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Translating Technology in Africa

Richard Rottenburg

1	 Probing a Problematisation

It is generally understood that problems are not found, but need to be 
constructed. The first question is thus: how and what does this series on 
Translating Technology in Africa problematise? Together, the volumes in the 
series offer exercises in problematising the role of science and technology in 
Africa. In order to do so, the series probes the multiple ways in which science 
and technology are circulated, translated, and entangled with local practises. 
The relevant circulations are largely bi-directional and take place between 
temporalities (past to present), geographical spaces (urban to rural, country 
to country), and societal spheres. The entanglement of the technoscientific 
sphere with political, economic, legal, social, and cultural threads sits at the 
heart of each of the volumes and their chapters, evidencing the resultant 
particular and ever-changing assemblages (Suchman 2007). The collected 
case studies each describe concrete empirical events and situations that have 
manifested across various sites on the African continent. Most are variations 
and combinations of a few types of practices such as technoscientific solutions 
of practical problems, experimental innovations, melioristic interventions, 
creative adaptations, improvisations, and tweaks. Central to each of these 
practices lies the act of translation.

This problematisation immediately elicits a sceptical question. The prac- 
tices listed are implicated in the overarching role of science and technology 
in preparing and supporting European imperialism and colonialism, and in 
the destruction of the planet’s ecology. They are also implicated in the more 
hidden ways in which postcolonial forms perpetuate and increase intolerable 
inequities. This book series proposes an effective way of addressing exactly 
these disturbing aspects by first identifying a contextualisation and an entry 
point that circumvents binary juxtapositions between “us” against “them,” 
“local” against “imported,” or “familiar” versus “alien.” Importantly, the series 
argues against essentialising and ontologising the characteristics of the 
juxtaposed entities. 

This attempt at evading essentialising binaries follows a tradition that can 
be traced back to Leopold Sédar Senghor. During the first few decades after the 
independence of most African countries in the 1960s, the idea that “Europe 
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underdeveloped Africa”—a phrase coined by Walter Rodney in 1972—implied 
a quest for development on the continent. This striving seemed indisputable in 
those years and was primarily directed towards technoscientific development. It 
was programmatically expressed by Senghor in January 1974 at the “Conference 
of the Ministers of African Member States Responsible for the Application 
of Science and Technology to Development,” organised by UNESCO in Dakar 
(UNESCO 1974). The core political aim of the time was to compensate for what 
colonial governments failed to do and partly suppressed in their mission to 
establish technological infrastructures necessary for the extraction of mineral 
resources and agricultural products. The stance influenced by Senghor was later 
reinforced by Souleymane Bachir Diagne (2013) and Achille Mbembe (2021). 
According to the latter, the colony created zones of creolisation that foster 
exchange, dialogue, and new imaginations, and possibilities for an alternative 
version of global modernity for the planet. In Mbembe’s rephrasing of an 
argument by Frantz Fanon it is the establishment of self-ownership through 
disalienation that will make “the creation of a new species of men and of new 
forms of life” possible (Mbembe 2021, 55). In this sense, our series of volumes 
on translating technology is interested in emergent shifts in the capacities of 
emancipation as related to the technosciences in postcolonial African contexts.

Such an approach prioritises two contextualisations: circulation (as opposed 
to inheritance) and future-orientation (as opposed to past-orientation). In 
other words, the entry point is not origin but future-making. The question 
is then how technoscientific knowledge production should be transformed 
to better serve a sustainable future for the planet—as the most precious 
common good—instead of serving capital reproduction. In short, how can 
technoscientific knowledge production be transformed to serve the ongoing 
search for the commons (Stengers 2015)? 

Focused mainly on the highly technicised and industrialised countries of 
Europe and North America, Science and Technology Studies (STS) emerged 
in Europe during the 1970s as a distinct academic field with its own agenda. 
Over twenty years after STS was recognised, gained prominence, and became 
institutionalised in some of these countries—albeit on a very small scale—its 
problematisations and approaches were picked up in Latin America, Southeast 
Asia, and Africa where they were critically translated into postcolonial 
contexts and in so doing, modified. However, the level of institutionalisation 
and popularity of the field is lowest at African universities and research 
institutions. Broadly speaking, on the one side of the general academic 
campus is a robust quest for the modernist advancement of science, medicine, 
engineering, mathematics, and computation which is officially celebrated and 
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well-financed. This happens largely unmoved by the scepticism towards the 
colonial imbrications of technoscience raised on the other side of the campus. 
Here, an equally robust quest for postcolonial critique of modernist and 
universalist understandings of technoscience has flourished in the humanities 
and social sciences, while reciprocally remaining largely unresponsive to the 
deep convictions of the scientists and engineers.

STS is an attempt to disturb this conspicuous configuration that can be 
found around the world by unearthing its inconsistencies and examining the 
entanglement of the technoscientific sphere with the political, economic, 
legal, social, and cultural threads. It does not reduce technoscience to power 
and money, nor power and money to technoscience. STS also rejects the 
assumption that technoscience is an expression of deep cultural assumptions 
or hidden laws of history to be revealed by cultural studies and philosophy. 
Rather, its objects of study are situated somewhere in the middle, in the details 
of the practices of the interstitial spaces between the two sides of the academic 
campus.

Another STS attempt to disturb an influential and seemingly stable 
understanding of science refers to the erroneous conviction that what matters 
is “high theory” and “breakthrough experiments” conducted by few chosen 
men of genius. Yet what really matters are the innumerable and often minute 
practices, their material infrastructures, and the complex ways in which they 
interweave to form temporary configurations (Elias 1992), with reference to 
some specific zeitgeist. Indisputably, there are theoretical and conceptual 
considerations aimed at making predictions that can be corrected (Chalmers 
1976), mainly through experiments (including research instruments), 
measurements and statistical calculations (including digital technology). 
However, framing narratives such as progress and apocalypse, or equality and 
justice, and unpredictable intricacies of concrete situational practices also play 
an important role in shaping the production of technoscience. The latter often 
remain largely invisible. 

The problem with this invisibility is that it significantly distorts public 
understanding of what scientific knowledge means. Invisibilising the 
contingency of the research process and the probabilistic nature of any scientific 
finding within the political discourse invokes a false notion of certainty. This 
invocation of certainty ultimately feeds either a dangerously naïve belief in 
science or an equally hazardously disbelief. The fact that things notoriously 
remain uncertain and often turn out rather differently than predicted does 
not justify any of these convictions. It rather proves that science is open to 
correction.

The authors of this series aim to critically explore technoscientific practises 
by holding these contextualisations in mind, as mentioned, and focusing on 
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future-making instead of origins. Offering detailed descriptions of technologies 
at work, they engage with STS-inspired concepts and methodologies. They do 
so without assuming STS as a canonised body of superior scholarship imported 
from elsewhere, waiting to be deployed to the African context. They also do 
not assume that there is another predestined or grander way of knowing 
how technoscience and politics are related to each other. To the contrary, the 
authors aspire to critically and open-endedly unpack the existing scholarship 
and develop it further, so as to improve both Africa-related Social Studies of 
Science and Technology and STS in general.

This endeavour is important since contemporary governance around the 
world, including in African countries, often centres on regulating various 
technoscientific measures. The current Covid-19 pandemic underscores a 
configuration of social, economic, and environmental problems that were in 
fact glaringly obvious long before the pandemic. Most critical social problems of 
government—like equality, justice, health, education, and employment—relate 
to inequalities that are systematically engendered by capitalism. Simultaneously, 
these universal sociopolitical and juridical problems of capitalism relate to 
issues of the environment such as climate change, energy resources, and toxic 
residues. Both types of problems and their entanglement—and this is what the 
series is interested in—are framed and addressed by evidence that is produced 
within the technoscientific field. A comprehensive understanding of how 
this field works is therefore crucial for democratic participation, government, 
and corporate decision-making processes. Without a sufficient level of lay 
expertise, democracy is in danger of falling prey to flawed understandings of 
the technosciences and how they shape the world and are shaped by it. 

It is equally important that technoscientific experts have an adequate 
understanding of the presuppositions within which their practices are 
enfolded, of the assemblages that their practices and material objects are 
unavoidably part of, and last but not least, of the popular understandings of 
what it is that they actually do. Considering this background, the series aims to 
trigger a vivid curiosity towards this field of inquiry. It intends to demonstrate 
that the different settings in which technoscientific solutions are developed 
and deployed require different approaches to examine them. It thus does not 
import STS to Africa but offer inspiration on how to rewrite STS in and from 
Africa—not only for students of the humanities, social sciences, and law, but 
also for students of the sciences, engineering, and medicine.

All these goals cannot be achieved without the active involvement of 
technoscience. Modernist technoscience emerged in Europe during the 
seventeenth and eighteenth centuries by translating diverse knowledges first 
from Europe and then from most parts of the world into a new assemblage. 
During this translation process a lot was lost and sacrificed for the sake of 
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coherence. During the subsequent two centuries, this assemblage expanded 
around the whole world under the banner of progress and civilisation—a 
banner that regularly served as poor camouflage for exploitation and crimes 
against humanity.

Modernist technoscience did not prevent but rather amplified the 
mechanisms of self-devouring growth and ruination by the reckless industrial 
production not only of growing inequalities, but also of toxic residues that 
now threaten to terminate human life on the planet. Twenty-first century 
technosciences need to create new forms of sustainable future-making that 
will have to be measured against their ability to contribute to healing the 
planet. Achieving this goal presupposes that locally situated methodologies 
and technoscientific archives need to be recognised, represented, and 
included into the making of technosciences that can guide humanity out of 
the catastrophic times we are living through.

2	 Probing Concepts

Against this backdrop, each volume in the series inquires into the multiple 
ways in which science and technology are translated so that they circulate and 
entwine with various other threads of concrete practices that result in ever-
changing assemblages. Although the case studies examine different empirical 
events and situations, they all pay attention to the emergence and unfolding 
of ever-changing yet patterned assemblages, while simultaneously critically 
probing the analytical concepts they deploy. 

The concept assemblage as used in much of STS literature is translated 
from the French word agencement which has no exact English counterpart. 
Agencement—the word agency is recognisable within it—refers to an 
arrangement or a combination of heterogeneous elements adjusted to 
one another, without the understanding that a human agent has arranged 
a number of passive things according to a human plan to expand human 
agency. Quite the contrary, agencements are endowed with their own 
capacity of acting. In the original understanding by Deleuze and Guattari 
(1987), there is nothing outside of an agencement because its description 
and the construction of its meaning is also part of it. This is to say that a 
sociotechnical agencement includes the language that describes it. To argue 
this way, Deleuze and Guattari need to contradict their own proposition as 
they claim to critically look through the recursive loop while maintaining 
that this is impossible. 

One can, however, reasonably maintain that human sensemaking is able 
to self-reflectively include this loop into its operation as a way to inspect 
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any sociotechnical assemblage from the outside. Insisting on this capacity 
of self-reflexivity does not mean restating the modernist claim that humans 
are in control of the assemblages of which they are a part. It equally rejects 
the opposite understanding that humans cannot be held responsible for the 
assemblages they helped to create.

Assemblages, as we have emphasized above, are the result of combinations 
of heterogenous elements adapted to each other. Some of these elements are 
human and others non-human, some are material and others immaterial. One 
can first think of simple examples like a library, a hospital, or an airline. At 
the same time and on a different level of classification, these combinations 
relate to differentiated fields of praxis—social, political, economic, legal, 
and cultural—with their distinct logics, codes, valuations, and normativities. 
One can easily imagine how the latter shape libraries, hospitals, or airlines. 
To employ a different vocabulary, we can speak of an entanglement of all the 
enumerated threads to form material-semiotic assemblages with their own 
agency. This agency is not situated in any of the threads themselves, but rather 
lies right in-between them. So far, we have seen how assemblages and practices 
are co-constituted. The assertion has been that they are eternally unfolding 
and never result in permanent patterns. 

The one main cause for this perpetual change is prefigured in the fact that 
assemblages exist only as far as they are enacted in practices. Practices are 
patterned and thus imply repetition—otherwise one would not distinguish 
them from random activities and behaviours. Repetitions necessarily engender 
differences. What is repeated is being changed. As practices are therefore 
necessarily changing, they are—in the context of modernity—related to a 
horizon of changes for the better (Arendt 1998). One main route for trying out 
better possibilities for the future is to observe other peoples’ practices in search 
of improvements of one’s own practices. It is here that the notion of circulation 
gains importance for the approach that the authors of this series adopt. It is 
also here that it becomes clear why a search for origins fails to understand how 
assemblages unfold. 

Assemblages and institutions cannot easily travel in their entirety and as 
such. This is due to the fact that they exist only as webs of relations between 
heterogeneous elements that constitute each other in the space between them. 
It is only some of the elements that can travel quite well. Think again of the 
three exemplar assemblages: a library, a hospital, an airline—none of which 
can travel. But books, medication and spare parts can easily be circulated. 
Librarians, doctors, and pilots can easily travel. Also techniques of cataloguing, 
diagnostic apparatuses, and repair and maintenance protocols can circulate. 
In order to depart, travel, and arrive,—in other words, to circulate—these 
elements disconnect from their assemblages and must be translated into 
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mutable material-semiotic forms that depart and travel, and then adapt again 
to new forms that connect to other assemblages. 

In this sense the central operation in the constitution of an assemblage is 
translation. This argument thus seems to imply that there is an immutable kernel 
to the mutable material-semiotic form that justifies the logic of translation. 
To reify the point, it helps to remember one of oldest meanings of the word 
translation as referring to the fundamental question of how far it was possible 
to “translate” from earth to heaven without death (Hebrews 11:5, Bible, King 
James Version of 1611). Notwithstanding its religious indexicality and implicit 
ontology—we are here speaking of the soul—this means that after long travels 
and many translations even an immutable kernel of a phenomenon will most 
likely get lost in translation. In the best case it will not die but transmorph into 
another form of existence.

Circulation and translation result in versions of isomorphism (things become 
similar) and with time of transmorphisms (a new form emerges). Firstly, 
isomorphism is often achieved through normative regulation like for instance, 
when all countries around the world agree to use the Gregorian calendar as 
a metacode for air traffic or stock exchange regulation, while they continue 
to use other calendars as their own cultural code. Secondly, isomorphism is 
often achieved through emulation or adaptation to the way others are acting; 
it is a form of mimetic learning, and hence the concept is also known more 
specifically as mimetic isomorphism. This happens, for instance, when many 
libraries, hospitals, and airlines around the world imitate a particular library, 
hospital, or airline that they believe is outstandingly successful. In such cases, 
a blueprint circulates and becomes a model through imitation. Without 
imitation there is no model. Those who imitate a blueprint create the model. 
Thirdly, isomorphism is often achieved by coercion. But in fact, the three 
versions of isomorphism (normative, mimetic, coercive) are ideal types, since 
dimensions of all three are often implicit in any real case. Over time, what once 
appeared to be isomorphism may turn out to be a case of transmorphism as 
the circulating form has been translated up to a point that a new form emerged 
which can start new cycles of imitation.

The European colonisation of great parts of the world including the African 
continent did not start as project of coercive isomorphism. The intention was 
not to install any of the political, juridical, and economic structures that were 
shaping European countries during those times. On the contrary, colonial 
extraction worked better by avoiding isomorphism and often began with brute 
force, executed with superior weaponry. However, as the European colonial 
powers pursued their economic interests, they were dragged into projects 
that implied coercive and normative forms of isomorphism into the field 
of for example, education, health, and basic infrastructure. Related projects 
aiming at normative isomorphism were joined by some forms of mimetic 
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isomorphism on the side of colonised people who tried to make the best of the 
situation particularly in view of their liberation. One can say that European 
colonialism ended when a number of structures in the colonies had become 
isomorphic enough—like education, mobility, communication, and the form 
of the nation state—to organise effective resistance and liberation movements 
that would drive the colonisers out. 

For the purpose of this series focused on translating technology in Africa, the 
relation between the circulation of technology and trans- and isomorphism is 
the main and central focus. Within this problematique, the relevant entry point 
here is that the travel of technology never completely follows fixed political 
boundaries of any kind including those of colonial or postcolonial states. 
Instead it results in differential outcomes that are also shaped by the spatial 
range of the technologies. The spatial extents of the resulting assemblages 
vary and do not yield coherent and clearly demarcated political spaces like 
national territories, regions, or continents. Some infrastructures are designed 
to integrate a specific territory by way of enclosure, such as policing and border 
protection for example, with their related technologies of surveillance and 
control. Other infrastructures are designed to cut across national territories to 
integrate regions like power grids, telephone systems, river bed management 
system. And finally, some assemblages are designed to span the globe such as 
the Gregorian calendar, the base ten numerical system, the decimal standard 
metric, and the internet and its protocols. In other words, if circulation leads 
to some form and level of technoscientific isomorphism, this does not coincide 
with political territories. It also does not coincide with older and historically 
stabilised technoscientific configurations and their archives which again do not 
coincide with entities such as “cultures” or “people.” The latter are themselves 
shaped by changing technoscientific configuration. 

To reiterate, a technoscientific archive is a cultural memory that entails 
many more technoscientific devices and procedures than an individual or a 
collective at a certain time in history actually uses. However, individuals and 
collectives who grew up within the range of a certain technoscientific archive 
would often recognise elements from it when, through some coincidence, they 
reappear from the hinterlands of their memory. As a test, think for example 
if you spontaneously know how the electric telegraph works? The key point 
here is that technoscientific archives do not correspond to territories like 
countries, regions, or continents, nor do they correspond to the extension of 
the realms of cultures, religions, languages, literatures, or narratives. Assuming 
that there were two (north/south), five (continental), or 206 (countries) 
clearly bounded technoscientific archives means to get the argument of 
the archive as epistemic space wrong. They are not like separate containers 
placed adjacent to each other as the territories of sovereign national spaces 
are. Rather, they cut across them. Archives overlap in various ways and are  
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held together by “family resemblances”: each technoscientific archive—like 
a family member—shares some traits with several other archives. No archive 
has unique traits and no single trait characterises all archives (Wittgenstein 
1999, §65–71). 

The authors of this series identify the ways in which the circulation and 
translation of technoscientific things—like protocols for experiments, units 
and formulae of measurements and statistics, methods of approximation, 
procedures, instruments, data collection models, data analysis, validations, 
case studies, and narratives—engender isomorphisms and transmorphisms. 
The hope is to contribute to a body of knowledge interested in future-making 
by following the principal question: how can technoscientific knowledge 
production become part of the commons to serve a sustainable future on the 
planet instead of optimising capital reproduction?

3	 Probing Themes

The volumes of this series examine the unfolding of sociotechnical assemblages 
in different societal fields, in the present as well as in the past. The first volumes 
foreground different technoscientific equipment as part of various practices. 
Examples of these more specific themes are metrics and digitalisation; lifeworlds 
routinised by technoscientific equipment; infrastructures, procedures, and 
their users; devices and their users; technologies and the making of spatial 
configurations. Future volumes might include studies of technoscientific 
equipment related to biodiversity and interspecies relations. Together, the 
volumes aim to support and add momentum to ongoing and emerging debates 
about the role of technoscience both on the African continent and in general. 

While these debates are characterised by unresolved controversies and 
open questions, this series gathers related detailed empirical work and 
theoretical reflections. We do not want to pretend that we can resolve all 
controversies and answer all open questions. We certainly do not believe that 
we can create a metaphysical tabula rasa to invoke a new ontology, or unearth 
an old one. Rather, we keep with Otto Neurath’s interpretation: “There is no 
tabula rasa. We are like sailors who have to rebuild their ship on the open 
sea, without ever being able to dismantle it in dry-dock and reconstruct it 
from the best components. Only metaphysics can disappear without trace”  
(Neurath 1983, 92).
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CHAPTER 1

Introduction

Richard Rottenburg

1	 Metrics in Africa as Object of Investigation

For decades, most debates about how to create and secure political, legal, eco-
nomic, and social systems that benefit the greatest number of people on the 
African continent have been largely dominated by one burning issue. The logic 
of the problem is this: improvements in social and legal systems are almost 
always seen as dependent on improvements in technological infrastructures. 
These improvements, in turn, are almost always seen as dependent on the dif-
fusion of technologies. Advanced technologies have usually been developed 
elsewhere and need to be translated into local contexts in order to be useful. 
In most of these translation processes, only some aspects can be adapted to 
local conditions, while others must remain unchanged for the technology to 
work. The technological limitations of adaptation lead to a degree of global 
standardisation and centralisation. In many cases, this is not conducive to the 
original purpose of translation. There is therefore an inherent tension between 
globalisation and localisation.

The technology at the heart of this volume is metrics. Nowadays, the term 
metrics usually refers to digital metrics, which in turn depends on digital infra-
structures. These are characterised by the fact that they are global but do not 
have a single centre. They are deliberately run through decentralised networks. 
This also means that while the core elements of the infrastructure may be cen-
tralised in Silicon Valley, Shenzhen, or Hyderabad, they can be used in a decen-
tralised way for local purposes anywhere in the world. At the same time, key 
elements of the definition of equivalence must be defined in the centres of 
computation in order to work globally. This strongly shapes and constrains the 
possibilities that remain in local contexts. 

The contributors to this volume use a variety of empirical case studies to 
explore the tensions between centralisation and decentralisation in the trans-
lation of circulating forms of metrics. Examining mathematical operations 
among the Yoruba people of Nigeria, Helen Verran asks how different num-
ber systems and ways of calculating can coexist within the same commu-
nity of practice. Helen Robertson examines the extent to which a machine 
learning model can be said to possess the relevant concept that precedes the 
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classification which the machine is supposed to learn. René Umlauf tackles 
a related phenomenon by examining how machine learning models devel-
oped by a company in San Francisco are trained in a “data factory” in Uganda. 
Looking at digital lending in Kenya, Emma Park and Kevin P. Donovan ask 
how the centralisation and standardisation that accompany digitisation affect 
social variations in local lending practices. Véra Ehrenstein addresses a con-
nected issue in the field of forest metrics in Gabon, asking to what extent cen-
tralised and standardised forms can become independent of local practices. 
Jonathan Klaaren examines how locally hard-won rights of access to informa-
tion in post-apartheid South Africa have been shaped by the introduction of 
new information technologies, but continue to be influenced by their history. 

The aim of this introduction is to provide a framework for a better under-
standing of the common themes that unite the very different topics of the 
chapters in this volume.

2	 Situating Metrics

In order to further specify the focus of this volume and its objects of investi-
gation, it is helpful to ask how metrics relates to non-numeric forms of knowl-
edge practices that seek to make sense of the world by reducing its complexity. 

Metrics is used as a generic term for various forms of numerical represen-
tation, also known as quantification, which includes counting, measuring, and 
calculating. Metrics seeks to grasp the general by analysing the relationship of 
the one to the many. It can be practised in analogue and digital forms, and in 
principle both follow the same mathematical logic (Didier 2021). In our time, 
metrics is most often associated with digitalisation, and so it is in this volume. 
While digitalisation does not change the logic of metrics, one of its effects, 
namely datafication and the resulting big data, seems to change it (Mayer-
Schönberger and Cukier 2013). When interoperability between different data 
sets is achieved, the data collected can be used for different purposes that were 
not known at the time of collection. And once this state of affairs is estab-
lished, the interest in installing technological infrastructures to generate data 
becomes an end in itself. Data mining and related new digital technologies are 
born and change the character of metrics.

Hermeneutics is used as a generic term encompassing all non-numerical 
forms of interpretation and representation, but above all it relates to language 
and words, to narrating and reading the world. Hermeneutics seeks to grasp 
the general by interpreting the relationship of the part to the whole, of the 
particular to the general. To some extent separately, but in principle together, 
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metrics and hermeneutics constitute the world as we know it. Both kinds of 
knowledge practices generate their own apparatus of inquiry and archive of 
knowledge. Raising questions about the entanglements between metrics and 
hermeneutics is one of the main aims of this introduction, in order to frame 
the work of the following chapters.

The starting point for this volume is that metrics has become the most robust 
form of evidence in any public dispute around the world. This is due, at least in 
part, to the understanding that quantification translates the political into the 
technical and thus provides the most effective language for communication 
across social, cultural, and disciplinary divides. As early as 1904, Max Weber 
had a dark premonition of the modern rationalisation of the social world, 
and of quantification as an important dimension of it. He recognised that 
modernity was constructing a “steel-hard casing” for itself, and this filled him 
with a remarkable unease (Weber 1972, 203). Weber identified the elements 
used in the construction of this casing as Protestantism, capitalism, industri-
alism, bureaucracy, and mechanical technology, which together rationalised 
the Western lifeform. He feared that this very rationalisation would become a 
self-devouring process that would not end until “the last ton of fossil fuel has 
burned up” (Weber 1972, 203).

Since the beginning of the twentieth century, Weber’s premonition has con-
tinued to haunt many public discourses. It has taken on an even darker tone 
with the event of digitalisation and datafication. In March 2023, the artificial 
intelligence community’s call for a six-month moratorium on AI development 
to prevent chaos is probably one of the most extreme expressions of the dark 
premonition Weber had more than a hundred years earlier. The opening para-
graph states:

AI systems with human-competitive intelligence can pose profound risks 
to society and humanity, as shown by extensive research and acknowl-
edged by top AI labs. As stated in the widely-endorsed Asilomar AI 
Principles, Advanced AI could represent a profound change in the history 
of life on Earth, and should be planned for and managed with commen-
surate care and resources. Unfortunately, this level of planning and man-
agement is not happening, even though recent months have seen AI labs 
locked in an out-of-control race to develop and deploy ever more power-
ful digital minds that no one—not even their creators—can understand, 
predict, or reliably control. (Future of Life Institute, 2023)

Of course, the problem is huge and the ability to see a pattern in its develop-
ment is limited. As usual in such situations, not everyone is equally alarmed. 
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Some are more fascinated by the current panic and the escalation of a rheto-
ric of finality, arguing that these reactions are not primarily related to what is 
actually going on. Others are fascinated by the amount of attention, energy, 
and money being invested in post-solutionist projects, such as the search for an  
alternative planet as a future habitat for a humanity that has destroyed its orig-
inal planet. Still others are convinced of the need to pay more attention to 
details and differences, and to avoid attributing truth to grand assumptions 
about the course of history when not enough is known. The contributors to 
this volume are mainly invested in the latter approach.

Closer to the questions raised in this volume, a growing number of concur-
rent studies problematise the implications and consequences of the expansion 
of digital metrics to countries with comparatively new and sparse networks 
of numerical representation, most of which are postcolonies (Breckenridge 
2014; Jerven 2015; Nyabola 2018; Lamoureaux et al. 2021). Three fundamental 
questions come to the fore differently in sparsely-measured postcolonies than 
in densely-measured, highly-technicised countries. One question is about the 
extent to and the way in which trust in digitised metrics depends on trust in 
the organisations that produce the numbers and in the institutions that regu-
late the producers. We are dealing here with a particular version of the founda-
tional circle of trust creation. As noted above, numerical evidence has become 
the golden standard of evidence in general. You need numbers to challenge 
numbers. But what can you produce as evidence if you do not trust the way the 
numbers are produced? A second question concerns the problem of data sov-
ereignty in relation to state sovereignty. Finally, a third question problematises 
the tendency in African countries to move towards digital metrics without first 
institutionalising basic infrastructures of quantification. Taken together, these 
three questions seek to open up a space of inquiry that does not start from 
unproven assumptions about the adoption of digital metrics as a promising 
form of leapfrogging.

The contributors to this volume scale these larger questions down to a level 
at which they can be examined empirically through praxiographies. They fol-
low Thomas Eriksen’s credo of studying large issues in small places. In the 
remainder of this introduction, I argue for what the social study of quantifi-
cation has to say about knowledge practices that depend on digital metrics 
in postcolonial African settings. The guiding question problematises the idea 
that doing metrics and asking about the deeper meaning of life are two sep-
arate endeavours. In this vein, I argue that rather than using hermeneutics to 
critically examine metrics, or using metrics to discard hermeneutical insights, 
it is perhaps more accurate and promising to ask how metrics and hermeneu-
tics are intertwined (Didier 2021; Morgan 2022).
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3	 Hermeneutics

Hermeneutics maintains that the most elementary part of social life is the 
meaning related to acting—here understood in the emphatic sense of Max 
Weber’s notion of handeln (Weber 1973). Actions are conceived as being mean-
ingful to the participants of an interaction. Subsequent actions are understood 
to be oriented towards the meanings of prior actions conveyed through various 
forms of signification, mainly through narratives. Accordingly, to understand 
a particular event or situation one needs to look at the social actions that led 
to the particular event or situation and identify the meanings that the various 
participants give to their own actions and those of others acting before and 
after them. This implies the necessity to look at the institutionalised forms that 
are indispensable for sense-making and at the notions implied in these forms 
(Garfinkel 2012).

Some of the most basic concepts that are essential for making sense are 
causality, the principle of non-contradiction, temporality, rationality, responsi-
bility, person, notions of good and evil, reciprocity, life, death and the afterlife, 
and all sorts of classifications and orders of things. But these concepts and 
the institutionalised forms associated with them—and this is the important 
point—cannot be used as sufficient explanations of action. Unlike behaviour, 
action by definition means acting freely and in view of making a difference. 
So, on the one hand, institutionalised forms are there to guide actions in cer-
tain ways and to prevent them from going otherwise. But on the other hand, 
because institutionalised forms are constantly re-enacted and only thus 
remain alive and functional, each repetition can—and often does—make a 
small difference. People mostly do not blindly follow rules and just behave, 
but they act to make a difference for themselves and others. Over time, forms 
therefore change and take on different meanings. In this view, action and form 
co-constitute each other in endless circles (Arendt 1998; Joas 1996; Boltanski 
2011).

Rather than trying to escape this circularity, hermeneutics embraces it, 
claiming that the humanities must move in the same circles. In other words, 
the social sciences, as part of the humanities, must search for interpretations 
of the meanings of previous actions. This methodology is followed intui-
tively, for example, when reading a text. You take in the meaning of individual 
words, then the sentence of which they form part, and this in turn changes 
your original understanding of the meaning of the words. The same process is 
repeated for any larger semantic unit to which the words and phrases belong. 
Understanding a chapter, a book (or a film), a genre, an era, and so on, makes 
it possible to go back to a single word and realise a different meaning. These 
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endless back-and-forth movements are known as hermeneutic circles. Classical 
hermeneutics, similar to classical phenomenology, conceived meaning as 
something purely ideational that can become attached to material objects but 
only due to human attribution. 

This position resulted in the understanding that quantification can only 
deal with external things that have primary qualities like extension, shape, 
strength, number, degree of mobility, and due to these qualities, they can be 
counted, measured, and experimented with. In contrast, the ideas of the mind 
have none of these qualities and therefore do not immediately belong to the 
realm of quantification. In his seminal book The Crisis of European Sciences 
and Transcendental Phenomenology, Edmund Husserl (1970) critically diag-
nosed a loss of reality due to “Galileo’s mathematization of nature” (Husserl 
1970, 23–59). 

This old fear of losing the true meaning of life and the essence of nature 
through the penetration of quantification into all areas of knowledge produc-
tion is alive and well today. But so is the fascination with the possibilities that 
only numbers and mathematics allow. This ambivalence, the simultaneity of 
anxiety and fascination, has become more alarming by the increased impor-
tance of digital metrics in shaping contemporary lifeforms around the globe, 
including the increasing disparities between social spaces, countries, and 
continents. 

The contributors to this book argue that the anxiety and fascination with 
the growing importance of digital metrics is not the result of clearly separated 
practices of knowledge, one of which is about to make the other redundant. 
Rather, they move closer to concrete instances of practice, looking at the 
details and examining if and how metrics and hermeneutics are intertwined. 
Two of the authors are more explicit about the difficulty of juxtaposing met-
rics and hermeneutics. In her chapter, Helen Robertson shows how numbers 
and meanings are intertwined in ways that raise fundamental doubts about 
the possibility of a strict separation of hermeneutics and metrics, let alone the 
possibility of replacing one with the other. Human medical experts around the 
world can, for instance, distinguish a benign from a malignant tumour. This is 
because they all possess the same relevant concept for diagnosing a tumour 
after the appropriate medical training. They hence understand the meaning of 
“malignant” and “benign” and can apply the words appropriately. Computers 
and the machine learning models that are run on them can also be used to 
distinguish benign from malignant tumours based on measurements and thus 
can assist the medical expert’s decision-making process. However, Robertson 
shows that ​there is an important difference between the human medical expert 
and the computational model. The model does not understand the meaning of 
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benign and malignant, but simply assigns certain measurements to the benign 
category and others to the malignant category. More specifically, Robertson 
shows that, even according to the most uncommitting account of ​what it is for 
a human to possess a concept, machines cannot ​be said to possess ​any concept​
s. The capability to possess a concept​, that is, to understand meaning, is limited 
to human beings. It cannot be delegated to digital machines that only measure, 
count, compare, and calculate.

Helen Verran’s chapter demonstrates that numbers, the basis of metrics, 
are already socially and culturally embedded. She examines the linguistic 
and arithmetic practices facilitated by two distinct numerical systems that 
emerged historically among the Yoruba people. One of which is associated with 
trans-Saharan trade, using cowrie shells as currency. The other is associated 
with British colonisation and schooling. Recognising that the two systems, with 
their different numerical forms, are based on different commitments, carry dif-
ferent social values and enact different relationships, the chapter asks how the 
two numerical systems relate to each other. In answering this question, the 
chapter refutes the common belief that numbers and mathematics—as they 
are known and taught in schools and universities around the world—stand 
outside any sociocultural fabric and carry reality itself in their forms. 

4	 Metrics

Over the last few decades, scholars of the history and philosophy of science 
and technology have examined the implications of numbers and calculative 
practices for the construction of knowledge. It is not surprising that interest 
in this topic arose in countries where quantification first emerged as a distinct 
and important area of practice, encompassing all social sectors notably in 
Great Britain, United States, France, and Germany. Research on the history of 
statistics highlights how this form of knowledge enables a new way of grasp-
ing and shaping the social world by being premised on a particular notion of 
objectivity (Porter 1986, 1995; Desrosières 1998). As Hacking (1975; 1990) shows, 
since the nineteenth century statistics and its probabilistic forecasting were 
fundamental to the rise of the modern nation state and its practices of gov-
ernance in Europe and North America. Studies of the history of the notion 
of objectivity as it has emerged in modern public, political, and bureaucratic 
life have well revealed how numbers have come to signify an almost taken for 
granted understanding of impartial and objective knowledge (Daston and 
Galison 2007). To highlight this point, Theodore Porter has coined the phrase 
“mechanical objectivity” (Porter 1995).
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This work is complemented by research on accounting and auditing that 
reveals the growing importance of numbers also in everyday life. In further 
developing Foucault’s notion of governmentality (Foucault 2006; 2006a), 
scholars argue that accounting is not a purely technical and neutral practice as 
it fosters forms of disciplinary power (Miller, Hopper and Laughlin 1991; Miller 
2001; Hopwood and Miller 1994; Espeland and Vannebo 2007). Social studies of 
accounting argued that during the 1980s countries at the forefront of neoliberal 
reforms were facing an “audit explosion” (Power 1997). The drive to compare 
public service delivery in order to thereby assess its relative cost-efficiency, led 
to stricter practices of auditing that in turn served to test the legitimacy of 
governing practices (Poovey 1998; Carruthers and Espeland 1991). Like the lit-
erature on statistics, the one on accounting raises concern that the increasing 
importance of quantitative evidence has created a situation where only those 
operations that are quantified are taken into account at all and that in this 
process, long-term goals have largely been lost from view. Narrative modes of 
knowing, so the literature argues, receive less attention even though they are 
deeply entwined with quantitative modes of knowing (Espeland and Sauder 
2007; 2016; Morgan 2022). 

Social studies of standardisation provide another valuable framework for 
considering the role of numeric representation in governance and everyday 
life. They show how technologies of quantification and formal representa-
tion (mathematical formulae and models, charts, graphic depictions) become 
indispensable in processes of modern rationalisation (Berg 1997; Bowker and 
Star 1999; for organisation theory, see also Brunsson and Jacobsson 2000; 
Morgan 2012). 

The literature on statistics, probabilism, objectivity, accounting, and stan-
dardisation also shows that the production of numerical knowledge depends 
not only on its own relevant methodologies and research technologies. It also 
requires social, political, economic, and legal support, including networks of 
scientific peer support, financial resources, legal approval, and political recog-
nition. Some of these supportive networks gradually become institutionalised 
and provide the basis for public trust in numeric representation (Shapin and 
Schaffer 1985; Porter 1986; Bloor 1991). Some social studies of quantification 
further emphasise that the meaning, purpose, and intended and unintended 
effects of institutionalised numerical representations differ across social 
domains, and therefore require careful empirical analysis of the proliferation 
of numbers and computational protocols within their social contexts (Callon, 
Millo and Muniesa 2007; MacKenzie, Muniesa and Siu 2007; Mugler 2018; 
Didier 2020; Didier 2021). In sum, at least since the 1990s, there has been a 
well-established and still growing body of scholarship that examines the 
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expansion of metrics in all spheres of social life, while at the same time ques-
tioning the independence of metrics from hermeneutics and vice versa.

5	 Doing Metrics

As elaborated in the previous section, it is generally accepted that modernity 
is inconceivable without numeric representation. Statistics and accounting 
have emerged as key forms of knowledge production and technologies of gov-
ernance of industrialised states; probability theory, random sampling, market 
ideology, and the democratic welfare state have collectively co-evolved around 
the notion that independent agents choose freely and yet—in aggregate—
predictably (Krüger, Daston, and Heidelberger 1987). From its beginnings, 
modernity created an affinity between governance and evidence accessible to 
the public, as Foucault’s (1973) work authoritatively demonstrates by spelling 
out Friedrich Nietzsche’s programmatic assertion. 

In order to have that degree of control over the future, man must first 
have learnt to distinguish between what happens by accident and what 
by design, to think causally, to view the future as the present and antic-
ipate it, to grasp with certainty what is end and what it means, in all, to 
be able to calculate, compute—and before he can do this, man himself 
will really have to become reliable, regular, necessary, even in his own 
self-image, so that he, as someone making a promise […], is answerable 
for his own future! (Nietzsche 2006, 36)

The necessary evidence implied in this capacity to become answerable for 
one’s own future turned more numeric during the twentieth century. In con-
temporary democracies, most relevant questions—like where to build a road, 
a railway, a school, a hospital, a waste disposal site, a nuclear power station, 
or how and for what ends to use taxes, or who should be qualified to receive a 
credit—invite answers based on numeric evidence. 

Through quantification, the world becomes knowable at a distance, neatly 
compartmentalised, and ordered. Things that at first appeared incommen-
surable can be made commensurable. While one always loses some aspects 
of the reality in question through numeric representation, one equally gains 
others that were invisible before quantification. The discovery of this can be 
attributed to the early French statisticians who at the beginning of the nine-
teenth century were greatly concerned with normality and deviance (Hacking 
1990, 64–104). 
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Numeric representation lends itself to the generation of comparisons 
and rankings of known phenomena, but it also allows us to re-arrange data 
originally collected for a particular purpose into endless new configurations 
that enable the detection of previously unanticipated interconnections. 
Established forms are mostly simple, unambiguous, and seemingly easy to 
prove and understand. Once quantifications are established, they successfully 
hide the theoretical and normative assumptions inscribed into them. Against 
much of their public image, all forms of quantification do not mirror reality 
but are instead the product of a series of interpretive decisions about what to 
quantify, how to categorise, and how to label things. The more diverse and less 
countable the phenomenon being quantified, the more difficult and cumber-
some these decisions are. New quantifications always rely on previous ones 
and are thus shaped by their logic and the kinds of data they generated.

Quantification also needs substantial resources and these depend on what 
governments and private organisations consider worth knowing in numeric 
form. What ends up being quantified, and thus encoded in particular ways, 
is often the product of what is understood as being problematic by relevant 
and influential publics. The very act of numeric representation constrains the 
kinds of information that are available. While selected problems and their con-
nections that previously were hidden are made visible through refined modes 
of quantification, others remain concealed or become even more invisibilised 
by the dominant numeric representations. However, the power of numbers 
has reached a point where attempts to question dominant quantifications are 
themselves often presented in numeric form (Merry 2006; 2011; Hetherington 
2011; Bruno, Didier, and Prévieux 2014). For the argument of this introduction, 
it is important to outline those operations of quantification that are conven-
tionally contrasted with hermeneutics, yet should rather be interpreted as 
interwoven with it—as I propose here.

Central to any system of quantification is commensuration and comparison 
(Espeland and Stevens 1998; Heintz 2010). In order to collect data, it is essential 
to make things commensurable: to decide on a principle of similarity so that 
things can be grouped or classified, counted, and calculated. Only then can 
data be transformed into information, and then information into knowledge. 
The starting point is often a list or series of items that are easy to count. A 
logical first step is to establish some equivalence between all the items on the 
list, including variations that are not on the list but could potentially exist. 
This requires finding a commonality—a shared characteristic—between the 
individual cases and ignoring the differences (Desrosières 1998, 10–11). Once 
this construction is accepted, as in the case of the idea of the “average man,” 
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the common feature becomes a real thing. In this sense, we are dealing with 
a fundamentally performative practice which as such has predictive power 
(Osborne and Rose 2003; Didier 2020). By establishing such equivalences, cat-
egorisations (also known as classifications or taxonomies) are created. These, 
in turn, are defined and organised into a system of multiple categorisations, 
so that all things that seem relevant fall into one category or another, ideally 
mutually exclusive and together all-encompassing.

