with Taryn Dinkelman have now turned their attention to the impact of the plane crash
and the sudden stop to labour migration on Malawian households.44
The value of heights data is that it provides a snapshot of living standards in the absence of other
individual-level records. Colonial authorities were often less inclined to collect accurate data on
indigenous populations. Where information is available, it comes with colonial-era biases that
are difficult to disentangle. There is however no reason to suspect that military heights
information would be subject to systematic biases; its use for researchers are orthogonal to the
purposes for which it was collected.
Yet attestation forms have their own selection issues. Not everyone qualified for military service.
Often minimum height requirements were imposed, which means that attestation heights are
often truncated to the left. Such truncation can be checked statistically (through the use of
truncated regression models, for example) but that does not entirely allay the fears that some
other unobservable selection is present. These fears are indeed the subject of several new
research papers by Howard Bodenhorn, Timothy Guinnane and Thomas Mroz.45 They claim that
the declining heights observed during the Industrial Revolution – the ‘Early Industrial Growth
Puzzle’ – does not reflect a decline in living standards but instead a change in selection into the
military. In short, they argue that the best men (i.e. tallest) would have chosen the military as a
career when returns in the private sector was small (at the start of the Industrial Revolution). As
42
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the economy grew, however, returns to private sector employment would have increased, with
no concomitant increase in the military. This would have meant that weaker men (i.e. shorter)
would have selected a military career as the best men found employment in the private sector.
This type of unobservable selection may also arise, Johan Fourie, Kris Inwood and Martine
Mariotti show using South African recruits to World War I, because of changes in military
technology.46
Despite these concerns, heights provide a useful proxy for individual-level living standards in
the absence of other measures. Information on heights show how the data revolution in African
history have provided new insights into the welfare impact of colonial-era policies on subjects
that remained outside the remit of colonial-era recordkeeping.
MORE THAN JUST LARGE DATASETS
The case study on heights has illustrated how the collection of large numbers of numeric data,
particularly in regions like sub-Saharan Africa with few written records, can provide new
insights into the past. But the availability of large, unexamined archival datasets is only one
aspect of the data revolution; new tools of data transcription, augmentation and collaboration
allow for faster and less expensive digitization, more rigorous investigations and the
replicability and comparability of results. The data revolution is not only a shift to large datasets
but a framework by which computational power and statistical techniques are employed to
expand the scale and scope of research questions.
Let us investigate each of these aspects in turn. Data transcription – the manual rewriting of
archival sources often into a digital format like Excel – is a laborious and expensive exercise. As
an example we again turn to the attestation forms. Figure 1 shows the attestation of Diederick
Alfred Joseph Yates, an Englishmen who signed up for the South African Constabulary in 1902.
Although the form is standardized and the text clearly eligible to a skilled historian trained in
reading late nineteenth-century handwriting, there is no possibility to automate the
transcription of these attestations. Computer science algorithms are as yet unable to capture the
information contained in these attestations with a high level of accuracy.
The historian must therefore spend countless hours transcribing these attestations into
information that can be analyzed, or do so as part of a research team. Both options are costly. It
often means that historians have to select samples, much like Kris Inwood and Oliver Masakure
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did when investigating South African soldiers fighting in World War I and World War II.
Although several hundred thousand of these attestations are available in the Defense Force
archives, time and funding constraints meant that they could only transcribe 10 000 attestations
for each of the Wars. Such sampling introduces additional biases that must be considered when
analyzing the results. It also contradicts the methodology now popular in the era of Big Data,
which advocates the use of all available data.
Figure 1: An attestation form from the South African Constabulary

