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Abstract

Work in policy and research circles tends to depict urban infrastructural heterogeneity as
synonymous with failure or brokenness. Inherent in this tendency is the often-subtle expectation
that infrastructures should evolve as do their counterparts elsewhere, or in a linear trajectory from
less complete to more complete arrangements. This article opposes such completist lures and
inclinations. | recuperate the notion of incompleteness as a constitutive feature and explanatory
category for urban infrastructures that, while diverging from so-called norms and ideals, cannot
be described as failed or broken. | argue that, rather than devising universalizing solutions to
processes of infrastructural heterogeneity, it is perhaps better to see infrastructures as emergent,
shifting and thus incomplete. | make this case looking at three successive infrastructures in
Nairobi: the Simu ya Jamii kiosk, the M-Pesa stall and the M-Pesa platform. | examine these
infrastructures not simply as raw materials or empirical conduits, but as the very starting point in
theorizing urban infrastructures from the South. Ultimately, this study not only opens up a vital
frame for situated analysis and understanding of urban infrastructures in transition, it also adds to
and extends STS analytical frames into non-Northern contexts.
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African technologies, heterogeneity, incompleteness, mobile age, urban infrastructure

Introduction

Since launching its operations in October 2000, Safaricom, Kenya’s leading mobile service
operator, has capitalized on unique modes of service provision in the East African region.
For example, it has pioneered a facility popularly known in Kenya’s daily parlance as
‘Simu ya Jamii’ (Swahili for communal phone), namely a cordless and community-based
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pay phone typically housed in a container-like structure configured in roughly the shape
and size of a phone booth, and attended by an agent. It has also established the world’s
foremost mobile money service, known as ‘M-Pesa’ (M stands for Mobile and Pesa is
Swahili for Money), which facilitates money transfers and payments, and also serves as a
virtual depository of cash and intermediate infrastructure for microfinance disbursement
and remittance deliveries. M-Pesa — like Simu ya Jamii at its height — functions through
strong agent networks facilitated by mundane and ephemeral structures known as ‘kiosks’
or ‘stalls’. These infrastructure developments have come to constitute the matrix of the
mobile age in Kenya. They are noticeably temporary, ad hoc and makeshift, and often
diverge from standard expectations of how mobile technologies ought to evolve, function
or look like. Hence, they are what could be understood as ‘heterogeneous’ infrastructure.
But they are also more than just that: They are malleable, create possibilities in their
ephemerality and exhibit a tendency to be and remain incomplete. As such, they trigger
new ways of thinking about urban infrastructures in transition.

The aim of this article, therefore, is to think anew, through the lens of incompleteness,
processes of infrastructural heterogeneity and diversity. I use the notion of incomplete-
ness in a pluralistic sense; where it is grounded in a restrained form of relativism, beyond
totalistic accounts. Moreover, I employ the notion under a non-binary approach where
‘incompleteness’ is not simply the opposite of completeness. Completeness and incom-
pleteness as normative ways of being are intricately co-constituted and exist simultane-
ously. Thus, my use of the notion without any brackets, slash, or cut or void at the center
is deliberate. I make the case for incompleteness as a notion that opens up a frame for
analysis of a kind of urban infrastructures that, while diverging from so-called norms and
ideals, cannot be described as failed or broken, but as something else entirely. I investi-
gate ‘incompleteness’ as an explanatory category for infrastructures that do not yield to
general standards, and also as a corrective to dominant intellectual loops and circuits that
regard everything that does not appear to conform as failed.

Recognizing incompleteness displays the fact that infrastructure is always in the mak-
ing, and therefore incomplete. Likewise, it forecloses frames that see heterogeneous infra-
structures in the South as defective or symbolic of a pathology of the under-developed
world. Such frames not only fall short over what exactly constitutes failure or deficiency,
but also barely provide an understanding of infrastructural heterogeneity and diversity.
Hence, I recognize successive periods in the development and growth of mobile teleph-
ony in Nairobi, employing transiency (the state of lasting only a short time), continuity
(the incessant maintenance of continuous operations over time) and contingency (the
capability of systems to create possibilities amid uncertainty) as ‘elements of incomplete-
ness’ to make salient the nature of infrastructure as inherently incomplete.

The article is based on an empirical study of the spread of mobile infrastructures in
Nairobi, the capital of Kenya. Rather than doing a comprehensive or exhaustive exami-
nation of a single case (i.e. Safaricom) or sector (i.e. telecommunications), I examine
small and marginal infrastructures of the mobile age that remain relatively peripheral in
theorizing infrastructures within critical STS and urban studies.! These infrastructures
illuminate the inherent nature of incompleteness. I take these infrastructures as technical
objects,” as material things and ‘as life systems with their own motility’ (Amin and
Thrift, 2017: 122). I examine them not simply as raw materials or empirical conduits but
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as entry points to theorizing urban infrastructures from the South. This is imperative
since the hegemonic theorization on urban infrastructure and technological innovation
has long been the preserve of North America and Western Europe. With a few exceptions
(e.g. Mavhunga, 2014, 2017), intellectual theorizations are offered by scholars from — or
oriented within the well-worn paths of — the Global North. More often than not, intel-
lectual loops and circuits in the form of indigenous knowledges and theories from the
South are either disparaged, denigrated, deflated or marginalized as alternative curiosi-
ties or merely belief systems not worthy of mainstream analysis (see e.g. Mavhunga,
2014). As such, circuits of knowledge out of the South are often made to lie out of the
mainstream — that is, ‘anthropologized or used as footnote fodder in the western acad-
emy’ (Seth et al., 1998: 10). Emergent scholars are sometimes left with no choice but to
reiterate North-oriented constructs, while using African spaces and places as laboratories
or test grounds for such constructs sometimes without due regard for local realities and
patterns of thought, practice and ingenuity.

I enrich infrastructure studies with work that draws from located and situated con-
ceptualizations in and of the South. I ask: How might studying and theorizing through
African technological infrastructures like Simu ya Jamii and M-Pesa illuminate and
reframe the way we think about infrastructures in transition? What do these infra-
structures add to extant analytical constructs in STS studies?* In grappling with these
questions, I bring critical STS, urban studies, and Africanist philosophy into
dialogue.

Methodologically, I ground my analysis in empirical qualitative methods drawing
from primary observations and interviews based on ongoing research in Nairobi since
January 2015. In my field visits, I focused on a situated exploration, particularly the
urban areas of Kibera, Mathare and Soweto Kayole. These spaces were specifically cho-
sen for three reasons. First, they accommodated different variants of the infrastructures
of interest to this study. Second, at the fringes of Nairobi, they have been a key demo-
graphic in the mobile telecommunications market space in part as significant spaces of
technological appropriation and experimentation. And third, as some of the most ordi-
nary urban areas, these spaces have come to define Nairobi’s expanse as one synony-
mous with diverse and heterogeneous infrastructure. During my time in these spaces, |
kept a journal for interesting observations and fieldnotes, and took photographs of inter-
esting infrastructural and technological developments. I interviewed 35 insiders in the
city, all with different forms of expertise and knowledge about the workings, histories
and patterns of the infrastructures in question. These included urban residents, commu-
nity leaders and representatives, bloggers and journalists, technology developers and
experts, digital strategists, and mobile service providers. The interviews were mostly
conversational in style and semi-structured. The opinions and insights deriving from
these conversations were imperative not only for substantiating specific scenarios in the
growth and development of mobile telephony in Nairobi, but also for discerning how
inside observers and actors perceive and interpret the very nature of emergent infrastruc-
tures of the mobile age. These opinions and insights were important for demonstrating
how and in what forms incompleteness (of infrastructure) is or becomes salient for insid-
ers in a Southern city.
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Disarticulating ‘incompleteness’ for the study of
infrastructure

Countering completist pursuits in STS and urban studies

While infrastructure has long been an ideal subject of technical studies, it is only rela-
tively recently that the topic has attracted broader and more dynamic attention, not least
within the social sciences, including geography, anthropology, philosophy, sociology,
architecture, planning and history. In STS, the discourse around urban infrastructure can
be traced to the large technical systems (LTS) paradigm introduced in 1987 by Hughes
(e.g. 1987). This paradigm, which focuses on centralized and extensive technological
networks like telecommunications, transport, electricity, waste, and water and sanitation
networks, provides the basis upon which contemporary infrastructure studies have mate-
rialized. It has ignited constructive debate founded on the critique of its limitations in
thinking about urban infrastructures in transition (Bowker et al., 2009; Graham, 2010;
Moss, 2016; Star, 1999). For instance, it has been criticized for assuming entrenched
universality of a single or dominant infrastructure network, viewing some infrastructures
as closed-ended and complete and others as open-ended and incomplete. It also has been
criticized for suggesting an illusory one-size-fit-all view in which infrastructures that do
not yield or conform to universality are explicitly disparaged as failed, broken or lying
outside of the norm.