The creation of categories for the purpose of statistics and governance is, 
after all, an arena of significant interpretive work, shaped by pre-existing cat-
egories, theoretical concerns, and practical purposes. Debates recur in the his-
tory of statistical classifications about “a sacrifice of inessential perceptions; 
the choice of pertinent variables; how to construct classes of equivalence; and 
last, the historicity of discontinuities” (Desrosières 1998, 239). Taxonomies 
bring together things that do not necessarily belong together and attach a 
common label to them so that they constitute a single category. Moreover, 
each category has to be usable in all future situations in which the taxonomy 
is meant to order things in a meaningful way and thus has to be even more 
abstract than a given context already requires.

For the categories to be useful, they must be populated by individual cases 
that again need to be encoded into them. The encoding process refers to the 
decision to attribute an individual case to a particular class. For the argument 
about the unavoidable interlacing of metrics and hermeneutics it is import-
ant to emphasize that the act of classification is hermeneutic work that needs 
to downplay certain aspects of the case and highlight others. Here cultural, 
normative, social, political, and technical dimensions play important roles 
that are quite independent of the object to be encoded (Mervis and Rosch 
1981.) In the end it appears as if objectively given things were simply sorted 
out and quantified, when in fact these things only become real in a certain 
way as a result of having been encoded. Over time and with use, they become 
more established and accepted as unquestionably real. “When the actors can 
rely on objects thus constructed, and these objects resist the tests intended 
to destroy them, aggregates do exist—at least during the period and in the 
domain in which these practices and tests succeed” (Desrosières 1998, 101). In 
other words, it is their institutionalisation that makes metric aggregates real 
and thus trustworthy. 

Perhaps the most important part of this stabilisation through institution-
alisation is the increasingly dense, all-encompassing, and complex web of 
cross-references between numeric forms of world-making. While one particu-
lar form of quantification might try to be as comprehensive and differentiated 
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as possible towards a particular issue—like for instance health, unemployment, 
suicide, poverty, air pollution, racial discrimination—it unavoidably cross- 
references several other issues and strongly depends on the availability of 
those metrics. This means that a particular instance of a metric representa-
tion, such as one depicting the health of a population, is heavily dependent 
on the availability of several other metric representations, such as vital sta-
tistics, income, education, infrastructure, environmental aspects, workplace 
studies, and so on. Taken together, these different metric representations are 
much more robust and useful than they would on their own. This is one of the 
key differences between countries with scattered measurement networks and 
countries with dense measurement networks. 

Whether scattered or dense, a self-stabilising web of numeric representa-
tions is distinguished by its specific and intended shallowness. It is a web of 
“thin descriptions” (Porter 2012). As such it contrasts with the web of narra-
tive representations of reality characterised by its intended depth. Those are 
webs of “thick descriptions” (Geertz 2017). However, as I try to show in this 
introduction, thick and thin descriptions are each enfolding the other, without 
ever becoming completely subsumed or purified from each other. In the next 
section I delve into more details of quantification to strengthen this insight.

6	 Forms of Digital Metrics

Metrics, as shown in the previous section, is never neutral, but always a form 
of technopolitics. Neoliberal governance as it emerged in the 1980s—first in 
North America and the UK, now everywhere—introduced a specific form of 
metric technopolitics. The innovation was not about unleashing seemingly 
eternal and natural market mechanisms that had been restrained by the state. 
It was about introducing measurements that created new market mechanisms. 
One of the main forms of neoliberal measurement, known as “benchmarking,” 
aims to improve performance by comparison through indicators in contexts 
where there are no conventional market mechanisms to perform the same 
function (Bruno and Didier 2013; Mennicken and Espeland 2019; Mennicken 
and Salais 2022; Guter-Sandu and Mennicken 2022). 

Benchmarking through digital metrics is officially linked to the idioms of 
subsidiarity, self-monitoring, self-auditing, and self-responsibility. In a dis-
course of supposedly increased civil liberties, control became largely a matter 
of self-control and was interpreted as a shift away from old structures of dom-
ination that privileged the few towards more democracy, freedom of choice, 
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participation, and transparency. But as it turned out a few decades later, the 
resulting new order dramatically increased inequalities within and between 
states around the globe (Piketty 2014). And, as some scholars argue, new tech-
nological and other developments seem to have begun to reshape or end the 
neoliberal era since the new millennium.

Even in the neoliberal era, not all metrics were driven by the logic of bench-
marking. Other forms of metrics continued to operate and new ones began to 
emerge. To understand the mechanisms at work, it is again necessary to pay 
attention to concrete practices and to differences between fields and sites of 
practice around the world. One of the more important dimensions of neolib-
eral reforms is that a large proportion of metrics is no longer produced by state 
institutions but by private or at least independent agents. To some extent this 
is related to benchmarking and performance-based funding, as in the case of 
privatised railways, postal services, telecommunications providers, other utili-
ties, hospitals, libraries, universities, and sometimes even prisons. On the other 
hand, a new and opposite trend is emerging as a result of the same neoliberal 
intervention. Contrary to the neoliberal programme that sought to turn citi-
zens into self-entrepreneurial subjects, contemporary forms of digital metrics 
reinvent the possibilities of centralised action. The central actor does not nec-
essarily have to be the state, it can be a private corporation, an international 
organisation, a foundation. Often it is a private firm that is subcontracted by 
a state institution that thereby becomes fully dependent on the development 
and maintenance of the software to do the digital metrics for the state.

For the argument of this introduction, the crucial point of currently emerg-
ing forms of digital metrics is the creation of an “experimenter” who can anal-
yse a “population” to objectify its behaviour and make it more predictable—as 
has been the case with conventional statistics since its inception. In this seem-
ingly familiar context, however, new forms of digital metrics have come to the 
fore. One of these is the design of sociopolitical interventions as controlled 
experiments. They start from a known and given state of affairs that is seen 
as problematic and move towards identifying previously unknown relation-
ships. The HIV/AIDS pandemic became the prototype of this form. Initially, 
only the symptoms were known, but later statistical analyses revealed previ-
ously unknown correlations between the symptoms and social variables. This 
helped guide medical research into the causes of the symptoms and led to  
the identification of the virus. Once a potential treatment was identified in 
the laboratory, it was quickly applied on a large-scale before going through the 
previously established and accepted medical procedures to measure efficacy 
and safety. The chronology from trial to treatment was partly suspended so 
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that the treatment remained part of the trial. This particular approach was 
accepted as the norm in many fields outside the HIV crisis (Rottenburg 2009). 
It was further institutionalised in attempts to contain the 2014 Ebola crisis in 
Sierra Leone, Liberia, and Guinea, and quietly established as the gold standard 
during the Covid-19 pandemic.

Another version of the intervention-as-trial is used when the problem, its 
causes and the desired end are known, but the means of achieving the end 
are not. In most cases in this category, the means are desired changes in the 
behaviour of relevant groups. The relevant population, or a sample of it, is 
divided into two statistically equivalent groups, and a particular incentive for 
behaviour change is tested. For example, one village receives a water treatment 
system and the other does not. Differences that emerge after the defined trial 
period are then attributed to the presence or absence of the incentive. The 
Abdul Latif Jameel Poverty Action Lab at MIT provides good examples of this 
approach.

A key difference between large-scale modernist government interventions 
designed to make the world a better place and these newer interventions, 
which are run as experiments, is the way in which they conceive of the future. 
Based on the narrative of progress, high modernity interventions assumed that 
the future was partly indeterminate and therefore malleable. They aimed to 
make the future not only better but also more predictable by shaping it. In 
contemporary interventions, faith in the ability to shape the future has been 
replaced by a heightened and nervous awareness of the risks involved. It is 
largely for this reason that some interventions are designed as experiments to 
generate the data needed to correct the next phase of intervention, which is 
itself designed as an experiment (Ezrahi 1990). And yet some of these exper-
imental interventions raise fears that they might grow to be out of control. 
Voices calling for political regulation based on ethical principles are becom-
ing louder and more influential. They question the legitimacy of interventions 
that may have unpredictable consequences and demand that only those inter-
ventions should be pursued whose consequences can be reversed in the future 
(Jonas 1979; Jasanoff 1994; 2020). Digital metrics, which is always part of the 
problem and part of the solution, is needed to assess the relevant probabilities 
for both positions.

One important form of digital metrics remains largely unaffected by the 
spread of experimentality, though. It is mostly employed when a problem 
arises that seems expansive, pervasive, and hard to delineate. The exact articu-
lation of the problem, its expressions, its causes and effects, and ultimately its 
remedies are unknown. A quintessential example of this was the premonition 
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of climate change, which held a controversial place in the debates of the 1980s, 
yet the scientific controversy was in fact closed during that decade mostly due 
to successful metrics. Since then climate change, like poverty alleviation, is 
among those issues where the causes, effects, and even the remedies are well 
known. Although most of these remedies are in fact non-controversial in terms 
of their causal relevance (like the reduction of energy gained from fossil fuels), 
they are still hard to translate into workable and globally enforceable inter-
ventions because they demand substantial changes of the dominant lifeform 
particularly in the industrialised countries. Working out these interventions 
requires more metrics.

Searching not for specific cause and effect relations or statistical regularities 
by following a hypothesis, but for radical changes of the contemporary domi-
nant lifeform is an open exploration. It is mainly about discovering surprising 
and potentially useful patterns in a huge pile of big data, without anticipat-
ing what those patterns might be. Hope is invested in previously completely 
unknown escape routes. This is one of the practical situations in which con-
ventional metrics morphs into digital metrics associated with big data, data 
mining, and machine learning. In this kind of open exploration, digital metrics 
seems less like a tool of governance and more like a version of basic science. 
It is often run by centralised, permanent infrastructures that are set up for a 
specific problem, but with an open exploration focus. They collect, aggregate, 
and correlate large, heterogeneous sets of digital data and develop new models 
with open, non-experimental research questions. The National Oceanic and 
Atmospheric Administration (NOAA) (2021) is one and the European Centre 
for Disease Prevention and Control (ECDC) (2021) is another, among many 
examples.

Open explorations are increasingly also run by a rather different type of 
emerging infrastructure that is decentralised, non-hierarchical, participative, 
and facilitated by the rapid development of the Internet, and the increasing 
speed and capacity of computing. Web2 platforms facilitate mass participa-
tion by ordinary citizens, according to the wiki-principle and generate a new 
type of information gathering and new chances for quantification. A success-
ful example of this type is the “Extreme Citizen Science Blog” (2021) housed by 
the Department of Geography of the University College London (UCL). While 
these new forms of lay expertise in processes of digital metrics are partly an 
expression of an increasing scepticism towards the type of institutionalised 
numeric expertise implied in political decision-making, they simultaneously 
reinforce the power of digital metrics, and contribute to its spread across all 
sectors of life.
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7	 Metrics and (De)Centralisation

Digital metrics is often celebrated for its improved calculations of probabil-
ity for all sorts of developments—from the unfolding of a pandemic, over 
environmental and climate changes, to economic and demographic transfor-
mations and any kind of social phenomena, including positive effects of dig-
ital technologies and robotics for society. Forecasting has always been about 
extrapolating patterns from the past to the future. Without this endeavour our 
everyday routines would collapse, and all efforts to be prepared for troubles—
like earthquakes, flooding, financial crises, wars, and epidemics—would be 
pointless were this not the case. Over the past decades, radical changes in 
data processing speeds and data storage capacities have made a huge differ-
ence and any celebration of these developments has become accompanied by 
disapproval. 

The endless and often random gathering of big data has quickly found 
multiple deployments in science, business, and governance. Much of this is 
related to new forms of surveillance facilitated by digital metrics. Most strik-
ingly, though, much of this is powerfully driven by market mechanisms and the 
financialisation of capitalism. Customer profiling, crime prevention, migra-
tion control, infectious disease control, platform economies, automated stock 
exchange trading, market prognoses, and financial tools—all work with big 
digital data, machine learning, and artificial intelligence, to identify patterns 
and prognosticate developments that trigger automated or human interven-
tions. The very distinctions between basic science, applied science, gover-
nance, and market mechanisms have lost much of their clarity. This new state 
of affairs has huge implications not only for relations between the state, busi-
ness, and civil society, but also for the unequal relations between rich and poor 
countries around the world.

A politically important and remarkably centralised programme, defined 
and run by the United Nations, is called the Sustainable Development Goals 
(SDG s) and has the stated aim of overcoming inequalities between rich and 
poor countries. Unlike its predecessor, the Millennium Development Goals 
(MDG s), the new programme and its seventeen SDG s are fully metricised. Not 
only do they set targets for seventeen key areas of intervention, but they also 
define the precise measurements that will be used to assess the impact of all 
the myriad meliorative interventions. This means that the primary objective of 
the UN programme is first to put in place the necessary infrastructure to carry 
out the measurements according to the defined standards. It is no exaggera-
tion to say that the SDG s are, in fact, a vast programme of metricisation. Its 
primary goal is to make things comparable across space and time.
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A key problem of this aim is the simultaneity of centralising and decen-
tralising effects of digital metrics. On the one hand, digital infrastructures are 
characterised by the fact that they do not depend on a single centre, but are 
deliberately run through decentralised infrastructures (Hecht and Edwards 
2007; Edwards 2010). As mentioned earlier, this also means that while the core 
elements of the infrastructure may be located in the tech-centres around the 
world, they can be applied for local purposes in any particular part of the world. 
Similarly, while social media have their technological, financial, and manage-
rial centres, they are also used for more local purposes around the globe, far 
from these centres (Lamoureaux et al. 2021). 

On the other hand, key elements of defining equivalences, categories, and 
codifications are located in the centres of calculation, and powerfully shape 
and constrain the possibilities that remain in local contexts. The obvious 
examples of this kind of centralisation—such as Amazon, Alphabet (Google), 
Apple, Microsoft, Meta and the platforms for which they offer the background 
service—are notable for their enormous size, global scale, degree of monop-
olisation, impact on local structures, and tax evasion strategies that dwarf the 
powers of nation-state regulation (Srnicek 2017). The opportunities and path-
ways for capitalism to move beyond extraversion and promote profitable busi-
nesses that contribute to increased welfare, not only in the centres but also on 
the African continent, will largely depend on how the mechanisms of digital 
centralisation and decentralisation work (Breckenridge 2018).

Like with the SDG s, any global survey needs to handle the challenge of 
developing categories that can travel across various borders—infrastructural, 
legal, political, social, and cultural—and create commensurability across a 
multiplicity of relevant cases. This creates a dilemma: the survey categories 
need to be translated into local terms in order to accurately quantify local ideas 
and behaviours. To allow comparisons across borders, the categories must still 
refer to the same thing wherever they are used, even if the phenomenon being 
quantified manifests itself differently in different places. In order to under-
stand how such categories are formed, it is essential to examine the process of 
their creation, in other words, the practices, templates, actors, and networks 
that collectively constitute the expertise to draw up such categories.

The authors of the chapters in this volume do not assume that they already 
know how the dynamics of centralisation and decentralisation will or should 
develop in the future with regard to local forms of self-determination. Rather, 
they understand this as an open empirical question and therefore invest their 
energy in gaining more detailed insights through their praxiographies.

Summarising one aspect of her pioneering study of multiple linguistic and 
arithmetic practices among the Yoruba people of Nigeria (Verran 2001), Helen 
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Verran demonstrates that even mathematics and its numbers can operate in 
different forms and are therefore not inherently standardised. At a similarly 
fundamental level, Helen Robertson argues that the mathematical models of 
machine learning can achieve high levels of accuracy in classifying entities, 
but they still do not possess—in other words, understand—the relevant con-
cept required for classification. This insight implies that centralisation and 
standardisation can hardly be separated from human understanding of mean-
ingful concepts that make sense in particular local contexts, and thus remain 
fluid.

On a more empirical level, René Umlauf provides a disturbing insight into 
the practice of training a machine model to learn classification. The work is 
carried out by computer science students at a university in Uganda, whose role 
is reduced to the simple task of training the machine to repeat standardised 
attributions. At a similar empirical level, Emma Park and Kevin P. Donovan 
offer a more optimistic insight into digital forms of centralisation that are 
more in line with Helen Robertson’s findings. They show that local variation is 
still possible and more powerful than is often feared. We learn that the digital 
apparatus centrally designed to regulate lending through standardisation does 
not necessarily weaken local forms of social relations and mutual support. On 
the contrary, users are finding creative new ways to combine digital lending 
with their existing social obligations. Véra Ehrenstein elaborates how forest 
metrics—beyond its centrally standardised methods, technologies, and fund-
ing arrangements—still rely heavily on decentralised local practices. Jonathan 
Klaaren’s chapter explains how the right of access to information as a form of 
local empowerment depends on digital forms of standardisation and central-
isation. He argues that centralisation and decentralisation do not simply con-
tradict each other but unfold dialectically in the contemporary sociopolitical 
order of post-apartheid South Africa
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CHAPTER 2

Weighing the Forest: Field Measurements, Remote 
Sensing, and Carbon Payments in Central Africa

Véra Ehrenstein

1	 Introduction

A thirty-minute drive from Libreville, the road is bordered by a dense forest on 
both sides. The taxi stops next to a few parked cars and a wooden cabin where a 
young woman greets me. She is an eco-guide wearing the camouflage uniform 
of the Gabonese state agency in charge of the national parks. As I agree to a 
guided tour, we first pause in front of a board, the colours of which are fading in 
the humid climate. An image of André Raponda-Walker (1871–1968) welcomes 
us to the “wood of giants.”1 “He was the first Gabonese botanist, and also a cler-
gyman, the son of an English merchant and a Mpongwe princess,”2 explains the 
guide, giving me a glimpse of the country’s complicated history. As we enter 
the forest, she points at a tall tree on our right: “a centennial Okoume tree is 
saluting us.” A subendemic species to the Gabonese rainforest, Aucoumea klain-
eana constitutes 80 percent of the trees in the Arboretum Raponda-Walker. The 
trade of Okoume timber to supply Europe with plywood was a major source of 
revenues in the booming decades of the logging industry, from the 1940s and 
the end of the French colonial empire, to the 1970s and the rise of oil as a highly 
profitable resource in the postcolonial nation (Pourtier 1989, 147). The coastal 
forests of the Arboretum were logged in the late nineteenth century before 
being granted protected status in the 1950s (Walters et al. 2015). Along sandy 
footpaths criss-crossed by a web of surface roots, the largest, most spectacular 
trees are accompanied by a wooden sign displaying their vernacular and scien-
tific names—and the logo of a sponsor, the French oil company Total. Except 
for the presence of taxonomy, the place bears little resemblance to European 
imperial gardens and their curated specimens. The Arboretum on the shores of 

1	 Arboterum, Libreville, August 25, 2019.
2	 On the communities living around present-day Libreville and the trading relations with 

Europeans in the 19th Century, see M’Bokolo (1981).
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the Altantic feels like a real rainforest;3 a hospitable forest though, which teen-
agers, joggers, families, and dog walkers have, like myself, come to visit on this 
Sunday morning of the long dry season (Figure 2.1).

Why open the chapter in this forest? A clue is nailed to the bark of a tree. A 
metal tag indicates that, besides welcoming urban dwellers for walks in nature, 
the forest is also an object of study. One reason why tropical forests, like this 
one, have come to be of great interest to scientists and policy-makers alike, is 
the quantity of carbon contained in the woody tissues of the trees, and that is 
the topic of this chapter.

3	 The liana-dense areas of the forest were chosen for background filming in the 2016 Hollywood- 
produced The Legend of Tarzan.

Figure 2.1 �A Sunday morning in the Arboretum Raponda Walker near Libreville, Gabon 
Photograph: by the author
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2	 Carbon Quantification

The climate crisis has put forests in the spotlight. Plants use sunlight and water 
to convert carbon dioxide into sugars through photosynthesis, allowing them 
to live, grow, and build woody structures.4 Large datasets and global models 
indicate that forestlands sequester a considerable proportion of the carbon 
dioxide that is released into the atmosphere by the combustion of fossil fuels 
(Pan et al. 2021; Walker et al. 2021). Although the greenhouse gas is emitted 
unevenly across the planet, it circulates, and some of it gets absorbed in the 
oceans and the vegetation, where it can stay for centuries or more. Quantifying 
the global carbon cycle in order to investigate its effect on climate change is 
an ongoing international scientific effort. In particular, scientists are trying to 
better estimate the carbon stored in the world’s forests. To do so, they rely on 
a suite of instruments and methods, such as networks of forest plots and mea-
suring devices, experimental manipulations of ecosystems, and various kinds 
of computer models and remote sensing datasets.

In Central Africa, a region home to the second largest tropical forest biome 
after the Amazon, Gabon with its small, mostly urban population, and an econ-
omy fuelled by oil exports and relying on food imports, has attracted research-
ers interested in tropical ecosystems: forests cover 88 percent of the national 
territory, spreading right from the outskirts of the capital city. Across this terri-
tory, field sites, research stations, and networks of one-hectare plots delineated 
by discreet signs in situ (e.g., metallic tags) have been set up to study, measure, 
and monitor the forests. In any given forest plot, all trees are usually counted, 
identified at the species level where possible, and their diameter, sometimes 
also their height, measured. These measurements are the basis for estimating 
the carbon mass of a forest, equivalent here to the aboveground carbon mass 
of the trees. Data from Gabon’s forests collected in such sites are expected to 
contribute to the scientific understanding of carbon stocks in the tropics, and 
what it implies for the future of our planet. But, as we will see, forest measure-
ments are equally central to climate policy.

The changes that the global climate is undergoing is, indeed, a matter of 
international concern, urging policy makers around the world to take action 
and limit the rise of the atmospheric concentration of carbon dioxide. In 
the mid 2000s, at the United Nations (UN) climate talks, the following idea 
started being discussed: developed countries could reward developing coun-
tries for reducing the carbon losses incurred from deforestation and forest 

4	 Some of that carbon is re-emitted through respiration.
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degradation, and maybe in exchange obtain carbon credits to offset their own 
emissions.5 The policy framework known as REDD+ quickly moved away from 
the global market mechanism that was initially envisioned and evolved into a 
constellation of pledges and protests, national strategies, and offsetting proj-
ects (Turnhout et al. 2017; Ehrenstein 2018; Asiyanbi and Lund 2020). From 
the outset, the Norwegian government positioned itself as a major funder of 
REDD+, as it sought to rely on tropical forests to achieve carbon neutrality 
(Hermansen and Kasa 2014). Its oil revenues have sponsored capacity build-
ing programmes managed by development institutions (the World Bank and 
UN agencies), smaller projects by civil society and research organisations, 
and bilateral agreements. Countries with high deforestation rates—like Brazil 
and Indonesia—were early recipients of this result-based aid, in which offi-
cial development assistance funding is indexed on decreasing forest loss.6 
A decade later, in September 2019, Gabon’s became the first government in 
Central Africa with which Norway passed a bilateral deal that would reward 
consistently low deforestation and increases in carbon storage.

The understanding of the earth’s climate system and the commitments to 
prevent the loss of carbon-storing forestlands both rely on measurements, 
calculations, and estimates. My aim, therefore, is to talk about carbon in the 
Gabonese forests as an object of quantification.7 First, the chapter casts light on 
the technologies and people that make the infrastructure of carbon account-
ing needed to translate Norway’s promise into a payment. It then examines 
the development of a statistical model to indirectly weigh trees in tropical for-
ests and a data campaign tailored to the needs of new space sensors. Finally, it 
returns to the bilateral result-based agreement and the political rhetoric of a 
green nation it feeds into. These four episodes each highlights a specific way 
in which scientific practices, technologies, funding arrangements, and politics 
come together to make a particular place—a highly forested country in Central 
Africa—have planetary significance. We will see African, European, and North 
American scientists looking at the forest as a global knowledge frontier and a 
resource to secure research funding, while governmental officials try to capital-
ise on the forest to find a solution to the ecological mess the world has gotten 
itself into.

5	 The + was added later and stands for: the role of conservation, sustainable management of 
forests and enhancement of forest carbon stocks. For an overview of REDD+, see Angelsen  
et al. (2018).

6	 Guyana, a country with low deforestation rates, was also among these early recipients (Hook 
2020).

7	 By scrutinising how carbon is counted and accounted for, this chapter contributes to the 
literature on “carbon accountability” (Gupta et al. 2013).
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The main argument is that the planetary re-positioning of tropical forests 
as precious stores of carbon depends as much on seeing from afar, through 
sophisticated space sensors and complex computer models, as it does on going 
into these forests, which, in turn, involves setting up research sites and mon-
itoring plots, organising arduous field missions, mobilising sponsors for it, 
cutting down trees, retrieving old datasets, standardising measurement proto-
cols, and so on. All these efforts invested in weighing the forest have their own 
complications and the outcome is, metrologically speaking, highly uncertain.8 
And yet, there is no other way to quantify the carbon stored in hundreds of 
million hectares of tropical forests and account for their importance to the 
global climate.

The content of this chapter is based on fieldwork carried out in 2019. I con-
ducted in-depth interviews with scientists, technical experts and government 
officials in Gabon, the United Kingdom (UK), and at an international scien-
tific conference in Milan, Italy, while reading the scientific and technical lit-
erature our conversations alluded to.9 With this research, I wish to present an 
illustration of how, at a time of what Achille Mbembe calls the “combustion 
of the world” (Mbembe 2020, 17–25), Science and Technology Studies (STS) 
can engage with the planetary project of mitigating climate change, by paying 
attention to the way it plays out in specific African contexts.10

3	 Environmental Sciences in Africa

A good place to start, in order to position this piece within STS, is Bruno 
Latour’s text on the “circulating reference” (Latour 1999, 24–79). In the 
Brazilian Amazon, the presence of identification tags (e.g., metallic tags) turns 
the savanna-forest landscape into a “minimalist” laboratory for soil scientists 
(Latour 1999, 32). By looking at the use of maps, protocols, sampling devices, 

8	 For a reflection on the meanings of uncertainty in comparable contexts, see Walford 
(2017) on the uncertain nature of data generated by a meteorological tower in the Brazil-
ian Amazon and Goldstein (2022) on the tension between political and scientific uncer-
tainties around carbon measurements in Indonesian peatlands.

9	 This chapter directly builds on twenty-six semi-structured interviews, as well as observa-
tions and more informal conversations. I had planned to resume fieldwork in Gabon in 
2020, but it was postponed due to the COVID-19 pandemic. As the data mobilised here is 
limited, I consulted researchers with relevant experience and knowledge to validate my 
interpretation.

10	 In Mavhunga’s (2017, 7) typology, this chapter belongs to the body of works that follows 
“the traveling [of] Western artifact, idea, or expert” to Africa.
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and notebooks, Latour traces the translations of matter into form, through 
which “truth-value circulates” (Latour 1999, 69)—from the field plot, to uni-
versity office, first in Manaus, then in Paris, to facts and figures in academic 
writings. The abstraction process makes the forest intelligible in new ways. 
As Helen Verran suggests, this is how ecological properties are established, as 
“real, abstract entities” that are “immanent in land areas and transcend them” 
(Verran 2002, 749). The biomass of a forest in tonnes of carbon per hectare is 
an ecological property of great interest that is calculated based on field mea-
surements from particular locations and associated with more generic climatic 
conditions, soil characteristics, and vegetation types. In Verran’s terms, carbon 
is an “enumerated materiality” (Verran 2010, 171): material, because carbon ele-
ments are essential to life on earth, enumerated, because the objective, here, is 
to quantify how much is stored in the woody tissues of trees.

As soil samples are collected, or trees measured, the rest of the forest disap-
pears, but this de-contextualisation does not imply that the field-as-lab is dis-
connected from everything else. Science, Latour further suggests, takes place 
in context within a “circulatory system” (Latour 1999, 80): standardisation 
of measurements, classifications, theories, methods, skills, instruments, but 
also political interests, infrastructures, and financial supports, are necessary 
to sustain scientific activities. We can turn to Paul Edwards’ (2010) history of 
climate modelling to see that the “vast machinery” of knowledge production 
about the habitability of our planet has built upon, among other things, the 
standardisation of meteorological observations in the age of empires, the pos-
sibility of a nuclear winter during the Cold War, and politicians in the United 
States deciding to fund more research instead of taking action. The object of 
this chapter—the carbon mass of tropical forests—belongs to that history, as 
a component of the Earth System that, in the last two decades, scientists have 
sought to integrate into their models using a variety of data, including from 
space sensors.11 But due to the immanence of forests in specific land areas, 
quantifying how much carbon the trees contain immediately raises particular 
context-related issues that climate modelling does not.

One issue that jumps to mind is that forests are most often inhabited. 
Knowledge and ignorance of vegetation dynamics inform decisions about how 
and by whom forestlands ought to be used, which may affect people’s lives 
and livelihoods (Fairheard and Leach 1995).12 This chapter, however, is con-
cerned with a different type of context-related issue, namely the transnational 

11	 On the emergence of global ecology in response to climate change, see Kwa (2005).
12	 Many case studies now document the local effects of monetising forest carbon for REDD+. 

To cite just one example, see Asiyanbi (2016).



30� Ehrenstein

collaborations through which tropical forests are quantified. Although her topic 
is genomics, Iruka Okeke diagnoses the crux of the matter when she argues that 
uneven access to financial resources “pushes would-be collaborative partners 
into positions allied to givers and receivers of aid” (Okeke 2016, 462). African 
scientists frequently end up being specimen collectors for their foreign col-
leagues, whose “‘postal’ and ‘parachute’ research inevitably addresses remote 
or ‘global’ questions, not local ones” (Okeke 2016, 462). Material inequalities, 
then, translate into unequal distribution of research leadership, geographical 
mobility, and scientific credits (Crane 2013; Geissler 2013). While the situation is 
a direct outcome of recent macroeconomic development policies (Rottenburg 
2009; Tousignant 2018), these asymmetries are also a reminder of the enduring 
legacy of imperial knowledge production about Africa, and in the STS schol-
arship on botanical knowledge, the scramble for healing plants illustrates that 
well (Osseo-Asare 2014; Langwick 2021; on biodiversity science more broadly, 
see Asase et al. 2021). Carbon quantification, one might argue, is yet another 
example of extraverted research, where research design, data processing, and 
theoretical interpretation are done elsewhere (Hountondji 1990).

When it comes to tropical forests and carbon, international collabora-
tions running the risk of turning into parachute research are not restricted 
to Africa. In her analysis of an international research programme (the Large-
Scale Biosphere-Atmosphere Experiment in Amazonia), Myanna Lahsen sug-
gests that Brazilian policy makers experienced the “Northern dominance of 
science” as a threat to their control over the narrative about deforestation in 
the Amazon (Lahsen 2009, 362). All the while, the interest of European and US 
research funding agencies fluctuated depending on whether the data suggested 
the forests acted as a carbon sink or source (see also Fearnside 2009). Antonia 
Walford (2012), speaking about the same research programme, unpacks the 
micropolitics of fieldwork, showing that Brazilian scientists and technicians 
felt at times sidelined by foreign researchers appropriating the data obtained 
with their help. These examples show that trying to produce field-based envi-
ronmental knowledge across such uneven terrains raises difficult context-
related questions, such as scientific imperialism and territorial sovereignty.13

The carbon stored in tropical forests, in Central Africa and elsewhere, is 
hardly just a scientific research interest. In Gabon, public discourses depict a 
green nation with low deforestation rates and precious stores of carbon, that 
is simultaneously home to illegal logging activities and wide social disparities. 

13	 Beyond carbon quantification, the sense of a loss of sovereignty in relation to forest 
expertise and policy reform is a major concern among governmental officials in Central 
Africa. For an illustration in Cameroun, see Ongolo and Karsenty (2015).
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This echoes the “dystopian paradigm” pointed out by Florence Bernault and 
Joseph Tonda: “the critique of a small authoritarian and corrupt dictatorship 
coexists with the praise of a political and economic peace haven. The envi-
ronmental dream of a future equatorial Costa Rica is undermined by the 
nightmare of a ‘Heart of Darkness’ new style” (Bernault and Tonda 2009, 10).14 
Bernault and Tonda further note that Gabon is frequently “picked as a ‘case’ 
for the study of French neo-imperialism in Africa” (Bernault and Tonda 2009, 
14).15 To STS scholars, Gabon is thus known as the location of Gabrielle Hecht’s 
(2018) “African Anthropocene.” Seeking “a means of holding the planet and a 
place on the planet on the same analytic plane” (Hecht 2018, 112), Hecht traces 
the “interscalar” travel of radioactive uranium found in Gabon, across space 
and bodies, from deep time to an all too human history. The journey brings 
forth the toxic residues left behind by the exploitation of the planet’s geol-
ogy and the predatory relations of the Françafrique. The case study presented 
in this chapter conveys a different message than the one from the uranium 
mines: there, the earth has been turned inside out;16 here, trees take the out-
side world in, soaking up the carbonised residues of anthropogenic excess, 
under the attentive gaze of scientists, experts, and policy-makers, in a brittle 
political context.

As I will now describe different efforts to quantify forest carbon stocks in 
Gabon, I propose to examine the interplay between seemingly trivial issues 
(disbursement procedures for field missions), political strategies (the envi-
ronmental diplomacy of an autocratic regime), technical achievements (new 
space sensors to study the earth), and scientific discussions (around the valid-
ity of a unique equation to weigh tropical forests), in order to highlight both 
the short-term contingencies and long-term legacies through which particu-
lar forests may be seen to acquire planetary significance (which they can also 
quickly lose).

14	 Author’s translation. As Bernault and Tonda (2009) suggest, Gabon is economically pros-
perous (compared to other countries in the region) due to its oil reserves and politically 
stable mainly because it has been ruled by one family since 1967. My understanding of the 
reference to Joseph Conrad’s novel Heart of Darkness set in the colonial Belgian Congo, is 
that it alludes to the dehumanising racist image of Central Africa the novel conveys and 
maybe also to current problems in Gabon around the now illegal ivory trade, hence the 
contrast with the “environmental dream.”

15	 Author’s translation.
16	 “Inside-out Earth” was the title of Gabrielle Hecht’s lecture at University College London, 

October 23, 2019.
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4	 A National Carbon Accounting Infrastructure

The Gabon-Norway deal announced in 2019 anticipated that carbon gains 
and losses could be estimated across tens of millions of hectares. The letter of 
intent stated that the African nation shall be rewarded for reducing emissions 
from deforestation and forest degradation (carbon losses from cutting down 
trees) and increasing the “removals from land remaining forest land” (carbon 
gains in re-growing forests) (CAFI 2019). Up to 150 million dollars could be 
transferred over ten years, starting retrospectively in 2016. The payment would 
be disbursed at an estimated rate of ten dollars per tonne of carbon dioxide. 
The Gabonese Space Observation Agency and the National Resource Inventory 
of Gabon Parks Agency were essential to the implementation of such an agree-
ment. Since 2018, the two institutions were being supported by a programme 
called the Central African Forest Initiative, to which Norway was a major donor. 
Gabon had secured a grant from it to establish a carbon accounting infrastruc-
ture centered on field plot measurements and remote sensing data analysis.

The creation of earth observation facilities had been made financially possi-
ble through a debt cancellation agreement with France. Instead of paying the 
debt back, the Gabonese government committed fifty million euros to envi-
ronmental and forestry programmes, of which ten million euros was to help 
create the Space Observation Agency. The French and Gabonese Presidents 
announced the debt swap in 2007 as they walked in the Arboretum near 
Libreville during a diplomatic visit epitomising the Françafrique (Bernard 
and Jakubyszyn 2008; Soir 3 Journal 2007).17 Twelve years later, the agency “is 
entirely managed by Gabonese,” emphasised its director on our way to the facil-
ities twenty kilometres from the capital city.18 For him, “the biggest challenge 
was to train human resources, no one had professional skills in remote sensing 
in Gabon five years ago.” As I was shown around, and observed a huge antenna 
detect a nearby satellite (Figure 2.2), I met with engineers who received state 
scholarships to study abroad and came back with the required skills. They 
were busy interpreting archives of satellite images retrieved from American 
(Landsat) and European (Sentinel) optical sensors in order to map the evolu-
tion of land cover across the national territory. Datasets for 1990, 2000, 2005, 
2010, and 2015 had already been analysed and independently validated. This 
work would be key to calculating the results Norway pledged to pay for (CNC 

17	 The French President’s trip to Libreville followed his visit to Senegal where he gave an 
infamous speech marked by colonial paternalism and racialised prejudices (Mbembe 
2007).

18	 Observations at the Space Observation Agency, Nkok, August 29, 2019.
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2020). The accounting method consisted of, first, imposing a grid of sampling 
units upon the territory. For every annual dataset, each unit was assigned a land 
use category (e.g., forest land,19 cropland, grassland, settlements, or other) and, 
in case of forest land, a subcategory related to the type (e.g., primary forests 
or secondary forests). Matrices were, then, to be generated to track what hap-
pened to the units from one period to another (e.g., between 1990–2000 and 
2000–2005). This revealed which area experienced a change, such as switching 
from forest land to cropland, which would be an instance of deforestation, or 
from forest land/primary forests to forest land/secondary forests, which would 
be an instance of degradation. The aim was to quantify square kilometres of 
forest land lost and gained over time and the task was not always easy. I was 
told, for example, that due to the cloudiness of the African equatorial climate, 
almost no exploitable image could be found for some parts of the territory.

To convert area estimates into tonnes of carbon, field measurements and a 
different set of expertise and tools were needed (how exactly a carbon stock  
is obtained is discussed later). Providing such data was the job of the National 
Resource Inventory, a division of Gabon Parks Agency. The division was created 

19	 The forest is here defined as an area of at least one hectare covered by at least thirty per-
cent of trees that are at least five meters high.

Figure 2.2  
A ground antenna of the Gabonese 
agency for Earth observation, Nkok, 
Gabon 
Photograph: by the author
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in 2012 together with a national network of 104 one-hectare plots. A first census 
of the network was done between 2012 and 2014, and as it was deemed to be of 
scientific quality, the data have since been used in peer-reviewed publications 
(e.g., Poulsen et al. 2020). This first census was funded by a US interagency 
technical cooperation programme, the Food and Agriculture Organization and 
an Indian-Singaporean agrobusiness company called Olam. Olam has entered 
several public-private partnerships with the Gabonese government, including 
a few palm oil plantations (on Olam’s economic importance see Mouissi 2018). 
My understanding is that a new sustainability criterion in the commodity’s 
supply chain—the protection of high carbon stock forests when establish-
ing new plantations—had motivated its support of a first carbon inventory. 
Data collected across the plot network were used to estimate a national aver-
age carbon stock and helped to set the upper limit of the high carbon stock 
threshold at 118 tonnes per hectare (Burton et al. 2007, 304). Below this value, 
existing vegetation may be replaced by oil palms, the production of which still 
qualified as sustainable. High carbon stock assessments had been pioneered 
in Southeast Asia, in response to environmental organisations and their zero-
deforestation campaigns shaming global food brands for destroying rainforests 
(Cheyns et al. 2019). The global governance of palm oil indirectly made the first 
quantification of Gabon’s carbon stocks financially possible, which revealed 
that its forests had large and heavy trees.

The inventory network was established following a sampling strategy 
in order to capture enough variations across the forest lands—one plot, for 
example, ended up in the Okoume-rich secondary coastal forest near Libreville 
(Poulsen et al. 2020, 3).20 For the purpose of carbon accounting, the 104 sites 
were classified by disturbance type: primary, secondary, and logged forests. 
These categories, and the corresponding field measurements, provided data 
to translate land-use change matrices into carbon losses and gains (CNC 2020). 
Carbon is lost if some units switch from, for example, forest land/primary for-
ests to a non-forest category (e.g., settlement). To quantify the loss, the affected 
area size is multiplied by an emissions factor, which is an average carbon stock 
value per hectare derived from the subset of plots located in undisturbed 
(primary) forests. If, instead, the area is converted into secondary forests, 
another emission factor is used that is equivalent to the difference between 
the average carbon mass of primary forests and that of secondary forests (the 
latter obtained from the subset of plots in secondary forests). But if the forest 
remains untouched, its trees might accumulate more carbon. To quantify this 

20	 The National Resource Inventory was intending to increase the number of plots to five 
hundred.
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potential gain, the area size must be multiplied by a removal factor equiva-
lent to an average rate of carbon sequestration in primary or secondary forests 
depending on the forest type. Calculating a rate requires comparing carbon 
stocks at different points in time. The dataset of the first census did not pro-
vide such a dynamic vision of the forests, and that is why a new survey was 
launched in 2019.

Conducting a forest inventory in dense tropical vegetation is no mean feat. 
Field agents travel from Libreville in small groups to distant locations, where 
they measure trees following standard protocols developed within the interna-
tional scientific community. A botanist laconically summarised, “Some plots 
are far from the road, you might walk several days in the forest and camp there. 
Sometimes there are waterways. It’s hard.”21 Inventory teams usually visit 
nearby villages and hire volunteers to guide them through the forest. The work 
is dangerous (malaria, snakes, elephants, poachers, accidents) and costly. Cars, 
fuel, cellular phones, GPS, measuring devices, tents, gears, medicines, food, 
and cash for the helpers must be provided for. The operation of the National 
Resource Inventory, I was told, remained contingent on intermittent external 
funding and its workforce in a state of financial precarity.