There is hope, however, that the costly transcription of archival sources such as attestation
forms could soon be replaced by the less expensive algorithms of computer scientists. Optical
character recognition (OCR) is a rapidly developing technology that already has wide
applicability in history, most notably in the Google Books project to scan all distinct book titles.
The digitization of historical editions of newspapers has gained momentum too.47 Note that
these books and newspapers are printed which simplifies the OCR technology required to
digitize and transcribe the content. Yet advances are being made in OCR of natural images which
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contain written text.48 It is only a matter of time before an image such as Figure 1 can be read by
an algorithm with a high level of accuracy. Such a technological breakthrough in computational
linguistics, with the aid of historians, can have large consequences for the field of economic
history.
The second aspect of the data revolution is data augmentation. Data augmentation is the
addition of information from internal or external sources with the aim of adding value to the
original data. Although it has always been possible to add new information to existing data, it
has almost always had to be done manually. Computerization and the development of matching
algorithms have made this process much easier.49 To return to the attestation case, it is now
possible to match recruits’ names and birth dates to, for example, genealogical records. This
allows researchers to not only gain new insights into the recruits themselves, but also answer
questions that were previously unsolvable, like calculating intergenerational mobility using
height as an indicator of living standards. There are countless such new avenues which data
augmentation can explore.
The third aspect of the data revolution is the ability to share and augment across research
networks. There are already several examples in Economic History where data sharing have
resulted in collaborative projects that aim to compare historical measures. At a macroeconomic
level, series such as the Penn World Tables50 and the Maddison project51 have provided scholars
with cross-country comparisons back in time. University of Pittsburgh professor Patrick
Manning’s Big Data in History project aims to “create a world-historical archive that will trace
the last four centuries of historical dynamics and change”.52 And Jan Luiten van Zanden at
Utrecht University has undertaken the Clio-infra project, which aims to establish “a set of
interconnected databases has been set up containing worldwide data on social, economic, and
institutional indicators for the past five centuries, with special attention to the past 200 years”.53
This project has now evolved into the CLARIAH project, consisting of a consortium of more than
40 partners who store and share all types of data related to the arts and humanities in a
standardized and user-friendly format.
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In African history, Ewout Frankema of Wageningen University and his students have taken the
lead to digitize and transcribe the colonial Blue Books, allowing research on colonial education,
public finance and population estimates.54 In an award-winning study, Frankema and Marlous
van Waijenburg show that African real wages were significantly higher than subsistence levels,
and rising for most of the colonial period. In some places, wages were much higher than
comparative figures for Asia. They suggest that the idea of sub-Saharan Africa is persistently
poor is not supported by the evidence.55
In a similar vein, Morten Jerven has reconstructed African Gross Domestic Product measures,
finding large irregularities between existing World Bank, IMF and Penn World Table estimates.56
In two highly-acclaimed books, Jerven emphasized that Africa’s image as a ‘hopeless continent’ is
really only a construction of the 1980s and 1990s.57
Jutta Bolt and Leigh Gardner are compiling large amounts of fiscal revenue and expenditure data
at the local level for the late colonial period.58 They pair these new records with anthropological
records on pre-colonial states to assess the extent to which the fiscal capacity of local
government units reflected pre-colonial state centralization.
These reinterpretations of the African past are the consequence of digitizing, transcribing and
also sharing the vast amounts of data available in colonial archives. And such projects are
ongoing. One of these is a project led by Felix Meier zu Selhausen at Sussex University to digitize
and transcribe vast quantities of demographic records kept in missionary station archives. These
records are not without problems – selection into formal Christian mission stations, for example
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– but they do provide a glimpse of African demographic change and living standards unrecorded
in the colonial Blue Books.
Of course, more detailed records are available of settlers and their activities. At Stellenbosch
University in South Africa, Erik Green, Dieter von Fintel and I are constructing an annual panel
data set of several thousand settler farmers over more than 140 years of settlement. Once
complete, the dataset, augmented with information from probate inventories and genealogical
records, should provide a thorough account of eighteenth- and nineteenth century life in colonial
South Africa, and provide economists with a dataset to understand the economic consequences
of exogenous shocks such as the abolishment of slavery or smallpox epidemics. Yet these records
also provide detailed demographic information on the Khoesan, a population group almost
completely neglected in the quantitative sources.59
The scale of the project – several thousand individuals are recorded annually – does not allow
for matching individuals manually across years. Instead, a self-learning algorithm identifies
unique individuals, and links them to an individual ID. The same individual can thus be observed
over his entire lifetime. By adding genealogical records, the algorithm can be expanded to also
link families across generations. Such an intergenerational panel would not have been infeasible
without the advent of large computing power and powerful statistical techniques.
THE DIFFUSION OF THE DATA REVOLUTION
One may legitimately ask whether the data revolution has contributed to a better understanding
of the African past, and how historical factors still shape the destinies of its people. While it is
perhaps too early to judge the contribution of the data revolution, the new approach has
certainly generated interested far beyond the narrowly-defined disciplinary borders of
economic

history.