The seminal work of Star and Ruhleder (1994, 1996) offers a more explicit frame-
work for conceptualizing infrastructure as a fundamentally contextualized relation rather
than a thing or set of things. Star and Ruhleder pose the question, ‘when is an infrastruc-
ture?’ (1996: 112), inciting work and interest about when it is exactly that an object
becomes a practice. This provocation has contributed toward defining infrastructure as
relational, and for extending the conceptual reach of infrastructure studies to the social
and cultural. In other words, this work has inspired a constructivist understanding of
infrastructures, emerging ‘for people in practice, connected to activities and structures’
(Star and Ruhleder, 1996: 112).

In the past two decades, scholars have called for the fusion of STS studies of infra-
structure with urban studies. Of particular note, Hommels (2005) encourages us to tran-
scend the sociotechnical status quo of the urban sphere as static and invariable, and to
pay more attention to its obduracy and constantly changing reality. This call is furthered
by Furlong (2011), who reasons that while geography and STS both reveal important
concerns, they posit different vantage points and overlook each other’s. This, Furlong
argues, is sufficient motive for us to be more open to integrating and coalescing these
fields. Following these calls, the intellectual discourse around the study of infrastructure
has evolved (Coutard and Guy, 2007; Graham 2010), with a number of disciplines begin-
ning to converge. One interesting example is by Carse and Kneas (2019), who speak to
a provocative question initially raised by Star (1999: 378): “When is an infrastructure
finished, and when would we know that?’ Carse and Kneas bring together scholarship
from STS and the wider social sciences to examine the ways in which actors, insiders and
observers negotiate unbuilt and unfinished infrastructures — especially those where this
unbuiltness or unfinishedness is a normal state of affairs. This work is analogous to an
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emergent framing that views STS as an analytical approach and the urban sphere as a
strategic site for the study of infrastructure (Barry, 2013; Denis et al., 2016; Edwards
et al., 2009; Graham and McFarlane, 2014; Mattern, 2018; Nucho, 2016).

This framing becomes even more evident when one looks at urban studies of the
Global South. Here, scholars have gone as far as employing innovative concepts in their
attempts to examine the dynamic and relational aspects of infrastructures shaped through
their variegated interaction with urbanization. Focusing on everyday urban infrastruc-
tures, scholars have framed urban infrastructures as heterogeneous (Jaglin, 2014; Lawhon
et al., 2018), hybrid (Furlong, 2014; Guma et al., 2019), incremental (Silver, 2014;
Simone, 2008), and peopled — drawing on Simone’s (2004) famous work on ‘people as
infrastructure’ that extends ‘the notion of infrastructure directly to people’s activities in
the city’ (p. 407). These studies are effective at highlighting a variety of ad hoc actions
and improvised mechanisms through which residents create possibilities of patchwork
mechanisms that enable urban residents to connect to new infrastructural worlds. They
are significant in the sense that they not only augment Star and Ruhleder’s relational in-
practice approach to infrastructure within urban contexts, but also counter completist
pursuits in the Global South. They make a great contribution in questioning the privileg-
ing of the LTS paradigm, the dominancy of a singular account, and the universality of an
infrastructure network. In sum, these studies add to the knowledge reservoir that thinks
through complex infrastructural socio-materialities, particularly those that continue to
defy conventional theoretical logic. Most importantly, they invite us to discern infra-
structures through their heterogeneity rather than universality, diversity rather than uni-
formity, and incompleteness rather than completeness.

Engaging with the notion of incompleteness in the South

In the literature, we can find three ways in which the notion of incompleteness is used in
connection with infrastructure. The first employs incompleteness in ways that project a
negative value. Herein, ‘incompleteness’ is employed as a pejorative term to categorize
‘dysfunction’ (Choplin and Ciavolella, 2017: 325) or a ‘lacking in something’ (Ricci,
2015: 10). In other words, the notion reflects narratives of deficiency as opposed to nor-
mality. It portrays absence as opposed to presence. And more generally, it portrays how
these translate into ‘inadequacy’ in Southern contexts (Chakrabarty, 2000: 32). In the
second use, the notion of incompleteness is employed as an inevitable constitution of
urban infrastructures in Southern postcolonial contexts. In this regard, incompleteness is
used to denote ‘partial completion’ of the project of modernity (Graham and Marvin,
2001: 82; also Silver, 2015).

However, in the third use we find that incompleteness conveys a rather more creative
and relatively balanced outlook. Urban and infrastructure domains of the South are
thought of through their ordinariness, continuous ‘trajectories of incrementalism’
(Simone, 2008: 28) and different assemblages amidst ‘numerous and ever-changing
rhythms of the city’ (Pieterse, 2008: 6). For instance, in his inventive work Simone
employs the notion to demonstrate how infrastructures operate as a means of ‘passing
on’, actively maintaining ‘a sense of incompletion’ (2016: 158). Simone captivatingly
views the Southern city as a sphere where ‘everything [is] incomplete, shocked open,
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ready to be refigured, to pass on’, where ‘infrastructure is never complete’ (2016: 154—
155), and where there is in fact, ‘a preference for keeping things incomplete’ (2014:
322-330). De Boeck, in his work in Kinshasa in the Democratic Republic of Congo, has
a similar framing. Drawing attention to a kind of incompleteness in which material infra-
structures of the urban fabric mediate boundless possibilities and affects, De Boeck
(2014: 540) highlights a kind of ‘absence, lack and incompleteness’ that is shaped by ‘the
daily rhythms of urban life’.

This framing aligns with Africanist philosophical conceptions where incompleteness
is employed in an even more reframed manner to envisage an acquiescence to particular
ways of knowing, being and becoming; and a necessary and celebrated condition present
and evident in everything that exists. For example, Nyamnjoh (2015, 2017) draws inspi-
ration from the works of prominent African thinkers, one of whom is Amos Tutuola. In
The Palm-Wine Drinkard, Tutuola (1952) depicts the world as one of infinite possibili-
ties where nothing is ever complete and where to quest for completeness is to be oblivi-
ous of the elusive and infinite reality of incompleteness. Tutuola’s tale, Nyamnjoh (2015)
argues, more than being a mere work of fiction, reflects an African endogenous episte-
mology — one grounded in situated folklore and founded on the lived realities of the
Yoruba in West Africa, where incompleteness is no more than an innate and present-
continuous mode of being, a normal order of things.

These engagements are particularly imperative because they highlight the vitality of
‘incompleteness’ as an explanatory category in the social sciences. They highlight inter-
pretations of ‘incompleteness’ as a notion that does not denote a predicament of missing
something, but a never-ending state of becoming; it does not imply a condition that arises
because of absences, but because of possibilities. Thus, these engagements draw us to a
conception of incompleteness that is not necessarily a signification of something nega-
tive, but in and of itself a source of potency. They draw us to a type of incompleteness
that is an inherent and ever-present condition of reality — as opposed to a strategy for
completion. In the process, they echo what urban scholars including Bhan (2019) refer to
as the ‘Southern mode of urban practice’ in which urban domains evolve with neither
predetermined outcomes nor ultimate goals for seamless functioning or ubiquity. These
engagements provide a crucial framing for operationalizing theoretical pluralism within
infrastructure studies, here particularly by engaging with African studies. This is impor-
tant because, in as much as STS and urban studies gives credence to alternate intellectual
formulations, African studies have been de-valued within the hegemonic sphere of the-
ory production and on several occasions described as metaphysical, spiritual and alter-
nate belief systems that do not meet the standards of rationality and scientific rigor (see
e.g. Mavhunga, 2014, 2017).