In 2019, the Central African Forests Initiative was sponsoring the new census 
and oversight of the project had been delegated to the French Development 
Agency due to its long-standing presence in Gabon—a postcolonial legacy. 
The disbursement of tangible local currency bills was to follow strict pro-
cedures. Even buying food cans for field missions proved a hassle, involv-
ing quotes from a wholesaler, approval by the development institution, and 
payments by cheque. The administrator of the National Resource Inventory 
concluded that: “You can be sure I’m back in the store and I’m told they don’t 
have the cans anymore, or not enough, or a different type at a different price.”22 
Before occupying this position, she was the head of cashiers in a big super-
market and, therefore, was quite certain that her small orders would never be 
the priority for a wholesaler. For the new field missions, as in the first census, 
she simply went to a supermarket, kept the receipts and filled in forms. These 
had been sent back full of “ineligibilities.” As it was the start of the project, an 
“operational incident” for non-compliance had not been raised yet. Retaining 
pledged money is not a rare thing to do for development agencies. At the 
French Development Agency’s office in Libreville, I learned that most of its 
forest-related programmes (e.g., on logging legality) had rather low rates of 

21	 Interview 33, Botanist, Libreville, September 2, 2019.
22	 Interview 35, National Resource Inventory Administrator, Libreville, September 4, 2019.
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disbursement due to suspicions around misappropriation of funds.23 But from 
the perspective of the National Resource Inventory, the disbursement proce-
dures may just end up impeding time-sensitive and scientifically valuable field 
measurements.

Carbon accounting requires tracking changes in land areas over time and 
assigning them a value as loss or gain. The method, here, relied on remote sens-
ing techniques and plot inventories, for which an adequate infrastructure and 
skillset had to be in place. To secure funding for it, two governmental agencies 
sought to mobilise multiple resources, while remaining dependent on external 
partners controlling the funds, a situation also shared by Gabonese scientists 
working in the field of tropical ecology, as we shall see now.

5	 One Equation to Weigh any Tropical Forest

Field data collected during a forest inventory mainly consist in measurements 
of the diameter, and sometimes the height, of all the trees within a plot (except 
the tiny ones). Yet, the variable of interest to the Gabonese government, its 
Norwegian sponsors and the scientific community studying the carbon uptake 
of tropical forests, is the aboveground dry biomass of the trees (half of that 
is carbon). Weighing the forest poses an ecological-metrological dilemma as 
the most direct method requires harvesting trees. Trees are uprooted, cut into 
pieces, which are weighed on a scale brought into the forest, while samples of 
fresh wood are taken to a lab, dried, and weighed as well.24 The method is costly, 
extremely time consuming, and destructive. This is why an indirect method 
based on non-destructive measurements is used. But to translate diameter and 
height values into carbon stocks, some trees have to be sacrificed. In the 2010s, 
the Gabonese Research Institute for Tropical Ecology participated in two of 
such destructive sampling projects that aimed to improve some of the tools 
available to scientists for estimating the biomass of tropical forests.

Estimating the biomass of a forest depends on statistical techniques. 
Destructive sampling generates data suitable for establishing a relation, an 
allometric equation, between three (or four) variables: the first variable is 
biomass, while the two (or three) others are predictors and include one (or 
two) structural feature of the trees, their diameter (and sometimes the height), 
and a species-specific trait called wood density. In Gabon, once the first cen-
sus of the plot network was completed, an allometric equation known as the 

23	 Interview 29, Junior Project Manager, Libreville, August 29, 2019.
24	 For a similar dilemma in the measurement of body composition, see O’Connell’s (1993).
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“pantropical model” was used to translate the measurements into mass esti-
mates (Poulsen et al. 2020, 4). This equation is meant for large-scale assess-
ment of multispecies forests. It seeks to facilitate the quantification of carbon 
stocks from non-destructive inventories across the tropics, so that estimates 
from different sites may be aggregated.

The pantropical model was developed through an international scientific 
collaboration initiated in the early 2000s. French ecologists with experience of 
working in French Guiana, together with colleagues from the United States and 
Japan, started compiling structural and mass measurements from published 
destructive sampling studies carried out in tropical forests since the 1950s 
(Viard-Crétat 2015, 344–46). Data from two thousand four hundred weighed 
trees were used to develop a first set of equations published in 2005 (Chave 
et al. 2005). But the geographical coverage of that dataset was limited: there 
were no trees from Africa. In response to this, funding became available to con-
duct destructive sampling studies on the continent. In Gabon, the Research 
Institute for Tropical Forestry channelled overseas aid from the European 
Commission to weigh one hundred trees from a logging concession in the 
northeast of the country (Ngomanda et al. 2014). As similar studies were done 
across the continent, an updated dataset was eventually published in 2014. It 
included four thousand sacrificed trees from fifty-eight sites—one in Gabon—
based on which revised pantropical models were obtained (Chave et al. 2014).25

In addition to allometric relations, another global dataset was created 
around the same time, this one compiling wood density values, which are 
needed to convert volume into mass (Chave et al. 2009). Here, data for African 
tree species were easier to find. Some, for example, can be traced back to a 1955 
report of the French Technical Centre for Tropical Forestry (Sallenave 1955). 
The report detailed the physical and mechanical properties of samples col-
lected across the colonies in order to promote the commercial uses of these 
tropical woods. The work underpinning the report had begun after the first 
world war, as overexploited forests in metropolitan France drew attention to 
overseas territories. Before its independence in 1960, Gabon was a major source 
of timber and also a site of experimental forestry for its colonisers.26 One can, 
therefore, speculate that some of the wood used to quantify the density values 

25	 Different equations are proposed depending on whether height measurements are avail-
able or not. Inventory data in dense tropical forests might include only tree diameters as 
it is easier to measure.

26	 The Technical Centre for Tropical Forestry communicated its findings in a technical jour-
nal, Bois et Forêts des Tropiques, still published today. In the 1950s, Gabon’s forests were 
frequently mentioned and the Mondah forest, where the Arboterum is now located, was 
a major research site for experimental Okoume plantations (Aubréville 1954).
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found in the 1955 report had been sampled in these forests. Fifty years later, 
the same data is instrumental to the work of scientists trying to estimate the 
biomass of African forests.

In Libreville, the office building of the Gabonese Research Institute for 
Tropical Forestry is another legacy of the colonial project as it used to host 
the French Technical Centre for Tropical Forestry. I met there with a senior 
scientist, a paleoecologist by training, who had lived abroad, in France and 
Germany, before returning to Gabon. The work of his institution relied on 
international sponsors, through research partners in Europe, the United 
States, and Japan, as well as technical aid programmes. The second destruc-
tive sampling study done in Gabon to weigh another hundred trees, which 
he was involved in, was made possible through a regional capacity building 
project. The World Bank managed the funding that came from a multilateral 
organisation (the Global Environmental Facility), and European consultants in 
Yaoundé, Cameroon, supervised the implementation in the six partner coun-
tries—Cameroon, Congo, the Democratic Republic of the Congo, Equatorial 
Guinea, Central African Republic, and Gabon (Fayolle et al. 2018). Reflecting 
on the institutional montage of the project, the ecologist remarked that, in 
these arrangements, “financial resources dedicated to scientific work is spent 
on management costs,” and so money is “lost in meetings,” while the project 
could have been more innovative scientifically speaking.27

One innovation discussed with enthusiasm by the ecologists and remote sens-
ing scientists I spoke with was the use of commercial laser devices. In a forest, 
the laser sends a beam of photons that reflects on leaves and wood and gener-
ates three-dimensional point clouds containing billions of measurements. The 
visualisation of the point clouds looks like a forest. A group of UK-based remote 
sensing scientists have been particular active in pioneering the use of terres-
trial laser scanning for volume (and biomass) estimates. At their university in 
London, the researchers were coding algorithms to infer, from the point clouds, 
the woody volume of the forests they had surveyed.28 Gabon was the first “tropi-
cal forest environment” in which they tested their laser in 2013. The instrument 
had since scanned ten thousand trees in Australia, the United States, Brazil, 
Peru, Malaysia, Ghana, and a couple more times in Gabon. The technology  

27	 Interview 36, Senior Ecologist, Libreville, September 4, 2019.
28	 Interviews 1, 5, 6, and 15, Remote Sensing Scientists, London, November 15, 2018, February 

7, 2019, February 19, 2019, and June 10, 2019. To convert 3D point clouds into meaningful 
information, algorithms are coded to extract each tree, separate the points associated 
with leaf material from wood material, and calculate a volume. Only 10 percent of the 
initial dataset may be useful.
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might help to improve the pantropical allometric model mentioned earlier. 
The equations have the merit to exist, but due to the scarcity of destructive 
sampling studies, the estimates they allow to compute are highly uncertain.29 
In particular, large and heavy trees are under-represented in the global dataset, 
making the pantropical model poorly suited to weigh the big stores of carbon 
characteristics of Central African forests. Scanning a greater number of large 
trees might be easier, and better for the forests, than weighing them (Disney 
2019), even though new sources of uncertainty (e.g., from converting point 
clouds into tree volume) come with the new method. Laser scanning was, nev-
ertheless, seen as promising to advance the understanding of tree structure, 
and the ecologist I met in Libreville was keen to use it.

To collect data and samples in Gabon’s forests, foreign researchers must 
enter a data sharing agreement with a national institution. In 2019, the 
Research Institute for Tropical Forestry was the partner of a new project co-led 
by the UK-based scientists, whose objective was to laser-scan trees in a forest 
concession in order to assess biomass (and carbon) changes associated with 
logging. The Gabonese institution had asked if they could also take the device 
to the coastal rainforest of the Arboretum and help study this puzzling eco-
system. From the perspective of underfunded scientists on the government’s 
payroll, in a context of reduced income due to the decline of global oil prices 
in 2014, external interests in the country’s forests could prove useful to sus-
tain a national scientific community and try to carve out support for their own 
research agenda.

6	 Ecological Representatives to Calibrate Space Sensors

Gabon’s forests have not only contributed dead trees to improve tools used 
by scientists to estimate the biomass of tropical ecosystems. These forests 
are also of value to the international scientific community as living ecologi-
cal representatives. The enumerated materiality of carbon stored in terrestrial 
vegetation is an important element in the study of the earth conceptualised 
as an integrated system of biogeochemical cycles and energy transfers. In the 
last decade, space agencies such as the US National Aeronautics and Space 
Administration (NASA) and the European Space Agency, have invested in new 
satellite-borne sensors that might provide datasets better suited to the needs 

29	 Allometric relations provide precise estimates if the trees harvested and weighed to 
establish them are similar enough (same species, age distribution, climate, soil etc.) to 
the standing trees the biomass of which is quantified.
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of Earth System modelling.30 In particular, active remote sensing using laser 
and radar instruments can record signals related to the height of the world’s 
forests. While passive optical technology—think of Google Earth—is great 
at indicating the presence of vegetation, it does not give information about 
the size of the trees. Active sensors may do that. But to translate their wave-
forms (laser) and backscattered signals (radar) into spatially explicit biomass 
estimates, field measurements from actual forests are needed, and this is how 
Gabon came to host a data campaign for ambitious space programmes sup-
porting the study of the global climate system.

NASA’s light detection and ranging sensor (a laser) called GEDI, for Global 
Ecosystem Dynamics Investigation, was plugged to the International Space 
Station in December 2018 (GEDI 2019). Six months later, updates from the 
mission were presented at the Living Planet Symposium in Milan. “Taking 
the pulse of our planet from space” was the moto of the conference on the 
importance of remote sensing for Earth System sciences.31 GEDI was dis-
cussed in several talks, alongside BIOMASS, the satellite-borne radar that the 
European Space Agency aimed to launch in 2023. Some of these talks focused 
on a joint data collection campaign for GEDI and BIOMASS that took place in 
Gabon in 2015 and 2016. The campaign involved engineers and scientists from 
American, German, British, and French research institutions (Fatoyinbo et al. 
2021). Planes were brought from the United States and France and equipped 
with instruments mimicking the future space sensors to fly over different for-
est types, as teams underneath trudged to field sites to measure the trees. The 
campaign had various purposes. One was to start developing algorithms to 
convert the height-related signal the sensors would record into mass estimates 
by using the field data as ground truth (diameter and hight measurements con-
verted into mass via the pantropical allometric model).32 The remote sensing 
scientists I spoke with were acutely aware that these biomass estimates would 
be uncertain but there is currently no alternative.

When I asked why Gabon was selected for the campaign, a scientist from 
GEDI listed the following reasons: “it’s safe, so it minimised the security risk 
for the teams, and there’s a lot of forests, high biomass, with different types of 
forest, biologically and structurally diverse”, adding that “it’s an oil economy 

30	 See Gabrys (2020) for a discussion of remote sensing and the planetary gaze.
31	 Observations at the Living Planet Symposium, Milan, May 13–17, 2019.
32	 Laser and radar sensors detect the forest’s height as the difference between the signal 

bouncing back at the top of the canopy and the signal hitting the ground. To establish a 
relation between height and mass, plot measurements are used to estimate biomass and 
computational techniques relate that value to the measured height. For a discussion of 
the conventional nature of similar measurements, see Mallard (1998).
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which is why the forest is intact, and there are infrastructures.”33 The infra-
structures that greatly facilitated the foreigners’ work were the National 
Resource Inventory’s botanists and field agents and the Space Observation 
Agency. To the audience at the scientific conference, the researcher further 
justified the location by presenting Central Africa as a “data gap” to be filled.34 
The campaign was meant to generate missing information and supplement 
existing datasets from Europe, and North and South America (Asian forests 
were another “data gap”). The idea that Africa is lacking something is a cliché 
and this chapter has shown that, in the mid 2010s, data about carbon storage 
in Gabon’s forests started being available (the first national census) but these 
date were not suitable for sensor calibration.

A promotional video was published online about the GEDI mission and the 
data campaign in Gabon (NASA 2016). It shows a diverse group of scientists in 
hiking gear guided through a forest (the Arboretum) by Gabonese field agents. 
Images of a plane ready to take off and dense forests seen from above alter-
nate with interviews in a studio. The researchers explain that in such a hot 
and humid climate “life constantly regenerates” and Gabon “has some really 
dense tropical forest that has not really been studied, extensively, especially 
from a remote sensing perspective,” reiterating the data gap argument (NASA 
2016). They also emphasise the aim of the mission: to “balance the global car-
bon budget”—quantifying how much carbon is stored in the atmosphere, the 
oceans and the land—and ultimately improve the understanding of the Earth 
System. For NASA and its team of remote sensing scientists, what mattered was 
to find a variety of tropical vegetations for which airborne and ground data 
could be obtained to support the calibration and validation of a new space 
sensor (Figure 2.3).

The 2015–2016 data campaign was actually not the first time that these 
forests were involved in remote sensing research. One of the first pantropical 
carbon stocks maps, which was published in 2011, was obtained with plot mea-
surements from across the tropics, including in Gabon. The United States-based 
researchers leading the project needed field data to develop computational 
techniques to translate the signal recorded by a satellite-borne altimeter into a 
carbon map (Saatchi et al. 2011). The field measurements were obtained from 
research plots scattered across the continent—areas where the forest, its fauna 
or flora, had been studied by ecologists who, among other things, measured  

33	 Interview 13, Remote Sensing Scientist, Milan, May 16, 2019. French Guiana is another 
place where a joint campaign was carried out, see Viard-Crétat (2015) on this French over-
seas territory used as a laboratory for tropical ecology.

34	 Observations at the Living Planet Symposium, Milan, May 13–17, 2019.
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the trees. In the mid 2000s, these independent research sites started being  
integrated into the African Tropical Rainforest Observation Network, a collab-
orative data sharing initiative replicating what had been done in the Amazon. 
A scientist from the UK, drawn to tropical forests because this is “where most of 
life is,” and out of taste for “adventure,” received a fellowship that gave him sub-
stantial time and money to travel in Africa and set up this network of research 
plots.35 After reviewing the literature, he contacted “the owners of the plots, the 
people who measured them,” went to visit the sites and re-surveyed them. His 
first stop was Ghana where plots from a British development project in the 1980s 
were still in place; then Nigeria, but the plots found in the literature had been 
destroyed; next Cameroon and Gabon, where the re-measurements worked 
well.36 The objective of the Amazonian and African observation networks was to 
provide a platform to answer questions about the carbon uptake of old-growth 
rainforests in the context of an increasingly warm planet (Hubau et al. 2020).  

35	 Interview 9, Global Change Scientist, London, March 25, 2019.
36	 For example, some research plots in Gabon were “owned” by French scientists and others 

by a British researcher who would later become forest minister (next section).

Figure 2.3 �A data campaign for new space sensors in a high forest—and low deforestation—
country with diverse ecosystems, 2019 Living Planet Symposium in Milan, Italy  
Photograph: by the author
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These measurements have served other purposes as well, like the production 
of pantropical carbon maps.

When the objective is to take the pulse of our planet from space, tropical 
forest lands are discussed as a global knowledge frontier, about which more 
information should be obtained. No Gabonese representatives were inter-
viewed in NASA’s promotional film, nor, as far as I was able to trace, present 
at the remote sensing conference in 2019 in Italy. A German scientist involved 
in the data campaign indirectly hinted at this absence. One of her slides dis-
played a photograph of a large group comprising the Euro-American teams, 
Gabonese state officials and younger people posing next to a plane. The pho-
tograph was taken during an outreach day and the researcher commented: “we 
also provided training in order not just to go and take the data”.37 It was a dif-
ferent photograph, but I also saw an image of one of the campaign’s aircrafts 
in the office of the director of the Space Observation Agency.38 The latter had 
negotiated access to a military air base and obtained authorisations for the 
flights. The remote sensing engineers I spoke with remembered the campaign 
well and talked fondly about the planes. As part of the outreach, data from the 
airborne instruments had been shared with them, although not much more 
followed and the engineers were unaware whether the sensors were already 
in orbit or not. The latest technological breakthroughs in earth observation 
were of little immediate relevance to their work, given that to assess land cover 
changes and implement the result-based agreement, they had to use archives 
of satellite images and time-tested methods.

Data related to forest biomass—which active sensors ought to generate—
may be useful to constrain and evaluate the computer simulations underpin-
ning the study of the earth’s climate system (Herold et al. 2019, 761–66). Here, 
the end goal of carbon quantification is to better understand large-scale biogeo-
chemical cycles and the troubled state of our planet. But, as carbon-absorbing 
forests are immanent in land areas, their fate depends on land-use decisions, 
and the extent to which scientific evidence is influential there is uncertain. For 
the director of the Space Observation Agency, in Gabon, “because the forest 
covers nearly 90 percent of the territory, every human activity takes place in 
the forest, whether you build a road or a dam, you impact the forest,”39 hence 
the expectation that giving a monetary value to carbon would alter those 
decisions.

37	 Observations at the Living Planet Symposium, Milan, May 13–17, 2019.
38	 Observations at the Space Observation Agency, Nkok, August 29, 2019.
39	 Interview 25, Space Observation Agency Director, Libreville, August 27, 2019.
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7	 An Aspiring Green Champion?

The result-based agreement with Norway was announced during the 2019 
United Nations Climate Action Summit in New York, and Gabon’s National 
Minister of Water, Forests, the Seas and the Environment, gave a speech about 
it at a side event. He emphasised that “it’s almost more important to us that 
Norway is putting its faith and its reputation on the line alongside our own, 
that’s almost more important than the money” (Lang 2019). Norway’s offer of 
ten dollars per tonne of carbon dioxide avoided, double the price in its previ-
ous bilateral agreements, was applauded. To diplomats and experts, the minis-
ter described Gabon as “high forest, low deforestation” and this was presented 
as the outcome of development choices made by the previous and autocratic  
Presidents, who happen to be father and son. In Libreville, a month before the 
summit, a state official had told me that “Gabon wants to put forward the lack 
of international policy instruments suitable for countries with lots of forests.”40 
Allied with Surinam and Guyana, the Gabonese delegation was pushing for 
the category of High Forest Cover Low Deforestation (HFLD) countries to be 
further recognised in climate discussions. The deal with Norway was expected 
to pioneer a policy attuned to HFLD s and simultaneously raise Gabon’s envi-
ronmental profile internationally.

What the minister considered to be forest-friendly development choices are 
listed in the project documents written for the Central Africa Forest Initiative 
(CNC 2020, 7–10; CNC 2021, 19–24). These include: a forest code making sus-
tainable management mandatory, associated with a ban on raw logs exports to 
sell higher value products and the engagement of multinational logging com-
panies in private certification; a focus on nature conservation and national 
parks supervised by a governmental agency tasked with valorising their fauna 
and flora through scientific research and eco-tourism; and finally, private 
investments in industrial agriculture subjected to global sustainability criteria, 
especially palm oil production. In addition to these measures, the documents 
evoke Gabon’s involvement in UN negotiations. The scientific collaborations 
mentioned earlier (the African plot network and the pantropical carbon map) 
had, for example, been showcased at the 2009 climate meeting in Copenhagen, 
where European and American academics were in the Gabonese delegation. 
Yet, in the subsequent years, Gabon was much less visible in the REDD+ space. 
One reason was the focus on high deforestation countries; another was that the 
government said it wanted to engage with the global policy on its own terms, 

40	 Interview 28, Governmental Official, Nkok, August 29, 2019.
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not that of development institutions’ (Walters and Ece 2018). It might have also 
waited to see whether anything tangible came out of these (slow) discussions.41

From 2009, national policy making in Gabon became driven by the 
“Emergence” mantra. Political scientists briefly wondered (and quickly lost 
their illusions) whether it might announce a departure from the discretionary 
political regime in place since the late 1960s (Mouity 2012). They discussed, for 
example, the nomination of a scientist at the head of Gabon Parks Agency: the 
researcher was clearly competent for the job but his British nationality raised 
concerns (Mouity 2012, 49–50). In June 2019, the scientist became the National 
Minister of Water, Forests, the Seas, and the Environment. He first arrived in 
Gabon in the late 1980s to do fieldwork for his PhD in tropical ecology, and 
then worked for a US wildlife organisation to help establish new national 
parks, before being granted Gabonese citizenship as he took charge of the 
governmental agency in 2009 (Dougueli 2019). All the while, he continued to 
conduct research through an academic affiliation in the UK. Having a scien-
tist who belonged to the President’s close circle certainly encouraged some of 
the international collaborations previously examined. As a foreign researcher 
involved in a couple of those projects put it: he was doing fieldwork in Gabon 
because he had “lots of contact high up there.”42 The country, another scientist 
summarized, was “a nice place to work”—if things remained as they were.43 
One can reasonably assume that the nomination of a professor in ecology as 
forest minister boosted Gabon’s green capital on the global political scene, 
beyond the scientific community.44 Within the country, however, the white 
conversationist was less popular, especially in rural places where forest ele-
phants regularly destroyed villagers’ crops and people rightly felt disenfran-
chised (Caramel 2021).45

In an interview about the bilateral deal with Norway, a French journalist 
asked the new minister about a scandal in the logging sector that cost his 

41	 The Space Observation Agency and the National Resource Inventory were created with 
resources not earmarked as REDD+. A National Climate Council attached to the Presi-
dency was also established, which is now the focal point for REDD+ related programmes.

42	 Interview 4, Remote Sensing Scientist, London, January 30, 2019.
43	 Interview 10, Remote Sensing Scientist, Milan, May 14, 2019.
44	 When the US White House convened its “Leaders Summit on Climate” in 2021, forty heads 

of state were invited and Gabon’s president was one of them (White House 2021). The 
only other representative from Central Africa was the president of the Democratic repub-
lic of the Congo, a country with eight times more forests and a population forty times 
larger.

45	 Interviews 30 and 37, Environmental Civil Society Organisations 1 and 2, Libreville, 
August 30, 2019, and September 5, 2019.
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predecessor the job (Caramel 2019).46 The topic, apparently, had not come up 
in the discussions with the Norwegian partners. In the world of environmen-
tal diplomacy, the new minister’s scientific credentials could perhaps outshine 
reports about corruption in the forestry sector, which transnational coalitions 
of activists try to uncover (e.g., EIA 2019). Illegal logging was, nevertheless, 
evoked in a technical document detailing the method developed to quantify 
the carbon losses and gains for the result-based agreement, because it might 
affect the calculations (CNC 2021, 55). Degradation from selective harvest-
ing—one to five trees per hectare—is hardly detectable from space, and so 
annual timber production volumes were used in place of remote sensing data 
to estimate carbon losses and gains in forest concessions. As illegal logging 
(overexploitation for example) is a known reality, official records could mis-
represent actual harvests. According to the document, however, by compiling 
different information (declared volumes and exports), illegally harvested tim-
ber would be “captured” in the numbers (CNC 2021, 56), without having to be 
first addressed on the ground.

In June 2021, Norway announced the transfer of a first instalment of seven-
teen million dollars as part of the result-based agreement (CAFI 2021). Only 
five dollars per tonne were paid for, instead of ten, as the higher price was con-
tingent on methods and audit procedures still being developed by US-based 
consultants. The report presenting the results indicated that only emissions 
reductions were counted, not removals, and that a deduction was applied to 
account for the uncertainty of the estimates (CNC 2020). Carbon losses from 
deforestation, degradation, and logging in 2016 and 2017 were compared to, and 
found lower than an average historical level. The agreement aimed to reward 
improved performance, which may be hard to demonstrate if past performance 
was good. Given Gabon’s low deforestation rates, it had been expected that 
higher returns could be secured by also rewarding carbon removals (more car-
bon accumulating in forests remaining forests). But these carbon gains proved 
disappointing. Carbon storage in 2016 and 2017 was lower than the historical 
average. The decrease was explained by the early adoption of sustainable man-
agement practices in the forestry sector: with less intensively exploited forests, 
additional carbon uptake from regrowth had slowed down.

Despite being lower than expected, the first result-based payment received 
by Gabon was celebrated in online media, with photographs of charismatic 

46	 The scandal was referred to as the “Kevazingogate.” Shipping containers with, allegedly, 
illegal kevazingo—a species selling at high prices in China—were seized, and then dis-
appeared. The containers were eventually found but some went missing. The scandal was 
commented on in national and foreign media (BBC and Le Monde).



Weighing the Forest: FIELD MEASUREMENTS, REMOTE SENSING� 47

wildlife (elephants), massive trees, and lush rainforest (Tan 2021).47 On CNN 
International, where he was invited to speak, the scientist-minister reasserted 
with conviction the carbon storage service provided by the country to the 
planet (CNN International 2021). One may retort that a more effective way for 
Gabon to mitigate climate change would be to keep its oil in the ground. But 
even Norway, one of the most affluent societies in the world, does not look 
ready to do it either (Sutterud and Ulven 2020). In the Autumn 2022, the min-
ister was even confident that Gabon could obtain more per tonne of carbon 
by selling “sovereign” offsets to companies desperate to compensate for their 
emissions (Carbon Brief 2022). Whether these plans will come to fruition 
remains to be seen. Ensuring that deforestation rates stay low, more carbon 
is stored, national infrastructures are operational to monitor and quantify 
land-use changes, and international donors maintain a relationship with the 
government, all depends on decisions and events at home and abroad. The 
military coup on September 30th 2023 is a sharp reminder that politics can 
shatter, or at least complicate, lengthily negotiated schemes to valorise the for-
est’s ecological services.

8	 Conclusion

To conclude let me go back to the forest near Libreville, where I learned many 
things about the Okoume, Azobe, Ozigo, Alep, Okala, and Ozouga trees we 
passed by—what their wood is used for, the medicinal properties of their bark, 
roots, sap, and leaves, and their function in rituals. The eco-guide, who spent 
five years at a research station in the middle of the country assisting ecologists 
tracking mandrills, kept highlighting the multiple uses of the forest as a “phar-
macy” where “everything is organic.”48 Her description of the place echoed 
the opening chapter of Raponda-Walker’s Les Plantes utiles du Gabon (Gabon’s 
Useful Plants): “In the vast ‘general store’ that is the Gabonese forest, even 
those with the most demanding needs would see them be met!” (Raponda-
Walker and Sillans 1995, 30–31).49 Ethnobotany is, of course, a form of ordering 
and the Arboretum a place managed for recreational purposes, which large 
mammals such as forest elephants deserted long ago.50 Nevertheless, browsing 

47	 The possibility to adjust the performance assessment illustrates the vulnerability to gam-
ing of REDD+ result-based initiatives (Karsenty and Ongolo 2012). See Hook (2020) for a 
similar discussion in the case of Norway’s partnership with Guyana.

48	 Arboterum, Libreville, August 25, 2019.
49	 Author’s translation.
50	 On ethnobotany as ordering, see Langwick (2021).
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Raponda-Walker’s atlas and being guided through the protected area provide 
an experience of a diverse forest, full of singular trees that contrasts with its 
quantified existence as stores of carbon.51

Walking in the Arboretum did not prompt an extensive conversation about 
carbon stocks. The metric is too abstract and becomes meaningful on the larger 
scale when, as shown in this chapter, data from a forest site are connected to 
more data from distant places, sometimes collected decades ago. Measuring 
trees is one small, yet essential step in long chains of measurements, calcula-
tions, and estimates. These involve allometric equations resulting from dozens 
of destructive sampling studies and thousands of sacrificed trees. The quan-
tity estimates based on allometric equations can be used to translate land-use 
change matrices derived from satellite images—themselves the outcome of 
several billion dollars of investments in earth observation programmes and 
time-tested remote sensing techniques—into carbon losses and gains. Field 
measurements and mass estimates may also support the development of algo-
rithms able to process signals recorded by new space-borne instruments. The 
expectation is that pantropical datasets would be useful to improve the sim-
ulation of the vegetation’s carbon fluxes in global climate models. Speaking 
with scientists, I came to understand that every measurement comes with 
some uncertainty, even at the level of one tree. I then realised that knowing 
this is already a move towards knowing more about what is happening in those 
forests, and to our planet, at a time when its habitability is a real matter of con-
cern. Making sure that tropical ecosystems continue to clean up our planetary 
mess is, ultimately, what is at stake in this measurement frenzy, its unequal 
collaborations and interdependencies.

This chapter described funding arrangements, technologies, scientific prac-
tices, and political strategies, without which the mass of carbon stored in a 
forest would not be known, nor would anyone be interested in quantifying it. 
This led me to foreground big and trivial issues, both essential to the quan-
tification effort—from the possibilities opened by active remote sensing, to 
tedious procedures for buying food supplies. It allowed me to highlight short-
term contingencies (a foreign researcher in forest ecology becoming minister 
in an autocracy) and long-term phenomena (carbon accumulating in trees 
over centuries and the diffuse traces of the French colonial project) that must 
be considered to understand how particular forest lands come to have plane-
tary significance and how this state of affair can suddenly change.

51	 This echoes Kialo’s analysis (2007), which juxtaposes the “economic forest” of French for-
esters with the forest of Pové people, home to human activities, a diverse fauna and flora, 
and an invisible domain.
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CHAPTER 3

Privacy, Privation, and Person: Data, Debt, and 
Infrastructured Personhood 

Emma Park and Kevin P. Donovan

1	 Introduction

In early September 2020, a self-described “diaspora” Kenyan in Malawi, Brian 
Munyao Longwe, wrote to a mailing list for Kenyans working at the intersection 
of computer technology and public policy. “So—mimi niko na issue (I have  
an issue),” he began, “My Safaricom number 0715964281 has apparently been 
repossessed and sold to someone else.” As a result, when Longwe had tried 
to send money to his daughter in Nairobi using Safaricom’s mobile money 
app, M-Pesa, he was shocked to see his phone number assigned to a “Beatrice 
Chelangat.” First turning to the “Kenyans in Malawi” WhatsApp group, he 
learned that his “line … [was] gone” due to the policy of Safaricom (Kenya’s 
largest mobile network operator) of reassigning numbers after a customer 
has gone six months without purchasing airtime. This was not the first time 
Longwe had gone so long without topping up his account—after all, he doesn’t 
make calls or text on Safaricom while abroad. But it “always ‘wakes up’ when 
I load airtime,” he said, even if it is “six, seven, eight months without a topup 
[sic] … What gives?” he asked the WhatsApp group.1 

For Longwe, what he referred to as Safaricom’s “reappropriation” of his 
line was not merely an inconvenience. It was also a threat to his identity, his 
social relations, and perhaps even his claim to Kenyanness. “I am distressed,” 
he wrote, “because my M-Pesa, my e-Citizen, NTSA, bank accounts, and many 
other digital assets/identity related items are linked to this number which I 
have had for the past fifteen plus years. My digital identity (and that of many 
others in similar predicament) is at risk.” This sequence of linked assets and 
identities constitute core infrastructures of citizenship and exchange for con-
temporary Kenyans. M-Pesa, the ubiquitous mobile money service, was evi-
dently crucial to his relationship with his daughter; however, the phone number 
also anchored his relationship with the Kenyan state through its e-Citizen  

1	 Brian Munyao Longwe, “Safaricom Repossessing Numbers (What the heck!),” Kictanet, avail-
able at https://lists.kictanet.or.ke/pipermail/kictanet/2020-September/036170.html

https://lists.kictanet.or.ke/pipermail/kictanet/2020-September/036170.html
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initiative—through which Kenyans access government services—and the 
National Transport & Safety Authority drivers’ licenses. Even his banks, he 
explained, knew him through his phone number. 

Other members of the mailing list quickly concurred, noting with frustra-
tion how they found themselves in similar predicaments. Years ago, it was 
not such a problem, observed Simiyu, but now it was much more serious. As 
more and more of life was routed through mobile phones, it was incumbent on 
the telephone company to better notify people of the impending loss of their 
account: “I mean, we get birthday texts, it is not any more difficult to imple-
ment.” Perhaps it was a job for the regulator, some suggested. Others on the 
group chat thought it contravened the 2019 Kenya Personal Data Protection 
Act—shifting Longwe’s number to another customer unfairly made inaccessi-
ble the data Safaricom held in custody for its customer.

Still others chimed in noting the careful maintenance work they undertake 
to avoid losing their line. “The secret,” said a Kenyan based in the United States 
for twenty years, is just loading enough airtime and doing one small transac-
tion like buying airtime once a month! Without this expenditure, you risked 
your number being “rudely assigned to someone else.” Maria chimed in, writ-
ing “I feel for you Ndugu Longwe ... That one, fight it out hata kama ni KORTINI 
(even if it is in COURT!).” After all, she concluded, with a play on Safaricom’s 
advertisements, “My SAFCOM MY MAISHA (LIFE) MY IDENTITY!”2

This chapter proceeds from technopolitical controversies and anxieties like 
that of Brian Munyao Longwe to inquire into the status of personhood in con-
temporary Kenya. Today, firms such as Safaricom play an increasingly large role 
in structuring not only society and the economy but also, as we argue here, 
shaping personhood. While his difficulties are perhaps mundane in the digi-
tal realm—who has not been locked out of an account, after all?—situating 
them within the anthropological and historical literature on personhood offers 
new ways to understand not only the predicaments of digital infrastructures 
but also the contours of social relations in Kenya and beyond. Our goal is not 
merely to analyse the meaning of mobile technology in a particular setting or 
culture—though we foreground vernacular idioms and significations; it is also 
to insist that digital technologies across the continent and beyond oblige ana-
lysts to reassess presumptions about obligation, individuality, and personhood 
that indeed shape much of the writing on the topic.

While literature concerned with infrastructures has focused on large-scale 
sociotechnical systems to explore processes of nation-building (Mukerji 

2	 A prominent Safaricom advertising campaign asserts that “Maisha ni Digital” (Swahili for 
Life is Digital).
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2009), racialized forms of dispossession (Karuka 2019), and labour (Mains 
2013; Anand 2017), less attention has been directed towards the question of 
how infrastructures are implicated in the process of subjectification (cf. von 
Schnitzler 2016)—that is the constitution of persons. In the present case we 
argue that as the traces of people and their networks are routed through infra-
structural platforms one can see the heightened importance of what we define 
below as infrastructured personhood.

In working towards an understanding of how digital infrastructures are inter-
mediating people and the social relations that constitute them, we primarily 
focus on one arena where mobile telephony has particularly dramatised the 
tensions and contradictions of personhood, namely the use of mobile phones 
for lending to low-income Kenyans. Digital loans have exploded in popularity 
since 2015 in Kenya. By monitoring calls, texts, mobile money transactions, and 
location, dozens of companies are creating credit scores for users who then 
receive loans via Kenya’s mobile money network, M-Pesa (Donovan and Park 
2019). In our fieldwork, users’ concerns about privacy and publicity subtended 
their more overt anxieties about debt and privation. Yet, these worries are not 
unique to digital debt. The past decade has played host to a series of largely 
unresolved predicaments that hinge on the control of information, the distri-
bution of authority, and the dynamics of personhood and identity. Here we 
draw on the ethnographic and historical record, as well as insights from STS, 
to shed light on how new digital infrastructures are both operationalising and 
reconfiguring distributions of personhood and the forms of attachment and 
detachment—from kin, from technologies—that this new dispensation por-
tends. In doing so, we emphasise how these novelties implicate long-standing 
tensions between different sorts of being in Kenya and beyond.

2	 Distributed Personhood and Digital Data

A core concern in what follows is how digital infrastructures animate an 
enduring contrast between modes of personhood. Anthropological analyses of 
personhood have largely been a comparative project of contrasting the (puta-
tively Western) “individual” with its cultural others, whether the Melanesian 
“dividual” (Strathern 1988) or a sub-Saharan “relational” variant (Comaroff 
and Comaroff 2001). These discussions usually begin with Marcel Mauss’s 
(1985 [1938]) lecture on “the category of the person” which pointed to the vari-
ety of ways in which selves and types are construed; related discussions find 
their home in Foucauldian scholarship on the making of social types (e.g., 
Hacking 2006). African philosophers, too, emphasise that “in the African view” 
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of personhood, “it is the community which defines the person as person, not 
some isolated static quality of rationality, will, or memory.” It is therefore more 
processual, “not given simply because one is born” (Menkiti 1984, 171–72). We 
broadly share the concern with understanding how ideas and practices of per-
sonhood are assembled, yet, we agree with recent writing that departs from 
an anthropological tradition that maps styles of personhood onto distinct 
cultural regions and instead, recasts the “dividual”/“individual” contrast as the 
basis for differences and conflicts within particular social worlds (Zoanni 2018, 
63, emphasis added; see also Bialecki and Daswani 2015). Likewise, we think of 
personhood not as something you have so much as something you achieve, a 
sort of process that is “realized over time and thus vulnerable to blockages and 
disruptions in the course of particular lives” (Zoanni 2018, 64–65).

In other words, we are concerned with competing practices and processes 
of assembling personhood within Kenya. We see personhood as the result of 
particular ensembles of language, law, ethics, and infrastructures. We track the 
contradictions and tensions within Kenyan society between “the individual”—
an autonomous being detached from others—and what we call the infrastruc-
tured person—one constituted through sociotechnical attachments. While our 
latter term shares much with discussions of “relational personhood” (Comaroff 
and Comaroff 2001), we prefer the term infrastructured for the way it points to 
the materiality of attachments through which personhood is composed. 

These forms of personhood are both normative ideals and practical achieve-
ments. They exist (to varying degrees latent or explicit) throughout everyday 
life, legal doctrine, and technopolitical projects in Kenya (as well as elsewhere). 
The tensions between personhood formatted as individuality and personhood 
formatted as relationality is, we think, key to understanding recent anxieties 
and scandals surrounding digital technology. As Brian Munyao Longwe’s pre-
dicament suggests, digital infrastructures do not simply mediate questions of 
access—though they certainly do this as well—nor have they displaced extant 
forms of sociality. Crucial is how they intermediate and assemble persons and 
the social relations that constitute everyday life. 

3	 Persons, Selves, and Actor-Networks

It might be worth noting a certain similarity between this ethnographic theory 
and the most prominent social theory within STS: within actor-network the-
ory, too, there is a focus on the composition of entities through their relations. 
Bruno Latour (2005), Michel Callon (1984), and Annemarie Mol (2003), among 
others, emphasised that stabilised entities are the result, not the premise, of 
action. While personhood, or the self, have not been ANT’s terms of analysis, the 
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manner in which actors are constructed is at the core of the theory. Callon and 
Latour’s (1981) classic reworking of Hobbes’s notion of Leviathan, for instance, 
emphasises that the capacity of a person is dependent upon their enlisting 
a sociotechnical network of others, including non-human things. Likewise, 
Latour (1983) argues that Pasteur could not have developed a vaccine to pro-
tect against anthrax without enrolling allies in the form of farmers, the bacil-
lus, laboratory instruments, and norms of practice. It is these sociotechnical 
alliances that give Leviathan, Pasteur, or any actor their capacity and standing. 
And while ANT’s effort has been to foreground the distribution of agency, this 
does not mean we cannot speak of Pasteur or the sovereign as acting, once we 
carefully trace the deployment of their network of relations and account for 
the inevitable translation of action at a distance. Those that we call individual 
actors, in other words, are those who can marshal reliable relations. 

The affinities between actor-network theory and anthropological accounts 
of personhood were the subject of an early analysis and important critique of 
Latour by Marilyn Strathern (1996). Strathern’s own theorisation of Melanasian 
“dividuals” is among the most influential explications of personhood outside 
the modern legal fiction of an autonomous individual. She rightly noted the 
shared characteristics of ANT and her school of thought, but argued that 
actor-networks are not endlessly extensive. At a certain point, they are “cut,” 
no longer enrolling allies. How is this so? One crucial way is through the law, 
especially property law, through which states allocate access to assemblages 
to some and foreclose their availability to others. Property regimes, in other 
words, enclose actor-networks by limiting their enrolment of (or by) others. 

Yet, the law is not the only mode of structuring the extension and delimi-
tation of sociotechnical ties. Everyday action involves an inordinate range of 
deferral, dismissal, avoidance, and escape through which people limit their 
relationality. We discuss some of these below: window curtains and locked 
gates, hedgerows and hidden herds, missed calls and ignored SMS s, blocked 
phone numbers, and claims to have no money to lend. Once you start to look 
for the ways of being related and ways of being alone, they are everywhere. 
What matters is not so much the dance of enclosure and exposure, attachment 
and detachment—that abstraction is general enough. Rather, this awareness 
should direct ethnographic attention towards the particular practices, tech-
niques, idioms, and implications of these dynamics. 