Econometricians,

geographers,

evolutionary

biologists,

linguists,

demographers, sociologists and computer scientists are beginning to exploit the rich
quantitative history of Africa in new ways using their own methodological approaches. This
should be welcomed by economic historians, not only because it generates an audience for their
previous work but because it provides new ways to test earlier conjectures and hypotheses.
The risk, however, is that economic historians are left behind by the data revolution, anchored to
their own approaches which emerged in an era without readily available quantitative data. This
59

Fourie, J. and Green, E. 2015. The Missing People: Accounting for the productivity of indigenous populations
in Cape Colonial History. Journal of African History. Vol 56(2): 195-215; Baten, J. and Fourie, J. 2015.
Numeracy of Africans, Asians, and Europeans during the Early Modern Period: New Evidence from Cape
Colony Court Registers. Economic History Review. 68(2): 632-656.

13

is especially pertinent for scholars with limited access to the statistical tools the data revolution
requires. Often these scholars are based at universities in Africa, creating inequality within the
discipline between those able to adopt the new methods due to their frequent interdisciplinary
interaction and those geographically isolated from such interactions.60
A recent debate within Economic History of Developing Regions summarizes this tension best. In
a summary of African economic history research, Erik Green and Pius Nyambara writes61:
[E]conomic history research at African universities is not only strong, but remained vibrant
even when African economic history was on the decline at universities elsewhere. The lack of
visible output in major economic history journals is thus not a sign of weakness. Instead it is
an effect of the increased methodological specialization of economic history in the Western
world. There is a danger that this specialization may led to regional isolation and we thus
urge economic historians in the Western world to further engage in the work by African
scholars.

In a response, Gareth Austin suggests that limitations within African universities are likely the
reason for slow adoption of quantitative techniques by African scholars62:
Resource constraints are a major hurdle, but research and teaching in the field has been
inhibited by institutional constraints and intellectual priorities as well. The overwhelming
priority that economics departments in Africa rightly give to the study of current problems
does not seem to be combined with an awareness of the uses of history in fulfilling this
mission. Meanwhile, the institutionalization of the humanities/social sciences divide in many
universities has made it less likely that history graduates will be equipped to combine
qualitative and quantitative techniques, let alone focus on the latter.

These are serious limitations to equipping the next generation of African economic historians
with the quantitative tools to partake in the data revolution. It is not entirely clear which
incentives, and by whom, will minimize the likelihood of continued isolation by African scholars.
One approach suggested by both Green and Nyambara and Austin is to encourage collaborative
work through joint funding applications and research programmes. Here, though, the danger of
an unequal partnership, with the non-African partner in the dominant position driving the
research agenda, remains real.
60

A case in point is the contributors to a special issue on the Economics of Apartheid published in Economic
History of Developing Regions in 2014. See Mariotti, Martine, and Johan Fourie. "The economics of apartheid:
An introduction." Economic History of Developing Regions 29.2 (2014): 113-125.
61
Erik Green & Pius Nyambara, 2015. “The Internationalization of Economic History: Perspectives from the
African Frontier”, Economic History of Developing Regions, 30, 1, 68-78.
62
Gareth Austin, 2015. “African Economic History in Africa”, Economic History of Developing Regions, 30, 1,
79-94.

14

Another approach, favoured by me, is for European and US universities to actively recruit and
subsidize PhD students from Africa. After completing their studies, these students, equipped
with the tools necessitated by the data revolution, can return to their countries-of-origin, and
begin the slow but sustainable process of training and teaching colleagues and students. That is
the most likely way, in my opinion, to bridge the data revolution divide that threatens to stall the
renaissance in African Economic History on the African continent.
CONCLUSION
African economic history has already gained much from the data revolution of the last two
decades. The tools of data transcription, augmentation and collaboration associated have
revealed much we did not know about the African past, and its impact on the present. The
continuing efforts to transcribe and digitize large numbers of colonial and post-colonial records
suggest that we are likely to learn much more about Africa’s economic past over the coming
decade.
But to avoid the deep division between those equipped in the tools of the data revolution and
those outside its purview, more African students must be assisted to study under the guidance of
those at the technical and methodological frontier. This may require a commitment by nonAfrican scholars at European or US universities to invest time and resources in establishing longrun partnerships with African universities.
Equipping African scholars with the tools to partake in the data revolution is not only necessary
to redress the inequalities of the past but an essential building block towards a thriving
academic discourse, both within Africa and between Africa and the rest of the world. ‘The past is
never dead, it is not even past’, William Faulkner once said. This is nowhere more appropriate
than on a continent where the effects of colonialism, as the new African economic history show,
still permeate. An inclusive data revolution which builds on the lessons of the past promises to
make the Dark Continent a lighter shade of grey.
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