Framing ‘incompleteness’ as a core feature of urban infrastructure

While the notion of incompleteness has featured on occasions in reference to urban
domains and African contexts in the South, it still remains largely unexplored as a frame
for discerning the nature of urban infrastructures in transition. Moreover, we still do not
know much about how inside observers and actors (beyond scholars and authors) in the
South make sense of their own interactions with infrastructure as incomplete. In this
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article, I recuperate ‘incompleteness’ from its material origins in the social sciences,
particularly African philosophy, and extend its conceptual leverage and empirical value
to STS. Hence, I employ the notion as an entry point for opening up questions around the
nature and complexity of urban infrastructures, in line with STS debates that eschew
monolithic frameworks synonymous with ‘technology determinism where technology is
perceived to develop independently of society’ (Ward, 2005) and foreground ‘the locality
of science and technology, and the consequent conflicts and other relations between
localized science and technology’ (Sismondo, 2010: 196). I argue that the frame of
‘incompleteness’ adds to and extends wider articulations at the heart of the STS dis-
course, particularly those that examine ordinary technical devices (Akrich, 1993; de Laet
and Mol, 2000) as constantly shifting, mutating and enduring in their trajectory over time
(Barry, 2017). For this purpose, I identify and articulate distinct elements of transiency,
continuity and contingency.

Transiency echoes configurations that materialize not due to standard or blatant situ-
ations of ‘failure’ — such as ‘when infrastructures cease to work’ in moments of disrup-
tion caused by technical or mechanical breakdown, or large-scale, stretched-out collapse
(Graham, 2010: 3), including collapses that result from states failing to keep up (Anand,
2015; Nucho, 2016) — but due to the very nature of infrastructure as inherently transitory.
It highlights a type of ephemerality that is not necessarily symptomatic of infrastructural
damage and deficiency or fragmentation and incompetence, but an acknowledgement
that infrastructures are always subject to temporality.

Continuity demonstrates the shifting, mutating and enduring nature of infrastructures
at the interstices of constant repair, maintenance, and caretaking (Jackson, 2014; Mattern,
2018). It reiterates the actuality of incremental redefinition through continuous preoc-
cupation of ‘tinkering’ (Knorr-Cetina, 1983), ‘patching up, reconfiguring, interpolating,
and reassembling’ (Denis et al., 2016: 9) artefacts from previous forms to new forms of
existence. It highlights the often-overlooked innovation practices (Jackson, 2014) of
‘those at the “receiving” end’ (Edwards et al., 2009: 371) — in addition to experts and
system builders — who are constantly reinventing socio-technologies through a ‘kind of
piece-by-piece adaptation and many small increments’ (Graham and Thrift, 2007: 5).

Finally, contingency points to how uses of infrastructures are not in fact fixed (Star
and Ruhleder, 2001), but are products of assemblages that comprise of social, political,
economic and technical negotiations — both trivial and significant, mundane and strange.
It underscores new possibilities amidst uncertainty. It highlights the imperative of dis-
cerning heterogeneity beyond obvious surface irregularities, vulnerabilities and assumed
accretions or corrosions of infrastructure (Anand et al., 2018; Barry, 2013; Graham et al.,
2013; Jackson, 2014), and characteristically acknowledging infrastructures for what they
really are — as emergent, shifting, and in that sense incomplete.

These elements are imperative for framing ‘incompleteness’ as a core feature, and
even a virtue, of urban infrastructures in transition. I employ them as organizing concepts
to learn with, from and about mobile infrastructures in the South. I employ them as ‘ele-
ments of incompleteness’, with the aim of destigmatizing occurrences of infrastructural
heterogeneity, expanding framings of incompleteness, and providing an empirical and
operational framework for discerning the construction, utility and design of urban infra-
structures within a situated setting. I contend that these elements are imperative for
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Figure |. Incompleteness of mobile infrastructures in transition. Photos taken in Nairobi by
author in 2016.

understanding infrastructures that refuse to evolve as do their counterparts elsewhere, to
serve the purposes for which they were envisioned, or to meet the demands for which
they were employed.

Scenes from the mobile age in Nairobi

Although mobile telephony in Nairobi began in 1992, it was not until the late 1990s that
its diffusion would take place. Prior to the 2000s, mobile telephony was marked by a
bleak beginning. Fixed telecommunications networks, including telephone-booths were
more prevalent during, while mobile phones were too expensive for the ordinary person
to afford.* Possession of a mobile phone (a typically over-sized device, sometimes the
size of a standard police radiophone and usually heavy with a large retractable antenna)
was often a statement of class and power. It is only by the early 2000s that Nairobi began
to witness wide spread of mobile telephony (United Nations, 2007). Over the years since
then, mobile telephony has become informed by exigencies of makeshift urbanism, bow-
ing to the logics of incompleteness. This is partly evidenced by how it has largely mate-
rialized in the form of compact, mundane and emergent infrastructures such as kiosks,
stalls and automated machines. Figure 1 above shows the empirical trajectory of mobile
telephony as viewed through these kinds of infrastructures.

The images include, from left to right: a repurposed Telecom Kenya (one of Kenya’s
integrated telecommunications providers) phone booth, a vestige of a Simu ya Jamii kiosk
operated by Safaricom, an M-Pesa stall owned by Safaricom, and an automated kiosk
operated by Solo Payment System, a private vending machine supplier. Such objects
arrived at particular moments in the evolution of the mobile age in Nairobi. They occupy
some of the most strategic spaces and premises of the city, including pavements of its
downtown alleys, corridors of its extensive shopping malls, and narrow paths of its shan-
tytowns. As one of my respondents in Soweto-Kayole indicated, these infrastructures
have become ‘part of what constitutes our technological culture’. The spatial and sensory
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aspects of how they are experienced within these areas shape the public culture of
Nairobians around what the mobile age actually represents or looks like.

During my fieldwork, I observed that most of these infrastructures were evolving not as
clearly neat structures, but rather as vestigial arrangements within messy urban realities. In
an aesthetic sense, these infrastructures appeared far from seamless functioning, precision or
completion. Because of their very nature as excessively patchy and segmented, from the
standpoint of an outsider, these infrastructures might reveal a sequence of objects limited by
resources. Moreover, they might reveal a failed imitation or translation of circulating ideals
and technologies of the mobile age. However, below I argue that these infrastructures repre-
sent successive periods in the development and growth of mobile telephony. I do so with the
aim of learning with, from and about mobile infrastructures in the South. I demonstrate how
and in what forms ‘incompleteness’ becomes a salient feature of infrastructure development
for insiders and observers. I provide evidence to the fact that the insiders in Nairobi do not
necessarily regard them as lacking or wanting, and certainly not as dysfunctional, but rather
as constituting a normal order and accepted — or even preferred — condition of urban life.

Configurations of transiency

The foremost Simu ya Jamii kiosks in Nairobi were introduced in 2003 by Safaricom,
through a partnership with South Africa’s phone company, Adtel. In their design, kiosks
borrowed heavily from ‘telephone boxes’ of the 1980s and *90s (see the first image in
Figure 1 above), which were often operated by Telecom Kenya, a leading provider of
landline services in the country at the time. In Nairobi’s central business district, as else-
where, these boxes were essentially coin-operated and originally yellow in color. They
were typically assembled as fixed metallic ‘telephone boxes’ that connected parts of the
entire country through an electricity-like network of pole wiring. As they were phased
out, some of their remnants (including the one shown in the first image of Figure 1
above), became repurposed and refurbished.

While Simu ya Jamii kiosks’ design and material form drew strongly from ‘tele-
phone boxes’, especially in the sense of a being built structures typically nesting public
pay-phones, their rise marked the transition from the corded ‘telephone boxes’ to mobile
phones. As plainly put by a local critic and resident in Soweto-Kayole, ‘they were the
bridge between the “Call-Box and PO Box era” to the era of the mobile [phone]’. They
encompassed both mobile and fixed features. Because of this, they foreclosed the idea
of mobile phones as entirely mobile in the typical sense of a portable, movable and flex-
ible device — colloquially referred to in Kenya as simu ya mkono. They were a quasi-
mobile fixed technology whose materialization took liminal forms. As such, they are
commonly said to have played a significant role in preparing the minds of Kenyans for
the mobile age.