4	 Contemporary Tensions of Infrastructured Personhood in Kenya

To do so, we turn in this section to some contemporary examples of this 
interplay. Particularly noteworthy are those that involve mobile telephony 
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and mobile money, both of whose ubiquity today should not distract from 
their rarity a mere two decades ago. These infrastructures do not only yoke 
people together in ways commonplace to networked technologies; they also 
facilitate various practices of detachment, through which morally normative 
social relations have been placed under strain. For instance, while the mobile 
money service M-Pesa is famous for facilitating domestic remittances, many 
rural residents complain that their urban kin now visit less often, choosing to 
send money rather than to deliver it themselves. What it means to be a good 
son—the relations and exchanges, movement and gestures that compose it—
are shifting, with digital infrastructure variously impeding and affording these 
practices. 

If the relations among users are most evident, mobile phones and the ser-
vices built upon them have also inaugurated a range of other attachments, 
especially between users and corporations. Today, Kenyans are daily engaged as 
customers and users with companies like Safaricom, which is able to translate 
its considerable user base into the most profitable earnings of any firm in the 
region. This dispensation also encourages the distribution of persons across 
the firm’s sociotechnical networks. One’s identity, “reputational collateral,” and 
standing are enmeshed in Safaricom’s infrastructure (Breckenridge 2019, 95). 
This happens in ways that today are completely ordinary, such as having one’s 
phone number painted on their business, rather than one’s name or address. 
These infrastructural traces are read by Kenyans with a fine interpretive reper-
toire. They know which prefixes are for which mobile network operators and 
use such knowledge to save money on intra-network calling. They know that 
a mobile number starting with 0722 is not only a Safaricom line, but also that 
it was the first batch of mobile numbers in Kenya, marking the owner of that 
number as not only a prestigious early adopter but also someone rich enough 
in the early 2000s to buy a SIM card—and to never lose it through inactivity. 
Giving your number, in other words, isn’t a merely quantitative exercise, but 
for those with a 0722 line, it can be an act of proudly marking one’s status in 
the world.

And as the opening example to this chapter makes clear, the loss of one’s 
phone line and number can threaten one’s standing in the world, cutting one 
off from the set of relations and networks through which a person exists. Such 
a loss is not uncommon, including through the inordinately common prac-
tice of SIM swap fraud, through which third parties take over someone’s phone 
number through subterfuge (such as claiming to have lost their phone and 
needing a replacement SIM card). One survey suggested a quarter of Kenya’s 
forty-three million mobile phone users had been victims of this practice 
(CapitalFM 2018). In Kenya, this is particularly violating because a SIM card is 
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also a wallet for mobile money. Here, the concern is that the extension of one’s 
identity—the practical activities through which personhood is constructed—
across networked technologies renders people vulnerable to a perforation of 
their personhood, not merely their privacy.

The “infrastructural attachments”—through which people and their life-
worlds become tethered to sociotechnical networks (Park 2017)—that con-
cern us most in what follows is the collection of intimate, granular data about 
mobile phone users. In the past five years, the data collected from the ordinary 
operation of these telecommunications infrastructures has grown in impor-
tance, becoming a commodity to be sold and used to refine other corporate 
products. As a result, to use Haggerty and Ericson’s (2000) term, there exist 
an ever-growing number of “data doubles” for the abstraction of human iden-
tity and behavior into consolidated archives. In databases operated by mobile 
operators and third-party apps, Kenyans’ clicks, likes, movement, and transac-
tions are monitored, collected, and classified. 

For some, this reflects an affront to individual privacy (e.g., Nyabola 2018), 
leading to calls for a Data Protection Act (inaugurated in 2019) that governs 
“personal data,” which the act defines as “information relating to an identified 
or identifiable natural person” (Government of Kenya 2019). But what strikes 
us is the widespread belief, shared by corporate lawyers and many digital rights 
advocates alike, that digital data is personal rather than social. As some schol-
ars have pointed out (e.g., Davies 2015), the networked nature of these products 
means digital data is more often than not about relations, not individuals. Who 
you call or text, your mobile money transaction history, and even the posts 
you like or comment upon implicate others. While the Kenya Data Protection 
Act and associated legal forms speak of a “data subject” as a “natural person” 
the subject of digital data is, to a considerable extent, what we have called an 
infrastructured person—relational, or distributed, and not an autonomous 
individual. Social media corporations, of course, understand this, speaking of 
the value of the social graph in Facebook’s case, and seeking to amass as many 
users’ relational data as possible, rather than focusing on profits from individu-
als. The law, however, has as its “object and purpose” to “regulate the processing 
of personal data” and to “protect the privacy of individuals” (Government of 
Kenya 2019). Just as private property is the law’s normative frame of reference 
for a world of commodities, so too is the autonomous individual subject both 
the object of legal framing and the agent of their own actions. This conceit, 
though backed by the law, fails to capture the distribution of personhood in 
Kenya and beyond (Viljoen 2020). 

Indeed, the economy of digital data is not one where the commodity impli-
cates autonomous individuals, at least not uniquely. This was not the case for 



62� Park and Donovan

Brian Munyao Longwe, whose individual identification markers were import-
ant not for his autonomous self but, rather, for how they mediated his relations 
with his daughter, his banks, and the Kenyan state. Nor is it the case in the 
subject of our extended discussion—digital lending—where data collected 
and analyzed is not so much about a borrower as individual person or mar-
ket participant, but rather about borrowers as socially situated, relational per-
sons whose digital activities and borrowing implicates a person constituted by 
relations across a sociotechnical world. The tensions between individual and 
relational persons is, perhaps, best revealed in the ethnographic and historical 
mode, and it is to these that we now turn. 

5	 Digital Data and Debt

In the summer of 2019, we were in Nairobi to conduct interviews about popular 
involvement in the stock market, but what our friends and interlocutors really 
wanted to talk about was a different type of finance: digital lending. Time and 
again, somewhat stilted conversations on stock shareholding and initial public 
offerings lit up at the mention of M-Shwari, Fuliza, Tala, Branch or any num-
ber of dozens of phone-based lending services. In recent years, these FinTech 
(or financial technology) apps have proliferated. This became clear during 
our very first conversation in a cafe sharing tea and mandazi with a group of 
University of Nairobi students.3 Talk turned to digital lending and what many 
called a “crisis” in consumer overindebtedness (fieldnotes, June 2019). On this 
and subsequent occasions conversation moved easily from the strains this cri-
sis was putting on interpersonal relations, to a discussion of the ways FinTech 
firms come to digitally know would-be borrowers, to questions regarding the 
role that government should play in protecting citizens. 

Mainly youth on the cusp of social adulthood are being hurt by these 
apps, one of our mid-career interlocutors opined, explaining that he came to 
understand this when a cousin asked for help repaying two long-overdue dig-
ital loans.4 Between two FinTech firms, he owed KSh30,000. This was largely 
due to a gambling habit that led this well-to-do guy—a medical student in his 
fourth year of study—to spend the school fees allocated for his children. His 
habit had “eaten the school fees,” his cousin lamented. The result was “very 
embarrassing,” both for him and for family members to whom he was forced 
to appeal for help. Note that while this medical student had achieved some 

3	 Mandazi are small fried pastries that people often eat with sweet, milky tea. 
4	 Fieldnotes, Nairobi, June 2019. 
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of the markers of social adulthood—namely children and a job that theoreti-
cally allowed him to provision for his family—his reliance on the larger family 
unit to backstop his debt threatened to undo this hard-won achievement. Put 
simply, for some, indebtedness is not merely a source of embarrassment but is 
existential, threatening to throw aspiring social adults back in developmental 
time, rendering them, once again, social juniors. 

Some we spoke to during fieldwork thought recklessness—exemplified by an 
urge to consume rather than save and produce—explained over-indebtedness. 
But not all of the fault was to be placed on defaulters, many people we spoke 
to argued.5 Part of the issue was the infrastructure of lending, which capital-
ises on the ubiquity of mobile phones. The apps are not passive in aggregat-
ing users; they send routine nudges, advising people that to get a loan, you 
“just need to dial this number.” One interlocutor recounted how FinTech firms 
and banks alike send text messages advertising loans as “easy [cheap] credit,” 
rather than as their opposite, expensive “debt.” As for the aspiring doctor, he 
had been able to access such relatively large loans because of the modalities 
by which FinTech algorithms had come to digitally know him as a potential 
borrower, namely by monitoring his digital behavior. Through these dubious 
means, he argued, the algorithms can “tell the kind of person I am … It’s a very 
mad thing,” he concluded, “[t]he government should protect its citizens.”

Versions of this narrative were reported to us myriad times over the course 
of the summer. Lenders were referred to as dogs, devils, and fools, evidence of 
a growing critique of the industry. Debt was called a source of embarrassment 
and shame for the indebted. Borrowers were referred to as “slaves,” tricked 
by firms who “give you money gently, and then ... come for your neck.”6 Such 
laments indicate the ways people’s presents and futures are subordinated to 
the rhythms of borrowing and repayment dictated by the logic of FinTech apps 
rather than the more elastic and labile forms of credit offered through inter-
personal borrowing—of which we will have more to say below. 

For some, the problem was one of privacy. Writing in one of the leading dai-
lies, Franklin Sunday and Macharia Kamau explained that millions of Kenyans 
are “knowingly or unknowingly surrendering their privacy as well as their con-
tact list of those they communicate with in exchange for exorbitant mobile 
loans” (Sunday & Kamau 2019). They continued, “other conditions set by online 
lenders that are oblivious to mobile loan users include giving up a pound of 
flesh for instant cash, a lifetime of SMS notifications, full surrender of their per-
sonal data to third parties and a waiver of their right to dignity.” If their tone 

5	 Fieldnotes, Nairobi, June 2019. 
6	 Fieldnotes, Nairobi, June 2019. 
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was a bit hectoring, Sunday and Kamau were not alone in their worry about the 
privacy implications of these apps. We heard versions of this lament time and 
again, such as one man, a Nairobi borrower, who spoke of the firms “tracking 
digital footprints and financial transactions to get a picture of you.”7 

The most infamous case was that of OKash (though they are not alone), 
which endeavored to compel repayment from borrowers by purposefully 
shaming them. Remotely accessing the phone contact list of a borrower—who 
“agreed” to such intrusion when they took the loan—OKash’s collection agents 
would look for influential entries (e.g., “Mom” or “Boss”) and call them to report 
the borrower’s lack of repayment. When this started happening, Kenyans were 
appalled, taking to social media and the newspapers to condemn the prac-
tice. Others found different workarounds: one man explained to us that people 
began putting the collection agents in their phones under entries like “Devil” 
or “Do Not Pick Up.”8 

A young Nairobi man, Valentine, explained to us that he thought the whole 
strategy was not merely offensive—it was likely useless. “If someone called me 
about my friend’s debts,” he speculated, “there is no way I would get involved. 
There’s only trouble that way”.9 For Valentine, the appropriate ethical stance—
the safe one—was one of detachment. Tom Neumark has observed something 
similar among poor women in eastern Nairobi: giving and receiving are dan-
gerous, opening one to excessive obligation as well as being perceived to be 
a burden. Neumark’s (2017, 749) interlocutors sought to “disentangle them-
selves from others while cultivating personal ... economic self-sufficiency.” 
For our contact Valentine, entanglement in the financial lives of others was 
likely to end in trouble, a situation exacerbated if one allowed themselves 
to be deputised by an aggressive debt collector. Indeed, Valentine insisted 
he took a rather detached approach to the whole digital borrowing craze: “I 
cannot afford to be in debt,” he laughed, explaining that he has so far avoided 
it. Yet, for many others, debt is a fact of life—not least because it’s impos-
sible to afford to not be in debt. This is true in a narrow financial sense, as 
these lending apps have been enrolled by Kenyans struggling to make rent, 
pay school fees, and support their households (Donovan and Park 2019).  

7	 Interview with borrower, Nairobi, June 2019. 
8	 Fieldnotes, Nairobi, June 2019. Remarkably, the way he learned this was similar to the 

transgressive act OKash was doing. Many people in Kenya use an app called TrueCaller, he 
explained, which mines all users’ contact lists to guess the name of an unknown caller. So, a 
TrueCaller user who gets a call from an unknown number will be presented with a suggestion 
based on the entries in others’ phone contact lists: “Maybe Marcel Mauss.” But note the sim-
ilarity: both OKash and TrueCaller were mining phone contacts, while only the former were 
considered to offend moral sensibilities. 

9	 Ibid.
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It is also true in a more expansive, social sense, and in the next section we 
broaden the frame to illustrate the manifold ways this is true.

6	 Attachment, Detachment, and Personhood in Kenyan History

In this section, we step back from the present-day examples to examine the his-
torical and anthropological record to demonstrate the long-standing tension 
between interpersonal obligations and individual autonomy. The discussions 
below may seem a far stretch from the topic of this chapter, which regards the 
rise of digital debt and its relation to data in contemporary Kenya. Yet our goal 
is to place contemporary transformations of personhood—too often reduced 
to technological and legal novelties—within an enduring cultural context. If 
such a move is less common in STS scholarship, it is the bread and butter of 
anthropologists and historians who seek to understand how ethical norms and 
moral commitments shape exchanges, both commercial and non-commercial. 
Anthropologist Parker Shipton (2007) calls these “fiduciary cultures” to point 
to how wealth, credit, and debt are bound up in cultural values. Others speak 
of “moral economies” (Rogan 2019). Our goal in depicting at some length these 
social dynamics in various Kenyan settings is to eventually return to the more 
overtly infrastructural dynamics of contemporary digital debt, and the moral 
uncertainties of this particular market (cf. Callon and Muniesa 2005). 

In Kenya, as elsewhere, interpersonal dynamics are, from the outset, shaped 
by dynamics of attachment and detachment with various others. Historically, 
mutual support and various forms of insurance have been embedded in rela-
tions of kinship rather than being delegated to third parties, as they may 
be in social democratic settings. The centrality of mutuality is the product 
of long-standing norms of maintaining and deepening social attachments. 
Consider building a family. The birth of an infant marks a moment wherein 
the connections between the past (the ancestors), the present (living kin), and 
the future (the unborn), are articulated, marking the extension of relational-
ity rather than its abrogation. Raising children is a costly affair in emotional, 
financial, and psychological terms. Remittances from the city to the coun-
tryside are one modality through which these incrementally accreted debts, 
debts which can never be fully repaid, are mediated (Gugler 2002; Ross and  
Weisner 1977). 

The case is even clearer in the instance of marriage. In patrilineal societ-
ies, once a male child has gone through initiation—a symbolic rite that marks 
the formal transition from boy to man—the father and father’s brothers are 
expected to aid the initiate in securing a wife by assembling bridewealth 
payments. This, too, entails both dynamics of credit and debt where kinship 
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networks are bound together in an ongoing fashion rather than transactional 
exchanges premised on a logic of finality. Herds are broken apart as livestock 
move from the family of the groom to the family of the bride. These payments 
often take place over the course of many years, sometimes extending to the 
deaths of parties to the couple. As Jean and John Comaroff note for Southern 
Africa, this is a protracted and incremental process wherein the question is not 
whether “two people were married, but how much” (Comaroff and Comaroff 
2001, 271). Increasingly in Kenya, bridewealth payments involve the mobili-
zation of small contributions of myriad kin and friends (Park 2017; Kusimba 
2018). This not only binds together kin groups, but sutures men and women 
to their aging parents, who expect their children to subsidise their livelihoods 
through cash remittances in old age (Mintz-Roth and Heyer 2016). Such trans-
fers sustain the elderly in the absence of a pension.

These repertoires of imbrication, however, are matched by (and sometimes 
compete with) dynamics of detachment and individuation. For instance, 
among Kikuyu people historically, self-actualisation was reflected in structures 
of authority. Upon being circumcised, a man would seek to separate himself 
from his father’s shamba, or garden, cutting a section of forest and labouring 
to produce a tillable plot. This piece of cultured land was the first step towards 
establishing a household. Once a given homestead grew too large, frontier 
groups reached outward, taking over neighbouring ridges (Lonsdale 1992). This 
was a profoundly future-oriented theory of value. It was only by virtue of pur-
suing land, marriage, and children that a man would be remembered beyond 
his death; a man’s legacy being sustained through his children and their moth-
ers, and the generations that succeeded them. Similarly, among the Wakamba, 
pride of place was given to men who distinguished themselves from others by 
demonstrating the particularities of their skills cultivated through mobility. In 
the nineteenth century, large-game hunting, esoteric knowledge of the wider 
world, and access to objects of prestige were all metrics of self-actualisation 
premised on an ethics of distinction and individuation (Osborne 2014). 

This dynamic of attachment and detachment continued over the course 
of a life-cycle, wherein it was (and often is) through establishing relations 
of both (inter)dependence and of distinction—of disembedding oneself as 
one aggregates followers—that one achieves socially sanctioned person-
hood. For Gikuyu speakers, this is captured linguistically by the term wiathi, 
or self-mastery, which is achieved by successfully parlaying one’s wealth in 
things—namely livestock and land—into wealth in people, while separating 
oneself from the homestead of one’s father (Lonsdale 1992; Peterson 2008). 
If adulthood involves the diminishing of certain dependencies on one’s par-
ents, it likewise involves becoming a patron for others, most notably one’s own 
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children but wider networks of kin (fictive and otherwise) as well. In other 
words, leadership is premised on a politics of redistribution, a debt owed as 
the appropriate return for loyalty. Such obligations could fuel resentments and 
resistance.

Any reckoning with these problematics must attend to both the relational 
attachments and the individuating detachments. These social obligations often 
fuel resentment and resistance. The overbearing burdens of kin have motivated 
Kenyans to seek more autonomous existence. Moving to the city has been one 
way Kenyans historically escaped the strictures of these kinship structures, 
finding in the relative anonymity of Nairobi or Mombasa or Kisumu a space for 
self-making outside the moral expectations of elders and others (White 1990). 
But other modes existed too. Mission schools offered young Kenyans spaces 
for personal advancement beyond the rules of family (Peterson 2004), and 
the wages of agricultural labour opened new avenues for consumption that 
could accelerate one’s achievement of social standing (Ocobock 2017). In their 
ethnographic study with Dholuo speakers, Paul Wenzel Geissler, and Ruth 
Jane Prince emphasise the importance of “practices of relatedness and ethi-
cal reflections about relations” (210, 8) yet also note ways of embodying more 
“individual ‘self-discipline’” (210, 83) through identifying as a “Saved” Christian. 
Here, religious practices serve to disentangle believers from relations in which 
they might otherwise be imbricated.

Our point is not to analytically define individual autonomy so much as to 
point to the experience of escape from social obligation. Even in these new 
settings, historians document, Kenyans made new attachments (White 1990; 
Cooper 1987), and their detachments from what came before could carry sig-
nificant risks. It could mark you not merely as socially inferior, but in some 
instances could relegate you to a position outside the social collective entirely. 

7	 Matters of Borrowing and Lending

For many in Kenya, livestock and land are both stores of wealth and future-
oriented asset classes geared toward securing wealth in people: cattle because 
they are translated into bridewealth payments braiding together kinship 
groups, and land because of the value placed on establishing a household with 
a garden. The symbolic weight placed on these investments helps make them 
secure. But it is also their materiality that shapes their status: unlike cash, cattle 
cannot easily be physically rendered partible in the event that a family mem-
ber is in need. Moreover, for many in the region, cattle were not historically 
subject to easy commodification. Instead, they were intimates, or what Julie 
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Livingston (2019, 42) has referred to as “inter-speciated familiars.” Land, for its 
part, was often protected from parceling out and commodification due to pro-
hibitions that viewed selling the land of the ancestors as severing ties with the 
dead, with dangerous implications for the living and the unborn (Shipton and 
Goheen 1992; cf. Li 2014). 

That these forms of investment were considered useful because they were 
“classificatory wholes” in their material forms (Guyer 2016, 157), has not, how-
ever, precluded the possibility of lending and borrowing (Shipton 2007). Kin 
might be allowed to tend a part of a herd on their own land, reaping the benefits 
of the milk generated (Shipton 2007, Chapter 4). These loans often extend over 
long periods of time and build up connections between people across space. 
The spatial component also protects the security of the investment by mitigat-
ing against the risk of an entire herd being decimated by the routine spread of 
zoonotic diseases (Spear and Waller 1993). In Kenya’s highlands, cattle trans-
gressed ethnic boundaries, leading to Kikuyu farmers saving their returns in 
livestock, what Lonsdale (2012, 39) called the “reserve currency of reputation 
and power.” Maasai, the “bankers to the highland market” (Lonsdale 2012, 27), 
drew upon historical exchange—including of kin—in moments of need, when 
they provided work to Kikuyu in return for agricultural products (Ambler 1988). 

These styles of resource allocation composed certain types of personhood. 
Among the Maasai in the Kenya-Tanzania borderlands, it was historically 
women who had claim to milk in return for tending the herd (Hodgson 2001, 
224); here, as elsewhere, careful labour justified claims-making. As for land, 
indigent neighbors or friends might be invited to till a plot of land—these peo-
ple are called ahoi in Gikuyu and jodak in Dholuo—from which they reap the 
vegetables they grow and are given the authorisation to construct structures 
and assemble life (Cohen and Odhiambo 1989; Lonsdale 1992). Sometimes these 
temporary arrangements extended over many generations, and may translate 
into permanent residence; this being particularly likely if there is a marriage 
that binds together the family of the tenant and the landholder (Lonsdale 
1992). Alternatively, those struggling to get by will be invited to aid during peri-
ods of harvest, taking a quantity of the bounty as their payment (Cohen and 
Odhiambo 1989). In the cities, indigent family members or neighbors living in 
the countryside are often brought in to work as house-help, in exchange for 
which they secure a roof over their heads and transport to the city. 

Not all are invited to partake in these networks and assessments of char-
acter determines one’s capacity to be a borrower. Put differently, what, how, 
and on what terms you borrow is contingent on shifting interpersonal relation-
ships not only between the borrower and the lender, but between their fami-
lies in the past and the potential relations between them in the future. This is, 
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in part, because the temporal horizons that characterise these tethers of credit 
and debt are not dictated by the foreshortened timeline of financial institu-
tions, which expect a monetary return on a loan, but are governed by the value 
accreted through more tightly weaving the one to the other. These relations of 
credit and debt, put simply, are socially productive. This is not to naively posit 
that these dynamics are uncomplicated—they are structured by often quite 
firm hierarchies of gerontocratic and patriarchal power and authority—it is 
simply to note that they are productive of value that is not foremost monetary 
in character. Moreover, relations of indebtedness turn on the knowledge that 
one is always liable to move from the position of creditor to that of debtor, a 
dialectical dynamic that ensures the never seamless reproduction of the nor-
mative social order. The socially successful person is always defined in relation 
to relations with others. 

Shipton (2007), based on his work among Luo communities in western Kenya, 
has referred to this dynamic of relationality as “entrustment” to describe the 
mutuality of credit and debt relations—at times serial and at others  reciprocal—
that bind kin across time and space. For example, unhappy kin (living or dead) 
are routinely cited as the cause of financial struggles (Shipton 1989). Forgotten 
rites or unintended slights can have serious, intergenerational consequences. In 
this fiduciary culture, relations of debt and credit are rarely imagined as binding 
two individuals to each other as individuals. Nor are these imagined as relations 
which are severed once a debt has been paid (as contract law would have it) but, 
instead, work as a social glue by virtue of their capacity to bring nested scales of 
interconnection into greater imbrication. Yet, as Shipton insists, these intima-
cies and entanglements are liable to spark conflict and schism. 

These expectations are normative. And people who do not conform to this 
notion of relational personhood—evidenced by, for example, not investing in 
their rural communities after moving to cities or by driving around the country-
side with your car windows rolled up, an act read as a rejection of the commu-
nity that raised you (Park 2017)—quickly tip into accusations of anti-sociality. 
Such accusations generate a range of responses from generalised suspicion 
to accusations regarding witchcraft and sorcery. One might say that the only 
thing more dangerous than overbearing social obligation is individual autarky. 

There is, in other words, a balance between what Zebulon Dingley 
(Unpublished MS) calls “enclosure” and “exposure.” Writing about suspicion 
and witchcraft on the South Coast of Kenya, Dingley emphasises the risks of 
relatedness as well as the importance of being embedded within networks of 
kin and neighbors. The risks come, in part, due to a sense that one cannot know 
the intentions of others, and that both intimates and strangers can present a 
threat in a context of a limited amount of resources and status. This obliges 
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everyday interpretive work and practical actions to both open oneself to the 
relations through which proper social standing are achieved, as well as to take 
steps to enclose oneself from malevolent intentions, actions, and forces. 

In our experience living and working in other parts of the country, the 
dynamics Dingley describes are not unique to the South Coast, even if the forms 
of exposure and enclosure are particular. Others have also noted these dynam-
ics. On the other side of the country, Günter Wagner’s (1949, 178) study of North 
Kavirondo documented an elaborate range of ritual and medicinal measures for 
protecting against the malevolent actions of others, living and dead. Resources, 
too, were enclosed from too much reciprocity, including through prohibitions 
on letting out land to non-heirs (Wagner 1956, 78). Among Luo communities, 
hedges and thorn bushes historically separated homes, enforcing boundaries 
that were crossed by kin and neighbors at the invitation of the host. In more 
recent decades, wealthier residents have stood apart from others through more 
durable, less permeable concrete walls and metal gates, chancing opprobrium 
from the community. Even the “precariously open” and permeable body must 
be managed lest it become too vulnerable (Geissler and Prince 2010, 166–67). 

Similarly, among the Gikuyu of central Kenya, the pinnacle of successful 
personhood—namely, the homestead—was historically guarded from the 
peering eyes, jealous feelings, and malintentions of others through the con-
struction of intricately woven hedges (Peterson 2004, 11). This was captured lin-
guistically, the verb—gita meaning to “grow thick, close as a hedge,” a process 
which was linked to the future, the verb also meaning to flourish or prosper.10 
Today in Nairobi, while during the day apartment doors are open as neighbor-
ing children move through the compound, at night curtains are tightly drawn 
to guard against curious neighbors and unwelcome others. Newly purchased 
items that are the subject of display and pride during daylight hours become 
sources of jealousy once the sun has fallen. Mobile phones are used to be con-
nected just as often as they are employed to avoid connections; missing calls, 
texts, and requests for remittances are all tactics of detachment that people 
pursue (cf. Archambault 2016). In other words, notions of “entrustment” and 
“relationality” are riven with uncertainty, suspicion, and anxiety.

Establishing oneself as a person who exists through his or her relations with 
other persons thus requires cultivating an openness, such that relations of 
entrustment can be forged, while fortifying oneself against the unknowable 
intentions and threatening actions of others; which itself requires occlud-
ing aspects of the self that might be the source of moral and social censure. 

10	 Thanks to Derek Peterson for sharing this insight. 
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Attachment always depends on correctly calibrating its other: detachment. 
While the historical archive is clear that tensions between these notions have a 
long history—animated by shifting legal orders, property regimes, and labour 
practices—they have been renewed in the past fifteen years as digital infra-
structures expanded in Kenya.

8	 Navigating between Financial and Social Debts in Digital Kenya

Having detoured through the historical ethnography of these norms and prac-
tices within Kenya, we can now better understand the social contours of money 
and finance today. Kenyan ideas regarding personhood not only allow us to 
see with greater clarity the business models of FinTech firms, but also gives 
us purchase on the framework of critique brought to bear by users. Despite 
promises otherwise, Kenyan debtors see loans offered by FinTech firms less as 
ushering in new regimes of individuation. Instead they are more concerned 
with how firms—and the platforms upon which they depend—are intermedi-
ating social life by generating what we refer to as infrastructured persons. This 
analytic points to both the centrality of specific sociotechnical entanglements 
that underwrite FinTech, as well as highlighting that these processes are best 
understood not as a wholesale rupture but, instead, build on extant relational 
networks of expectations of credit and debt. It is precisely this mediation that 
permits the appropriation of value produced socially (Bear et al. 2016). 

Kenyans find their place in fiduciary cultures an ambivalent one.11 Sibel 
Kusimba (2021, 109–127) writes of efforts to avoid being asked or having to give 

11	 The ambivalence of attachment also holds for chamas, the local term for rotating credit 
and savings groups, where groups of peers pool their contributions. The topic of frequent 
anthropological and developmental inquiry, chamas exemplify the ambiguities of col-
lective credit and debt. The terms of borrowing can be flexible, often responding to the 
needs of a given group member, a repertoire built over the course of many hours of inti-
mate knowing. The support offered in such contexts is often not simply financial, more-
over, with group members offering moral as well as material support. Without access to 
bank loans, chamas provide a manner of accumulating usefully large lump sums, with no 
fees or intimidating paperwork. As late as 2018, informal financial groups, such as chamas, 
were used by 41 percent of the Kenyan population, while only 35 percent of the popula-
tion held traditional bank accounts. Yet, group entanglement offers its own discipline, 
with the cost of default including social opprobrium and malice. In her study of similar 
practices in South Africa, Deborah James (2015: 121) notes that savings clubs are riven by 
a ‘lack of trust,’ with the possibility of someone absconding with the wealth always hov-
ering on the edges. In other instances, jealousy between members can cause disruption, 
even dissolution of the group.
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financial assistance. Turning off a phone, missing calls, or feigning ignorance 
are ways to avoid obligations to others. Yet, she notes the risks of escaping 
too much, including fostering resentment and losing resources you may need 
down the line. Such burdens are not evenly distributed, either, with women 
often tasked with redistributing through social networks what resources 
exist. Here, for better or worse, gendered expectations around provisioning 
and responsibility can place women at the center of struggles over getting by. 
The appeal of digital debt emerges in the context of this fiduciary culture. In 
place of interpersonal negotiations, FinTech offers the seemingly impersonal 
decisions of the algorithm. Instead of the vulnerability, shame, or indignity of 
asking a family or friend for money, “these apps,” writes one journalist, “have 
enabled those in need to take the loans quietly, saving them the embarrass-
ment of borrowing from friends … or begging savings groups members to offer 
them loans” (Xinhua 2019). 

Digital debt, on this reading, offers Kenyans something appealing: the pos-
sibility of financial credit without social debt. By attaching themselves to the 
algorithms of financial technologies, Kenyans might gain a measure of indi-
vidual autonomy, bypassing the complications of interpersonal relations and 
relational personhood. It is a promise of fashioning selves without the encum-
brances of others—a detaching from some others, though, entails different, 
commercial obligations (cf. Kusimba 2021, 135). This is, we have argued, an 
older story in Kenya, one iconically captured in the wage earning young per-
son, whose employment and urban life made them relatively autonomous 
from the dictates and resources of rural elders (Ocobock 2017; White 1990). 

It is also a familiar story under contemporary capitalism—including its 
financial varieties—where people are hailed as individual workers, consumers, 
and borrowers. In Wendy Brown’s (2016) influential account of neoliberalism in 
general, but particularly in Europe, this is a story of collective life being undone 
through the formation of individual accumulators, entrepreneurs of the self. In 
our conversations with Kenyan colleagues, friends, and interlocutors, however, 
this (neo)liberal fantasy has not been borne out. People spoke not of a process 
of individuation, giving rise to the detached person, but of novel distributions 
of the self as new modalities of relationality are enacted by digital platforms. 

This was the case in at least two ways. First, our interlocutors acknowledge 
that FinTech inaugurates new forms of attachment to corporations and their 
infrastructures. As a result, they do their best to attach themselves in benefi-
cial ways, such as topping up their balance or enrolling friends, practices that 
improve their standing with the apps and their algorithms. If credit scoring 
algorithms are often opaque, it hardly stops efforts to comport oneself in ways 
befitting its judgment—efforts to secure what Keith Breckenridge has usefully 
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referred to as “reputational collateral” (2019, 95). For their part, the lending 
firms recognize the social implications of debt and try to harness peer pressure 
and shame to compel borrowers to repay.

Secondly, Kenyans explain the new digital debt as activating and relying 
upon social relations. Time and again, we heard stories of overly indebted 
borrowers turning to cousins and friends for help—cashing in, so to speak, 
on entrustment to cover their financial obligations. Many borrowers who find 
themselves unable to repay must turn to friends or family for assistance. Lelei, 
for instance, told us how she defaulted on a digital debt that she originally 
borrowed for her cousin who had, themselves, already gotten into debt trouble 
with their phone. Lelei confessed that she expected her cousin to never repay, 
and she doubted she could come up with the cash herself, but she neverthe-
less borrowed. Why, we asked? She paused, trying to find the way to convey 
the depth of her relation with this cousin: they have “taught me many skills. 
We’ve done life together,” and this is a debt greater than any monetary val-
ue.12 If relational personhood is, in part, an achievement built through active 
collaboration with others, then Lelei’s standing reflects the contributions of 
her cousin. This much she recognized in her decision to sacrifice another ele-
ment of her assembled status—namely, her credit score—by borrowing on 
behalf of her kin. So, the promise of individualised borrowing often turns out 
to rely on a pre-existing entrustment among borrowers. Channeling Marxist 
feminist scholarship, we might even say the usurious creditors are subsidised 
by social relations and the interpersonal (and largely non-fiscal) debts people 
draw upon (cf. Dalla Costa 1975; Federici 2020).

To these two ways that relational personhood is reflected in digital debt, 
we would add a third. While the digital apps seemingly offered a version of 
“asocial assistance” (Ferguson 2015), the conditions of possibility for borrowing 
were premised precisely on the algorithmic analysis of borrowers’ social rela-
tions. Put simply, the firm’s profitability depends on the reserves of relational 
personhood’s obligations. FinTech firms invest considerably in knowing these 
social dynamics—from ethnography to digital scraping—in order to modulate 
the credit offered (Donovan and Park 2022(b) and 2022(c)). In other cases, they 
actively position themselves as a relation to which one owes repayment by dint 
of goodwill rather than legal obligation: as we were told by an industry insider, 
people repay Safaricom loans, in part, because of the goodwill the firm culti-
vates through philanthropy.

12	 Interview with borrower, Nairobi, June 2019.
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To put it simply, the digital lending industry is not at all divorced from 
everyday social relations. While from the perspective of a borrower, such loans 
forego the need to supplicate to intimates, the lending algorithms and their 
designers are themselves keenly concerned with the relationality of Kenyans. 
The data that informs the credit scoring of these apps is not data about autono-
mous, self-directed individuals. It is data about their relations and interactions. 

Consider the elementary form of digital traces used to make many FinTech 
credit scores: Call Detail Record (CDR). The CDR is generated by SIM cards con-
nected to mobile phone networks; they provide a unique record of phone activ-
ities, including the caller ID, the recipient ID, the cell tower from which the call 
was placed and from which it was received, the time of the call and its dura-
tion. Similar transactional information is generated through the use of mobile 
money like M-Pesa: sender, recipient, time, location, and amount. While these 
data are personal they also are social for they are relational. They almost always 
implicate others: calls and remittances are, after all, transactions between peo-
ple. Credit scoring algorithms monitor who you interact with and who they 
interact with, qualifying your standing on the basis of your relations’ standing. 

Further, activities that may not seem interpersonal classify people socially, 
because “men and women tend to use their phones differently, as do differ-
ent age groups. Frequently making and receiving calls with contacts outside of 
one’s immediate community is correlated with higher socio-economic class,” 
for instance (UN Global Pulse 2013, 6). Even your location is meaningful only 
because of the value of those co-located with you: a SIM card that spends 
nights in a poor neighborhood is surrounded by SIM cards whose transactional 
data reveals the commercial limits of their users. 

The individual, then, is a thoroughly social product for digital lenders. It is 
not merely that individuals are of a social category—urban youth, say, or sec-
ondary school female with a smart phone—as marketing professionals have 
long recognised. Rather, it is that in the monitoring of reputation, FinTech con-
strues borrowers as relational persons, whose digital data is not so much the 
result of an individual person’s behavior as it is the trace of an infrastructured 
self, composed socially and distributed across digital networks and filtered 
through algorithms. Here, individual privacy offers little consolation. 
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CHAPTER 4

‘Graduates-as-a-Service’: Running a Data Factory in 
Northern Uganda

René Umlauf

1	 Introduction

During the months from December to April, a period of the year that is also 
known as the dry season, temperatures in the northern Ugandan city of Gulu 
often rise above forty degrees Celsius. On the campus of Gulu University, indi-
vidual seminars are then moved outdoors. The cool shade of dense mango 
and acacia trees is often the only option for lecturers and students to escape 
the stifling heat of the university buildings covered with iron roofs. This kind 
of improvised teaching practice formed the contrasting background to the 
colourfully decorated and air-conditioned containers of Samasource. As I had 
learned shortly before, Samasource is a San Francisco-based company that 
specialises in producing accurate data by combining machine assisted anno-
tation (MAA) with human validation for Machine Learning (ML) and Artificial 
Intelligence (AI). After passing the guarded doors, it felt as though I was enter-
ing a spaceship that was about to take off because of the constant whirring of 
the air-conditioner amplified by the noise of approximately 150 computer ven-
tilators. The environment was intensified by the tightly closing windows of the 
containers, which not only muffled noise from outside, but also ensured that 
cool air would not escape the two hundred square metre room. “We couldn’t 
work here without A/C!,” explained William, the manager, “With windows 
open, tonnes of dust would enter and quickly destroy the PC s. But also, excess 
heat from the desktops would make it unbearable. And of course, we all know 
that cooled bodies perform better …”1 

The manager’s quick reflections on both the climatic peculiarities, and the 
insight that cooled bodies would achieve higher productivity than uncooled 
ones, again underlined the extreme contrast not only to the rest of the cam-
pus architecture, but also to the predominantly rural character of the rest of 

1	 Interview #2, Manager Samasource, Gulu, September 19, 2018.
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northern Uganda. As a non-profit organisation, Samasource uses special soft-
ware applications to break down very large datasets into small components, 
which are subsequently processed and labelled by a large number of work-
ers. For such annotation, or micro-work—such as image tagging or semantic 
segmentation—workers only need a basic knowledge of classical literacy and 
numerical skills as well as a basic command of digital literacy.

Based on this ethnographic experience, in the following contribution I will 
elaborate on some conditions that I believe are central for the successful oper-
ation and general functioning of this comparatively young form of data factory 
work. I will argue that the (infra)structured connection to the World Wide Web 
and the access it facilitates to digital labour is based on a number of different 
but interacting disconnections. This chapter delineates the emerging social-
technical tensions and asks which disconnections, points of access, and circu-
lations of digital labour these tensions are based upon. Before offering further 
ethnographic details, the paper situates the conceptual discussions around 
“micro-work” by critically linking it to a broader debate centred around the 
concept of the digital divide (see Selwyn and Facer 2010, Selwyn 2004). 

In the first empirical part of this paper, I will analyse the organisational 
effects and causes of the disconnections of Samasource operations from local 
realities, with emphasis on the infrastructural and material aspects. In the sec-
ond part, examples will be presented, indicating how an extremely selective 
allocation of and access to digital resources represent a central operational 
condition for Samasource. In this context, software-supported control and 
standardisation regimes form an essential prerequisite for decoupling individ-
ual activities from relying on local knowledge and working practices. In the 
third and final part, a contrast is made between wage labour, which is based 
on strictly standardised measuring of labour, and the specific requirements of 
local labour cultures that are characteristic of low resource settings.

The aim of this paper is to make visible the specific conditions on which 
novel forms of globally circulating labour rely when they travel to places like 
the University of Gulu. To do so, it will be necessary to highlight organisational, 
infrastructural, social, and knowledge-based decouplings that contribute, to 
varying degrees, to how these new forms of digital labour overlap, and at times 
conflict with local work cultures. However, while digital evolutions in the 
urban centres of African countries, for example Nairobi, Accra, or Lagos have 
received growing academic attention, literature on the networking of periph-
eral rural regions is rather sparse; this paper is therefore an attempt to broaden 
the field of research in this regard.
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2	� Micro-work, Digital Divide and the Resource Character of the 
Internet

The notion “humans-as-a-service”2 is used to describe all those activities in dig-
ital economies for which there are either no technical or automated solutions 
(yet) available, or for which it is not deemed economically worthwhile to ever 
develop a technical solution (Irani 2013, 11; Bergvall-Kareborn and Howcroft 
2014). Content managers, for instance, who clean up platforms from violent 
images and hate speech represent a sore spot, an embarrassment to Silicon 
Valley solutionism3 that is not able to offer a technical fix for emerging ethi-
cal and political problems. Content work in the Philippines and California are 
often outsourced to other companies and is not granted the same payment 
nor the luxurious workplace conditions that Facebook or Google engineers 
enjoy. Humans-as-a-service demarcates the distinction between what Silicon 
Valley considers real work (building platforms) versus simple content work 
(Daub 2020). In a similar vein, big car companies like BMW or General Motors 
keep suspiciously silent when entering into contracts with big data factories in 
China and India for the production of large chunks of training data for their 
self-driving cars. But being silent about this heavy reliance on cheap human 
labour to make automation and AI work, is paralleled by a fear of diminish-
ing and disenchanting public imaginaries of the technology’s own intelligence 
(Gray and Suri 2019). 

On the one hand, the spectrum of activities and tasks subsumed under the 
notion of humans-as-a-service is very broad and becomes increasingly diffi-
cult to compare. A few minutes of text transcription on Amazon’s “mechani-
cal turk”4 is very different from the psychological stress to which, for example, 
content moderators find themselves exposed when cleaning up platforms such 
as Facebook or YouTube from violent depictions and hate speeches (Roberts, 
2019). On the other hand, critical social science studies are increasingly iden-
tifying common principles and patterns that underlie as well as emerge from 

2	 The term was coined by Amazon founder Jeff Bezos during an opening keynote at MIT 
Emerging Technologies Conference in 2006 (MIT 2018).

3	 Silicon Valley solutionism refers to prevailing ideology and beliefs that for each and every 
social challenge there is technical solution (see Techrepublic 2014).

4	 “The Turk” or “Mechanical Turk” was a eighteenth century mechanical man dressed in a 
Turkish costume, that was capable of playing chess. While the set-up was to pretend that 
the Turk could play automatically it was actually fake, since its chess skills relied on a human 
hidden inside the machine (Standage 2002). 
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specific labour conditions and working practices considered increasingly char-
acteristic to the micro, gig, or crowdsourcing economy (Vallas and Schor 2020). 
According to these studies, most forms of employment are built on exploitative 
labour conditions with low payment (Fish and Srinivasan 2011), and hardly any 
labour law security (Ettinger 2017), which from a global perspective contrib-
utes to the emergence of a new digital precariat (Irani and Silberman 2013). 

However, case studies that explore the current and future role and relevance 
of the internet for this new young field of globally circulating labour address, 
to varying degrees, the issue of unequal distribution of access to digital ser-
vices and employment opportunities. One concept that attempts to capture 
the issue of unequal access is the notion of a growing digital divide (Mariscal 
2005, Fuchs and Horak 2008). A central observation of this concept is that an 
increase in access to the internet and digital services is simultaneously accom-
panied by an increase in digital disconnectedness of large parts of the world’s 
population (World Bank 2016). Despite the World Bank’s concerns regarding 
growing global inequalities, its framing has been criticized as a quest for yet 
another technical fix (Donner 2015, Shrum et al. 2007). If such a framing would 
be effective, a purely technical availability of the internet would have bene-
ficial and accelerating impact on the economic development of a country or 
region. 

An argument that this does not have to be case is provided by Louise 
Bezuidenhout et al. (Bezuidenhout et al. 2016, Bezuidenhout et al. 2017) show-
ing that the mere availability and access to opensource and open-data science 
in the context of African universities depends on further requirements and 
skills in order to unfold positive impact for academic research. The question of 
when the internet can actually serve as a resource for an individual or a group 
to cope more efficiently and successfully with the hardships of everyday work 
is not simply solved by providing access. While I consider this perspective to be 
valuable and share the associated criticism of the concept of the digital divide, 
I will propose a perspective that is diametrically opposed to the argumentation 
of Bezuidenhout. For this, I will argue that we currently find particular forms of 
digital work—and uses of the internet—whose functioning builds and relies 
on the exclusion of, and disconnection from, social, material, personal, and 
knowledge-based requirements. The planning, logistics, organisation, and core 
functional/technical principles of digital wage labour in African contexts, for 
example, are feasible and economically successful, precisely because they dis-
connect the enterprise from local entanglements and situated knowledge cul-
tures. The effects as well as their side effects will be presented in the following 
empirical sections. 
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3	 Material and Infrastructural (Dis)Connections

The research project that allowed me to travel to Gulu again in September 2018 
was dedicated to the development and expansion of university curricula.5 One 
initial aim was to introduce social science perspectives on science and technol-
ogy as part of humanities and engineering courses. Furthermore, the project also 
aimed to augment teaching capacities through the dissemination of teaching 
materials from online courses such as Massive Open Online Courses (MOOC s). 
At this point during the project, my involvement with the university’s internal 
information and communication infrastructures (ICT s) intensified, as it quickly 
became clear that only functioning and reliable ICT s would enable the provi-
sion and use of e-learning formats at all. During a meeting with the dean of the 
Computer Science Faculty, I asked where he would be getting internet access 
from. While answering my question, he pointed to a container just outside his 
window and added that he would get good internet connection from Samasource: 
“Theirs is more reliable and faster than the one we have on campus.”6 Indeed, 
shortly before, I had been told by the university’s network manager that the cam-
pus Wi-Fi connection was very limited. In order to better understand this parallel 
and simultaneous functionality and non-functionality of internet connections, it 
is necessary to look into the more recent history of the northern Ugandan region. 

Until 2008, the municipality as well as the surrounding district of Gulu 
formed the centre of civil war that started in the early 1980s and lasted for 
decades (Büscher et al. 2018). From my first visit in 2010 until my last stay 
in May 2019, Gulu has increasingly transformed into a regional commercial 
centre connecting several important trading arteries. During this time, the 
city became a hub for international non-governmental organisations whose 
post-conflict development projects not only brought far-reaching financial 
resources, but additionally offered new diverse employment opportunities 
to the region (Redfield 2013). Even until today, most major aid organisations 
(e.g. UNICEF, Oxfam, USAID, GIZ, MSF) continue to have regional offices in 
the city. In recent years, Gulu has also served as logistical hub for other crisis 

5	 The project funded by the German Research Foundation (DFG) entitled Curriculum Devel-
opment (2017–19) was based at the Department of Social Anthropology at Martin Luther 
University Halle (see Lost n.d). During the field visits of three weeks each (September 2018 
and May 2019), I conducted three focus group discussions (University staff, students, Sama-
source staff) and ten semi-structured interviews with current and former Samasource staff in 
Gulu. Other quotations and information are taken from sporadic conversations and chance 
encounters on Gulu campus between Samasource management and myself. 

6	 Interview #1, Dean of Faculty Computer Science, Gulu, September 18, 2018. 
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regions. Currently, United Nations Refugee Agency (UNHCR) and the World 
Food Programme (WFP) coordinate parts of the humanitarian aid efforts in 
South Sudan from here. This connectedness to the international donor com-
munity is also mirrored throughout the university’s faculties, whose individ-
ual departments are often part of international research collaborations with 
mainly European and American universities.

As part of its post-conflict recovery and development measures, Oxfam—a 
UK-based, non-governmental organisation—initiated a supra-regional project 
called Internet Now!. Starting in 2012 the aim was to make internet-based learn-
ing and employment options available focusing largely on rural areas. In col-
laboration with the Gulu University administration, ten containers were placed 
on campus providing equipment and resources for approximately thirty com-
puter science students and graduates; allowing them to carry out early forms 
of micro-work. After initial collaborations with Oxfam, Samasource took over 
the Gulu branch of Internet Now! in 2016.7 Samasource is one of the pioneer-
ing organisations in the field of impact sourcing, a subtype of Business Process 
Outsourcing (BPO), a widespread corporate practice through which sub-
processes and tasks are outsourced to other specialised companies. However, 
unlike BPO, impact sourcing companies claim that the services they provide 
are managed through employment of marginalised and disadvantaged popu-
lations (Heeks 2013). Against this background Samasource promises to address 
two problems at once: “the big data problem and the global poverty problem” 
(Janah 2017, 118). According to the organisation’s self-portrait, Samasource 
offers jobs and training for digital activities to people below the poverty line 
in Kenya, Uganda, Haiti, and India. Since its foundation in 2008, Samasource 
has launched sixteen branches—of which some are no longer operational—in 
which it employed an estimated eight thousand workers. The organisation’s 
motto “Give work, not aid” (Janah 2017, 3) follows a free market logic, with its 
core assumption that the provision of wage labour opportunities empowers 
individuals in developing countries—better than, for instance, international 
aid—to lift themselves and their families out of poverty. The extent to which 
impact sourcing attempts can actually contribute to the reduction of global 
poverty is difficult to answer. 

For Samasource Gulu, one can assert that it is predominantly students 
and graduates who are attracted to and recruited by the organisation.8 Even 

7	 Unfortunately, I was not able to piece together more precisely which exact circumstances led 
to both the initial collaboration and the eventual takeover by Samasource.

8	 It is difficult to answer which tiers of society Samasource mainly recruits its workforce from. 
However, in locations like Nairobi, Samasource does not operate directly on a university cam-
pus, which might potentially have an impact on who is applying and eventually recruited. 
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though a large number of students come from less affluent backgrounds—for 
instance, over 50 percent of computer science students do not own a computer 
during their first or second year of study—they likely do not belong to the 
very poor bottom echelons of society. Studies on the actual effects of impact 
sourcing have also plausibly pointed out that the social impact of outsourcing 
bulk work plays only a secondary and subordinate role to many companies. 
“Executives like hearing about the company’s social mission, but the decision 
to hire the organization is made by purchasing departments, which have to 
think about cost and quality. And many buyers harbour preconceived notions 
that non-profits are slow and uneconomical” (Gino and Staats 2012). 

In order to stay operational in such a heavily competitive field of business 
outsourcing, Samasource Gulu must guarantee a high level of quality and reli-
ability, starting at the technical and infrastructural level. Running an outpost 
like Gulu exposes their operations to heavy and long power cuts often lasting 
several hours a day.9 After the takeover of Internet Now! Samasource added 
sixteen additional containers and made room for one hundred more working 
stations. To sustain this extension a new generator had to be purchased, as well 
as a second internet connection, which now serves as a back-up in case the first 
connection is interrupted. William, the manager summarises the situation as 
follows: “We run our own system here! It is completely independent from the 
university. If we had to rely on their system we would definitely fail.”10 Even 
though there are only a few metres between the university’s own computer lab 
and Samasource containers, the contrast could not be greater. Extreme heat, 
high humidity, and fine dust have turned the computer lab into an unused, sad 
museum offering an unintended glimpse into the history of computer technol-
ogy. Especially during power outages after sunset, the brightly lit windows of 
the Samasource containers are often the only light on the entire campus; a light 
that denotes productivity, but a productivity that is fully decoupled from local 
realities and spaces. The costs of these material and infrastructural decoupling 
measures are considerable. The internet connection alone amounts to a cost 
of at least $20,000 per year. It should be clear by now that the conditions for an 
organisation like Samasource to have settled in a location like Gulu are funda-
mentally related to the costly option of disconnecting its operations from the 
local daily material and infrastructural uncertainties.

9	 During these power cuts, a campus generator can be switched on to supply power to the 
rest of the campus. However, the cost of diesel consumption has to be paid for from uni-
versity funds. 

10	 Interview #4, Manager Samasource, Gulu, May 6, 2019. 
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4	 Knowledge Decoupling: Logistical Media and Workplace Studies

“Sometimes I find myself annotating faces of people I interact with.”11 This 
statement was made by a participant during a focus group discussion in which 
interlocutors spoke about the social effects of annotation activities. Other par-
ticipants also remarked on its psychological effect, which extended into leisure 
time, and they attributed it to the predominantly repetitive nature of most of 
the activities. In general, most tasks at Samasource were described as monot-
onous, boring, and tiring. However, performing these tasks six days a week, for 
at least ten hours a day, forms the organisational basis and inner logic of data 
factory work. Samasource founder Leila Janah,12 was inspired by Henry Ford’s 
assembly line when developing her micro-work principles: “Ford figured out 
a way to break down the making of an incredibly complex machine [the Ford 
Model T, RU] into small chunks that people with basic training could complete. 
He moved the Model T from the craftsman’s studio into the mainstream. The 
assembly lines of the future apply the same thinking to digital work.” (ITWeb, 
2021). Whereas in Ford’s factories it was the assembly line that dictated the 
rhythm and intensity of work, today the interface between employees and 
their workload is mediated by a more dynamic software. At Samasource this 
function is performed by SamaHub, its own in-house digital platform that has 
been developed over years with the following core functions: “SamaHub is 
Samasource’s proprietary training data annotation platform. This web-based 
task management system helps facilitate large data projects through the cus-
tomization of task workflows, task distribution, multi-tiered quality control, 
and project-based training. […] SamaHub has three main functions: task dis-
tribution, data structuring work (image annotation, data categorizing, other 
writing/research) and quality management” (Samasource 2019, 1).

Terms such as “task-decomposition,” “task-distribution,” or “task-completion” 
indicate sub-steps in which the software automatically splits up projects (e.g., 
large files of visual data), distributes it, and also returns it to clients and cus-
tomers as valuable annotated training data. This has become a fairly complex 
operation in which clients have the option to check and control the data label-
ling in real-time. They can change data volumes, and also make use of the 
labelled data almost immediately. The activities indicated in Figures 4.1 and 4.2  

11	 Focus Group Discussion #5, Samasource Staff, Gulu, May 5, 2019.
12	 Leila Janah passed away on 24 January 2020. Until then, she ran the cosmetic label LXMI 

in addition to Samasource. The label primarily sells products that use shea butter as a key 
ingredient. The nuts form the shea trees were also harvested in Uganda, and Janah also 
promoted this branch of the company as providing marginalised women with meaningful 
and sustainable employment (see LXMI 2021). 
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demonstrate what most of tasks at Samasource consist of. Only through 
additional labelling of individual images, or entire videos, does “raw-data” 
becomes useful for learning algorithms. One could also say that these enrich-
ment practices that transform data into training data constitute the “Artificial” 
in Artificial Intelligence. Each point between the lines must be set manually 
by a mouse click and then saved under one of the pre-formatted categories 
or labels (e.g. nose, eyebrows, livestock, house). The tracing and drawing of 
shapes, objects, or body parts is based on simple phenomenological identifi-
cation that is assumed to work without reference to cultural standards or val-
ues and thus without much interpretative effort.13 In this way annotations can 
travel globally, creating a work realm that is largely acultural with extremely 

13	 When I write here “without much interpretative effort”, I am nevertheless aware that it is 
up to the interpretation of an individual, for example, where a house exactly begins and 
ends. These activities carry less moral interpretation than tasks assigned to the already 
mentioned content moderators. The latter must be able to assess throughout several 
cultural, aesthetic, religious and ethical codes if something is considered violent or hate 
speech. See chapter by Helen Robertson in this volume.

Figure 4.1 �Face annotation (Edge AI and Vision Alliance 2019a) 
Edge AI and Vision Alliance. (2019a). Samasource Demonstration of 
Its SamaHub Training Data Annotation Platform. YouTube video, 
2:57. Last modified October 9, 2019. https://www.youtube.com 
/watch?v=FdS09iuagMo 

Figure 4.2 �Geographical area annotation (Edge AI and Vision Alliance 2019b) 
Edge AI and Vision Alliance. (2019b). Samasource Demonstration of 
Its SamaHub Training Data Annotation Platform. YouTube video, 
2:57. Last modified October 9, 2019. https://www.youtube.com 
/watch?v=FdS09iuagMo
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limited interpretative requirements. Even without prior experience of digital 
data processing, lay persons can perform most activities with minimal training 
and regardless of their geographical origin. As the initial statement indicates, 
the continuous and repetitive nature of the tasks can still have some social or 
psychological impact on employees’ imaginations and perceptions of bodies, 
as well as faces and infrastructures, which I however did not follow up further 
in this research (e.g., Bajwa et al. 2018). 

The comparison with Ford’s assembly line can also be found within the 
execution speed and the timing of individual labelling tasks. For instance, the 
average time an employee has for annotating a face is usually calculated by the 
SamaHub platform. With each new face the time is displayed as a countdown 
above the image. Next to the countdown called default time, is another timer 
counting up the real time that is called elapsed time that the employee actu-
ally needs for fulfilling the task. This temporal regime of (self)control affects the 
performability of the respective activity in several ways. At the individual level, 
performance that is measured as too slow will negatively impact the employee’s 
internal evaluation, which again affects the future tasks they will be assigned to, 
as well as employment and contractual negotiations. On a more practical level, 
if SamaHub detects that the default time is collectively exceeded, adjustments 
can be made that eventually result in an extension of default time. A helpful 
conceptualisation of this partial operational logic of labour control through 
digital platforms is called “logistical media theory” (Rossiter 2016, 7): Logistical 
labour emerges at the interface between infrastructure, software protocols, and 
design. Labour time is real-time. The formation of logistical media theory, there-
fore, requires an analysis of how labour is organised and governed through soft-
ware interfaces and media technologies that manage what anthropologist Anna 
Tsing (2009) identifies as “supply chain capitalism.” (Rossiter 2016, 23)

This logistical extraction of labour is thus based on a twofold decoupling: On 
the one hand the breaking down of videos into individual frames decontextu-
alizes the content, as it operates with a simplification that allows a decoupling 
from any local knowledge practices. On the other hand, the software offers a 
significant decoupling from local, often limited, skillsets and work experiences. 
Even without any IT skills people can easily be enrolled and made part of this 
new form of digital value production and supply chain capitalism. 

Analogous to Ford’s workers at the assembly line, employees of Samasource 
also attempted to momentarily escape control, monitoring, and supervision.14 
The management used the term “outliers” indicating that they are aware of 

14	 However, I would not go as far as to call these practices acts of sabotage. 
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some of the informal appropriation practices by their employees. Almost all 
employees who were interviewed admitted that they knew, for instance, how to 
trick SamaHub’s strict temporal regimes. However, only few admitted that they 
engaged in such practices while the majority said they refrained from them most 
of the time because they feared being punished or discharged. In the words of 
the manager William: “Of course we have outliers that crack the system. What 
do you expect? These are young smart people. First thing they find out how to 
circumvent and it takes some time for us to find out and correct it …”15 

5	 Decoupling from Local Work Cultures

Calculatory practices that relate the scheduled amount of labour to the actual 
labour needed is part of broader history of organisational learning and indus-
trial labour culture, which in the case of Samasource Gulu, interacts with but 
also conflicts with, local work practices. This final section will be dedicated 
to the discussion of the relation between digital factory labour requirements 
and local labour cultures. Apart from a few companies in the capital city of 
Kampala, elaborate control and tight time keeping devices are rarely part of 
the everyday work experience of most Ugandans. In addition to the entrance 
login, and the login at their workplace, all employees of Samasource have to 
hand in their mobile phones on entering the building. Mobile phones may only 
be used during strictly recorded breaks. Most of the interviewees found the 
mobile phone policy to be the most unpleasant control measure. It was repeat-
edly indicated that during working hours, employees could not respond, for 
example, to urgent family needs and other issues.16 It also regularly happened 
that individual workers completed their daily workload well before the end of 
their shift. I heard complaints from employees indicating that after having fin-
ished early, for example, around three o’clock in the afternoon, they were nei-
ther allowed to leave nor could they use the internet for private use until the 
end of the shift, usually at six o’clock in the evening. One employee described 
the situation as follows: “When you finish early you are just supposed to sit 
and do nothing.”17 When I asked the management about their policy on that, 
I was told that there were indeed waiting times every now and then, particu-
larly because quality control managers had to check their team members work 

15	 Interview #4, Manager Samasource, Gulu, May 6, 2019.
16	 In this context, it was also mentioned that young mothers were probably not allowed to 

breastfeed babies on the company premises during working hours. 
17	 Focus Group Discussion #3, Samasource Staff, Gulu, September 19, 2018.
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which resulted in backlogs sometimes.18 In principle, however, I was assured 
that after finishing their daily bulk, employees could use the internet or that an 
earlier end of shift could be arranged. 

On the one hand the formalisation techniques for labour registration and 
worktime measures practised at Samasource did not go beyond corporate gov-
ernance policies usually found in transnationally operating companies. On the 
other hand, the above-described contradictions regarding the end of shift also 
suggest that strict formal regulations interact with local forms of social control 
within corporate contexts. In the words of one informant: “The problem is not 
Samasource. The problem is on the ground.”19 The reflection refers to patron-
age relationships among the personnel through which access to tasks and 
resources are either granted or restricted. Starting from recruitment and allo-
cation of shifts (day/night), kinship networks, and even ethnicity formed dom-
inant inclusion or exclusion criteria potentially undermining merit principles. 
Another complaint was that it mattered whether one was favoured by middle 
management. When I enquired why the management in San Francisco head-
quarters did not attempt to regulate certain abuses of power, it was mentioned 
that they were largely kept in the dark about the local conditions. During visits 
from the San Francisco office, only pre-selected employees who were consid-
ered loyal were allowed as contacts. 

In light of these social and organisational entanglements, it remains a chal-
lenge to judge the extent to which this form of repetitive and uncreative data 
work is adequately renumerated. During my fieldwork, however, this question 
repeatedly emerged in a strangely paradoxical manner: When I reported the 
type of labour practiced at Samasource Gulu to Ugandan colleagues, they rarely 
shared my critical questioning of the monthly payments. Instead, an income 
of USh460,000 per month (approximately $120) was deemed fair pay for a uni-
versity graduate. In the broader national context such income of newly gradu-
ated students would sit closer to around USh250,000 (approximately $65) for 

18	 The issue of quality data has gained some importance as it serves as a niche for compa-
nies like Samasource, which helps them justify and distinguish their costly and elaborate 
factory-style operations against the remote and individualised operational characteris-
tic of many other sectors of the gig economy. IT-Tech as well as automotive companies 
require properly labelled data for their learning algorithms that are often only achieved 
through strict monitoring and quality control measures. Sending out micro-tasks on 
crowd platforms, like AMT or Upwork, exposes the data to significant differences in the 
quality that is produced. See in this regard also Anwar and Graham’s (2019) study on adap-
tation practices of African gig workers to cope with the (labour) conditions they are fac-
ing on Upwork.

19	 Focus Group Discussion #5, Samasource Staff, Gulu, May 5, 2019.



‘Graduates-as-a-Service’: RUNNING A DATA FACTORY� 91

a month of work. In an interview with the BBC, founder Leilah Janah justified 
this salary policy as follows: “One thing that’s critical in our line of work is to 
not pay wages that would distort local labour markets. If we were to pay people 
substantially more than that, we would throw everything off. That would have 
a potentially negative impact on the cost of housing, the cost of food in the 
communities in which our workers thrive” (Lee 2018). 

Although this justification seems to be rather speculative and less grounded 
in empirical evidence, at this point I would like to draw attention to a spe-
cific feature of Ugandan work culture, which is not taken into consideration in 
Janah’s statement. In Uganda, as well as in other countries with comparatively 
low incomes, the line between formal wage labour and informal employment 
remains a difficult and complex distinction. However, through my research in 
the Ugandan health sector, I became aware that the distinction between the 
state/public and the private sector plays a significant role in perception of local 
work cultures (Umlauf 2017). For example, it is a very likely scenario that a 
nurse or a doctor employed in the private sector would receive a higher monthly 
income than in the same job in the public sector. Nevertheless, a large propor-
tion of private sector health workers would prefer to work in the public sector. 
The main reason, apart from generally higher job security, was the opportunity 
to participate in further training sessions. As part of internationally funded 
donor projects, these capacity building missions take place several times a year 
and are highly attractive, especially because of their daily allowances, which 
often bring in several additional monthly salaries (Swidler and Watkins 2009). 
In addition to these benefits of accessing the development industry, almost 
all government employees were engaged in side businesses constituting an 
additional source of income (McCoy et al. 2008). In contrast, greater control 
and regulation of working hours of privately employed health workers make 
it much more difficult to operate and sustain secondary incomes. The strict 
labour regulations and control of working hours at Samasource, together with 
the strongly limited communication options, conflict in various ways with 
local working cultures and the need to divert sources of income. Against this 
background a higher pay could thus be justified relatively easily without fear 
of distorting local wage and labour markets, as indicated in Janah’s statement. 

I would like to conclude this section by returning to Samasource’s ethical 
claim of lifting people out of poverty by giving them jobs instead of aid. The 
fact that marginalised tiers of the population are mainly characterised by 
poor access to formally secured wage labour is reinforced by the aspect that 
many have only limited knowledge of labour protection and labour law reg-
ulations. As already mentioned, we can assume that the majority of employ-
ees at Samasource Gulu do not belong to the poorest or most marginalised 
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echelons of Ugandan society. Nevertheless, these are mainly young, recent 
graduates in their first official employment roles. Combined with the prev-
alence of patronage relations mentioned above, the inexperience of most 
employees prevents substantial articulation of collective forms of resistance. 
The paucity of collective action is a feature of the crowdsourcing industry 
as a whole, and is related to the difficulty of a globally dispersed crowd to 
meaningfully and impactfully unite in order to claim recognition and nego-
tiate better working conditions and fair payment (Ettlinger 2016). In this 
respect, the case study of Samasource shows that even for centralised, factory- 
style mass activities, it seems difficult to negotiate more favourable working 
conditions or make collective claims for higher salaries, which could better 
compensate for the limiting of access to and caring for additional sources of 
income. Graduates-as-a-service allows companies mainly from the United 
States, Germany, and China to save money—as the price of having this kind 
of work done in their countries of origin would be significantly higher—by 
employing and relying on an energetic but still inexperienced workforce.

6	 Conclusion

Entitled “Digital Dividend,” the 2016 World Bank report states that, in a histor-
ical comparison, the internet reached many developing countries much faster 
than was the case for other technologies (World Bank 2016, 5). At the same time 
and despite the spread of mobile money and the use of social media, the every-
day lives of the majority of people living in the so-called developing world still 
offers very limited interfaces with digital services and their promised benefits. 
With reference to these observed frictions, I have attempted to outline a more 
complex narrative of possible and actual forms in which access to digital ser-
vices and employment opportunities are currently (infra)structured in Uganda. 
The ethnographic case study of Samasource Gulu was intended to demonstrate 
the ambivalence with which the spread of the internet takes place. On the one 
hand, it extends largely to very specific and strongly regulated sub-sectors, 
such as the digital mass and micro-labour. On the other hand, the study was 
also meant to illustrate how software-driven tailoring of the internet neither 
increases digital literacy nor does it produce much value for other parts of peo-
ple’s everyday lives. I have shown that the connection and access to new digital 
employment opportunities both requires and goes hand in hand with discon-
nections from other forms of local knowledge systems and work cultures. 

It remains difficult to predict what future developments will emerge from 
this still nascent form of digital wage labour in low-income countries. At 
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the present stage—but probably also in the near future—a stable and even 
increasing demand for inexpensive training data for machine learning and AI 
applications is likely to persist. At the same time, there are indications of trends 
within the digital economy in which for example, neural networks are either 
no longer dependent on this kind of enriched data (e.g., self-learning algo-
rithms) or automated applications—again based on algorithms—are being 
developed. These greatly reduce the demand for humans-as-a-service or make 
them redundant all together.20 For smaller and more remote sites like Gulu, 
the latter prognosis means an uncertain and unsustainable future scenario. 
While the containers can be quickly dismantled or repurposed according to 
their logistical nature, much more uncertainty prevails according to where or 
which employment sector the approximately three hundred graduates could 
be absorbed. The skills learned at Samasource are not very specific and hard to 
apply beyond the organisations own interface (SamaHub). It can also turn out 
to be problematic that long-term employment at Samasource does not trans-
late into any professionalisation within the originally studied field of occupa-
tion for most graduates, but—on the contrary—can potentially have negative 
effects on their future employment prospects.
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CHAPTER 5

On the Technopolitics and Metrics of the Right to 
Information

Jonathan Klaaren

1	 Introduction

This chapter explores the South African experience with the justiciable right 
of access to information introduced by the first democratic constitution in 
1994. Written initially as part of section 23 of the 1994 Constitution and then as 
section 32 of the 1996 Constitution, the words of this right have no reference 
to the technological media of information. Adopting an STS-inspired perspec-
tive, the chapter particularly focuses on how the right of information emerged 
entangled some ten years later with the justiciable right to privacy. The imple-
mentation of both rights is related to the rapid increase of digitisation and 
the ensuing surge of digitised quantitative information. One question to ask is 
how did this legal discourse shift its focus from looking at the right of access to 
information to framing the technology of digitisation as a means to achieving 
the social and democratic goals of the Constitution. Did this shift result in a 
change of purpose? Could one say it represents the organised reactive political 
triumph of forces of bureaucracy, private firms, elites, and technocrats against 
what could have been a breakthrough of popular participation and bottom-up 
democracy? 

With this general question in mind, this chapter explores a more specific 
problem posed by the introduction into the South African legal order in April 
1994 of a justiciable right of access to information, a problem with two distinct 
aspects. A first problematic—one common to all legal rights—is that the right 
of access to information is by no means a self-executing fact. The right of access 
to information was not an immediately realised idea on 27 April 1994 when the 
interim Constitution came into legal effect. The right was justiciable but it was 
not fulfilled. As the term “justiciable” implies, the right was able to be adjudi-
cated upon—for instance called into force through a court-proceeding—but 
the mere fact that a court now had jurisdiction over this right did not change 
the practices of most (if any) government departments overnight. 

As has been recognised by a diverse, detailed, and exciting body of interdis-
ciplinary scholarship, law on the books is not the law in action (Calavita 2010). 
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Likewise, rights in the air are not rights on the ground, until some concrete 
action—whether by a court, an organisation, or another social actor—is taken 
(Rosenberg 2008; Robins 2008). Nonetheless, rights can give rise to hope and 
to ways of imagining and communicating a better life (McCann 1994; Dugard 
2008). Rights have social lives. 

We shall return to this first fundamental aspect of the problem posed by the 
right of access to information further below in this chapter. But immediately 
upon its introduction (and indeed in its social life prior to its South African 
birth), a second problematic of the right of access to information also became 
apparent—the legal and social relationship of the right of access to infor-
mation with the right to privacy. Discussed further below, this problematic 
between the access to information right and the right to privacy drives much of 
the story of this chapter. Indeed, there is perhaps an even deeper problematic 
here. At least in fundamental part, these two rights—access to information 
and privacy—rest on the concepts of openness and secrecy. The inherent con-
tradiction between openness and secrecy may be seen to be straightforward: 
the realisation of the one goal (openness) tends to suspend the realisation of 
the other goal (secrecy), and vice versa. However, the contradiction is a dia-
lectic one. Secrecy is a kind of knowledge that opposes but also supplements 
transparency (Horn 2011; Nuttall and Mbembe 2015). In this vein, the openness 
that was introduced to South Africa as part of its democratic transition can 
only be understood together and simultaneously with secrecy (Klaaren 2015). 
Transparency only makes sense by understanding it to be entangled with opac-
ity and by investigating it in specific historical and cultural contexts (Birchall 
2011; Pozen 2018). As the goals of openness and secrecy remain important and 
are inherently related, their realisation can best be achieved in cognisance of 
this relation. Recognising the dialectics between these goals, the chapter elab-
orates how legal attempts to pursue the rights of access to information and pri-
vacy have co-produced a sociopolitical order together with three information 
technologies.

The conjoined legal twin of the right to access to information was the right 
to privacy, a legal right which also entered into (justiciable) force at the consti-
tutional level in the South African legal order only on 27 April 1994. Both rights 
were recognised and shaped within the specific imaginary of open democ-
racy associated with South Africa’s democratic transition—a vision reacting 
sharply against apartheid secrecy. There was however at least one significant 
legal and social difference between these two rights. The right to privacy had 
a previous life in apartheid. Legally speaking, South Africa had a common law 
tradition of a right to privacy to draw upon when its constitutional right to pri-
vacy was introduced (Cachalia and Klaaren 2022). Perhaps not surprisingly this 
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non-constitutional right to privacy extended to and was used by corporations. 
The constitutional right of access to information had no legal predecessor in 
the apartheid era. It thus had a clean slate, no legal infrastructure of court cases 
to build upon, although there was at least a faint liberal tradition of invoking 
transparency to counter apartheid secrecy (Bozzoli 1975; Mathews 1978). A sec-
ond important difference soon emerged. While the right of access to informa-
tion was fairly quickly implemented in the form of national legislation,—the 
Promotion of Access to Information Act 2 of 2000 (PAIA)—the right of pri-
vacy would wait thirteen further years for its national law—the Protection of 
Personal Information Act 4 of 2013 (POPIA)—to be drafted and enacted onto 
the statute books.

This chapter approaches its subject matter from the perspective of openness 
limited by confidentiality, not from the perspective of secrecy eroded by trans-
parency. The chapter focuses on how the social life of the twin statutes—PAIA 
and POPIA—unfolds within or in relation to public administration. By public 
administration, this chapter means what one might term the organisational 
infrastructure of the South African state: the government departments and 
other public organisations that to a great extent make the state a real force in 
the lives of persons living in (and beyond) the borders of the South African ter-
ritory. As these organisations are uneven (Klaaren 2021; Naidoo 2019; Brunette 
2014) they ideally would require deeper ethnographic and historical analysis 
beyond the scope of this chapter. Instead, this chapter will focus upon the two 
problematics identified above. At one point in the story told below, the linkage 
of the right of access to information to the privacy right bursts upon the scene. 

Returning now to the introduction of the right of access to information 
and the unavoidable fact of its non-automatic implementation, the aim of 
this chapter is to inquire into the co-production of the technical and legal 
order that happened after 27 April 1994. This co-production of order occurred 
between the PAIA and its legal interpretation and application on the one hand 
and the creation of order through information technology by the government 
departments that the PAIA drafters saw as their primary targets and as the 
chief bearers of the duties imposed by the right. There are (as of the time of 
finalising this paragraph) forty-six national government departments subject 
to the PAIA as well as greater numbers of provincial departments and of local 
government entities. However, for the particular purpose of this chapter it is 
in order to construct an ideal type government department that will stand in 
for all of them. The myriad of variations from department to department are 
not necessary to show how the construction, use, and interpretation of the 
PAIA was a social practice that interacted with the construction, resourcing, 
and operation of the typical South African government department. This 
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interaction produced the social order that will be described in this chapter 
as the social life of the right of access to information. Additionally, that order 
was co-produced through technical and legal developments occurring both on 
the terrain of the PAIA (and POPIA) and on the more bureaucratic terrain of 
government departments from 1994 to the present.

In the way this chapter problematises its object of study, it draws upon the 
work of Sheila Jasanoff who is a foundational scholar of science and technol-
ogy studies and stands out by her attention to the legal dimensions of sci-
ence and technology (Jasanoff 2009). Accounts researched and written in a 
co-productionist framework often investigate four “pathways” identified by 
Jasanoff: making identities, making institutions, making discourses, and mak-
ing representations (Jasanoff 2004). This chapter will mainly draw upon two 
of Jasanoff ’s pathways in exploring its story below: institutions and discourses.1 
Within a context of changing information technology (broadly put, the grow-
ing influence of digital technology over the twenty-five-year span examined) 
how have actors tried to put into action the right of access to information and 
how has that effort been resisted in part by officials of the public adminis-
tration? Specifically, how has the discourse of openness changed—have new 
aspects emerged? And to what extent were old institutions (e.g. the public 
bodies of the South African state) remade or not remade and to what extent 
were effective new institutions built?

Some literature touching upon constitutional rights and their realisation in 
postapartheid South Africa has focused on the entanglements of law, science, 
technology, and their political translations into issues of administration and 
service provision (Plantinga, Adams, and Parker 2019; Plantinga and Adams 
2021; Ravigopal 2019; Mpofu-Walsh 2021, 106-32). One excellent example is 
Laura Foster’s account of the postapartheid saga of intellectual property in a 
plant used by indigenous people, hoodia (Foster 2017). Foster explores how 
the plant was reinvented through patent ownership, pharmaceutical research, 
the self-determination efforts of indigenous San peoples, contractual benefit 
sharing, commercial development as an herbal supplement, and bioprospect-
ing legislation. And she explores how the plant helped different communi-
ties including scientists and the San indigenous peoples to form and make 
claims for belonging within South and Southern Africa. In another example, 
Antina von Schnitzler examined the evidentiary practices and epistemologies 

1	 Others in this volume have examined how identities are made. With attention to the role of 
data in digital lending in contemporary Kenya, Park and Donovan (2022) argue that person-
hood may best be understood as “the result of particular ensembles of language, law, ethics, 
and infrastructures.”
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underlying a constitutional rights case demanding the right to water brought 
by a community of Soweto residents (von Schnitzler 2013, 2014, 2016). She pres-
ents an excellent example of technopolitics showing how technoscience and 
law become entangled in “metrologies of dignity” (von Schnitzler 2014, 342–
44). These two STS-inspired studies of the politics, law, science, and technology 
in postapartheid South Africa sit alongside other analyses of the social lives of 
the same laws undertaken within the field of sociolegal studies such as on the 
right to water (Dugard 2008). 

2	 Setting the Local Constitutional Scene

The right of access to information became part of the South African legal system 
as part of the postapartheid changes making the country’s governance and intro-
ducing non-racial democracy. South Africa engaged in a constitution-making 
process with two formal constitutions. The first was an interim Constitution 
that came into effect as all South Africans were able to vote for their choice of 
national government in April 1994. The second was a final Constitution, negoti-
ated under the democratic conditions confirmed by the first, and taking effect 
in 1997. One legally explicit mention of something like the right of access to 
information occurred as part of the Constitutional Principles contained in the 
1994 Constitution. Another came with the simultaneous entrenchment of the 
right to access to information in the Bill of Rights. As mentioned above, the PAIA 
was then enacted in 2000. There is a small but dense mostly legal doctrinal liter-
ature around the mechanisms designed to legally implement and entrench the 
right of access to information (Currie and Klaaren 2002; Klaaren and Penfold 
2002; Cachalia 2017; Klaaren 2018; Peekhaus 2014; Bosch 2006; van Heerden, 
Govindjee and Holness 2014). 

A great degree of the justification and legitimacy of the right of access to 
information in the South African context derived from a particular vision of 
citizenship and democracy that was associated with this right at the time of its 
introduction. In the articulation of this imaginary termed “open democracy,” 
citizens are able to use information, to which they have access, in order to hold 
government primarily to account for the delivery (or non-delivery) of public 
socioeconomic services (Jagwanth 2002; Calland and Tilley 2002). The focus 
on service provision went so far as to term the right to access to information 
as a leverage right. A less prominent theme was citizens’ need for information 
and education in order to be able to know their own interests—a proposition 
associated with access to knowledge and right to know discourses. As noted 
above, there was only a faint discursive tradition on something like a right to 
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information extant in South Africa prior to constitutional democracy—and 
moreover this tradition was focused on countering the secrecy of the apartheid 
state (Mathews 1978). While right to information advocates did reflect explic-
itly on the degree to which their discourse was globally inspired and driven, 
these reflections often did not acknowledge this historical gap (Calland 2009). 
Moreover, this articulation of the significance of the right of access to informa-
tion as a leverage right towards socioeconomic rights also overlapped with a 
recognition of South Africa as a developing country (Peekhaus 2014, 571). 

One might argue that the somewhat instrumentalist cast of this open demo-
cratic vision of citizenship results in part from translating such a right from the 
West at a particular historical moment. The construction of right to informa-
tion discourse with such a tight linkage to politics focused on the achievement 
of socioeconomic rights took place at a particular time in both global and 
national political contexts. At least in the United States and perhaps in other 
Western countries that have embraced neoliberal politics since the early 1980s, 
the transparency doctrine was beginning to drift away from its initial focus on 
creating a better, more responsive state, and embody less of a social demo-
cratic vision (Pozen 2018). What remained was the focus on the state working 
with the private sector as an efficient instrument. Nationally, a fundamental 
symbolic and constitutive shift was underway towards socioeconomic rights 
that apartheid withheld for the non-white population (Langford et al. 2013). 

The concept of freedom of information was embedded within a vision of 
open democracy in the register of multiparty electoral democracy, albeit with 
an active and vital civil society. This vision of citizenship associated with the 
right of access to information has several key drivers or presumptions embed-
ded within it additional to the distinct narrow question of whether a public 
organisation will grant a citizen access to information that the citizen has 
requested. One is the presumed competence of citizens to ask for a record, to 
communicate the request. Another is the capability to understand the infor-
mation to which they have access. A third was the arguably necessary interme-
diation of civil society organisations to process and transform the information 
into knowledge and then into political action.2 

2	 The first postapartheid generation of civil society organisations associated with the right 
of access to information was led by the Open Democracy Advice Centre and included the 
South African History Archive. Now deceased, that organisation saw its primary mission as 
assisting the state in institutionalising the right of access to information (Calland 2009). In 
the second generation of access to information NGOs, the current leading civil society organ-
isation advocating for in its terms “the right to know”—the Right to Know Campaign—is  
interestingly evolved out of but beyond opposition to secrecy, and is more focused on ques-
tions of identity, the knowledgeable citizen, and culture (Mottiar and Lodge 2020).
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Each of these presumed preconditions may be questioned. To focus on the 
technological angle of just one of the above, one might ask what is the value 
and the reality of a legal right of access to information where the exercise of the 
right is itself dependent on the ownership or the provision of a technology such 
as a mobile phone to have that technology access information (Klaaren 2002). 
This question is equally pertinent in an economic register when the device at 
hand depends upon the price of data to operate (Competition Commission 
2019). In this sense, an access-to-information statute can be linked to a techno-
logical device such as a cell phone—both are mechanisms for access to infor-
mation (van Heerden, Govindjee, and Holness 2014, 32).

Even more prominent now, but still present at the creation of South Africa’s 
constitutional democracy was a strand of the globally circulating openness 
discourse (as well as on the ground social practices or forms of organisa-
tion) distinct from the open democratic one tightly associated with the right 
of access to information as described above. This separate strand—we may 
term it “open government”—sees access to information less in the register 
of representative democracy and more in the registers (ironically themselves 
contradictory) of expert-led engineered democracy often associated with 
neoliberalism and, to a lesser degree, participatory or bottom-up democracy 
(Pozen 2018). In its South African instantiation, this separate strand of the 

Figure 5.1 �Palace of Justice, Tshwane 
PHOTOGRAPH: by Kyle-Philip Coulson on unsplash.com
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global discourse focuses on achieving growth within the national economy in 
the democratic era (Plantinga and Adams 2021). This discourse could be built 
upon some progressive policy advances achieved under apartheid as well as in 
the democratic era (Hassim 2005). 