Additionally, the kiosks were transient and assembled out of makeshift, patched,
fabricated and repurposed materials — perhaps resulting in something like a wooden
shack with a tin roof. For the most part, the kiosks were green in color and highly
mobile both in their form and operation. As I observed during my fieldwork, some-
times they were placed besides or in the place of the often-vestigial corded telephone
box. Their walls often would be painted green or, in other cases, multiple layers, one
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on top of the other, but ultimately with the green color on top. Frequently, the kiosks
would be installed in the busiest and most strategic public spaces, such as in the alleys
of informal markets.

Moreover, Simu ya Jamii kiosks were also communized both in their ownership and
operation. They were unveiled as community artefacts and were designed to operate as
community-based kiosks. As community-based, the kiosks challenged the definition of a
mobile ‘individual’ handset. They essentially foreclosed individual forms of phone own-
ership. Instead, they fostered and sustained communal forms inherent in the very opera-
tion of phone kiosks. By extension, they became the kind of makeshift infrastructural
elements that enabled — and were enabled by — situated notions of communality and
sociality. For example, communal practices in the use and appropriation of the Simu ya
Jamii kiosks are embedded in the people’s vernacular arrangements founded on notions
of chama (collectivism)’ and harambee (distributionism).

Simu ya Jamii accommodated notions of mobile phone sharing amidst realities of
low telecommunications density in Nairobi. Different patchwork strategies were
employed through different notions of phone sharing. The first notion, invented by
Safaricom, enabled flexible ownership and use through relatively subsidized tariffs
and flexible billing options. The second, however, was resident-initiated and based on
a mode of practice where residents in the proximity would actively invest labor, care
and maintenance into the daily operation and sustenance of the structures. For instance,
those who lived or worked closest to a kiosk took on the responsibility of protecting
the structure against vandalism and subversive usages. Sometimes, they were tasked as
custodians, providing security. In this case, these infrastructures would begin to shape
a specific kind of politics in which power was redistributed within the community that
surrounded this technical object, an object that had to be operated, maintained and
protected. These kinds of politics would lead to the creation of community-level and
street-level bureaucrats, who became key nodes of power in the community with
respect to the systems.

These arrangements intensified as Simu ya Jamii kiosks further evolved and became
more marketable for urban residents, with the structures soon becoming a profitable
business for them. For instance, the residents I interviewed in Mathare mentioned how
beyond the usual hype of Simu ya Jamii in urban Kenyan settings, running a kiosk
‘was then a good and booming side-business’, ‘a good source of extra income’, and
‘generally, a good side-hustle at the time’. However, as the residents insisted, setting
up a Simu ya Jamii kiosk as a business venture was not always straightforward. For
example, it required a series of tedious procedures and actions, on top of exorbitant
fees. In their recollections, residents in Mathare explained to me that an enterprising
individual would first and foremost have to find — or claim — a space for a Simu ya
Jamii kiosk. After that, the person would have to invest about KES 8,000 (USD 800)
to KES 10,000 (USD 1000) to construct the kiosk. Then about KES 500 (USD 50) to
KES 600 (USD 60) would have to be spent in buying the mobile handset and charger,
and up to KES 400 (USD 40) in buying the SIM card. This card would have to be acti-
vated and required a monthly service fee for it to function. To meet these costs and
break even, residents claimed that they often pooled money together. For instance, one
of the residents in Mathare recalled:
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We shared costs of use and repair and maintenance as a community. It was easier this way.
There was no incentive for us to purchase personal phones. We preferred collective ownership
as a community. That’s what everybody went for. Phone sharing was the thing at the time.

This practice of sharing costs became a way for urban residents to profit from the new
technology without having to individually spend inflated sums. In response, Safaricom
began to facilitate micro-ownership business strategies enabling small-scale entrepre-
neurship and investment. These strategies were enabled by different kinds of credit
arrangements aggressively aimed at promoting such developments. Simu ya Jamii
kiosks began to operate as business operations, particularly through such cost-sharing
mechanisms. Sometimes, operations were driven by private enterprises, non-govern-
ment and community-based organizations and technology companies where these
groups and institutions would develop new modes and technologies of producing and
distributing services in an open and incomplete infrastructure landscape.” In Kibera, for
instance, as the residents enumerated, a precedent emerged where collectives shared
costs of ownership based on mutual interest, and community and trust, to afford the
expensive gadgets. For residents in the low-income areas, it became the standard way
for them to underwrite collective outlooks in developing and appropriating the Simu ya
Jamii kiosks by themselves.

The more the kiosks became profitable for business, the more they lost their inherent
communal appeal in places like Kibera. The kiosks increasingly became the source of a
new culture of small-scale entrepreneurship, this culture becoming an unintended conse-
quence of Simu ya Jamii. As a result, in several communities, new sociotechnical inequi-
ties, power dynamics and micropolitics created tensions between the individualistic and
the communal elements of the technology, mirroring a clash of private and public cul-
ture. Take the example of Mathare: The residents in the settlement recalled that they did
not particularly like the idea of Simu ya Jamii kiosks as personalized businesses. They
argued that this idea did not fit into their own ways of life and that it was incredibly hard
for them to adjust to the new corporate culture that had become synonymous with the
kiosks. For many, the commodification of the kiosks went against the traditional prac-
tices of collectivity to which many in the community had been inclined. This became the
main source of sociotechnical conflict for Simu ya Jamii: An infrastructure which, while
originally designed and deployed by Safaricom as a public-communal artefact, was turn-
ing into a private-entrepreneurial venture.

Transience, as we have seen here, is a vital element of incompleteness because it
reflects the inextricable avant-garde of ostensibly patchy, mundane and ephemeral infra-
structures in transition, but also by the everyday survivals that these infrastructures por-
tray. It highlights a type of ephemerality that acknowledges infrastructures as inherently
temporary, subject to resident-initiated practices and processes which impose makeshift
and transitory boundaries. As shown, Simu ya Jamii kiosks exemplify a type of incom-
pleteness that is representative of immense potential — especially in their consideration
of the subaltern and transient practices of organic, vernacular and improvised urbanism
— as opposed to something ‘rendered unfinished’ (Ricci, 2015: 10). As such, they consti-
tute a type of ‘tactical’ institution (Simone, 2016) that functions through makeshift pro-
cesses. These processes are backed by insiders’ creativity and laborious tinkering (Knorr,
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1979; Knorr-Cetina, 1983) as a way of making Simu ya Jamii kiosks fit their own par-
ticular settings and contexts. They resonate with users’ typically unscripted ways of get-
ting by and making use of ‘what is available now’ within urban worlds in which adversity
and scarcity are the norm of life.

Continuities in transitioning regimes

By the late 2000s, most of the Simu ya Jamii kiosks had been phased out. In their transi-
ence, they had succumbed to ephemerality: here today, gone tomorrow. To paraphrase
one resident in Soweto-Kayole, the ephemerality that had birthed them had ended them.
Besides being ephemeral, their disappearance had to do with the new competitors.®
Chinese mobile phones had entered Kenya’s urban market, making it increasingly pos-
sible for the ordinary resident to afford a personal mobile handset. As a result, Simu ya
Jamii operations gradually diminished, eventually coming to an end. Many kiosks were
either highly isolated or deserted. Many others were subjected to decay and collapse in
the face of surface indiscretion and precarious accretion, as narrated by one community
representative of Soweto-Kayole, a low-income suburb in Nairobi:

Many of the kiosks became unpopular. ... Some were unkempt. Others were vandalized. Many
were in a poor state. Passersby used them as disposal points during the day, and lavatories in the
night. [But mostly] handling and maintaining them in some places proved costlier especially
for owners who [with time] were then asked to acquire permits which cost hundreds to
thousands of [Kenyan] shillings. Those who owned the kiosks were forced to hike their charges
[for pay-phone use] if they were to stay viable. This made [Simu ya Jamii] very expensive —
even for the users. These frustrations made individual cellphones popular and replaced the
community ones.

In the post-Simu ya Jamii era, many of the Simu ya Jamii kiosks were a small remnant
of what had formerly been a ubiquitous infrastructure, representing a spectral presence,
a shadow of their own self. Freed from their past, Simu ya Jamii structures took on a dif-
ferent life, becoming metasomatized. As metasomatized entities, Simu ya Jamii kiosks
begun to function in a different capacity. They became the subject of further conversion
in the typical sense of something still not yet complete. As such, they evolved into some-
thing else: They powered M-Pesa, a successor technology for electronic money transfer
and payments.

As M-Pesa stalls, they facilitated money transfers, cash conversions to mobile money,
deposits, savings, microfinance disbursement and remittance delivery. Besides acting as
mobile providers’ dealerships and non-bank entities, the agents and vendors who oper-
ated the green structures also handled customer registration for new users and met the
liquidity needs of consumers. They also served as connection points for bank-related
financial transactions and utility-related bill payments. In addition, as unintended usages
or interpretations, the M-Pesa stalls served as everyday convenience shops for basic
items such as phone chargers, batteries and other interchangeable parts. In other cases,
they also served as ticketing points for the city county officials and as public lottery
access points for betting and staking services.
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As incomplete infrastructures building on ones that had preceded them, M-Pesa stalls,
very much like Simu ya Jamii kiosks, were also distributed in the city, often located
along some of the busiest and most strategic spots of its outskirts. They were oftenfound
in prominent places and positions in the outskirts of the city’s most recognized streets
and markets, adjacent to where people worked, or in the informal spaces where people
lived or settled. Still, like Simu ya Jamii kiosks, M-Pesa stalls served additional purposes
as advertising displays for the mobile service provider. The stalls were often green in
color, representing Safaricom. From my viewpoint as an outside observer, these struc-
tures sometimes appeared as somewhat undesirable and in want of — or at least lacking
aspiration for — aesthetic splendor. But this was not the case for those who inhabited the
spaces in which these structures were located and who saw their value beyond appear-
ances and aesthetics. Indeed, the spatial zones of these structures were often communally
securitized by intermediary agents who acted as custodians or consigns — just as was the
case for Simu ya Jamii kiosks.

In Kibera, the residents that I interviewed believe that Simu ya Jamii paved the way
for the rise of M-Pesa. Simu ya Jamii was remembered for being ‘famous in the days’,
particularly for having shaped small-scale entrepreneurship and mobile airtime credit
vending. It still held a significant place in the social and business culture of the com-
munity, albeit not so much of an iconic novelty as it had been in the early 2000s as a
Simu ya Jamii. The reinvented stall, like many in Nairobi, holds historic, architectural
and cultural value — both as one that evolved over time as a new modality of access to
mobile telephony and sustained communal ways of urban life. The stall remains quite
colorful, explicit and marked in pen and spray paint with fading words ‘Simu ya Jamii’,
underneath new marks of ‘M-Pesa’. Huge advertising posters could still be seen to be
glued and affixed to the sides of the kiosks. Through the continuities of different ration-
alities, the stall can be seen as representing an authentic continuation of a transitioning
regime. This structure reflects how, in their obsolescence, Simu ya Jamii kiosks lived on
through M-Pesa stalls, as one of my respondents, a Kenyan blogger and journalist in
Nairobi, explains:

This is Nairobi, we do not set bygones to rest. We capitalize on them. ...Simu ya Jamii lives
through M-Pesa.

As such, within Nairobi’s urban milieu Simu ya Jamii kiosks are considered to have been
highly prototypical as crucibles of sociotechnical innovation. The same could be said of
M-Pesa. One example that further attests to their prototypical nature — and incomplete-
ness in the same breadth — is the emergence of automated kiosks such as those operated
as Solo Payment System (in the fourth image in Figure 1). The automated kiosk appears
to be a technological modification of the Simu ya Jamii kiosk and M-Pesa stall, particu-
larly in its aesthetic resemblance to them. Moreover, as vending machines, they are also
commonly found in spaces within some of Nairobi’s large shopping centers and along
the wide streets of the city. Automated kiosks provide all functions of the M-Pesa stalls’
— the only difference between the two being that the M-Pesa stalls are not automated and
require physical labor or agents to attend to customers.
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Continuity as an element of incompleteness demonstrates the shifting nature of infra-
structure. From Simu ya Jamii kiosks to M-Pesa stalls, the continuities reflect how, tech-
nologies not only mutate but also endure, clearly evolving into something else. They
reflect emergent infrastructures as incessant in their flexibility to convert and change into
something else; never completely dying but alterating to a different form. Thus, M-Pesa
and Simu ya Jamii reiterate the actuality of incremental infrastructural redefinition as a
continuous piece-by-piece adaptation, often shaped by more inclusive and situated inno-
vation practices and sociotechnical processes (see e.g. Edwards et al., 2009; Jackson,
2014). They embody possibilities for change and modification as clearly reflected by the
landmarks I recorded in my field notes:

Phone-booths, Simu ya Jamii kiosks, M-Pesa stalls, automated kiosks. Former phone-booths,
now Simu ya Jamii kiosks. Former Simu ya Jamii kiosks now M-Pesa stalls. Old structures
evolving into new ones. The old structures and the new ones existing side by side, both retaining
their unique aesthetics .... The new ones never completely replacing the old ones. The old ones
refusing to completely discontinue. ... both complementing each other. The last building on the
footprints of the one before it. All building on the legacies of their predecessors.

Contingency in the face of encounter

Beyond its continuities with Simu ya Jamii, the incompleteness of M-Pesa is best viewed
when one considers its contingency in the face of encounter. M-Pesa was piloted by
Kenya’s leading mobile service operator, Safaricom, in October 2005, as a branchless-
banking service for women’s cooperatives. However, whether out of subversion or con-
venience, M-Pesa developed far beyond its original scope to portray a nomadic style of
spiraling outwards.

In its evolvement, M-Pesa opened up to further incremental improvisation and pro-
gressive widening with its initial deployment, unearthing unanticipated usages from
users who were determined to inscribe other functions into the technology. As such,
M-Pesa evolved beyond its original concept as a monthly microfinance loan disbursal
and withdrawal. It evolved to become a service that facilitated money transfer and remit-
tance delivery, served as a virtual repository of cash, and was a virtual payment system
for goods and services through auxiliary platforms such as Lipa na M-Pesa (Pay with
M-Pesa); especially this last service enabled it to become a significant element of every-
day urban activities. Table 1 below illustrates how M-Pesa has undergone continual
redefinition through a process in which its infrastructural logic has gradually modified
and transformed in the context of Nairobi.

Table 1 illustrates M-Pesa’s progressive widening (and to some extent narrowing) as
a technological product that has constantly changed and been redefined without manda-
tory predetermined outcomes nor ultimate ambitions for achieving ubiquity. This (wid-
ening and narrowing) has been contingent on different factors. The first concerns the
political and economic conditions that led to the strategic visibility of M-Pesa. This fac-
tor is encapsulated in what has come to constitute one of the great ironies of M-Pesa’s
rise. While originally conceived in 2005, M-Pesa did not gain much social and material
visibility until 2008, when Kenya was plunged into moments of turmoil during the 2007-
08 presidential election, when evidence of vote-rigging emerged. During this period,
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Table 1. Incompleteness of M-Pesa.

Microfinance 2005

2006

Money transfer 2007

Bill payment 2008
2009
2011
Payments for 2013
goods/services
2015
2016

M-Pesa officially launches as a monthly microfinance repayment
service.

Commences as a small-scale pilot program in three locations:
Thika, Mathare and Nairobi Central Business District.

M-Pesa ends pilot.

However, it stays in service for targeted users who had re-
appropriated and domesticated its function from microfinance
repayment to money transfer.

Safaricom re-launches M-Pesa.

Readjusts technology from microfinance to mobile money
transfer, capitalizing on a simple value proposition with a core
money transfer function: ‘send money home’.

M-Pesa expands services beyond mobile money transfer, toward
bill payment, opening up to new encounters.

For example, urban water and electricity agencies (including
Nairobi City Water and Sewerage Company, and Kenya Power
and Lighting Company) build partnerships with Safaricom to
enable mobile payments for utility services.

Also, private firms such as M-Kopa Solar seek partnerships with
Safaricom for mobile-based purchases for products and services,
including payment and crediting systems.

Safaricom launches Lipa na M-Pesa as a more urban mobile
payment service for payment of utility bills and other purchases.
Safaricom runs campaigns to entrench Lipa na M-Pesa, providing
incentives for new merchants and vendors such as supermarkets
and petrol stations.