3	 Constructing the Promotion of Access to Information Act (PAIA) 

The right of access to information in the 1996 Constitution was one of several 
rights that were selected for (or subjected to) mandatory legislative enforce-
ment. This meant that the South African Parliament had a finite period of 
time—three years—in which to implement the right through drafting a par-
liamentary statute to put the right into effect. Simultaneously with the draft-
ing of the interim Constitution, some civil society organisations had already 
been advocating for what they termed “an Open Democracy Bill” (Currie and 
Klaaren 2002, 7). Upon entering office, the ANC government appointed a task 
team to develop policy. In 1995, the task team recommended comprehensive 
legislation be drafted, including whistleblowing protection, open meetings 
(government in the sunshine) regulation, a law on correction and protection 
of personal information, and an access to information law. The Department 
of Justice formed a drafting team of lawyers with some governmental and 
administrative experience which consulted widely within government and 
looked carefully at the growing number of statutes (usually called Freedom 
of Information Acts) adopted by jurisdictions around the world (Currie and 
Klaaren 2002, 7-11). There was little if any attention in this process to the impact 
of electronic information technology on access to information produced by 
public bodies.

Over the course of its drafting, the framework for the statute narrowed con-
siderably. From the initial Open Democracy Bill, the official legislation evolved 
to take the form essentially of the last element, a law providing for a citizen to 
request information from government bodies and to have a presumptive right 
to such information, although the right could be overridden by a legitimate 
need for government confidentiality. The legislation contained numerous 
grounds of refusals, apparently to accommodate each and every potentially 
legitimate (usually in the sense of being globally common) ground of refusal. 
The law lost its label of open democracy in the process of drafting and was 
renamed the Promotion of Access to Information Act. The final product was 
globally seen as a gold standard of freedom of information laws.

The overlap of the subject matter of access to information with that of 
privacy proved significant in the drafting of the PAIA, both in process and in 
substance. Concerns over privacy showed up in two areas. In order to protect 
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privacy (and other grounds of refusal), PAIA mandated extensive third-party 
notification procedures, requiring that affected persons be told about and 
have a chance to contest disclosures of information. It also contained one 
single section obligating each government department to exercise a reason-
able duty to facilitate corrections to personal information held by the state. 
Conspicuously missing was any true substance of personal information pro-
tection (what is often termed “data protection”). That part of the purpose of 
the Open Democracy Bill had attracted fierce opposition from the marketing 
and advertising industry.

The technological mindset within which the PAIA was drafted tilted towards 
paper documents. While not out of step with then-extant freedom of infor-
mation laws around the globe, as mentioned above, PAIA did not pay any 
significant degree of attention to electronic technology. For instance, the stat-
utory definition of its key implementing concept, a record, did not expressly 
refer to electronic data. Instead, the clear conceptual underpinning for the 
term “record” was that of a paper document. Nonetheless, the human rights-
oriented expert commentators on the PAIA argued that information held in the 
form of electronic data—and which could be translated into a record through 
a “routine” query of the relevant database—should be included (Currie and 
Klaaren 2002, 42).

I soon learned that there was substantial ambiguity in how to interpret the 
text of the PAIA.3 This meant some potential to influence the application of the 
PAIA. For example, one basis on which to choose among different legal inter-
pretations of several important statutory provisions of the PAIA is the goal to 
further the well-functioning of the archives and records management systems 
of the early postapartheid South African state. One significant but ambigu-
ous PAIA provision is found in sub-section 14 (1)(d). Here, PAIA requires public 
bodies to compile in at least three official languages a manual on the functions 
of, and index of records held by that body. The sub-section requires the man-
ual to contain “sufficient detail to facilitate a request for access to a record of 
the body, a description of the subjects on which the body holds records, and 

3	 Allan’s observation (2009, 147) that the legislation is “largely unambiguous” needs to be 
appreciated contextually. She goes on to state “… however, there has been little consistency 
in the approach followed by public bodies, and disputes about what the legislation intended 
have resulted” (2009, 147–148). While the PAIA does demonstrate clarity, precision, and detail 
in its drafting, ambiguity nonetheless is present, at least due to either inherently ambiguous 
terms or paradoxically the statute’s detail and precision, which can result in mind-numbing 
degrees of complexity. See e.g. Centre for Social Accountability v Secretary of Parliament and 
Others (298/2010) [2011] ZAECGHC 33; 2011 (5) SA 279 (ECG); [2011] 4 All SA 181 (ECG) (28 July 
2011).
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the categories of records held on each subject.” The specification of the actual 
information required to be published in the manual about the records held by 
the public body is vague. Further, as my co-author and I noted in our commen-
tary on PAIA: “[t]he section’s title raises the expectation of requirements for 
an ‘index of records’, but this is not fulfilled in the section’s text” (Currie and 
Klaaren 2002, 217). Taking advantage of this ambiguity, we proposed a particu-
lar model to give meaningful expression to the terms ‘subject’ and ‘category’ as 
used in the section, a model that we thought would facilitate effective records 
management. 

The implementation of section 14(1)(d) also implies work of classification, 
done in this case at the level of specific public bodies in the South African 
state. While there may be much social and political work (including expert 
commentary) that goes into the making of classification schemes of subjects 
and categories contained in these PAIA classification manuals, once made, the 
schemes appear natural and technical.4 There are hundreds of these manuals 
extant, from both private and public bodies. Entangled now with other expert 
knowledges, the specification of meaning of sub-section 14(1)(d) was in part 
translated from the knowledge of the archivists’ profession through the text of 
our commentary into the legal interpretation of the PAIA. 

The rollout of the right of access to information and its implementing leg-
islation was contested and often conflictual (Allan 2009; Peekhaus 2014). The 
most detailed and comprehensive treatment of the technical matters such as 
the appropriate interpretation of section 14(1)(d) associated with its implemen-
tation is Kate Allan’s “Applying PAIA: Legal, Political, and Contextual Issues,” 
a chapter in her edited collection Paper Wars. In addition to chronicling sev-
eral disputes in which public bodies employed legal tactics to avoid disclosure 
in response to SAHA’s request for records, Allan explores the technicalities of 
what she terms two issues internal to PAIA—enforcement mechanisms and 
the interaction of the PAIA with other information legislation—and then turns 
to look at external factors: the destruction of records, record-keeping practices, 
and cultures of transparency or secrecy “inherent in” public bodies.

The enforcement mechanisms provided for in PAIA are extensive in theory 
but pose extensive barriers and limitations in practice. This is for several reasons: 
that independent regulators have failed to respond to complaints, that there is 
little to no independent regulatory intervention following the internal appeal 
process, and that, where a public body is taken to court, bodies often settle prior 
to a precedent-setting decision (Allan 2009, 168–69). The PAIA originally placed 

4	 Johanna Mugler provides a brief overview of some social science literature on complex clas-
sification systems (Mugler 2019, 11–12).
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obligations on two government bodies to regulate and to assist in enforcing 
the Act: the South African Human Rights Commission (SAHRC) and the Public 
Protector. Both were reported to have failed. The SAHRC justified its limited 
interventions on the grounds that it lacked resources and on the grounds that it 
was given a weak enforcement power in the PAIA—essentially only a power of 
recommendation, not a binding enforcement power (Allan 2009, 170). The inef-
fectiveness of the internal appeal mechanisms led to a call (discussed below) 
from PAIA advocates for a binding enforcement power (Allan 2009, 173).

In 2004, the access to information regime built around the PAIA as its lode-
star was “incomplete” and yet as late as 2007 civil society figures commit-
ted to access to information retained hope. By 2010, the writing was on the 
wall, even to its advocates: the PAIA was charitably assessed as a law still in 
its starting blocks. In 2018, there was “no significant improvement.” In 2020 
one local researcher of public administration was referring to its “notorious” 
non-compliance among public bodies as an accepted fact (Klaaren 2006, 167; 
Caldwell 2010; Zulu 2018, 4; Pearson 2020; Calland 2009). 

Access to information advocates endured the slow and painful realisation 
that the extensive legalism, clunky regulatory mechanisms,5 and protracted 
timelines of access to information requests in terms of the PAIA had resulted 
in a law that was not only difficult to implement but actually arguably counter- 
productive to the Act’s professed purpose of facilitating access to information 
(Cloete and Auriacombe 2008). This counter-productive effect happens in 
both formal and informal ways—for example, in the sense of distracting and 
using up needed and scarce organisational resources within public bodies and 
in the sense of providing an excuse not to disclose government information. 
The protection of privacy as implemented in the PAIA and interpreted by pub-
lic bodies has also contributed to PAIA’s implementation difficulty (Allan 2009, 
150–57). For instance, the Department of Justice persisted in using the PAIA 
third-party notification procedures (which are designed to protect privacy of 
third-parties in records held by the state by allowing those parties to either 
consent to the release of the records or opposed their release) in situations,  

5	 One episode of particularly misguided bureaucratic implementation saw thousands of hard 
copies of PAIA manuals initially pile up in a storeroom at the SAHRC. This was due to a PAIA 
provision mandating such a move even for small businesses and individuals working as inde-
pendent contractors, professionals, or consultants and the failure to decree an exemption. 
An exemption was later promulgated and remained in place for ten years until the provision 
was eliminated by amendment in the process of establishing the Information Regulator. See 
Adams and Adeleke 2020. 
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as Allan explains, where the requested records “have been aired in public 
hearings or are in the public domain and privacy rights have therefore lapsed” 
(Allan 2009, 150).

4	 The PAIA Meets Three Information Technologies

This section narrates two periods that can be marked by the relative prom-
inence of three separate information technologies within the South African 
public administration: paper documents, electronic databases, and digital eco-
systems. The term “digital ecosystem” or “ecosystem” is used here as it is used 
in the information technology field. That limited and particular meaning refers 
to digitally interconnected sets of services through which users engage in a 
variety of uses in one integrated experience. The period from the end of apart-
heid to say 2008 may be thought of as revealing a shift in the imagined legal 
purpose of the right of access to information resulting in a technological shift 
from paper documents to large electronic databases. Then, the period from 
that point in time to the present (e.g. from 2008 to 2020) can be thought of as 
revealing a similar shift from databases to ecosystems. The two periods also 
are marked by a change in the specification of an enforcement agency for the 
right of access to information external to the public administration. At PAIA’s 
enactment, the first line enforcement body was the semi-constitutional body, 
the South African Human Rights Commission. In 2013, PAIA was amended 
by POPIA to have as its first line enforcement body a statutory body, the 
Information Regulator. 

4.1	 PAIA and its Records from 1994 to 2008
Once enacted and placed on the statute book in 2000, the PAIA became part of 
South African public administrative law. While it was now legally enforceable, 
albeit only in the courts, it had also lost some of its constitutional status. PAIA 
was merely one of a number of newly drafted public administration-wide stat-
utes that bureaucrats working at state organisations would need to fulfil and 
comply with (Mugler 2019, 8). Even for PAIA advocates, it was understandable 
that individual officials deciding on requests for records would at times fail to 
comply with the PAIA, and instead comply with either the public service reg-
ulations disciplining officials for disclosing confidential information, or with 
still legally enforceable secrecy laws (Calland 2009, 7).

How did officials of the South African public administration understand 
the meaning of PAIA and the democratic ideals behind its passage as they 
complied (or not) with its provisions? Let us start at some distance from 
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the PAIA with an ethnographic study of one particular postapartheid state 
organisation, the National Prosecuting Authority (NPA). In an anthropologi-
cal study, Johanna Mugler has examined how another postapartheid piece of 
public administrative law, the Public Finance Management Act, affected the 
accountability practices and internal self-identity of the NPA (Mugler 2019). 
Mugler’s ethnographic research is able to link the stories told about account-
ability (for instance about when a prosecution should go forward and when 
it should be deferred) by the NPA’s employees to the more official stories told 
by the NPA itself through the mechanism of the Public Finance Management 
Act (PFMA). Mugler pays particular attention to the numbers generated by the 
performance management systems mandated by the PFMA, exploring those 
numbers against the background of an academic literature concerned with the 
power of numbers and indicators (Rottenburg et al. 2015; Mugler 2019). One of 
Mugler’s findings is that by ten years after the passage of the PFMA (around 
2008), the “performance statistics, indicators, rates and targets form[ed] a 
central part of prosecutors’ understanding and practices of accountability” 
(Mugler 2019, 90).

It would be impossible to do an ethnographic study (such as Mugler did) 
on the whole of the South African public service. However, we can use the 
interpretation and implementation of three particular sections (14, 15, and 
32) of the PAIA to substitute for Mugler’s monograph and thus to construct 
a rough portrayal of the co-production of the entire PAIA within the entire 
public service. In the interpretation and implementation of each of these 
three provisions, specific organisational choices—such as allocating different 
amounts to unit budgets, changing organisation procedures, or altering staff  
job-descriptions—were necessary to take (or to avoid) in creating the PAIA 
practice within specific public bodies. 

This section has investigated in some detail the first of these provisions in 
the section above. Section 14’s mandate for a manual with a classification of the 
subjects and categories of records was one location where technical experts 
could choose to align their production of technical knowledge with the open 
democratic imaginary of PAIA’s founding. The remainder of this section covers 
the other two particular PAIA sections illustrative of its co-production: section 
32 and section 15.

Second, while it never achieved the bureaucratic power of the PFMA nor 
did it depend as centrally on the power of numbers (and those two points may 
well be interrelated), the PAIA presented itself (like the PFMA both inside and 
outside the National Prosecuting Authority) both as a law which needed to be 
complied with and also as a law providing at least one tool for demonstrating 
and measuring such compliance. This tool was a mechanism provided for in 
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section 32, entitled Reports to Human Rights Commission. This text required 
the information officer of each public body to submit numbers annually to 
the Human Rights Commission reporting on activities such as the number 
of requests received, granted, and refused as well as internal appeals lodged 
and applications to court made. Mandating a report that would be delivered 
external to the public body, section 32 gave the responsible public officials an 
opportunity to articulate an understanding of the PAIA from the perspective of 
their organisation. Moreover, providing for a reporting mechanism to measure 

Figure 5.2 �Church Square Precinct in Pretoria, South Africa. Pretoria has been the 
national administrative capital from 1910, with nearly all national department 
headquartered in the city, now renamed Tshwane.  
PHOTOGRAPH: by Sipho Ndebele on unsplash.com
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performance potentially allowed for some coordination of public body com-
pliance as well as oversight of the potentially contradictory ways in which 
organs of state might comply. To some extent, the measurement and metrics 
of section 32 have been replicated in the Shadow Report practice engaged in by 
a network of South African access to information NGO s (Zulu 2018).

While the PAIA’s number-driven accounting could conceivably have become 
as powerful as PFMA’s in the operations of the NPA as Mugler documents, that 
is simply not what happened, at least not across the great bulk of the South 
African public administration. In the SAHRC’s annual report on this section 
32 reporting, the majority of public bodies appear not to have provided any 
information at all to the Commission. Albeit maintaining the numbers as a 
substratum, the SAHRC has resorted to representing the lack of compliance 
with the PAIA through colour coding the figures in the tables provided in its 
annual reporting. Thus, the SAHRC now reports green for any number zero or 
greater and red for no number reported. In an absurd touch, zero was coloured 
green as a good sign that at least the public body satisfied section 32 of PAIA 
and reported a number. In the SAHRC’s latest (and last) report, around half 
the table is red (South African Human Rights Commission 2020). The Report 
noted that “[o]nly 20 out of 46 national departments submitted section 32 
reports to the Commission. The level of compliance at the national level is at 
its lowest since 2010/11” (South African Human Rights Commission 2020, 27).

A third illustrative PAIA provision is section 15, covering the proactive pro-
vision of information such as through a website or other technological means. 
Despite PAIA’s near complete lack of explicit engagement with electronic data, 
PAIA practitioners had some small hope and initial expectation that electronic 
technology would assist access to information. PAIA advocates were able to 
point to PAIA section 15. According to section 15, proactively disclosed infor-
mation (such as information made available by a public body on its website) 
would not be subject to any request for access in terms of the Act, since it 
would already be in the public domain. PAIA contained very few rules mandat-
ing publication of information. Instead, section 15 was thought to provide an 
incentive for government departments to proactively publish public informa-
tion under their control. The incentive was that since such information would 
not be subject to the PAIA request regime, it would be more efficient for public 
bodies to publish such information rather than hold it and spend resources 
complying with a PAIA request. The expectation behind section 15 also aligned 
with the expectation that government departments would increasingly grow 
to proactively rather than reactively disclose information. Indeed, this aspect 
of compliance was included in the mandatory annual reporting to the Human 
Rights Commission.
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Some government units did pursue this section 15 route of information 
disclosure with vigour, pushing openness and using technology to do so. As 
one might expect, the Constitutional Court and its website was a shining 
and much-held-up example, particularly in the late 1990s and early 2000s 
(Constitutional Court of South Africa 2022). Much if not most of the publicly 
available information from the Constitutional Court is available on its website 
for the public to access and to access without needing to make a specific PAIA 
request. Likewise, organisations in the private sector or at least with one foot 
in the private sector such as universities have also implemented section 15. For 
instance, the University of the Witwatersrand identifies significant categories 
of information that are available in a category of “voluntary disclosure” such as 
records publicly available on the university’s websites, as well as other catego-
ries of records that are available without a PAIA request (such as requests for 
personal information) (University of the Witwatersrand 2021). But most public 
bodies, such as the Department of Home Affairs, have not elaborated upon 
the voluntary disclosure model of section 15 and merely list on a single page 
the headings of the official department webpage (Department of Home Affairs 
2013).

4.2	 The Change from Records to Databases
As pointed out above, the practice of access to personal information was hob-
bled from its start, carving out from the Open Democracy Bill in the making of 
the PAIA any legal basis for the protection of personal information. The prac-
tice of obtaining access to and protection of one’s personal information has 
nonetheless grown. Much of this is more than likely due to the regulation of 
data protection inhering in private corporate practices as well as the default 
settings and mechanisms of ICT devices. Some of this can nonetheless be 
ascribed to the moral force of the fight against apartheid as numerous persons 
requested their previously secret personal information retained in the files of 
the erstwhile state security. From the 1990s, the primary civil society organisa-
tion pursuing this work has been the South African History Archive (SAHA). 
Ironically, SAHA continually ran into the privacy ground of refusal (PAIA sec-
tion 34) when submitting its requests for the files of former anti-apartheid 
activists and others surveilled by apartheid security agents (Allan 2009, 150). 
Rather than battling a discourse of confidentiality and a culture of privacy, 
SAHA’s chief substantive opponent was apartheid’s tradition of secrecy. Verne 
Harris characterised this as late as 2007 as: “… cultures of secrecy are proving 
extremely resilient. These … cultures do not flow only out of the old apartheid 
state milieus. They also flow out of the anti-apartheid experiences of exile, the 
underground, and mass resistance” (Harris 2009, 211). 
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Harris was speaking about access to personal information from the view-
point of open democracy. But there is a different and equally valid way to pose 
the relationship of notions of secrecy, confidentiality, opacity, and privacy to 
those of openness, transparency, disclosure, and access to information. Instead 
of constituting the exception, secrecy, and its related norms, may be seen as 
the rule. 

By around 2008, the discourse surrounding privacy and the access to per-
sonal information had become dominant in constitutional democratic debate 
over openness and secrecy. No longer merely one part of an overarching 
access to information framework, privacy rights advocates began to push a 
data protection framework that would come to see access to information as 
an exception to its rule. The need for a Data Protection Act began to be again 
acknowledged as early as 2005 in public discussions with government.6 

The growing perception of the need for data protection stemmed from both 
legal and technological locations. First, the implementation of the access to 
information law was going badly. Opting for a legal drafting solution, civil soci-
ety organisations articulated the need for a statutory body more accessible 
than a court to make a binding enforcement order (Allan and Currie 2007). 
The proposed protection of personal information legislation became the vehi-
cle for achieving this binding independent enforcement power demanded and 
called for by right to access to information advocates (Allan 2009, 173).

Second, within the public administration, the dominant information tech-
nology had shifted from the use of documents to the use of electronic data-
bases. The idea was now to run the public administration on the basis of large 
capacious and effective databases. Writing in 2005, Breckenridge observed 
that “… the [South African] state’s interest in digital biometrics is very largely 
driven by a desire to repair a broken bureaucracy, to deliver grants and other 
benefits to the poorest and most vulnerable of its citizens” (Breckenridge 2005, 
270). Indeed, in the middle of the first decade of the twenty-first century, South 
Africa was doing relatively well in developing large-scale databases in both the 
public and the private spheres, embarking upon several very large projects in 
the sectors of transport, justice, and social protection. Digitisation held the 
realistic prospect of facilitating the achievement of socioeconomic rights 
in South Africa. While the very notion of a democratic state comes with the 
necessity to know the population, on the other side of this coin was the dan-
ger of overreaching intrusion upon individual privacy. These large electronic 

6	 See Park and Donovan (this volume) for a discussion of similar data protection legislation in 
Kenya.
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database projects played a significant contributing role in the emergence of 
privacy protection as a dominant discourse in the mid-2000s.

Third, the articulated need for privacy legislation specifically in the form of 
a Data Protection Act was becoming stronger at domestic as well as global lev-
els. Even PAIA advocates became convinced of the principled need for privacy 
legislation in this form (Calland 2009). The new element that put this legisla-
tion on the political agenda was the desire for legislation to be in place to pro-
tect the privacy rights of data subjects contained in databases of information 
moving across borders. The theme of data privacy was emerging as a strong 
player in the dynamics of openness and secrecy. Whereas the demand of the 
marketing and advertising industry in the 1990s had been against data protec-
tion legislation, the balance of forces within that media sector had changed by 
the first decade of the twenty-first century and such a law was now seen as a 
necessary part of a modern industrial nation. 

Shifting from open democracy to open government, the domestic privacy 
discourse was changing in the direction of more globally mainstream concerns 
for data protection rights. This was manifested in institutional form as the pri-
vacy act drafting process unfolded. As Rachel Adams and Fola Adeleke (2020) 
argue, the parliamentary decision to opt for an economic regulatory body 
(Information Regulator) rather than a semi-constitutional rights enforcement 
body (the Human Rights Commission) was a significant retreat from the initial 
aspirations of the democratic constitutional regime. Revealingly, a report of 
the South African Law Reform Commission on privacy legislation pegged the 
need for such data protection legislation to market forces (Adams and Adeleke 
2020). 

4.3	 PAIA from 2008 to 2021
The story over PAIA’s years from 2008 to 2021 varied sharply from its initial 
period. In 2008, a drafting process began that would result in the passage of 
data protection legislation, the POPIA.7 The law was formally enacted in 2013 
and regulated data protection and privacy as well as setting up an Information 
Regulator with responsibility over both access to information and data pro-
tection/privacy. The Regulator herself was appointed in 2016 and the Office of 
the Information Regulator began to be resourced and to take shape around her 
from that point (Adams and Adeleke 2020). On July 1, 2021, the Information 
Regulator took over regulatory functions relating to PAIA from the South 
African Human Rights Commission (Polity 2021). Twenty-five years after the 

7	 The legal argument that such legislation should have been drafted alongside the PAIA was 
noted but passed over in the SALRC report developing data protection legislation. 
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interim Constitution, a non-court enforcement mechanism for access to infor-
mation was finally albeit formally established. 

During this second period of PAIA’s construction, there were further 
changes within the realm of information technology, both globally and within 
the South African public administration. Globally, the focus of information 
technology shifted away from large-scale electronic databases to the integra-
tion of information technologies, cloud computing and the creation of digital 
ecosystems. The end point of this trend can be seen for instance in key areas 
of the public administration. By 2021, a donor organisation partnering with 
the National Treasury was advertising a position for an “embedded technical 
consultant” as part of reforming the field of public procurement, a government 
practice running just under half of the state budget. As the advert states, the 
idea is for the hire to participate in “… playing a pivotal role through an eco-
system approach to support the National Treasury to make procurement more 
transparent, effective, and resilient as a key part of South Africa’s economic 
recovery efforts to address the corruption risks inherent with procurement” 
(Open Contracting Partnership 2021).

The technological shift can be seen in the content of the various industry 
standards. In the ICT sector, industry standards (ratified after the fact by public 
bodies) rather than rules produced and disseminated by public bodies them-
selves are an increasingly significant mode of regulation and governance inter-
nationally (Baron and Spulber 2018; Bennett and Raab 2020). Both in public 
and in private international circles, digital technology policy developed during 
the first two decades of the twenty-first century in ways that were largely deaf 
to voices from the developing countries (Kira 2020). 

South African regulation of ICT has followed (at a distance) rather than kept 
up with these global developments in information technology governance. 
South Africa’s e-government strategy has not been updated since 2001 and the 
two key sets of minimum standards on information security and interoperabil-
ity have not been updated since 1996 and 2008 respectively. Non-compliance 
by government agencies with even the existing standards is significant. It is 
thus likely that what compliance to standards is, occurring is to standards com-
prising part of transnational private regulation (Manda and Backhouse 2016). 
For instance, South Africa has not been able to implement a key technology 
policy adopted in 2003 on free and open source software. These software sys-
tems were hardly adopted within government as departments continued to 
procure commercial off-the-shelf products (Ngoepe 2015). The primary reason 
for the lack of free and open source software adoption reported by government 
users was incompatibility between such software and existing proprietary 
technologies (Mtsweni and Biermann 2008).
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Arguably, this failure to govern technology at this level of industry standards 
is a failure of South African democracy. The problems of encouraging openness 
and of enabling the coordination of public information infrastructures were to 
be addressed by the State Information Technology Agency (SITA), established 
in 1999. Even after the amendment of its empowering legislation to adopt stan-
dards as a mode of regulation, SITA’s legislation still largely views regulation as 
a mode of ministerial command and control, within a public service paradigm. 
First promulgated only in 2008, SITA’s Minimum Interoperability Standards 
(MIOS) do not cater for coordination among government departments and are 
primarily used in and directed at hardware procurement (State Information 
Technology Agency 2021).

The democratic aspirations carried by the POPIA are significantly reduced 
compared to those of the right of access to information. The mission to protect 
personal information is hardly the same as that of providing access to informa-
tion. The Information Regulator began to enforce the POPIA from July 1, 2021. 
While it has a variety of regulatory mechanisms, the POPIA arguably reflects its 
time of initial drafting and is focused more on databases than on information 
ecosystems. And effective regulation of informational ecosystems arguably 
requires collaboration between (at least) data protection and the competition 
authorities (to deal with the corporate dominance of big tech). In South Africa, 
such collaboration has appeared on the regulatory agenda but effective institu-
tions remain not yet built (Competition Commission South Africa 2021, 2020). 

The institutional position of the Information Regulator as a statutory reg-
ulatory body focused on the economy rather than as a semi-constitutional 
body supporting democracy fits hand in glove with a significant discursive 
shift that has recently become apparent. The ideal of a functioning represen-
tative democracy at the heart of the open democratic vision of citizenship 
and focused on the achievement of socioeconomic rights through the mech-
anisms of an effective state has waned (Sibanda 2011; Madlingozi 2017). Open 
government globally has come to be closely associated with innovation for 
inclusive development (Plantinga and Adams 2021). This new doctrine of open 
government envisions mechanisms aimed at achieving inclusive development 
outcomes including: open interaction between government, technologists, 
and end-users in the design of policies and services; open, market-oriented 
approaches to delivering public services and meeting the needs of citizens; 
and a central role for information and communication technologies (ICTs) in 
policy development and innovation activities. The civic tech movement of the 
current digitisation moment appears to have a focus on electronic government 
rather than on information government (Mayer-Schönberger and Lazer 2007). 
The questions should be asked whether hybrid civic-technology innovation 
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networks at the fringes of formal open government initiatives can sustain 
meaningful interaction with mainstream political processes and how public 
officials may engage with such movements in order to meet national develop-
ment outcomes (Plantinga and Adams 2021).

There are democratic risks and dangers apparent in this development. The 
shiny promises of open government as hardware/software may distract from 
the social capital aspects (skills and training) of the state’s information infra-
structure. Digitalisation may be used as an intellectual crutch by state officials 
to avoid the maintenance work necessary for effective public service, as when 
records management professionals superficially perceive digital information 
technology as a panacea (Katuu 2015). Moreover, the adoption of open, ICT-
oriented practices risks shifting responsibility and trust for governance and 
development outcomes, from a somewhat accessible national democratic 
state, to largely unaccountable global and national network enterprises. 
Arbitraging among legal frameworks as well as information systems, well-re-
sourced private corporations may be best able to take advantage of this envi-
ronment, contributing to global and domestic inequalities. 

Similar to other comparable countries such as Brazil or India, the contem-
porary public information practice in South Africa is diverse and fragmented, 
consisting of documents, databases, and ecosystems. Whatever the cause of 
this state of affairs,8 it seems important to recognise that this unevenness of 
South African public administration indicates that these three information 
technologies have settled or moved into a scheme where they operate along-
side each other. Certainly, paper documents still play an important and at times 
dominant role. For instance, according to one well-researched and vividly 
written recent article, “documents form … central instruments in advancing 
competing narratives in state institutions, potential instruments in strategies 
of ‘Orwellian manipulation” (Pearson 2020, 79). However, this author carefully 
noted that “most of the documents cited … were not readily accessible, and in 
fact required careful and extensive negotiations between PARI researchers and 
the municipal administration. Large swathes of official documents which are 
central to how power is exercised and contested in state institutions remain 
locked away.” While PAIA may have been turned into a dead letter in most of 
the units of the public administration, that does not mean it has been entirely 
forgotten, even in this later period. For this author, “opening state archives to 

8	 Cloete (2012) has argued that South Africa faced constraints on its development of e-govern-
ment that other developing countries did not. These constraints include “a lack of political 
will and support; a lack of strong and consistent leadership; a weak and contradictory IT 
governance framework; and continuous political and bureaucratic infighting” (Cloete 2012, 
138).
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public scrutiny constitutes one important step towards ensuring that the ‘com-
plex and ever-shifting power plays’ that unfold among state functionaries are 
balanced by democratic impulses.”

5	 Conclusion

Recognising and demonstrating the dialectics between the goals of openness 
and secrecy, this chapter has elaborated how legal attempts to pursue the 
rights of access to information and privacy have co-produced a sociopolitical 
order together with three information technologies. That sociopolitical order 
is the PAIA. Obviously, PAIA is impossible to understand without talking about 
it using legal terms. In South Africa’s initial transition from apartheid to consti-
tutional democracy, a discourse of open democracy justified the constitutional 
right to information and its associated vision of citizenship including the 
achievement of socioeconomic rights. Required by the Constitution, a formal 
law was quickly put onto the statute books and served as the location for much 
legal work of drafting, interpretation, and, to a lesser degree, enforcement. The 
closely associated right of privacy complicated but did not derail this legal 
work. Largely ignored by public officials from the start, PAIA’s enforcement 
powers were later amended and strengthened through the enactment of the 
Protection of Personal Information Act in 2013. This was a demonstration of 
the increasing prominence and power of data protection in global and domes-
tic discourses of transparency and privacy. 

This chapter has argued that it is equally impossible to comprehend the full 
reality of the PAIA and understand how it became what it is without viewing 
it from the perspective of science and technology studies. PAIA’s construc-
tion, meaning, and power are not solely formal legal matters but are deeply 
entangled with technical knowledge and with different forms of information 
technology. The (limited) extent of PAIA’s power and reach over South Africa’s 
bureaucracy cannot be understood without attending to the expert technical 
knowledge contributing to its meaning, without thinking through the exercise 
of classification and categorisation of information that it necessitates, and 
without looking closely at the instruments of measurement it sets up to remain 
accountable (at least as a formal matter) within the South African state. PAIA is 
further in great degree a production of three information technologies used in 
various degrees and various bodies of the South African public administration. 
Intended to serve as a powerful tool for access to paper documents, PAIA soon 
encountered the use of two further state information technologies: large elec-
tronic databases and, most recently, digital information ecosystems.
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The co-production of the current PAIA social order can be best seen as occur-
ring over two periods of construction: the first from constitutional democracy 
to the prominent role of large electronic databases in the South African public 
administration around 2005 and the second from that point to the present. At 
present, public administrative bodies are increasingly employing digital infor-
mation ecosystems alongside paper documents and alongside electronic data-
bases. As illustrated by the PAIA, the ideals of open democracy have waned and 
the linked discourses of open government and data protection are ascendant. 
Questions about the shape, character, and sustainability of the citizenship and 
democracy associated with these developments are worth posing. In line with 
the argument presented here, the answers are likely to be co-produced by law 
and information technology.
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CHAPTER 6

Human and Machine Concept Possession

Helen Robertson

1	 Introduction

Creditworthy, non-creditworthy. Malignant, benign. Likely to reoffend, not likely to 
reoffend. Increasingly such classification is done computationally—“by machine”. 
Available to the machine is a large dataset with records labelled as instances or 
non-instances of the class of interest. Creditworthy, non-creditworthy, credit-
worthy, and so on. After some specified degree of accuracy is attained in clas-
sifying creditworthiness or malignancy or recidivism on the basis of the further 
features of the records, the machine—or more precisely, the machine learning 
model—is said to have “learnt the concept.” Having learnt the concept, the model 
can then be used to classify further, concrete, instances. Miriam Joseph is sen-
tenced to prison. Luyanda Moyo gets a loan. Mo Patel is diagnosed with a malig-
nant tumour and is informed that he has six months to live.

The above is stated simplistically. The ways in which such classificatory 
models play a role in decision-making nowadays are complex. There is increas-
ing sensitivity to the dataset and its appropriateness, both epistemically and 
ethically. It is, for example, commonly recognised that such classification can 
perpetuate injustice, if the dataset on which the classification is based itself 
describes an unjust state of affairs (see, for example, discussions by Hajian et al. 
(2016) and Hagendorff (2021)). Similarly, there is debate over the replacement 
of interpersonal exchange with the impersonal decision-making based on such 
classificatory models (for discussion of this within the Kenyan context see the 
chapter by Emma Park and Kevin Donovan in this volume). Furthermore, 
decision-making is informed by such classification in different ways and to dif-
ferent degrees. Within financial contexts, for example, it is common for a model 
to classify in a binary way (an applicant is either creditworthy or not in relation 
to a particular loan application) and for a decision to be based solely on this 
classification. In judicial contexts, by contrast, classifications tend to be more 
fine-grained (a convicted person is classified according to a ranking or score 
of likely recidivism), and to feature as one among a number of considerations 
that a judge will take into account in reaching a decision. Similarly, in medi-
cal contexts, practitioners will consider the classification generated by such 
a model as one of multiple factors that inform a final diagnosis. Nevertheless, 
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the role of such classification, classification on the basis of a machine having 
“learnt the concept,” is increasingly prevalent in cases in which a human— 
typically an expert—would previously have done this classificatory work.

In the cases in which human beings do this classificatory work, there is, both 
historically and presently, great variation in the circumstances, languages, prac-
tices, and behaviours that accompany such classification. The oncologist in the 
United States, for example, is constrained by complex health insurance regula-
tions, with a diagnosis being captured on a large database system integrated with 
a patient’s insurance benefits and other membership programmes. The oncol-
ogist at a public hospital in Johannesburg will perhaps examine many more 
patients per day than their American co-practitioner, with a diagnosis discussed 
with the patient in more than one of the country’s many official languages. 

Nonetheless, we take these human experts to be capable of such classifi-
cation across these differences in circumstance, practice, and behaviour. We 
take the oncologist in the United States and the oncologist in Johannesburg to 
be competent at classifying instances of malignant and benign tumours. Part 
of what characterises these experts across this variation is that they can be 
said to possess the relevant concept(s)—and indeed to possess the same con-
cept(s). Though the oncologist in the United States says, “malignant tumour” 
and the oncologist in Johannesburg says, “isimila esibi,” their terms are trans-
latable. The two oncologists possess the same concept of a malignant tumour 
and the instances that they classify are instances of this concept. The relevant 
members of staff at financial institutions, whether in the Northern or Southern 
Hemisphere, possess the concept of creditworthiness. Judges deciding on the 
parole of an offender in Borneo and in Japan possess the concept of recidivism.1 

Precisely what such concept possession consists in and how it relates to 
classification are substantive questions. Supposing, for the moment, an intu-
itive understanding of “concept,” possessing a concept is a necessary, though 
not sufficient, condition for the expert’s correct classification of instances of 
the concept. That is, such classification is not possible without possession of 
the concept, but might well require more besides. Intuitively, an oncologist 
who does not possess the concept of a malignant tumour cannot diagnose one 
when she or he comes across the relevant lung X-ray, even if they can visu-
ally distinguish the relevant X-rays from one another. Similarly, a judge who 
does not possess the concept of recidivism cannot take likely recidivism into 
account as a consideration in deciding whether to grant parole.

1	 In the case of the concepts of creditworthiness and recidivism, claims of sameness or iden-
tity of the concept are, admittedly, complicated by the partial relativity of the concept to the 
relevant financial and legal frameworks.
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In the case of classification by machine, as noted, we equally find mention 
of concepts: Once a machine learning model attains some specified degree of 
accuracy in classification, it is said to have “learnt the concept.” If, for exam-
ple, a model attains the relevant degree of accuracy in classifying creditwor-
thiness on the basis of a large historical data set of clients’ transactions, it has 
“learnt the concept” of creditworthiness. Importantly, however, within these 
contexts this phrase is used, and is to be understood, in a technical sense. A 
model has “learnt some concept C” when it classifies Cs and non-Cs sufficiently 
well according to some number of specified technical measures. A machine’s 
having learnt the concept C in this technical sense, then, is not equivalent to 
a machine having come to possess a concept in the intuitive sense above: The 
machine that classifies X-ray images of malignant tumours sufficiently well 
according to the relevant technical measures does not thereby possess the con-
cept of a malignant tumour in the sense that the medical practitioners in the 
United States and Johannesburg do.2

In what follows, the interest will be with this point of comparison. 
Classification with a high degree of accuracy is possible both in the case in 
which the human expert does the classificatory work and in which the classi-
fication is generated by a machine learning model. In the former, we take the 
expert to possess the relevant concept(s). Indeed, despite the variation in cir-
cumstance, language, practice, and behaviour that accompanies such classifi-
cation, and indeed despite the concerns of Willard Van Orman Quine, we take 
experts to possess the same concept and for this variation to be translatable by 
virtue of this concept. In the case in which the classification is generated by a 
machine learning model, we similarly find variation, and indeed greater varia-
tion, in the circumstances, “language,” and behaviours accompanying this clas-
sification. The expert in Johannesburg and the one in the United States behave 
differently to one another, but the behaviour of the machine is yet more differ-
ent to both experts, though all three—South African expert, American expert, 
and machine—classify with a high degree of accuracy. Is there any sense in 
which the machine can equally be said to possess the relevant concept(s)? 
That is, what is the extent, if any, to which a machine can, having attained 
the relevant degree of accuracy in classification, be said to possess the rele-
vant concept(s)? And, correlatively, is there anything additional, and of signif-
icance, in the case of the expert possessing the relevant concept(s) that is not 
to be found in the case of machine generated classification?

2	 Similarly, a model that attains a certain degree of accuracy in classifying trees using satellite 
images does not thereby possess the concept of a tree. (For discussion of such models within 
responses to climate change, see Véra Ehrenstein’s chapter in this volume.)
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In order to answer these questions, an account of what it is for a human to 
possess a concept is required. In what follows, we will proceed by appeal to 
a number of analytic-philosophical accounts of human concept possession. 
Some of these accounts are considered more plausible than others. For exam-
ple, accounts that characterise human concept possession in epistemic terms 
are considered more plausible than those that characterise it in behavioural 
terms. Nonetheless, in so proceeding, it will become apparent that, even 
according to the most uncommitting account of human concept possession, 
machines that attain the relevant degree of accuracy in classification seem-
ingly cannot be said to possess the relevant concept. Of course, such classifica-
tion has its roots in the research and learning that take place within the rooms 
and corridors of universities, where students and researchers are not blind to 
such questions and comparisons.

2	 Cartesianist Concept Possession

At a university in Johannesburg, at a time when the globe is slowly recovering 
from the peaks of a world-wide pandemic, a faint scratching sound is heard along 
the corridors of a building on the western side of campus. The scratching grows 
louder and then stops. On the same floor, students in computer science labora-
tories discuss an assignment. The assignment mentions a binary classification 
algorithm. One student works on their training data. Rabbit, non-rabbit, rabbit, 
non-rabbit… A faint scratching sound is heard. Another student awaits results. 
The algorithm has run for two days. The scratching grows louder. A rabbit scur-
ries by. “Rabbit!,” a student outside the lab shouts and points. The machine says, 
“gavagai.” “Ha-aaa. My results are good enough. I am going. It has learnt rabbit.” 

A central branch of machine learning is the learning of supervised classifi-
cation tasks. In such tasks, the machine learning program or algorithm is pro-
vided with examples and non-examples, labelled by humans, of the concept to 
be learnt. If the program is able to classify to some specified degree of accuracy, 
the machine is said to have learnt the concept. In the case of human concept 
possession, the human who shouts “rabbit!” as a rabbit scurries by is under-
stood to possess the concept rabbit and their utterance to have a referential 
relation to the scurrying rabbit.

Nahhh, man, the machine hasn’t learnt rabbit. My little sister has learnt 
rabbit, but that’s because she can think, man. She has some idea in 
her head and the idea is about rabbits and when she sees a rabbit, the 
idea comes into her head. And she can think about rabbits, and dogs, 
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and cats, and mice, and when she’s thinking about them, she’s thinking 
about them as different things. But my baby brother, he’s really small. He 
hasn’t learnt rabbit, because he can’t think of rabbits and dogs as different 
things. But he will. Because he can think. That machine—that machine 
has not learnt rabbit. It won’t ever learn rabbit. That machine can’t think.