Safaricom attempts to further upgrade M-Pesa’s technological
infrastructure, testing a new card-based method of payment
linked to Lipa na M-Pesa.

infrastructures such as roads, railway, banks and public transport had either collapsed or
become disabled. The intensification of violence had significantly restricted physical
flows, human mobility and accessibility of services, especially in the city’s opposition
strongholds, such as the notorious informal areas like Mathare and Kibera. The residents
in Kibera told me that during this time goods and services could not be physically moved
into the settlement from across the many areas of the city. Kibera, like many parts of
Nairobi, was isolated, as many of the roads were blocked or blockaded, while parts of the
railway line were either destroyed or disassembled. The banks and other financial institu-
tions remained closed and inaccessible. Left with no other choice whatsoever, urbanites
reverted to M-Pesa — as one of the residents in Kibera described her experience to me:

That was the first time when I realized that I could use my phone for ‘mobile money’. I was
distressed by the conflict in the city. I remember calling my family back in the village asking
if through the new service that Safaricom had installed, they could send me money by mobile
phone. I received an SMS notification within an hour indicating that I’d received credit on my

phone.
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While M-Pesa in Nairobi had had a very tenuous presence, and held limited to no value
for many urbanites, the uncertainty of the city’s violence animated a desperate need for
money from those holed up in their residences needing to escape the warfare. This uncer-
tainty also galvanized those who sought to cope in the midst of the temporary closure or
inaccessibility of physical banks. Many residents, for instance, recounted how M-Pesa
became their provisional bank. They also recounted how M-Pesa provided a primary
platform for branchless banking in those dissonant times. In the absence of road and
railway connections and access, M-Pesa provided mobile-based connectivity and credit
accessibility to those who were unable to move and desperately in need of pocket change
to survive. Some residents said that in the aftermath of the violence, they continued to
use the platform out of convenience for their financial services. Hence, they would begin
to see their mobile phone as a safe haven for such purposes. In other words, the violence
and turmoil in Nairobi had shaped M-Pesa’s growth and visibility.

The second factor has to do with the fact that M-Pesa was greatly marked by an invis-
ible state and the absence of overt state regulation.!® The state constituted a mode of poli-
tics synonymous with ‘hanging in there’, ‘playing along’ and ‘keeping away’ — as
opposed to succinctly setting a policy agenda for the new technology. As has been
recounted by the experts and system developers in different fora, the state’s supervisory
authorities, including the National Treasury and the Central Bank of Kenya, mostly
sought to create policy as a response, rather than a strategy. As such, M-Pesa typified ‘a
classic case in which innovation preceded policy’ (Ndemo, 2016: 356). The government
often appeared to not know how to respond to the technology’s increased transformation.
Being an emergent technology, M-Pesa did not attract much interest from bureaucrats or
political elites. Many in the government considered it to be on a technical terrain, only
for technicians. They located M-Pesa outside the realm of politics, with the state refrain-
ing from overtly interfering with its operations.

This was the case for its system builders and technicians as well. They, as Michaels
(2011: 7) reports, adopted a ‘watch and learn’ approach, not overtly interfering in the
system’s growth. Inherent in this approach was the vitality of the users, who played an
integral role in this process as new experts stepping front and center, while system devel-
opers reverted to playing catch-up. One of the technology developers at I-Hub, a leading
technology hub and incubator in Nairobi affirms this:

The system upon which M-Pesa operates today typically grew out of user-led practices. M-Pesa
did not enter Kenya in a stabilized form. System builders, whether they labor to make it clear
or not, followed the lead of the people. Kenyans were not mere consumers in the development
of M-Pesa; neither were they mere participants in it. They were the experts of the whole thing.

M-Pesa’s developers, while aware of the technology’s need for continuous expert atten-
tion to ensure technical capacity and periodic updating, played second fiddle in ‘letting
things be’, ‘watching closely’ and ‘leading from behind’. Safaricom offered agency to the
users through its active (albeit silent) role, as a technology developer. As one technology
expert in Nairobi with experience and knowledge of the workings of M-Pesa pointed out:
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Safaricom did not entirely view M-Pesa as an end in itself. Neither did they view it as an
absolute means to a predefined need. They demonstrated restraint in the purpose that the
technology could serve and understood the local knowledge systems and practices. They
endeavored to make the technology work by meeting cultural and socioeconomic contexts.

The above quote speaks to the incompleteness of M-Pesa. It was the result of a concerted
and devoted institutional impetus to embrace users’ evolving preferences, expectations
and practices. It was part of an impetus where, rather than simply privileging select experts
or models of how the technology should evolve, the developers paid overt attention to
socioeconomic circumstances surrounding its customization and domestication, and lis-
tened to the end user. These processes served as a source of potency for M-Pesa’s sprawl,
exposing it to possibilities sustained through its material conditions of contingency.

Going by the narratives from strategists and experts in Nairobi’s tech-scene, M-Pesa’s
developers continuously modified the technology without necessarily compelling a pre-
determined outcome for it. The developers allowed a series of incremental re-adaptations
and structural modifications through which M-Pesa morphed over its initial years. They
exhibited a preference for keeping the technology incomplete and open to possibilities of
change and adaptation. In so doing, they desisted from imposing their own views of how
M-Pesa should look or function. As such, they recognized the active role of the users, and
the micropolitics in negotiating the technology to make it serve their own ends. M-Pesa
has remained incomplete and in a constant state of transition. It has remained a technol-
ogy that still could be modified and reconfigured to fit wider or more specific dynamics
of the space and time.

In the context of contingency as an element of incompleteness, the account here is
valuable for two reasons. First, it shows that infrastructures are built not from scratch by
their system-builders, but through cooperated processes by the different stakeholders,
who include end-users. But more importantly, it takes away the assumption of finality in
the making of infrastructures — or the notion that there is such a thing as a final or com-
plete product. Thus, it points to how infrastructures are not in fact fixed, black-boxed or
neutral, but are products of political, economic, and sociotechnical negotiation — both
trivial and significant, mundane and strange. It underscores new possibilities amidst
uncertainties, and characteristically acknowledges infrastructures as always incomplete.

Conclusion

In this article, I have made the case for ‘incompleteness’ as a core feature and virtue of
urban infrastructures in transition. In making this contribution, I have drawn from the
experience of successive periods in the growth and development of infrastructures of the
mobile age in Nairobi — including the mobile infrastructures of Simu ya Jamii kiosk, the
M-Pesa stall, and the M-Pesa platform — to bring to the surface transiency, continuity and
contingency as ‘elements of incompleteness’. As I have argued, when seen through these
elements, the infrastructures studied make three complementary arrangements salient.
The first arrangement is one that portrays infrastructures in transition as transient in
nature. This transience is epitomized by the specific purposes that infrastructures in transi-
tion serve, the specific groups of people they serve, and the specific temporalities in which
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they are serving. This is exemplified by the Simu ya Jamii kiosk’s lasting only a short
time. The second arrangement is one where emergent infrastructures, when seen through
their succession from one regime to another, do not appear to be entirely new or different
from their predecessors. Instead, they constitute elements of the old that provide the ped-
estal — and ease the way — for the ‘new’, as seen in the case of the M-Pesa stall, which
reveals the continuation of a preceding transient regime as a technology that takes on the
reigns of the Simu ya Jamii kiosk. This arrangement, in Southern urban infrastructures, is
also articulated not least by Simone, who demonstrates how old regimes do not always
necessarily die or yield even in their obsolesce, but continue to operate as a means of
‘passing on’ (2016: 158) particularly in ways that reflect active and purposeful incom-
pleteness. The third arrangement is one where urban infrastructures in transition can be
viewed as characteristically contingent and possessing no precise intentions for appearing
complete or arriving at a complete form. This is best revealed by the M-Pesa platform, a
technology that is constantly being modified, enduring over time yet remaining incom-
plete. These arrangements highlight the imperative of examining Southern infrastructures
not just as empirical conduits, but as entry points to theorizing and understanding infra-
structural heterogeneity and diversity. They demonstrate the imperative of transcending
homogenizing accounts and fixations of how infrastructures in general, and Southern
infrastructures in particular, should actually look like or function.

So, this article provokes a revisiting of infrastructure systems through a new and alter-
native lens, beyond North-centric vocabularies of success and failure. It invites us to rise
above the language of ‘completion’ which presumes incompletion as a state in which the
infrastructure has not yet been achieved or remains unattainable. Likewise, it draws us to
the conceptual contribution of ‘incompleteness’ as a notion that allows us to escape pre-
suppositions about inadequacy, or any possibility that the idea of incompleteness is pred-
icated on failure or lack. In this regard, ‘incompleteness’, as I have posited here, goes
further than the already quite nuanced approaches that examine ordinary technical
devices or objects in a fluid sense as entities embedded in collective conventions and
structures of everyday life. This is evidenced by my endeavor, which integrates insights
from Africanist philosophy, the Southern mode of urban practice, and empirical findings
from my own research in Nairobi, to make salient the nature of infrastructure as emer-
gent, shifting, and in that sense incomplete.

As an analytical approach, ‘incompleteness’ provides a more explicit framework for
discerning infrastructural processes which, while diverse and heterogeneous, cannot be
described as failed or fragmented, because they are something else entirely. Its empirical
value lies in the fact that it draws us to a new way of seeing urban infrastructure as com-
posed of entities that contain an innate and present-continuous mode of incompleteness.
It serves as a reminder of the need for further situated and located engagement that tran-
scends homogenizing solutions to processes of infrastructural heterogeneity, and pro-
vides an alternative to unidimensional understandings of infrastructure development that
foreground lack and failure. As such, ‘incompleteness’ counters selective accounts that
disparage diverse and heterogeneous infrastructures. It prompts a revisiting of what we
think we know — or view as familiar or strange — about urban infrastructures in transition.
It transcends completist frames and offers a carefully restrained form of theoretical rela-
tivism in discerning (occurrences of) infrastructural heterogeneity and diversity in the
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urban South and beyond. But most importantly, it challenges us to step back and think
differently about infrastructural processes that do not ‘yield’ or conform to dominant
standards or norms. Thus, ‘incompleteness’ takes us back to the foundational question of
teleology within infrastructure studies, particularly concerning what a complete infra-
structure even looks like.
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Notes

1. Many studies of infrastructure are often concerned with the most significant innovations or
infrastructures perceived to command enormous stature or impact, to the detriment of liminal
and less valued infrastructures. As Morphet argues, the world has become ‘so overloaded
with big stories and important information that the small and peripheral have come to seem
a positive value’ (2006: 86). Inquiry needs to open up to these small and marginal infrastruc-
tures which provide new opportunities as crucibles for radical new socio-technical paradigms.
Small and marginal infrastructures have a prominent role to play in theorizing. They have
the potential to illuminate not just peculiarly of situated experiences, but also to incite wider
questions about alternate modernities and material conditions of the South.

2. In this paper, I define infrastructure as that which is essentially embedded in the collective
conventions and structures of everyday life, so much so that while inherently lively and visi-
ble, might sometimes be rendered invisible or other times taken for granted (Star and Bowker,
2006). My definition of the notion therefore is fluid. It encompasses elements that would in
some cases be referred to by other labels: For illustration purposes, we could take the work of
Akrich (1993) on the photovoltaic kits developed by French industrialists for the developing
world market, including Africa, or de Laet and Mol (2000) on the bush-pump specifically
designed for African contexts like the Zimbabwe, which both beautifully examine ordinary
technical devices or objects. The Simu ya Jamii kiosks, M-Pesa stalls and the M-Pesa plat-
form might fall within the same category — as technical devices or objects. However, I employ
the term ‘infrastructure’ cognizant that category distinctions between object, device, and
infrastructure are fluid.

3. In What do Science, Technology and Innovation Mean from Africa? Mavhunga (2017) dem-
onstrates how within STS/I debates, Africa is often regarded as a recipient of theory and
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10.

technology rather than a maker of them. It is imperative, Mavhunga argues, to not merely
view Africa as a product of ‘technology transfer’ from elsewhere but also as a site of knowl-
edge and technology production. Mavhunga rightly describes Africa as creative, technologi-
cal and scientific. I follow this and similar calls for not only extending STS kinds of analysis
into Southern contexts, but also for theorizing (technologies and infrastructures) from the
South.

It remained an exclusive preserve of the high-class citizen, the wealthiest, and the ‘elite’ in
high income areas of the city with prices ranging from KES 100,000 (USD 1000) and KES
300,000 (USD 3,000).

‘Chama’ is a Kiswahili word that refers to a group of people with a common interest in com-
ing together. The groups can be anywhere from two to more than 100. The meaning of this
word is broad and includes both formal (i.e. registered associations and political parties),
semi-formal (i.e. societal and community-based initiatives) and non-formal groupings (i.e. ad
hoc collectives).

‘Harambee,” a Kiswahili word means ‘let’s pull together’. It originally referred to a tradi-
tional habit among societies to contribute their energy and time for communitarian work. The
meaning and use of Harambee has shifted over time from national cohesion, to societal and
communitarian contributions.

The other forms included: hawking in which mostly youth would forgo the shack or kiosk
and carry handsets on lanyards around their necks and stroll around towns, villages and mar-
ketplaces in search of customers, and use of bicycles — that is, bicycle phones which were
effective in the sense that they increased access in parts with low- or non-accessibility.
These include Celtel’s ‘Jembi Payphone’, KenCell’s ‘Simu Yetu’ (Our Phone) to Telekom
Kenya Limited’s ‘Mzalendo’.

These include mobile payment services, such as water and electricity bills, mobile phone top-
up purchases and the like. By the time of my fieldwork, they had become the ICT of choice
for many residents of Nairobi preceding Simu ya Jamii kiosks and M-Pesa stalls had to meet
the architectural regulations.

The state’s flexibility toward informality and improvisation in the appropriation and diffusion
of mobile telephony innovation is said to have spurred the mobile money transfer network
system to its present-day success. The Kenyan government, especially Mwai Kibaki’s admin-
istration between December 2002 and April 2013 and Uhuru Kenyatta’s administration since
April 2013, have taken numerous steps and strategies to increase the adoption of new tech-
nologies in general and mobile telephony in particular. Attempts from the public sector have
made it easier for M-Pesa and the mobile money transfer infrastructure to deeply penetrate the
urban areas and beyond.

References

Akrich M (1993) Les formes de la médiation technique. Réseaux 60: 87-98.
Amin A and Thrift N (2017) Seeing Like a City. Cambridge: Polity.
Anand N (2015) Leaky states: Water audits, ignorance, and the politics of infrastructure. Public

Culture 27(2(76)): 305-330.

Anand N, Gupta A and Appel H (2018) Introduction: Temporality, politics, and the promise of

infrastructure. In: Anand N, Gupta A and Appel H (eds) The Promise of Infrastructure.
Durham: Duke University Press, 1-38.

Barry A (2013) Material Politics: Disputes Along the Pipeline. Chichester: John Wiley and Sons.
Barry A (2017) Infrastructure and the earth. In: Harvey P, Jensen CB and Morita A (eds)

Infrastructures and Social Complexity: A Companion. Abingdon: Taylor and Francis, 187-197.



748 Social Studies of Science 50(5)

Bhan G (2019) Notes on a Southern urban practice. Environment and Urbanization 31(2):
639-654.

Bowker GC, Baker K, Millerand F, et al. (2009) Toward information infrastructure studies: Ways
of knowing in a networked environment. In: International Handbook of Internet Research.
Dordrecht: Springer, 97-117.

Carse A and Kneas D (2019) Unbuilt and unfinished: The temporalities of infrastructure.
Environment and Society 10(1): 9-28.

Chakrabarty D (2000) Provincializing Europe: Postcolonial Thought and Historical Difference.
Princeton, NJ: Princeton University Press.

Choplin A and Ciavolella R (2017) Gramsci and the African Citta Futura: Urban subaltern politics
from the margins of Nouakchott, Mauritania. Antipode 49(2): 314-334.

Coutard O and Guy S (2007) STS and the city: Politics and practices of hope. Science, Technology,
and Human Values 32(6): 713-734.

De Boeck F (2014) The sacred and the city: Modernity, religion, and the urban form in Central
Africa. A Companion to the Anthropology of Religion, 528-548.

De Laet M and Mol A (2000) The Zimbabwe bush pump: Mechanics of a fluid technology. Social
Studies of Science 30(2): 225-263.

Denis J, Mongili A and Pontille D (2016) Maintenance and repair in science and technology stud-
ies. TECNOSCIENZA: Italian Journal of Science and Technology Studies 6(2): 5-16.

Edwards PN, Bowker GC, Jackson SJ, et al. (2009) Introduction: An agenda for infrastructure
studies. Journal of the Association for Information Systems 10(5): 6.