The taller student of the two, Siya, is an applied mathematics student who’s 
recently joined the university from Soweto. Aside from being nicknamed “The 
Brain” at school, Siya was known for her scepticism. No matter what the topic,—
science, religion, or even politics—Siya would not believe what anyone said 
without getting to the bottom of it herself—including Kabelo’s claims about 
machines’ learning concepts. Kabelo, the shorter student of the two, knows this 
only too well. On a scholarship from Limpopo, he is in his first year of a new-
ly-established Masters degree programme in data science. His mother would 
tell him that his tongue is too quick: “Leleme ha le na malokeletso” (The tongue 
has no fastenings). Kabelo’s tongue did not often have fastenings. He incites 
Siya’s scepticism with his claim that his computer can learn: “Ha-aaa. No, no, no. 
You’re right, man. The machine can’t think, as in think, but it’s learnt the con-
cept. If it gets a rabbit, it mostly spits out rabbit. If it doesn’t, it mostly doesn’t.” 

According to a recent account of human concept possession, a subject S can 
be said to possess a concept C if he or she is “able to think about Cs as such” 
(Fodor 2004, 31). More specifically, thinking about Cs as such involves having 
a mental representation, C, that has a nomological or lawlike relation to Cs. 
Suppose, for example, that as Siya arrives to Kabelo’s home to visit him over 
the July holiday, there is a dog running in the street. Siya thinks of an incident 
in her childhood and how she now dislikes all dogs everywhere. The represen-
tation in Siya’s mind at this point—the representation dog—has a nomolog-
ical or lawlike relation to dogs in general or as such. The representation, we 
might say, “covers” or “extends” to the dog in the street in front of Siya. It also 
covers the dog of the incident in her childhood, and the dog running down 7th 
Street in Gqeberha, and the dog that will be born exactly 102 days from now, 
and so on. This relation between the concept dog in Siya’s mind and each of 
these dogs (and indeed all dogs) is lawlike.

This account, Cartesianism, when conjoined with most popular accounts of 
the mind, would seem to imply that a machine or computer like Kabelo’s that 
has, in machine learning parlance, “learnt the concept rabbit” has not, in lit-
eral parlance, learnt or come to possess any concept. Most popular accounts 
of the mind (or the mental) do not straightforwardly deny the possibility of 
a machine’s having mental representations of one or another sort. That is, it 
is compatible with these accounts that a machine could possess a mind and 
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could think: according to functionalist accounts of the mind, for example, a 
machine with sufficiently rich and complex input-output functions might be 
ascribed mental representations of various kinds, including that of thought 
(see for example David Braddon-Mitchell and Frank Jackson’s discussion (2007, 
43–45)). Similarly, a non-reductive materialist account of the mind would allow 
mental states or processes to be realised in markedly different physical systems 
(see for example discussion by Jaegwon Kim (1992)). Nevertheless, the same 
accounts would deny that the contemporary machine or computer that attains 
a sufficiently high degree of accuracy in classifying Cs and non-Cs has come to 
possess any concept. The input-output functions of such a machine are neither 
sufficiently rich or complex nor of the relevant sort to ascribe mental represen-
tations to it. According to these accounts, Kabelo’s machine cannot be said to 
possess the concept rabbit—cannot be ascribed the lawlike mental represen-
tation rabbit—because it cannot be ascribed any mental representation at all. 
Kabelo’s machine does not possess a mind and cannot think. 

3	 Pragmatist Concept Possession

Cartesianism is not, however, the only available account of human concept 
possession. According to a more popular rival account, Pragmatism, a subject 
S can be said to possess a concept C if he or she is “able to distinguish Cs from 
non-Cs” (Fodor 2004, 31; see also discussion by Bradley Rives (2009a, 2009b) 
and Victor Verdejo (2013)). Siya possesses the concept dog if, when seeing the 
dog in Kabelo’s street run after a feral cat, she can distinguish the dog from the 
cat (and from Kabelo the human, and so on). 

Prima facie, Pragmatism would seem to imply that a machine like Kabelo’s 
has learnt or come to possess the concept. In the running of the algorithm, the 
machine has come to be able to classify to some specified degree of accuracy 
further examples as examples of Cs or non-Cs. Successful approximation of 
the function just is for the machine to be able to do this classificatory work and 
so is ex hypothesi for it to be able to “distinguish Cs from non-Cs”. 

It is worth noting here that the machine having only attained a specified 
degree of accuracy need not rule out possession of the concept C: in the 
case of the person who possesses the concept dog, it is consistent with the 
Pragmatist’s claim that the person fails, in some subset of cases, to distinguish 
dogs from non-dogs.3 The condition for possessing the concept C, according to 

3	 The reason for this, as we will see below, is that the ability to distinguish Cs from non-Cs is a 
dispositional one. It is widely accepted that something’s having the disposition to X does not 



130� Robertson

the account, is that the person is able to distinguish Cs from non-Cs in most 
cases. In the case of the machine that possesses the concept, classification to 
some specified degree of accuracy ensures that it is able to distinguish rab-
bits from non-rabbits in the dataset in most cases. Siya disagrees. “Ahh. I don’t 
know if it does, Kabelo. I mean, telling rabbits from non-rabbits …There’s more 
to this than spitting out rabbit or non-rabbit. When I tell you ‘There’s a rabbit 
over there,’ there are other things that you also know because of this. You’d 
know that there’s a mammal over there and that, if you cooked it, it’d be reee-
ally tasty …”

“Hah. Ah, man. I ain’t never eaten rabbit.”
More specifically, according to Pragmatism, to distinguish Cs from non-Cs is 

not simply to be able to distinguish or classify some further examples as exam-
ples of Cs or non-Cs, but is to have a richer set of epistemic capacities: a subject 
S possesses a concept C if S is disposed to draw (or otherwise to acknowledge) 
some of the inferences that contain that concept (Fodor 2004, 33). Suppose, 
for example, that while talking that afternoon Kabelo tries to persuade Siya 
that, since Siya likes any animal that is a mammal, Siya should also like dogs. 
Suppose that Siya has no disposition to draw this conclusion, but that she is 
disposed to draw the analogous conclusions about, for example, cats. In this 
case, we might deny that Siya possesses the concept dog (though would affirm 
that she possesses the concept cat).4 

More specifically then, Pragmatism would imply that a machine or com-
puter like Kabelo’s that has, in machine learning parlance, learnt the concept 
rabbit has not, in literal parlance, learnt or come to possess any concept. The 
machine can classify the further examples accurately, but it is in no way dis-
posed to these further inferences. It is not disposed to any further inferences. 

It is worth here emphasising the distinction between Cartesianism and 
Pragmatism. Both are accounts of concept possession according to which 
concepts play a role in, and thus require, thought or thinking. According to 
Cartesianism, to possess a concept C is to be able to think about Cs as such. 
According to Pragmatism, to possess a concept C is to be disposed to certain 
inferences, which themselves seem to require thought. The two are distinct, 
however, in the way in which thinking or thought is appealed to and presup-
posed. Pragmatism is an epistemic account and whether or not some subject 

entail that it will not fail to X in some subset of cases. See for example Michael Fara’s (2005) 
discussion.

4	 It is to be noted that these epistemic capacities are only some of those appealed to by the 
Pragmatist, with different versions of Pragmatism appealing to different—and sometimes 
mutually-exclusive—capacities.
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possesses a concept will be subject to the normative constraints on knowledge. 
Cartesianism, by contrast, requires only a lawlike relation between the repre-
sentation C and that which the representation is about, Cs, though it is prior to 
and does not presuppose the subject’s having knowledge of Cs. 

“Woah, woah, woah, man. I thought we admitted that computers can’t think. 
And so they can’t do this reasoning thing that you’re talking about. But tell-
ing rabbits from non-rabbits, learning a concept, isn’t thinking or reasoning, 
it’s being able to behave in an input-output way. Like I said, if it gets a rabbit, 
it mostly spits out ‘gavagai’. If it doesn’t, it mostly doesn’t.” In defence of his 
machine learning model, Kabelo’s tongue still has no fastenings.

4	 Quinean and Type-Relative Quinean Concept Possession

A further account of concept possession that might be proposed, one far more 
minimal than both Cartesianism and Pragmatism, is, what we might term, 
a “Quinean” account.5 According to this account, concept possession does 
not in any way consist in or require that the possessor of the concept pos-
sesses a mind or can think or has mental representations or draws inferences. 
According to our Quinean account, a subject S possesses the concept C if he or 
she is disposed to exhibit some set of verbal behaviours B in response to Cs. For 
example, if Siya is disposed to say the word “dog” when asked “what is that?” by 
someone who points to a dog, and to answer “no” when asked “is this a dog?” 
by someone who points to anything that is not a dog, and so on, then Siya can 
be said to possess the concept dog.

It is worth noting the sense in which the account is a naturalist one. The 
account appeals only to, what we might term, “natural” properties. Such prop-
erties are those that might be described in the various physical sciences and 
whether or not such a property is instantiated can be determined by observa-
tional means. For example, biological properties such as being a cell of a cer-
tain sort or physical properties such as being larger than one cubed centimetre 
are natural properties, while the properties of being morally good and being a 
mental representation are not. 

The properties mentioned in the Quinean condition for concept posses-
sion similarly are those described in the physical sciences and are those whose 

5	 More properly, the Quinean account is an account of the (un)translatability of natural lan-
guage and thus an account of linguistic terms, not concepts. Here, the term “Quinean” will be 
used loosely to refer to the naturalist account described—an account that, although not to 
the letter, is perhaps Quinean in spirit. See for example Quine (1960, Chapter 2).
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instantiation can be determined by observational means. Concept possession 
is, according to the account, describable in the terms of anatomy and linguis-
tics, and whether or not some subject possesses some concept is determin-
able by observing whether their anatomy is engaged in the relevant ways. I can 
be said to possess the concept dog if I am disposed to form my lips into the 
sounds that compose the word “dog” when asked “what is that?” by someone 
who points to a dog, and so on.

Under this much weaker account then, a machine like Kabelo’s could per-
haps be said to have learnt or come to possess the concept. As emphasised, the 
Quinean account is not committed to thought as a requirement for concept 
possession. Indeed, the account eschews all talk of the mental as internal to 
the subject. All that is required, according to the account, is that the machine 
is disposed to exhibit some set of behaviours in response to Cs. The machine 
does indeed, as Kabelo notes, exhibit some set of behaviours in response to Cs: 
if it gets a rabbit, it mostly spits out “gavagai.” If it doesn’t, it mostly doesn’t. 

“Kabelo, dude. What’s up with ‘gavagai’? Why does it spit out ‘gavagai’? This 
is not a language.”

“Yo, man. A friend studying philosophy has some trippy ideas about lan-
guage not being translatable and about someone talking to some native tribe 
and not being able to tell whether they were both talking about a rabbit. The 
man from the tribe said ‘gavagai’ when he shoulda said ‘rabbit’. That’s what 
I changed the label to.” The rabbit rushes by. The taller student picks up the 
rabbit and shows it to the computer. 

“Na-ah, Kabelo, man. Look …! It doesn’t have eyes. The machine can’t dis-
tinguish rabbits.” Siya shows the rabbit to the computer. “It wouldn’t be able to 
point one out even if the rabbit was sitting on top of it ...!” She puts the rabbit 
down on top of the computer on which Kabelo has run his code. The rabbit 
stares ahead.

Examining the Quinean account more closely, there might indeed be reason 
to suppose that the machine does not exhibit a relevant set of behaviours in 
response to rabbits. I can be said to possess the concept dog if I am disposed to 
form my lips into the sounds that compose the word “dog” when asked “what 
is that?’ by someone who points to a dog, to answer “no” when asked “is this a 
dog?” by someone who points to anything that is not a dog, and so on. A con-
temporary computer or machine has no lips and so it cannot form its lips into 
the sounds that compose the word “dog” when asked “what is that?” by some-
one who points to a dog. And so the machine cannot be disposed to form its 
lips into the sounds. Given this then, the account seems equally to imply that a 
machine that has been trained on certain data and that has come to “learn the 
concept C” has not learnt or come to possess the concept C.



Human and Machine Concept Possession� 133

Ha-aaa. No, man. You can’t put that on the computer! You can’t say that 
the computer doesn’t recognise the rabbit because it doesn’t have eyes 
and ears and it can’t walk and talk and all that. It’s a computer. Of course 
it don’t have eyes and ears. It distinguishes in its own way, man. It doesn’t 
have eyes, but it’s got a processor that can run my algorithm and it ‘looks’ 
at the data with these eyes. And it ‘tells’ us that it’s a rabbit by an output 
that a computer can have man. Its screen is its mouth. You can’t be put-
ting that on the computer man. Trying to force it to be human.

Kabelo grows louder. Some students passing by put their heads in the door of 
the lab to investigate the commotion. Kabelo’s rejoinder here then is to appeal 
to a type-relative (or species-relative) account of behaviour: although most 
humans are disposed to the verbal behaviours described above, those who are 
deaf, for example, would not be. A person who is deaf would not be disposed to 
the behaviours of forming their lips in the relevant ways and so on, but instead 
to certain gestures with their arms and hands. Yet in the case of the human 
with differing capacities, we do not thereby suppose that the human does not 
possess the concept, but instead take a different set of behaviours to be rele-
vant to whether they do.

So too, continues the response, the computer or machine has different 
capacities to a typical English-speaking human for responding to rabbits 
and non-rabbits, and the behaviours to which a machine must be disposed 
in order to count as possessing the concept will be relative to these capac-
ities. Whether or not a machine possesses some concept C will depend on 
whether it is disposed to exhibit some set of behaviours B in response to Cs, 
where the behaviours B include certain screen outputs given certain data 
inputs. According to this type-relative version of the Quinean account then, a 
machine that is in this way disposed can be said to possess the concept.

5	 The Problem of Generalisability

“Yeah… Sure. The computer doesn’t have eyes and it displays it in another way. 
But it’s still limited, man. It only has the right dispositions to act in a small 
range of cases. Give it the dataset. Sure, once it’s trained, it’ll tell rabbit from 
non-rabbit in the test data. But it can’t tell me that this is also a rabbit.” Siya 
points to the rabbit, which is now sitting underneath the lab desks.

“Nah, man. That’s the problem of generalisability. It’s covered. We got it. 
There’s some theory that shows it’s not just for one dataset. Look, what the 
machine is doing is approximating some function. It’s approximating some 
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real function. The machine can tell all rabbits from non-rabbits, man. If you 
included the values of this rabbit in the dataset, it’d tell you.” Kabelo points to 
the rabbit under the desks. The rabbit’s nose quivers.

As seen above, according to the type-relative Quinean account, a machine 
that is able to classify further examples as examples of Cs or non-Cs to some 
specified degree of accuracy is disposed to some relevant type-relative 
behaviours and so can be said to possess the concept. (The machine has a 
certain screen output when given certain data inputs.) Having examined the 
various ways in which the capacities of the machine might prevent it from pos-
sessing a concept, and having arrived at the possibility of the machine having 
some relevant capacities, once these are understood as type-relative, a further 
set of concerns arises. Admitting some relevant type-relative behaviours, the 
concerns are over whether the machine is disposed to exhibit the behaviours 
across a sufficiently wide range of cases. 

In the example above of Kabelo’s running a binary classification algorithm, 
the algorithm has allowed the machine to identify (or rather, approximate) 
some function or rule for classifying the labelled examples into Cs and non-Cs, 
with the machine thereby disposed (with some probability, that is, to the spec-
ified degree of accuracy) to exhibit the relevant type-relative behaviour in 
response to some further examples (the test data). The concern here, however, 
is the distinction between the machine being disposed to some type-relative 
behaviour in response to further examples of rabbits and its being disposed 
to exhibit some type-relative behaviour in response to any further examples of 
rabbits.

In the case of Siya’s possessing the concept dog, Siya will be disposed to 
form her lips into the relevant sounds when faced with the neighbour’s 
German Shepherd, when faced with her mother’s Fox Terrier, when faced with 
a Bull Mastiff in some suburban area while on holiday, and so on ad infinitum.  
That is, possession of concept C requires the disposition to exhibit some type-
relative behaviour, not only in response to some further subset of Cs, but 
all actual and possible Cs.6 As it stands, there is no reason to suppose that a 
machine like Kabelo’s is so disposed.

In order to answer the concern, we must, as Kabelo rightly indicates, turn 
to the theory of computational and machine learning, that is “learning theory.” 
In particular, we must turn to the Probably Approximately Correct model of 

6	 Again, the requirement is a dispositional one and is compatible with the human failing to do 
so in some subset of cases.
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learning, a model that constitutes a general account of binary classification 
machine learning algorithms.7 

6	 Probably Approximately Correct Learning

The Probably Approximately Correct model (hereafter, the “PAC model”) of 
learning distinguishes a subclass of tasks that are learnable within specified 
computational constraints. That is, it distinguishes a subclass of tasks for 
which a machine learning program or algorithm is possible assuming some 
upper threshold on the number of examples and time and space complexity 
allowed for the computation. Taking Kabelo’s case as our example, the subclass 
is characterised as follows.

Available to the machine learning program is (1) the set, S, whose members 
are examples of mammals, where each example is a set of values for the features 
of colour (represented as a colour code), height (in metres), and region (repre-
sented as an area code), (2) a label for every member in S as either “non-rabbit” 
or “rabbit,” and (3) a set of hypothesis functions H. This set of hypothesis func-
tions is a set of (mathematically-defined) possible rules that would allow the 
program to “go from” the values in the set S to the labels in (2). The task of the 
program is to select, on this basis, the function or rule that best maps the exam-
ples to their labels. In other words, from this set of possible rules, the program 
is to select the rule that allows it to classify correctly as many of the examples, 
as rabbits and non-rabbits respectively, as possible. 

Presupposed in the background, however, is that the function or rule to be 
selected by the program is not simply the function from the given finite set S 
of examples to their labels. Instead, the program is to select the rule that best 
approximates the more general function or rule from all possible such exam-
ples to their respective labels. In other words, Kabelo’s machine is to select, 
from the possible rules available to it in H, not simply the rule from the exam-
ples of mammals in the data set to the examples of rabbits in the data set. 
Instead, it is to approximate the rule from all possible examples of mammals 
to all possible examples of rabbits. If it is able to do so, then the machine will 
be able to classify not only the examples of rabbits found in the data set, but, as 

7	 The PAC model of learnability was first presented in Leslie Valiant (1984). Recent well-known 
expositions of the model that fall in line with the exposition below include discussions by 
Ethem Alpaydin (2004), Tom Mitchell (1997), and Mehyrar Mohri (2012). Later versions of the 
model extend the account to non-binary and unsupervised learning tasks. Discussion of the 
primary versions of the model are adequate for our purposes.
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Kabelo rightly responds, it will also be able to classify the rabbit that now sits 
underneath the lab desks.

Presupposed in the background of such learning then are also the following. 
(4) The larger set, X, the members of which are all possible examples, each itself 
a set of feature values, and of which S is a subset. In Kabelo’s case, this set is the 
set of all possible examples of mammals. The examples that appear in Kabelo’s 
data set form a subset of these examples and are the set S as introduced in (1) 
above. (5) A label for every member in this larger set X as either “non-rabbit” or 
“rabbit.” (6) The function or rule from the members of the larger set X to their 
respective labels. In machine learning parlance, this function or rule is known 
as the “target concept c.” Importantly, this function or rule is not one of the 
possible rules that is found in the set H, from which the machine can select. It 
is the actual or true function or rule that allows us to go from all possible exam-
ples of mammals to all of the examples that are rabbits. Knowing this function 
would allow one (or Kabelo’s machine) to classify every possible example of a 
mammal correctly as either a rabbit or non-rabbit.

This rule is, of course, unknown to Kabelo’s machine and the task of his 
machine is to select, from the set of hypothesis functions H, the function that 
best approximates this true function. If it is able to do so sufficiently well, then 
the machine will have achieved the relevant degree of accuracy in classifying 
rabbits and non-rabbits and will, in machine learning parlance, have learnt the 
target concept c. 

Supposing the Probably Approximately Correct model (PAC) to be the cor-
rect account of binary classification algorithms, it would seem to imply that 
Siya’s concern is unfounded. Recall, Siya’s concern is over whether the machine 
is disposed to exhibit the behaviours across a sufficiently wide range of cases: 
can the machine correctly classify, not only the examples in the data set that 
Kabelo has given it, but all further such examples? 

As we have just seen, according to the PAC model, the target function for 
the machine learning program is not simply the function or rule from the set 
of examples of mammals, as made available by Kabelo in running the algo-
rithm, to the subset of those examples with the label “rabbit”. It is rather the 
more general function from all possible examples of mammals to the subset of 
those examples with the label “rabbit” (that is, the subset of rabbits). Once this 
function has been approximated, Kabelo’s machine is disposed (with some 
probability, that is, to the specified degree of accuracy) to exhibit the relevant 
type-relative behaviour in response to any further examples. 

As Kabelo rightly notes, the mentioned concern is a concern over general-
isability: does the accuracy of the machine in classifying extend sufficiently 
beyond just the dataset on which it has been trained? The PAC model of 
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learnability constitutes a mathematical account of such generalisability and 
allows us to answer the question in the affirmative.

7	 The Problem of Generalisability, Again

“Yeah, yeah. I’ve heard of this. But it’s not all rabbits at all times everywhere, 
Kabelo. It can’t know about the rabbits that will exist in the future and that will 
look weird and different. But we will. We’ll be able to tell that they are rabbits.”

Siya’s concern runs a little deeper. Recalling the type-relative Quinean 
account in the case of human concept possession, supposing that a human 
were to possess the concept rabbit, the human would exhibit the relevant 
type-relative behaviours in response to examples of rabbits—even in cases in 
which the rabbits were radically different. Supposing that Kabelo possesses 
the concept rabbit, Kabelo would exhibit the relevant type-relative behaviour 
in the case of the rabbit underneath the desk, of the rabbit on the farm in 
Limpopo, and equally in the case of the rabbit that has been selectively bred 
to have fur much longer than most rabbits. The further concern is whether 
the machine would be able correctly to classify even in these cases. Kabelo 
might have shown that the machine can classify the rabbit underneath the lab 
desks correctly, but can it correctly classify the rabbit that exists one hundred 
years from now and which has been selectively bred to stand over one metre 
in height?

We might suppose that Kabelo has already answered this. After all, accord-
ing to the PAC model of learnability, the target function c, the function that 
machine learning program is trying to approximate, simply is the function 
from the set X of all possible examples to the subset with the relevant label: 
it is the function for classifying all possible examples of mammals as rabbits 
or non-rabbits, including the one-metre rabbit that exists one hundred years 
from now. 

Appeal to the PAC model of learnability is not quite so straightforward, 
however. Two formulations of “all possible examples” can be found in descrip-
tions of the model. That is, descriptions of the model seem to be ambiguous 
as to what is meant by “all possible examples.” The first formulation is found 
in informal descriptions of the model and is broader in scope, while the sec-
ond appears in the model’s formal description and is narrower in scope. Let us 
begin with the former.

In descriptions of PAC learnability, the model is frequently illustrated infor-
mally with an example of a simple learnable task. Such an illustration is found, 
for example, in Tom Mitchell’s discussion: “[L]et X refer to the set of all possible 
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instances over which target functions may be defined. For example, X might 
represent the set of all people, each described by the attributes age (e.g., young 
or old) and height (short or tall). Each target concept c […] corresponds to 
some subset of X, or equivalently to some boolean-valued function c : X + {0, 1). 
For example, one target concept c might be the concept ‘people who are skiers’ 
(Mitchell 1997, 203).

Illustrations like Mitchell’s suggest that the set X here is to be understood 
as all possible instances of some higher-order kind and the subset of exam-
ples with the relevant label as the set of all possible instances of the relevant 
lower-order kind. The superset X might be, as in Kabelo’s case, the set of all 
possible instances of the higher-order kind mammal and the subset all pos-
sible instances of the lower-order kind rabbit. Or the superset X might be, as 
illustrated by Mitchell, the set of all possible instances of the kind person, with 
X’ the subset of all possible instances of the lower-order kind skier. Similarly, 
X might be the set of all possible instances of the kind animal and X’ the set of 
all possible instances of the kind bird (Mitchell 1997, 20–21). Thus, according to 
the first formulation, “all possible examples” are all possible instances of some 
(higher-order) kind and the subset of examples with the relevant label are all 
possible instances of the relevant lower-order kind. 

According to this first formulation then, the scope of “all possible instances” 
is determined by the higher-order kind. Because this is so, a machine that 
approximates the function from all possible examples (that is, all possible 
instances of the higher-order kind) to all possible examples with the relevant 
label (that is, all possible instances of the lower-order kind) would indeed 
be approximating a rule that allows it to classify all possible examples—in 
Siya’s sense. Given that it includes all possible instances of the higher-order 
kind (and thus all possible instances of the lower-order kind), the set X would 
include examples that are radically different. A machine approximating this 
function would thus be able to classify, to some specified degree of accuracy, 
all possible examples. It thus would be disposed to exhibit the type-relative 
behaviour in response to any further examples—even to the rabbit in one hun-
dred years’ time that stands at one-metre tall.

According to the second formulation found in more formal descriptions 
of the model, we find that “all possible examples” is to be understood as all 
possible feature-value combinations, given the features and possible values 
of the learning in question. To clarify, it will be helpful to return to Kabelo’s 
machine and, in particular, to the data set that has been made available to it. 
As noted in the preceding section, available to the machine is the set S, whose 
members are examples of mammals, where each example is a set of values for 
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the features of colour (represented as a colour code), height (in metres), and 
region (represented as an area code), with the entire set represented as a single 
value or vector. In simplified form, the set S might thus consist in the following. 

Table 6.1  Simplified version of the set S in Kabelo’s binary classification task (Author’s own)

Example Colour (where  
B = brown, Bl = black,  
W = white) 

Height  
(m)

Region (where  
SA = South America,  
A = Africa, E = Eurasia,  
Au = Australia)

Rabbit

1 B 0.25 SA Yes
2 W 0.45 E No
3 Bl 0.305 Au Yes
4 Bl 0.29 A Yes

Important to note here is that each of the members of the set S—each of 
the examples above—is itself a set of values for each of the features of colour, 
height, and region. Example 1 is the set {B, 25, SA, Yes}. Example 2 is the set 
{W, 45, E, No}. And so on. It is these sets of values that are available to Kabelo’s 
machine.8

As noted, and presupposed in the background of the PAC model, the set S 
above (of some possible examples of mammals) is a subset of the set X (of all 
possible examples of mammals). In order to answer Siya’s concern with the 
generalisability of the machine’s learning capacity, we noted that the target 
function—the rule to be approximated by Kabelo’s machine—was the func-
tion from this superset X (of all possible mammals) to the subset of all possible 
mammals that are rabbits. If the set S is a set like that characterised above (a 
set of feature values), what then would it be for X to be a superset of all pos-
sible such examples? When stated in this way, it is unnatural to suppose that 
X would be a set of all possible instances of some higher-order kind as under-
stood above. Instead, given that the set S is a set of feature values, it is natu-
ral to suppose that the superset of all possible such examples is the set of all 
possible combinations of values for the given features. In the case of Kabelo’s 
machine, the set X is the set of all possible distinct combinations of the values 

8	 For discussion of the contrasting forms that some of these values would take within the 
Yorùbá numbering system, see Helen Verran’s chapter within this volume.
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for the features of colour, height, and region. Only some of these combinations 
appear in the subset S, but the superset X is the set of all possible such combi-
nations. Thus, according to the second formulation, all possible examples are 
not all possible instances of some higher-order kind, but are all examples with 
some distinct possible feature-value combination.9 

Under the first formulation then, the function to be approximated by the 
machine is one from all possible instances of a higher-order kind to a subset 
of all instances of some lower-order kind. Under the second formulation, the 
function to be approximated is from the set of all possible combinations of fea-
ture values (the set of all possible colour-height-region combinations) to the 
subset of all such combinations to which the label can be assigned (the subset 
of all colour-height-region combinations applicable to rabbits). 

It is important to note that the two formulations above are not equivalent 
in all cases. In cases in which the values for any feature are underestimated in 
relation to all possible instances of the higher-order kind, the first formulation 
will be broader in scope than the second. If, for example, Kabelo underesti-
mates the range of heights of all possible rabbits that have existed and do and 
will exist, the set of all possible instances of the lower-order kind rabbit will 
be broader in scope than Kabelo’s possible combinations of feature values will 
cover. 

If the two formulations are not, as suggested, equivalent, then the PAC model 
must presuppose one or the other. It is reasonable to suppose that this is the 
second formulation, for two reasons. First, the second formulation is the formu-
lation found in the model’s formal descriptions. Secondly, while many illustra-
tions cohere with the first formulation, equally many do not (see for example 
Mitchell’s discussion (1997, 22)). What is the implication of this then for Kabelo’s 
claim that his machine is able to classify any further examples of rabbits?

As noted above, the first formulation seems to do the work needed for the 
Kabelo’s response. If the superset X is the set of all possible instances of some 
higher-order kind (the set of all possible mammals), this would ensure that the 
function approximated is to the set of all possible instances of the lower-order 
kind (the set of all possible rabbits). This would then ensure that the machine 
is disposed to exhibit some type-relative behaviour in response to any further 
examples. What of the second formulation? Does the second formulation sim-
ilarly ensure that the machine is so disposed? 

Recalling the inequivalence mentioned above, the second formulation 
would seem to imply the following. According to the formulation, the machine 
approximates the function or rule from the set of all possible combinations 

9	 In the case of complex and high-dimensional data, these combinations can be extremely 
large in number. This does not itself affect the point made above.
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of feature values (the set of all possible colour-height-region combinations) 
to the subset of all combinations to which the label can be assigned (the 
subset of all colour-height-region combinations applicable to rabbits). Now 
whether this would be to approximate a rule that would allow it to classify 
all possible examples—in Siya’s sense—will depend on the range of features 
and values that are found in those combinations. Whether Kabelo’s machine 
would be able to classify all possible examples of rabbits would depend on 
the features found in the data set (the features of colour, height, and region) 
and the possible values for the features that Kabelo programs the machine to 
recognise. If the features in the data set are indeed features of the relevant 
examples, and if the possible values for these features exhaust their values 
for all possible such examples, the machine will be able to classify—to some 
specified degree of accuracy—all possible examples. That is, if the features 
found in Kabelo’s data set (of colour, height, and region) do indeed charac-
terise rabbits, and if the possible values that Kabelo programs the machine to 
recognise for these features (the values of brown, black, white, of twenty-five 
to forty-five centimetres, and of the continental regions) exhaust the range of 
values for all possible examples of rabbits, then Kabelo’s machine will indeed 
be able to classify all possible examples of rabbits. And, in such cases, Kabelo’s 
machine will be disposed to exhibit some type-relevant response to any fur-
ther examples. 

If, however, either the features found in the data set are not features of the 
relevant examples (if Kabelo has, for example, included values for the feature 
of feather type) or the possible values for these features do not exhaust their 
values for all possible examples (if Kabelo has, for example, included only 
brown and black as possible values for colour), then Kabelo’s machine will not 
be able to classify all possible examples. The function approximated by the 
machine will not be a function to all possible examples, but instead a func-
tion to all examples, given our current knowledge or the chosen limits of the 
values of the features. Kabelo’s machine will classify only those examples that 
fall within the range of possible feature-value combinations that Kabelo has 
programmed it to recognise. And, in such cases, the machine would not be 
disposed to exhibit some type-relative behaviour in response to any further 
examples. 

If correct, this would seem to imply that Siya’s concern is perhaps founded. 
There is a contrast to be drawn between the dispositions to type-relative 
behaviour in the case of the possession of a concept by a human and in the 
case of the learning of a concept by machine. In the case of the latter, whether 
or not the machine can be said to possess the concept hinges on our exhausting 
the range of features and possible values of a feature, and thus on our knowl-
edge at a given time of those values. It depends on Kabelo’s making sure that 
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the values for the feature of height range from twenty-five centimetres to the 
one-metre height of the rabbit that lives one hundred years from now. In the 
human case, however, concept possession is hardier in the face of epistemic 
limitations. Siya succeeds in possessing the concept dog or rabbit or mammal, 
and is thus disposed to exhibit certain behaviours in response to any further 
instance of a dog or rabbit, despite her lack of knowledge of the values of the 
features of all dogs or all rabbits and despite her not encountering the one-
metre rabbit that will exist one hundred years from now.

“Well of course it’s not all rabbits at all times everywhere, Siya. What do you 
think? That the machine is human?”

8	 Conclusion

It is perhaps unsurprising that, according to stronger or more committed 
accounts of what it is for a human to possess a concept, the machine that has 
attained the relevant degree of accuracy in classification cannot be said to pos-
sess the relevant concept. The medical practitioner in the United States or in 
Johannesburg has, according to Cartesianism, a mental representation with 
a lawlike relation to all possible cases of malignant tumours, whether or not 
these are cases that the practitioner has encountered or will encounter. There 
is nothing in the machine’s computations that corresponds to such a mental 
representation. The judge in Borneo or in Japan is, according to Pragmatism, 
able to reason about likely recidivism. He or she is disposed and able to draw 
the basic inference from likely recidivism as a characteristic of human beings 
to likely recidivism as a characteristic of some, but perhaps not all, mammals. 
The machine that has attained the relevant degree of accuracy in classification 
does not have these abilities.

Yet, as we have seen above, even under the most uncommitting accounts of 
human concept possession, accounts that do not require anything like a mind 
or mental representations, the machine that has, in machine learning parlance, 
learnt the concept, has not, in literal parlance, come to possess the concept. 
According to, what we termed, a type-relative Quinean account, the practi-
tioner in Johannesburg possesses the concept of a malignant tumour insofar 
as she or he is disposed to certain behaviours when encountering instances 
of a malignant tumour. The practitioner is, for example, disposed to use the 
word “malignant” and to further examine the tumour in certain ways. This is 
true even in cases that fall outside the range of familiar cases. The practitioner 
is disposed to behave in these ways to any further examples. By contrast, the 
machine that has learnt the concept of malignancy is not so disposed. Even 
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granting generalisability, the machine cannot exhibit the relevant classifica-
tory behaviour in response to examples that differ too considerably from the 
examples that the machine has been taught to recognise.

So, while we can be sure that two human experts, in spite of differences in 
circumstances, language, practices, and behaviours, and indeed in spite of the 
concerns of Willard Van Orman Quine, possess the same concept, we cannot 
be sure that the machine, in spite of its classificatory behaviours, possesses any 
concept the same as ours at all.
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CHAPTER 7

The Dual Metrics of Contemporary Yorùbá Life

Helen Verran

1	 Introduction

Metrics are systems of measurement that facilitate quantification in various 
forms of valuing and ordering in everyday life, speeding up communication 
and enhancing mutual trust in transactions. The term metric goes back to the 
word metron, which was meaningful in ancient Greece, where it concerned the 
craft of both poets and geometers. In poetry it was patterns in timing of perfor-
mance, while in geometry it was patterns in spatiality that mattered. Metric as 
I use it here is a general word implying measures in action, an imagined mesh 
embedded within expressed patterns of sociomaterialising relations. Metrics 
are patterned connections and separations in society where social relations 
are mediated through involvement with the stuff of the physical world. In con-
temporary Yorùbá life the traditional Yorùbá metric is in widespread common 
use. Arithmetically, linguistically, and historically, this metric is very different 
than the international base ten, or decimal standard metric which permeates 
equally widely. 

The paper opens with an ethnographic story of a lively arithmetic class 
involving both metrics. This setting has me homing in on metrics as they come 
to life in classrooms where children are schooled in the rules for using so-called 
natural numbers, rules for valuing in counting and measuring, and rules for 
manipulating number relations. We are not concerned here with statistical 
numbers, or economistic numbers (Verran 2015). Then, having delved into the 
different arithmetics and linguistic practices embedded in the workings of the 
decimal and Yorùbá metrics, I sum up the first part of the paper by going back 
to the opening ethnographic story, trying to put myself into the shoes of the 
teacher who designed and implemented the classroom lesson I describe. This 
exercise of imagination has me proposing both metrics as established linguistic- 
arithmetic lacings that thread as supportive dynamic mesh through the sen-
sible sociomaterial everyday we negotiate in our ordinary lives. In this picture 
the numbers mediated in and expressing the patterns of metrics, dynamic 
meshed sets of relations, happen in ways that can be felt or experienced in a 
here and now. I go on to develop this working imaginary using comments from 
children bilingual in Yorùbá and English. The commentary of these remarks 
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by children offer descriptions of the different “feel” the between numbers by 
which the metrics are worked. As materialised linguistic-arithmetic entities 
the numbers that express the Yorùbá metric can be felt as different in use than 
modern decimal numbers. 

I propose this different feel the children talk of as analogous to the differ-
ent feels of iconic and indexical numbers (Verran 2010). I suggest that in use 
Yorùbá numbers as taught in classrooms lean towards iconicity—a rational-
ity relating wholes and parts, whereas decimal numbers seem to be naturally 
indexical, expressing a rationality involving the one and the many. I have pre-
viously suggested that while indexical numbers are important in scientific 
knowledge making, but when it comes to trade, it is iconic numbers that mat-
ter. Thus, I am proposing that the metrics differ not only in the rationalities of 
their making in linguistic and arithmetic practices, but also in the rationalities 
of the practices of their primary uses beyond the classroom. This is not to deny 
that with slight modifications the numbers of each of the metrics as taught in 
classrooms can be repurposed to work the alternative rationality.

Alternative patterns of relations are embedded in the dual metrics of con-
temporary Yorùbá life, and these different patternings in making are felt in 
use. One pattern of relations begins with precisely defined ones or units, and 
indeed has purloined the word metric as its basic unit of spatiality: “the metre”. 
The pattern of relations embedded in this set of numbers comes to life most 
strongly using English language and English numbers. It begins in precise spec-
ification of unit. The other set of numbers, embedding a different pattern of 
relations comes to life in Yorùbá language. This form of quantification com-
mences with a vague whole and achieves precise definition of units of mea-
sure in processes of material partition; here definition of unit of measure is an 
outcome. 

Arithmetically speaking, decimal numbers are based around ten, the num-
ber at which the basic set of numbers starts to repeat with some small modifi-
cation in naming to indicate the number of repeats of the set, so for example, 
“twenty-one” starts the third repetition of the basic set. This is the interna-
tionally accepted system. In contrast, arithmetically the Yorùbá metric works 
through using three base points: twenty, ten, and five. While it is possible to use 
a base ten system when using Yorùbá (invented in the 1960s), this is fairly rare. 
When speaking or writing Yorùbá, it is usual to use the triple base metric, and 
indeed algorithms have been devised to enable computer generated text-to-
speech and machine translation of Yorùbá text that includes use of the Yorùbá 
number system (Akinadé and Ọdẹ́jọbí 2014).

This chapter then offers a very short introduction to the duality of the con-
temporary Yorùbá metrics, drawing on insights developed in Science and an 
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African Logic (Verran 2001). It understands numbers as simultaneously wordy 
and relational, and as materialising in socially different ways. Assuming that 
readers are familiar with the parts and the workings of the base ten metric I use 
it to offer a description of the metric of Yorùbá language. My telling assumes the 
two metrics can be, and are routinely, worked as connected in everyday Yorùbá 
life. In beginning, I note that this assumption of in situ connectability that is 
inherent in my analysis, is controversial among scholars who study the concept 
of numbers, and this is true both for scholars of Yorùbá number, and for schol-
ars of the base ten international standard metric. Here I do not offer a scholarly 
justification of my framing which takes the possibility of intimate, albeit par-
tial, connection of the metrics and the numbers which circulate in them, for 
granted—such argumentation is beyond the scope of the chapter. In the first 
section, I tell an ethnographic story of meeting the Yorùbá and decimal metrics 
in action together and separately in an arithmetic lesson. This story anecdotally 
helps explain why I came to adopt this frame and to seek insight into the differ-
ent sociomaterial expressions of the dual metrics. We see a fairly ordinary class 
of children skilfully working the two metrics in intimate tandem—translating 
between them. I imagine them bouncing skilfully between the alternative 
meshes of the two metrics that thread through their ordinary lives.

Having seen and heard how bilingual Yorùbá children easily connect the two 
metrics in practice in lessons, I was intrigued. I went on to talk to around sev-
enty children bilingual in Yorùbá and English asking them to tell me how they 
actually used the two systems when they were doing the practices involved in 
measuring and counting. This very complex study which can be understood as 
a form of conversational ethnography, involved providing actual substances to 
be measured and counted during discussion lasting thirty to forty-five minutes. 
In all, I conversed one-to-one with nearly two hundred and fifty children, some 
in English and some in Yorùbá. Of the seventy children bilingual in Yorùbá and 
English, I spoke with thirty or so of these children in English, and the other 
thirty plus in Yorùbá (Verran 2001). 

To sum up quickly the take-away message embedded in the answers these 
bilingual children gave me, they said that when they were actually using the 
Yorùbá number system in counting and measuring, they really needed to pay 
attention to the purpose of the quantification, that would tell them what unit 
of measure to use; it is people doing particular things who make-up the units 
of the material being counted or measured. The sort of unit adopted in using 
the Yorùbá metric is based on the social reason that has people needing to 
measure or count. To say that more formally, the children emphasised purpose 
in number use as important when using the Yorùbá system. In contrast when 
they used English numbers they said, you need to really look at the substance, 
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it is the “stuff” itself which determines the unit to use. As the children told it, 
it is physical aspects that are emphasised in using English language numbers. 

I come back to this very general difference the children discerned after we 
have had a look at arithmetic and linguistic mechanisms embedded in the 
metrics. Inquiring into the different mechanisms involved in articulating the 
metrics we will see that the difference the children identified is associated with 
another other significant difference. The pattern of relations embedded in and 
expressed by Yorùbá numbers foregrounds a whole-parts trajectory in use, so 
particular usage begins with some sort of vague whole and ends up with pre-
cise but distinct relational parts, which acting backwards together define the 
beginning whole precisely. Whereas the standard international decimal num-
bers foreground a one-to-many relation, which in use begins in a precise one 
and ends up with a many which projecting beyond and outside the situation of 
quantification, becomes a precisely defined whole ready to be reconstrued as a 
precise one in a further context. Thus, there is a sense of abstraction, a carrying 
off to another domain associated with decimal numbers and the modern metric.

2	 Contemporary Yorùbá Metrics in a Classroom Setting

The school is located on one of the narrow streets radiating off from the Oòni’s 
palace Ilé ifẹ̀ in Nigeria, the roadway usually clean and relatively clear of cars. 
The school grounds too, much smaller than most schools, always seemed neat, 
rake marks showing in the dust when we arrived in the morning. Mr. Ojeniyi 
is dressed as usual in a clean, crisply ironed white shirt. The older children 
in their final years of elementary education are quiet and responsive to their 
teacher sitting in orderly rows, their exercise books open before them. I always 
enjoy Mr. Ojeniyi’s lessons, he is one of those people turned on by the aesthetic 
of math. Numbers and their relations clearly provoke joy and pleasure for him, 
which he communicates easily to the children. His lesson concerns the transla-
tion between the base ten numbers of English language metrics, and the com-
plicated multi-base numbers of Yorùbá, which pivot around twenty, ten and 
five.

Mr. Ojeniyi begins his lesson in English with the statement, “You will not 
understand a number unless you understand the many ways it can be divided”. 
This is certainly not the usual way that a whole number is understood in pri-
mary school mathematics. After a few sentences Mr. Ojeniyi shifts to Yorùbá 
as he gets warmed up in his explanation. I close my eyes to try to pick-up the 
Yorùbá better and to follow his reasoning. I keep losing his line of argument 
in my increasing agitation over the unorthodox account of what a number is 
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that Mr. Ojeniyi is articulating; the Yorùbá words are becoming opaque. I try to 
calm myself and just listen. Looking around, it is obvious from the looks on the 
children’s faces both that they understand and that they are keenly interested 
in what Mr. Ojeniyi is saying. I am the only one in the classroom not paying full 
attention to the teacher. 

Relaxed and catching again the gist of Mr. Ojeniyi’s reasoning: he names a 
Yorùbá number, too complicated for me to hear. Then he explains it as a factor 
of twenty, plus or minus various factors of twenty, I remember these Yorùbá 
number names well enough to follow his account. Then helpfully, he translates 
it into a base ten English language number and plots out the arithmetic pro-
cess traced in making the Yorùbá number using English number names and 
the base ten system. Then he starts again with an English language number 
name and converts into a Yorùbá number, using division into sets of twenty as 
the first and defining process. A complicated explanation switching between 
Yorùbá and English language in a precise, comparative performance of two 
very different numbering systems.

The children had clearly all followed his explanation. They then copy down 
in their exercise books the series of arithmetic operations Mr. Ojeniyi has elab-
orated for each translation on the blackboard. After two more such demonstra-
tions are duly spoken and inscribed on the blackboard—one a Yorùbá number 
translated to English base ten number, the other an English number translated 
to Yorùbá—Mr. Ojeniyi names a number in English, “Nineteen thousand, six 
hundred and sixty nine” and writes “19,669” on the blackboard. How can this 
be named in Yorùbá? Mr. Ojeniyi asks for volunteers, and children loudly call 
out suggested alternatives. When called upon children jump out of their seats 
to rush to the blackboard. 

One child announces, “ọ̀kẹ́ kan ó dín erinwó ó lé okaàn dínláàádọ́rin”; another 
announces “ẹ̀ẹ̀dẹ́gbàáwàá ó lé ẹgbẹ̀a ó lé ọ́kàndínláàádọ́rin.” A third youngster 
offers “ọ̀kẹ́ kan ó dín ọ́tadínírinwó ó lé mẹ́sán.” All these answers are correct, 
they all name the number “nineteen thousand six hundred and sixty-nine” but 
each indicates that the child got to that number by a different arithmetical 
path. Mr. Ojeniyi asks the class which of these is to be preferred. Few have any 
doubt that the first version is best, but Mr. Ojeniyi insists maybe not. Writing 
on the black board he demonstrates a notion of elegance in Yorùbá numbers 
using decimal number symbols to show the sequence of arithmetical opera-
tions mapped out in each named version, a form of modelling. Arithmetically 
these are three distinct versions of the same number. 
–	 First: 19,669 translates as	 (((20,000×1)−400)+(−1−10+(20×4)))
–	 Second: 19,669 translates as	 ((20,000−1,000)+((200×3)+(20×3))+9)
–	 Third: 19,669 translates as	 ((20,000×1)−(−(20×3)+400)+9) 
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He explains that he prefers the second because the first and the third use the 
name of a whole (ọ̀kọ́ kan, but then proceed to pull that whole apart. In his 
opinion the second version better shows how a number as a whole is its pre-
cisely defined parts, but he insists there is no absolute right or wrong version. A 
discussion ensues about how we can decide which form of the number might 
be best and why and what that tells us about number. The game Mr. Ojeniyi 
has the children playing is all about division of whole numbers—parts and 
wholes. I now understand his opening statement. I am awe-struck by this bril-
liant lesson in arithmetical calculation and translation between the Yorùbá 
number and English language metrics. I see too that it was the pure delight 
that Mr. Ojeniyi’s feels for the aesthetics and patterns traced out by numbers, 
that is the inspiration for this class.

This ethnographic story which arose out of a slightly disconcerting surprise 
experienced by the author, offers a form of evidence. But in attesting that “this 
happened,” the story is not evidence for a scientific truth claim: it is not pro-
claiming something about Yorùbá children, nor schools, nor contemporary 
Yorùbá life in general. The work the story is doing is more of a literary nature. It 
is setting out the particular situation in and from which this chapter is written. 
In that sense it is a framing device. But as part of an chapter in social study of 
numbers, the story is also doing some epistemic or knowledge work. It offers a 
beginning set of data, it is “a sighting” so to say, of Yorùbá numbers in situ, num-
bers in action along with the numbers of the modern standard decimal system, 
in an arithmetic lesson. It gives us—as reader and author—a point of departure.

3	 Arithmetical Practices in Number Formation

In the Yorùbá number series there are fifteen basic numbers from which an 
infinite series is derived. I list these in Table 7.1 in a standard counting form.

The elaborated tone marking on the words I have listed above, point to the 
aural pleasure that can be derived from listening to Yorùbá number names 
being used, or for many speakers, even in their being read. The words make up 
a sort of music score. Spoken Yorùbá numbers are melodious like all Yorùbá 
words, and the tones-sounds offer clues in discerning the histories of the words. 
I explain the linguistic origins of these words naming the basic set of numbers 
in my next section, here I merely note that verbs—words denoting action—lie 
at the core of these names and in that they differ from the English set of basic 
numbers which are nouns and name things (for example “five” is a form of a 
very old noun meaning “hand”). And further, the sorts of action Yorùbá verbs 
denote is rather different than action as remarked by English verbs. Of rope 
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one might say in Yorùbá, ó gùn (that which is characterised by being individ-
uated longs; it longs; it is in a state of being long); of a container of palm-wine 
one might say ó tobi (that which is characterised by being individuated bigs; it 
bigs; it is in a state of being voluminous). A plot of land may be spoken of as ó 
fẹ̀ (that which is characterised by being individuated spreads; it spreads; it is 
in the state of having a large surface), and of a nugget of gold, one might say ó 
wúwo (that which is characterised by being individuated heavys; it heavys; it is 
in a state of being heavy). In Yorùbá language usage, verbs ‘read’ action differ-
ently than English, and by implication the sorts of things that are said to act in 
Yorùbá are different. But I am getting ahead of myself here.

Twenties matter in Yorùbá numbers. In counting, after twenty the core arith-
metic process in the working of the Yorùbá metric is progression in jumps from 
whole vigesimal (twenty) point to the next whole twenty while noting the mul-
tiplication factor. Then, when you get near to the number you are targeting, 
you utilise the secondary base of ten, and then in a third or tertiary stage, the 
further subsidiary base of five comes in. Instead of the addition of ones, addi-
tions of tens, and addition of hundreds and so on, the process that is familiar 
in the decimal metric, in the Yorùbá metric it is multiplication which generates 
multiples of ogún (twenty). To be more exact, the Yorùbá verb embedded in a 
number in action in measuring means: “multiple placings.” Working around 

Table 7.1  The basic set of Yorùbá number names (Abraham 1962)

Set 1  ókan èjì ẹt̀a ẹr̀in àrùún ẹf̀a èje ẹj̀ọ ẹs̀ọ̀ń ẹẁàá

one two three four five six seven eight  nine ten

Set 2 ogún ọgbọ̀n

twenty thirty

Set 3 igba irínwó ẹẹ̀d̀ẹǵbàáwàá  
or ọ̀kọ́ kan  
(as whole)

two  
hundred

four  
hundred

twenty  
thousand
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the vigesimal points, intermediate numbers are then generated using tens and 
fives with strategic subtractions and additions. 

Here is a general description of how to derive Yorùbá numbers. The vigesi-
mal points occur at twenty, forty, sixty and so on, we can understand the gen-
eration of numbers up to sixty in the following way: 

The first four numbers of each vigesimal are generated through a process 
which is fairly familiar to base ten users through the addition of ones, say: 
40 + 1 = 41, 
40 + 2 = 42, etc. 

After 44, we progressively take away one less at each step to generate 45 to 49. 
We “leap” to:
60 – 10 – 5 = 45, 
60 – 10 – 4 = 46 etc.

Then to generate 50 to 54:
60 – 10 = 50, 
60 – 10 + 1 = 51 etc.

From 55 we progressively take away one less at each step to 59:
60 – 5 = 55, 
60 – 4 = 56 etc. 

Yorùbá numbers emerge as a nested cluster. Arriving at a particular number form 
by working from the nearest vigesimal can be imagined as setting out and align-
ing of parts, and of course, “passage” can be made differently through the rela-
tions of the ten and the five, different setting-out and aligning of parts is possible.

Yorùbá numbers were first written down as words, as number names, in 
the late nineteenth century; they became a series of inscribed names in the 
process of being collected as “a cultural thing” by European anthropologists, 
missionaries, linguists, and teachers. In the nineteenth century, Yorùbá num-
bers became objects of knowledge in anthropology. The numbers which had 
existed solely as uttered names, part and parcel of, indeed often the sociocul-
tural pivot of, actual on-the-ground processes of counting and measuring by 
Yorùbá people, came to life in a different form—they became “modern” so to 
say. An integral part of that collection process was translation between two dif-
ferent metrics, and that process of writing down was part and parcel of under-
standing their working as a modern metric. 
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Devising numbers for counting and measuring in Yorùbá as part of social 
transactions, is arithmetically complicated, but it is also arithmetically effi-
cient since with three bases, and strategic use of addition and subtraction, 
routes utilising different factorial patterns are possible. Up until a short time 
ago, only a few number names were set as standardised, and in this the Yorùbá 
metric was quite unlike the decimal system. Even a few years ago most of the 
larger numbers in Yorùbá were derived by experts on the spot, depending on 
the social demands of the particular situation. In the past, in any particular 
context the particular way of saying a number was settled upon as an expres-
sion of the sociocultural pushes and pulls that characterise any particular sit-
uation. Although this pressure to find exactly the right form of number for the 
right social situation is no longer so strong, there are still always worse and 
better ways to derive a Yorùbá number. There is an art to calculating in Yorùbá, 
although as computer mediated translation begins to become common in con-
temporary Yorùbá life, number forms are becoming much more standardised. 
Algorithms invariably deliver the same form of a number in writing or talking, 
so norms for number names are fast being established.

I end this section detailing the arithmetic involved in generating Yorùbá 
numbers, with the issue of well-intentioned attempts to “decimalise” the 
Yorùbá numeration system. A scheme of reform was developed in 1962 by 
Robert Armstrong when he was Director of the Ibadan Institute of Education, 
in which “all subtractive numerals are abolished, and a zero is added at 
the beginning ... [so that] any of the operations of arithmetic can be easily 
expressed verbally in this [proposed] decimal system” (Armstrong 1962, 21). 
In 1986, in commenting on my critical response to Armstrong’s proposal (see 
Verran 2001, 250), anthropologist Karin Barber noted that: 

The education authorities have tried to “simplify” the Yorùbá numeral 
system by removing one stage in the process, i.e. the fives-up-and-down 
between the decades. Now they are copying the Indo-European system 
and adding from one to nine from the previous decade ... At the same 
time they’ve simplified the construction of the words ... As they’ve left 
the construction of decades intact I don’t know whether the new system 
will make it easier or just confuse things further. ... The bridge between 
the two conceptual systems they were beginning to teach before I left is 
only a bridge ... at a very superficial level. 

In considering to what extent reform of Yorùbá numeration is needed, and 
likely to foster both the survival of Yorùbá forms, and help contemporary 
Yorùbá children as they work in the modern world, we should remember that 
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like any cultural product, number systems evolve. However, we also need to 
note that when it comes to numbers, differences between Yorùbá and English 
are large and pervasive. There is a need to ensure the continued coherence of 
the Yorùbá metric since it remains in wide usage, and when it comes to learn-
ing/teaching, there is a need to guard against the possibility of inadvertently 
introducing cognitive dissonance in inventing a “reformed” numeration sys-
tem. These imply that “improvements” such as those proposed by Armstrong 
should be treated with great care.

In finishing this section, I stand back to get an overview of the patterns of 
relations traced out by the arithmetic characteristics of the two metrics. As 
part of that I speculate on the two metrics’ sociomaterial origins, suggesting 
that the human body has been inspirational in the emergence of both. I see the 
normal digital complement of humans (fingers and toes arranged on hands 
and feet) is expressed in both, albeit construed quite differently. In Yorùbá it is 
the whole human being who figures with their twenty digits: four sets of five; 
two sets as hands, and two sets as feet. This four by five set, also seems to be a 
significant pattern in Yorùbá religious life (Segla 2017), and indeed four by five 
was also an important pattern in the cowrie shell currency in Yorùbá trading 
up until the end of the nineteenth century (Johnson [1921] 2010). I detect a 
circular moment in the Yorùbá metric, a circling inwards in engagement with 
the modalities of a complex sociomaterial present.

In English many have speculated that it is fingers that matter, that it was in 
acts of representing the world through fingers, say noting the passing of a single 
sheep through a gate by gesturing with a single finger raised or lowered, that 
numbers arose—ten suggesting that it is hands and eyes working together rep-
resenting a cognised world. Numbers in the medium of fingers raised and low-
ered, or scratched markings on wood, as distinct from the messy complex world 
of sheep and their shepherds (Ifrah 1985). In this decimal patterning, singular-
ity of fingers affords a gesture and the position in the series of gestures, little 
events, is what matters. This singularity and positionality contrasts with what is 
afforded by the four sets of five which comprise the whole human digital com-
plement, the sense seemingly summoned up by the Yorùbá number pattern. 

That sense of decimal numbers effecting a shift to an alternative medium 
of communication fits with the usual claim that the modern decimal one-to-
many metric effects abstraction—a carrying off to another domain in transla-
tion to an alternative sociomaterial medium of communication. In such a shift 
what the number preserves is a relation, position in a metric scale of value. 
Such shifting in sociomateriality to an alternative communicative domain 
would in all likelihood be associated with different political and social stakes 
and different stakeholders. In contrast to that sense of abstraction, the Yorùbá 
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whole-to-parts metric seems to embed a circling inwards, a staying with the 
here and now of the metric’s use-in-place to order the here and now of a 
domain of transaction. While there is no sense of translation there is a strong 
sense of matter being (re)purposed with number and as number.

4	 Linguistic Practices 

In linguistic and philosophical studies of number there is controversy over 
the relation between language and number (Hurford 1987). Is number emer-
gent within word usage, expressing the differing grammars arising in linguistic 
mechanisms? Or is it the other way around? Does number arising directly as 
cognitive mechanism drive the emergence of grammar? It is an ancient and 
much debated question and beyond the scope of this chapter to consider. It 
seems likely that both claims are right to some degree.

In skirting around this vexed issue let me instead announce that in my fram-
ing numbers are treated as words, and as such as expressions of the patterns of 
relations traced out in the grammars of particular languages. Thus, the Yorùbá 
metric, just like the Yorùbá language in its various dialects is an outcome of the 
forms of life that have emerged in particular places and times. Both metric and 
grammar express patterns of relationality, as indeed does the decimal metric 
and the grammar of English and its cognate languages. This does not mean 
that the metrics are incommensurable. Translation is feasible and indeed rou-
tine as we have already seen. As I noted in beginning the previous section, key 
in making good translations is recognising differences in the meaning making 
work of verbs in Yorùbá and English. In English one might say of a section of 
rope: “It is long”, meaning something like “That pile you see coiled (here and 
now) is a long rope.” One could add, “Actually it is ten metres long”. In Yorùbá 
in the same situation pointing at the coils one might say “Ó gùn” (literally “It 
longs”) and in providing detail, “Okùn gùn mẹ́wàá mita (literally: “Ropematter 
longs in mode divided, and in metre (mita) mode collected, ten; Or, in a better 
translation “The rope is ten metres long”). 

In following numbers in a sociomaterial inquiry, what is interesting is the 
ways this difference in the meaning making forms of verbs shows up in pat-
terns of relations embedded and variously expressed in particular situations, 
mediated by numbers. Discerning and learning to “read” the ways the metrics 
sometimes mesh and sometimes interrupt each other, helps analysts develop 
a “feel” for the dynamic of a form of life. This for me is the sort of useful work 
that social study, sometimes called philosophical anthropology of numbers, 
can offer.
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In English language usage the number “ten” in the sentence “I cooked ten 
potatoes” tells the listener about extent; literally the size of what will be avail-
able for supper. To say it more formally the statement refers to the extent of the 
quality of numerosity held by that group of potatoes sitting in water boiling in 
a pot in the hob. Numerosity may be a word you have never come across before, 
but this concept lies at the core of all modern decimal counting. It refers to the 
attribute that things have in being a thing, we might call it thingness; it is one 
of the qualities or properties held by a potato and by a collection of potatoes, 
which of course also have mass, or weight. I could have said “I cooked a kilo-
gram of potatoes”, and that would indicate a different quality held by potatoes. 
“Ten potatoes” names the extent to which numerosity is held; there are ten sin-
gle brownish lumps; the potatoes in the pot on the stovetop hold the property 
of numerosity to the extent of ten. Each single potato exhibits that property to 
the extent of one. Similarly, in “She is one point five metres tall,” the number 
“one point five” tells us about the extent of the quality or property of length in 
the body of a particular woman. 

In English, numbers qualify in a second order way, they qualify a qualifier 
which names a property of an object. Of course, there are also numbers that tell 
about position in an order, the ordinal numbers, and other ways of using num-
bers, but here I am not aiming to give an exhaustive account of numbers and 
their usages, but rather to focus-up some obvious contrasts and connections 
between English and Yorùbá language metric usage that might be felt. I want 
to develop some insight into sociomaterial experience of numbers and their 
usage, and in this section I do that by probing the different ways numbers are 
used with words in talk and writing, in English and Yorùbá. This will involve me 
in using some grammatical concepts that readers might not be familiar with. 

Readers are probably comfortable with the idea that sentences have sub-
jects named by nouns, verbs naming actions, and objects that are somehow sit-
uated in the action. In both English and Yorùbá such object nouns are named 
by nouns that follow the verb, which we see above in “I cooked ten potatoes.” 
A translation into Yorùbá would be “Mo ṣe poteto mẹ́wàá” (literally: “I made 
potatoes collected to the extent of ten”). We can parse these sentences: “I/Mo 
(subject, a pronoun) cooked/ṣe (verb) ten potatoes/poteto mẹ́wàá” (object, 
noun). I use this idea that sentences have distinct parts in what follows, but I 
will use more precise terms than subject, verb, and object, since while Yorùbá 
sentences usually have these similar parts, there are also profound grammati-
cal differences between the languages that matter when it comes to discussing 
how numbers sit in language use and how that is sociomaterially significant. I 
will refer to sentences as having designants (roughly equivalent to subjects of 
sentences), and predicates (which include verbs and their objects).
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In designating, in having subjects in our sentences, we talk of what com-
prises what we might call the real world; potatoes we are preparing to eat are 
one such. But in referring to potatoes in English we would assume they are first 
and foremost things, lumps of matter that have the qualities that characterise 
potatoes. “The potatoes are in the pot” we might say. Here the “the”, in gram-
matical terms an article, provides a clue that English speakers designate spatio-
temporal entities routinely in language—the subject of a sentence is imagined 
as a distinct and separate “thing.” Those spatiotemporal entities routinely des-
ignated in English, indicated in this sentence by the “the,” need to be qualified 
in measuring or quantifying. In using a number word in English a quality is 
first identified, and the extent to which that quality is held is remarked by the 
number word. With respect to the potatoes being prepared for supper, I previ-
ously indicated this as either ten, which points to the thingness (numerosity) 
of the spatiotemporal entities in the pot, or a one which indexes the mass as 
(kilogram) of the gathered together spatiotemporal entity in the pot. 

An appropriate translation into Yorùbá of the English sentence “The pota-
toes are in the pot” would be “Àwọn poteto wà ninú ìkòkò”, but that sentence 
does not remark exactly what the English sentence does. A literal back-
translation would be “That (very) potato matter (about to be cooked) exists 
inside the pot”. There are no articles in Yorùbá grammar (no equivalent of 
“the” or “a” in English), so although “àwọn” seems to be “the,” it is actually an 
emphatic pronoun that introduce; it implies “that” (a pointing-at, indicating 
that which is about to be cooked). It emphasises the noun “poteto” (a loan word 
from English) that is at issue here. This pronoun effecting emphasis is neces-
sary because what is routinely designated in Yorùbá sentences (the subject), 
what the verb says will be acted upon, is a sortal entity—”matter of potato-sort.” 
Matter of a particular sort is routinely conjured up in Yorùbá sentences, if one 
wants to say something about a particular sort of matter here and now in pred-
icating something of it, then it is the manner in which that sort of matter man-
ifests that will be remarked on. This is a very significant issue when it comes 
to the differences between Yorùbá and English number words in terms of how 
they are made. It explains why Yorùbá number words are elisions of introduc-
ers and verbs, why the names of the basic or “counting” set of Yorùbá numerals 
have the form of nominalised verb phrases. 

Saying that the numerals are verb phrases that have been elided to form sin-
gle words, identifies that the numerals function as mode or modal nouns in a 
grammatical sense. “Mode” here is used to point to the manner in which some-
thing manifests or is presented—how it is bundled. One could say in English 
“The product they were selling was presented in a unified mode, despite its sev-
eral internal parts being obvious.” The product being promoted in that situation 
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could be taken in “a mode of one,” or it could be (perhaps) “a mode of three 
distinct products.” The crucial mode when it comes to numbers is dividedness: 
a number word in Yorùbá conjures up the extent of the dividedness of what is 
manifest. This is so because what is designated in a Yorùbá sentence (its subject), 
is a particular sort of matter which hypothetically exists vaguely as a whole dis-
tributed across spacetime. What a number word achieves in Yorùbá in naming a 
degree of dividedness manifest in a sortal entity is to indicate something about 
the form in which a particular sort of “stuff” actually happens to be manifesting 
in this situation, Yorùbá number words describe spatiotemporal form. 

The grammar of Yorùbá language and the grammar of English have their 
speakers designating differently. And to say something about the subject of a 
Yorùbá sentence by using a number word, a speaker points to its form of spa-
tiotemporal manifestation—the degree of its dividedness. But when a speaker 
of English, who has just designated a spatiotemporal entity as the subject of 
their sentence, wants to add some further information in the predicate, they 
point to the sort of stuff it is and note the extent of that sortality.

Let me now look a little more closely at how we see the modalising work 
that Yorùbá number words do in language use by teasing out some particular 
terms that are shortened and elided to form number words in use. This analytic 
technique uses the rules of elision to unpack, these are linguistic norms that 
are well established, and widely known to Yorùbá language users. In further 
elaborating the linguistic uniqueness of Yorùbá number I am looking inside 
the quantifying number words, to discern the linguistic resources used in their 
formulation. This exercise is made possible by a remarkable dictionary first 
published in 1946 by linguist Roy Clive Abraham (1890–1963) with a second 
edition in 1962 (Abraham 1962). In Yorùbá life there are four distinct sets of 
numbers each set denoting a different situation in which numbers are used. 
And each of these sets includes particular elided terms. Before I consider 
these different sets, each of which points to purposes, I return to look into the 
core number set I discussed briefly in the previous section. The core set is the 
arithmetical set, this is the form used in teaching. The number words are verb 
phrases and identifying the verbs involved helps us to recognise that Yorùbá 
number words name with precision particular sorts of relations achieved in 
certain actions. Through applying the rules for elision and vowel harmony in 
Yorùbá, it is possible to tease the elements of the number words apart, etymo-
logically significant insights can be gained. 

Apart from the primary set of names elaborated in Table 7.1 where ori-
gins cannot be discerned, the numbers of this core arithmetic set are formed 
from elisions involving three different verbs. When twenties are involved the 
verb which becomes part of the elided verb phrase, is ó nọ̀n (it places out). So 
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ọgọ́ọ̀ta, sixty (20x3, twenty placed out to three) arises this way: ó nọ̀n becomes 
-ọ̀-, which joining with ogún (twenty) elides to ogún ọ̀ ẹ̀ta, then by further eli-
sion becomes ogún ọ̀ta and in a final step ọgọ́ọ̀ta. The verb pointing to the 
‘placing out’ recognised at the core of the word in the form of the -ọ̀-. Ó dín (it 
reduces) is the verb which signals subtraction. Fifty for example is signalled as 
ten removed from sixty (−10+(20 x 3)), seventy as (−10 + (20 x 4)−10), ninety 
as (−10 + (20 x 5)). Each of these number words is prefixed by àádín elision 
of ẹ̀wàá ó dín (ten it reduces), thus with further elision fifty is àádọ́ọ̀ta (àádín 
ọgdọ́ọ̀ta by way of àádọ́gọ́ọ̀ta). Ó lé (it adds to) is a third verb phrase involved. 
So, eleven is ókọ̀nlàá (1 + 10) elision of one (ókọ̀n-) adds to (-lé-) ten (-ẹ̀wàá).

Passing on to consider further forms of Yorùbá number names, let me briefly 
point to two further verb forms deeply involved with number usage in Yorùbá, 
when the core arithmetic set is used to count something that is indicated. If it 
is currency, that is indicated by adding an elided form of the noun for money, 
owó into the number word. When counting other things, a form of mú an obso-
lete verb related in meaning to the present day mún (to take or pick up several 
things in a group or as one) is used. The core number word form (already a 
mode noun—an elided phrase with verb and introducer) is further modified 
when used in quantification statements in Yorùbá talk. In the collection of 
things set, the core number name is prefixed with “m” and a high tone. Thus, 
the derived ajá méjì (two dogs): the number word here implies literally “dog-
matter in the mode of being grouped in the mode of being two”; or I might say 
say “Ó fún mi ni ìwé mẹ́rin” which is conventionally translated as “He gave me 
four books”. A more literal translation is “He gave me bookmatter in the mode 
of a group in the mode of four”. 

As a further set there is an ordinal set of number words focussing up posi-
tioning and ranking, which tell of the number of times the event of a particular 
manifestation has occurred. There is a noun involved here ìgbà (a time) as in 
níìgbà yìí (at the present time), when attached to a number word this become 
elided to ẹẹ̀ ̀and the quasi verb kọ́ is included. Coming together this generates 
a highly elaborated form which is a modality of a modality of a modality. A 
literal translation of “Ó gbà ìwé ìkẹta ni (He took the third book)” illustrates 
the triple modal nature of this form of numeral: “He took bookmatter in the 
mode of collected together individual items, in the mode of three, as the third 
positioned” mode noun formed by nominalising a verb phrase that already 
contains a mode noun.

This section of the chapter has offered analysis of how the different numbers 
we met in the previous section, work as words in Yorùbá and English. Likewise, 
considering relations between numbers and words is the final section of my 
book Science and an African Logic (2001). Indeed this paper can be considered 
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a short version of that book. Beginning with an analytic ethnographic story 
about numbers in use in an arithmetic lesson in Yorùbáland, which I noted 
subsequently had me talking to a large number of children, asking them to tell 
me how they did that, I followed up with a different sort of analysis, plotting 
out the arithmetical processes that differentially make Yorùbá numbers and 
English numbers. Then this section has been a third analysis laying out how 
numbers work differentially in meaning making using Yorùbá and compared 
to English. In this section I showed how the alternatively focussed meaning 
making work of Yorùbá and English verbs matters when it comes to numbers. 

Associated with the different meanings that verbs, as words in some sense 
re-performing action, carry, Yorùbá has its speakers designating different types 
of entities in talk and writing than English. Yorùbá routinely designates matter of 
a particular sort, the subjects of Yorùbá sentences are characterised by have par-
ticular sorts of qualities, what is presented in Yorùbá language is a world where 
things have particular characteristics. In contrast English routinely designates 
the spatiotemporal situation of matter, the world’s material form is focused up as 
what exactly it is that is being talked about, that is, being designated. In this sec-
tion I have shown, that perhaps unexpectedly, this difference in verb meaning 
making matters when it comes to how numbers sit in and work in language use.

5	� Making Something of the Metrics’ Arithmetic and Linguistic 
Differences

In beginning to answer the “So what?” question that a puzzled reader who has 
by now waded through a great deal of perhaps tedious detail might justifiably 
ask, I go back to Mr. Ojeniyi in his classroom faced with a group of attentive 
children. He is an experienced teacher and is aware that the children sitting 
attentively before him likely have a lot of practical experience with numbering. 
In beginning to show how interpretation might make use of the detailed arith-
metic and linguistic description of the internal workings of the dual metrics of 
contemporary Yorùbá life I have just given, I return to my ethnographic story. I 
identified the story as a framing and as offering a beginning in interpretation of 
the experienced actuality of contemporary Yorùbá life involving numbers, an 
exegesis, or perhaps more precisely, an eisegesis, a reading into the experience 
of the lesson had by the ethnographer as revealed in the story. 

I begin with the figure of Mr. Ojeniyi and in particular his expressed prefer-
ence for one of the Yorùbá versions of the decimal number nineteen thousand, 
six hundred and sixty-nine. He announced that he preferred “ẹẹ̀d̀ẹǵbàáwàá ó lé 
ẹgbẹà ó lé ọ́kàndínláàádọ́rin”, rejecting those numbers whose names begin with 
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ọ̀kẹ́ kan, twenty thousand for numbers that have a lesser value than twenty 
thousand. His reasoning was that as a precise whole number in Yorùbá, ọ̀kẹ́ 
kan is a whole value in Yorùbá and that wholeness is significant in the workings 
of the metric. Still he accepted this preference as based on a feeling that the 
whole of twenty thousand should be respected as such, as a recognised whole. 

Putting myself in the shoes of Mr. Ojeniyi, as I wrote and honed the ethno-
graphic story I came to see him as meaning something like this. If you use the 
rationality of the decimal metric all three translations the children offered are 
correct. If you use the rationality of the Yorùbá metric the alternatives which 
start with ọ̀kẹ́ kan are not acceptable. He was clearly recognising both rational-
ities as equivalent, while urging the children to apply the conventional stan-
dards of each of the metrics appropriately: know the alternative standards and 
respect them by developing habits of working Yorùbá numbers that respect 
them. I take away two insights from listening carefully to Mr. Ojeniyi, from pay-
ing close attention as a learner in his lesson. 

First, Mr. Ojeniyi insists that there are rationally alternative ways of knowing 
numbers, and goes to some pains to have the children in his class learn these 
rationalities well. Second, he insists that one can feel, can experience numbers, 
and he urges the pupils to develop such feelings and take notice of them when 
they are using numbers. While I never did develop a technical capacity for flu-
ently using the rationality of Yorùbá numbers, as a learner I did take to heart 
both the existence of the dual rationalities as expressed in metrics, and with 
that awareness gradually honed my capacity to feel for different sociomaterial 
expressions of numbers. 

Mr. Ojeniyi is certainly amongst good company in asserting these as reali-
ties of conceptual life. The eminent American cognitive scientist Susan Carey 
(2009) is equally explicit on these two issues. She differentiates the rational-
ity of the metric that is the set of numbers up to somewhere between five 
and ten as expressing a rationality embedded in biology and evolution. The 
distinction here can be seen in a comparison between five and say fifty-five, 
which she points to as having a cultural origin. While both five and fifty-five 
are said, in English, to be cardinal numbers indexing value in the physical stuff 
of the world, indexical numbers—the rational basis of their being—so differs. 
Carey argues that such differentially felt contrasts arise in concepts’ alternative 
origins. 

There is another distinction between numbers that can be felt: that between 
cardinality where numbers work as indexes in meaning making; and ordinality 
where numbers work as icons in meaning making. Indexical practices begin in 
valuing with social orderings effected through relations between values. The 
alternative sequence holds in numbers being iconic, they begin in ordering 
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and end by valuing. The difference felt concerns what we might call the stick-
iness of the felt connection between the social and the materiality. Indexical 
numbers and iconic numbers express alternative modes of the sociomaterial-
ity, felt as alternative rationalities. With indexical numbers socialities might 
easily be separated off from materialities, but not so in iconic numbers where 
sociality and materiality become strongly entangled in the practices of their 
constitution.

Having taken Mr. Ojeniyi’s lesson seriously, learning from it and from oth-
ers delivered by his colleagues, as I elaborate in Science and an African Logic, 
I sought clarification from children themselves. I arranged to talk rather 
intensely to a large number of both English and Yorùbá speaking children, 
around half of who were profoundly bilingual. I discovered that the bilingual 
children already knew what I had just discovered. I felt myself extremely fortu-
nate that many of these children, sensing my deficit in such matters, went out 
of their way to explain to me how they did it. Here is an account of what some 
of them said.

Imagine Afolabi watching as a small tin, which had formerly contained con-
densed milk, is filled with peanuts and emptied into a wide shallow plastic 
bowl, and then filled a second time and emptied into a thin tall glass mug. I 
ask him if the peanuts in the bowl and the cup are the same amount. Speaking 
English, he says, “The peanuts in the bowl and the mug, they look different. 
But that are the same: one tin here and one tin there.” Afolabi attributes the 
quality of thingness (a tin of nuts) to the different presentations of peanuts in 
the wide flat bowl and the thin tall mug. His judgement is correct, whereas the 
younger child I had just spoken to was convinced that the tall mug had more 
nuts. Toyin, who is eleven knows too that you can solve the puzzle if you think 
of any “collection of stuff” as a thing. Nevertheless, she tells me in English you 
can think about it differently too: “When I look at it one way they look the 
same, then when I look at it another way they don’t look the same. That’s when 
I think ‘It’s just a tin of nuts’, but when I think about the bowl I can see that if 
I push way [indicating with her hands the diameter of the bowl], it will make 
them higher; it’s the same as in the cup.” Toyin is attributing two different qual-
ities to the two collections of peanuts: thingness (“a tin of nuts”) and volume, 
noting that the amounts in the bowl and mug are equal. She knows too that 
to think about volume you need to visualise its dimensions. Toyin could even 
comment on the usefulness of the different qualities. I was asking Toyin if she 
would think that the peanuts in the mug were equal in amount to the peanuts 
in the bowl if she had not watched when I emptied the tin. She replied that “If 
you’re thinking about the space that the peanuts fill up, you can try to imagine 
if they will look the same when the peanuts in the bowl are squashed up the 



162� Verran

same way as they are in the cup.” In other words, Toyin is focusing on what we 
might call the the spacefillingness of the peanuts. She explains that if you look 
knowingly at the material presented to you, then you can estimate amounts. 

‘Bola is a village child, while she learns English at school, she is function-
ally monolingual in Yorùbá. Here is what ‘Bola (eleven years old) speaking in 
Yorùbá had to say. She watches as full tins of peanuts are emptied into the 
plastic bowl and the mug. I ask in Yorùbá if there are the same amounts of 
peanuts in the bowl and the cup: “Ǹ jẹ́ iye hóró ẹ̀pà kan náà ló wà nínú kọ́ọ̀bù 
yìí àti abọ́ yìí?” (“Is there the same amount of peanuts in this cup and bowl?”) 
‘Bola laughs and replies, “Ọ̀kan wà níbí ọ̀kan wà lóhùn-ún” (“There is one here 
and one there”). I ask ‘Bola if she is quite sure that there is the same amount 
of peanuts in the two containers, she almost scoffs, “Ẹyọ kan ni ẹyọ kan, àfi tí 
a bá pin in si méjì bẹẹ́̀ ni mo ni wò ọ́okó pin in.” (“One is one unless you divide it 
into two, and I watched and you didn’t divide it”). Then I ask her whether she 
would know they were the same if she had turned her back while I poured the 
peanuts out: “Tó bá se pé o wo eèhìn ni gbà ti mo ni da ẹ̀pà náà ni, ò bá mò pé iye 
kan náà ló wà ninú kọ́ọ̀bù áti koto náà?” She replies, “Rárá ó seése ki o ti pin in ki 
o si ti mú díè lo tà fún elòmiràn”, (“No you might have divided it and taken some 
away to sell to another person”.) When I ask ‘Bola if the peanuts in the bowl 
and the cup look the same amount, she replies “Wọn kò dọ́gba” (“They are not 
equal”). When I repeat the question putting emphasis on iye (amount), “Ń jẹ́ ó 
dà bi eni pé iye kan náà ni wọ́n,” ‘Bola asserts that you cannot know whether it 
is the same amount by just looking, “Ó nira láti mò bóyá iye kan náà ni wọ́n nipa 
wíwò” (“It is difficult to know if they are the same size by looking”).

Folake is bilingual and speaks and quantifies fluently in both Yorùbá and 
English. Here is Folake, aged nine, explaining in Yorùbá why the coke in a 
bottle is the same as that contained in a wide-mouthed plastic mug filled with 
the contents of a second bottle of coke. “Ara kan náà ní wọ́n tórí pé inú ìgò 
kékéré náà ni won fi si, o si jẹ́ kí o jọ́ èyìí sùgbọ́n àpapọ̀ èyìí àti èyìí jẹ́ ọ̀kan náà.” 
(“They are the same because they put this there in this little bottle and that 
made them look like this. But the aggregate of this one [indicating the differ-
ence in width of the two containers] and this one [indicating the difference in 
the two heights of the liquid] is the same one.”) Although she does not name 
the quality involved in English language measurement of liquids (volume), 
in connecting up the unitary one involved Yorùbá measurement with a sense 
of the volume of the liquid, Folake is prepared to comment on the nature of 
her unitary feature, indicating that it is a unit of spacefillingness, but she still 
talks of it as a one. Folake is one of the bilingual children who is confidently 
connecting the cognitive processes of measuring in Yorùbá with measuring 
in English.
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6	 Concluding

In working my way to ending my chapter, and in keeping with the autoethno-
graphic thread by which I have woven this chapter together, I shift the scene in 
which I imagine numbers as coming to life; no longer a Nigerian classroom but 
rather an Australian river whose health as a river is compromised, and a cause 
of worry amongst some citizen scientists in Melbourne. Having returned to my 
home country, in following what I saw as a significant shift in Australian envi-
ronmental governance, I began to take a close interest in the numbers involved 
in that work. 

The two insights into the lives of numbers that I had developed as a conse-
quence of paying close attention in Mr. Ojeniyi’s lesson, proved crucial in this 
new study. I felt grateful too to the kindly bilingual children who had helped 
me hone new understandings of numbers’ lives. Thanks to those experiences, 
I had developed a capacity to experience different rationalities expressed in 
numbers, and these skills developed in making sense of living through dual 
metrics in Nigeria proved invaluable. They enabled me to inquire into the dif-
ferences in number use when environmental water is cared for with science—
indexical numbers, or traded in a newly instituted water market (Verran 2010). 
Having developed a capacity to feel the alternative rationalities of indexical 
metrics and iconic metrics in Nigeria was crucial this new analytic work.

Now in concluding this chapter, I use that insight developed in study-
ing numbers as they are used in managing Australia’s environmental water 
through water trading. I use this to throw new light on the insights I developed 
under the tutelage of Mr. Ojeniyi and the Yorùbá children. I go one step fur-
ther in interpretation than in previous commentaries on the dual metrics of 
Yorùbá life. I propose Yorùbá numbers can be understood as primarily iconic 
numbers. Of course however, by adding an extra step in the measuring process, 
they can be rendered in ways that have them working as indexical numbers. 
This contrasts with decimal numbers as taught in primary school classrooms. 
There iconicity is treated as a minor rationality, more or less irrelevant to the 
sociomaterial work of numbers. But as we have seen decimal numbers working 
as icons is crucial in financialisation.

I am suggesting that Yorùbá numbers as icons, intrinsically carry the feel 
of numbers agential in trading in a way that those decimal numbers taught 
in primary school classrooms as indexes do not. In having ready access to the 
differing rationalities of both the metrics that are significant in contemporary 
life, and in being trained in classrooms in using both metrics, I propose Yorùbá 
children become equipped equally as entrepreneurs, where iconic numbers 
matter, and as experimental scientists where indexical numbers are crucial.
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