Furlong K (2011) Small technologies, big change: Rethinking infrastructure through STS and
geography. Progress in Human Geography 35(4): 460—482.

Furlong K (2014) STS beyond the ‘modern infrastructure ideal’: Extending theory by engaging
with infrastructure challenges in the South. Technology in Society 38: 139-147.

Graham S (ed.) (2010) Disrupted Cities: When Infrastructure Fails. New York: Routledge.

Graham S, Desai R and McFarlane C (2013) Water wars in Mumbai. Public Culture 25(1): 115—
141.

Graham S and Marvin S (2001) Splintered Urbanism: Networked Infrastructures, Technological
Mobilities and the Urban Condition. New York: Routledge.

Graham S and McFarlane C (eds) (2014) Infrastructural Lives: Urban Infrastructure in Context.
London: Routledge.

Graham S and Thrift N (2007) Out of order: Understanding repair and maintenance. Theory,
Culture and Society 24(3): 1-25.

Guma PK, Monstadt J and Schramm S (2019) Hybrid constellations of water access in the digital
age: The case of Jisomee Mita in Soweto-Kayole, Nairobi. Water Alternatives 12(2): 725-743.

Hommels A (2005) Studying obduracy in the city: Toward a productive fusion between technol-
ogy studies and urban studies. Science, Technology, and Human Values 30(3): 323-351.

Hughes TE (1987) The evolution of large technological systems. In: Bijlcer WE, Hughes TE and
Pinch TJ (eds) The Social Construction of Technological Systems. Cambridge: MIT Press.

Jackson SJ (2014) Rethinking repair. In: Gillespie T, Boczkowski PJ and Foot KA (eds) Media
Technologies: Essays on Communication, Materiality, and Society. Cambridge: MIT Press,
221-239.

Jaglin S (2014) Regulating service delivery in Southern cities: Rethinking urban heterogeneity.
In: Parnell S and Oldfield S (eds) The Routledge Handbook on Cities of the Global South.
London: Routledge, 456—469.

Knorr KD (1979) Tinkering toward success: Prelude to a theory of scientific practice. Theory and
Society 8(3): 347-376.



Guma 749

Knorr-Cetina KD (1983) The ethnographic study of scientific work: Towards a constructiv-
ist interpretation of science. In: Knorr-Cetina KD and Mulkay M (eds) Science Observed:
Perspectives on the Social Study of Science. London: Sage, 115-140.

Lawhon M, Nilsson D, Silver J, et al. (2018) Thinking through heterogeneous infrastructure con-
figurations. Urban Studies 55(4): 720-732.

Mattern S (2018) Maintenance and care. Places (November) Available at: https://placesjournal.
org/article/maintenance-and-care/ (accessed 20 February 2019).

Mavhunga CC (2014) Transient Workspaces. Technologies of Everyday Innovation in Zimbabwe.
Cambridge: MIT Press.

Mavhunga CC (ed.) (2017) What Do Science, Technology, and Innovation Mean from Afiica?
Cambridge: MIT Press.

Michaels L (2011) It’s better than cash: Kenya mobile money market assessment. United States
Agency for International Development. Available at: https:/pdf.usaid.gov/pdf docs/
PBAACO032.pdf (accessed 9 April 2020).

Moss T (2016) Discarded surrogates, modified traditions, welcome complements: The cheq-
uered careers of alternative technologies in Berlin’s infrastructure systems. Social Studies of
Science 46(4): 559-582.

Ndemo B (2016) Inside a policymaker’s mind: An entrepreneurial approach to policy development
and implementation. In: Ndemo B and Weiss T (eds) Digital Kenya: An Entrepreneurial
Revolution in the Making. London: Palgrave Macmillan, 339-367.

Nucho JR (2016) Everyday Sectarianism in Urban Lebanon: Infrastructures, Public Services, and
Power. Princeton, NJ: Princeton University Press.

Nyamnjoh FB (2015) Incompleteness: Frontier Africa and the currency of conviviality. Journal of
Asian and African Studies 52(3): 253-270.

Nyamnjoh FB (2017) Drinking from the Cosmic Gourd: How Amos Tutuola Can Change Our
Minds. Bamenda: Langaa RPCIG.

Pieterse E (2008) City Futures: Confronting the Crisis of Urban Development. London: Zed Press.

Ricci L (2015) Reinterpreting Sub-Saharan Cities through the Concept of Adaptive Capacity: An
Analysis of Autonomous Adaptation in Response to Environmental Changes in Peri-urban
Areas. Cham: Springer.

Seth S, Gandhi L and Dutton M (1998) Postcolonial studies: A beginning. Postcolonial Studies
1(1): 7-11.

Silver J (2014) Incremental infrastructures: Material improvisation and social collaboration across
post-colonial Accra. Urban Geography 35(6): 788—804.

Silver J (2015) Disrupted infrastructures: An urban political ecology of interrupted electricity in
Accra. International Journal of Urban and Regional Research 39(5): 984-1003.

Simone A (2004) People as infrastructure: Intersecting fragments in Johannesburg. Public Culture
16(3): 407-429.

Simone A (2008) Emergency democracy and the ‘governing composite.” Social Text 26(2): 13-33.

Simone A (2014) The missing people: Reflections on an urban majority in cities of the South.
In: Parnell S and Oldfield S (eds) The Routledge Handbook on Cities of the Global South.
London: Routledge, 322-336.

Simone A (2016) Passing things along: (In)completing infrastructure. New Diversities 17(2):
151-162.

Sismondo S (2010) An Introduction to Science and Technology Studies. 2nd ed. Chichester:
Wiley-Blackwell.

Star SL (1999) The ethnography of infrastructure. American Behavioral Scientist 43: 377-391.


https://placesjournal.org/article/maintenance-and-care/
https://placesjournal.org/article/maintenance-and-care/
https://pdf.usaid.gov/pdf_docs/PBAAC032.pdf
https://pdf.usaid.gov/pdf_docs/PBAAC032.pdf

750 Social Studies of Science 50(5)

Star SL and Bowker GC (2006) How to infrastructure. In: Livingston S and Lievrouw L (eds)
Handbook of New Media: Social Shaping and Social Consequences of ICTs. London: Sage,
230-245.

Star SL and Ruhleder K (1994) Steps towards an ecology of infrastructure: Complex problems
in design and access for large-scale collaborative systems. In: Proceedings of the 1994
ACM Conference on Computer Supported Cooperative Work. New York: Association for
Computing Machinery, 253-264.

Star SL and Ruhleder K (1996) Steps toward an ecology of infrastructure: Design and access for
large information spaces. Information Systems Research 7(1): 111-134.

Star SL and Ruhleder K (2001) Steps toward an ecology of infrastructure: Design and access
for large information spaces. In: Yates J and Van Maanen J (eds) Information Technology
and Organizational Transformation: History, Rhetoric, and Practice. Thousand Oaks: Sage,
305-346.

Tutuola A (1952) The Palm-wine Drinkard; And, My Life in the Bush of Ghosts. New Y ork: Grove
Press.

United Nations (2007) Information economy report 2007-2008: Science and technology for devel-
opment: The new paradigm of ICT. Available at: https://unctad.org/en/Docs/sdteecb20071
en.pdf (accessed 9 April 2020).

Ward K (2005) Internet consumption in Ireland: Towards a ‘connected’ domestic life. In:
Silverstone R (ed.) Media, Technology and Everyday Life in Europe. From Information to
Communication. Aldershot: Ashgate, 125-142.

Author biography

Prince K Guma is a Researcher at Utrecht University. His research work is situated at the intersec-
tion of STS, Urban Studies and Postcolonial Studies, and explores the multiple ways through
which infrastructure domains are constructed and reconstructed through the diffusion and uptake
of digital technologies. This work is located in the worlds of East African development, emerging
from a career of multiple engagements, shaped by his belief in the entangled nature and intercon-
nectedness of things beyond tangents, and in scholarship as being more than just a field of special-
ist audiences within the academy. It is aimed to provide a menu for new explorations, enhance our
understanding of urban and digital possibilities, and add new insights to debates on technology and
urbanity in Africa and beyond.


https://unctad.org/en/Docs/sdteecb20071_en.pdf
https://unctad.org/en/Docs/sdteecb20071_en.pdf

