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Abstract. In this article, I will utilize the elusive and fluid identity and texture of water to complicate an es-
sentialist view of modern water that finds new relevance in claims to close the financing gap to provide safely
managed water for all by the year 2030. To close this gap, models of blended finance are pursued that rely on
transparent and auditable performance data of digital systems. Tracing the implementation of pay-as-you-go
(PAYGo) water dispensers in off-grid areas in the Global South, I will demonstrate that the supposedly transpar-
ent and objective data generated from remote monitoring systems form part of the enactment of only one water
reality amidst the multiple enactments of waters in relation to their sociotechnical environments, non-human
encounters, and human bodies. Drawing on ethnographic material from two different settings in Kenya — the
so-called informal Nairobi settlement of Mathare and a village called Kondo — I will show that, on the one
hand, waters’ multiplicity proliferates and, on the other hand, multiple waters and alternative water realities are
deliberately undone. The paper closes with a call for the attentiveness to multiple waters.

1 Blended finance and market-oriented models of
water supply

In line with the declaration of Sustainable Development
Goal 6 (SDG 6), “clean water and sanitation for all”, dis-
cussions about the financing gap in order to achieve this goal
have entered global water policymaking. According to the
World Bank, the water, sanitation, and hygiene (WASH) sec-
tor lacks USD 114 billion a year in overall global investment
(Welsien and Lwakabare, 2020). Besides using existing fund-
ing sources more efficiently, blended finance is increasingly
proposed by a network of policymakers, development prac-
titioners, representatives from financial institutions, philan-
throcapitalists, and private-sector actors as a means to fill this
gap. Blended finance utilizes public and development financ-
ing in order to de-risk investment and thus attract commercial
bank loans, microfinance, and output-based aid. The urge for
blended finance re-intensifies the grip on water as an eco-
nomic good and spurs its financialization. The realization of
blended finance depends not only on the increased efficiency
of revenue collection but also on transparent and auditable
data for private investors. As instances of blended finance in
the Global South are still scarce, the digitalization of water

is seen as having the potential to change this, as digital tools
cannot only increase operational efficiencies but also provide
better tracking methods.

To guarantee water supply in off-grid areas, namely in the
urban fringes and rural areas, pay-as-you-go (PAYGo) water
dispensers have been utilized increasingly over the last years.
The dispensers are designed to be installed in water kiosks,
which is the common mode of water supply in the targeted
areas. They combine prepaid smart cards with mobile pay-
ment systems that, on the one hand, are supposed to cater for
efficient revenue collection. On the other hand, they are con-
nected with an internet-enabled remote monitoring system,
also called a water management system (WMS), that tracks
every transaction — the amount dispensed and payment of the
equivalent price — to ensure complete transparency of the wa-
ter systems. The dispensers have been promoted heavily by
not only a network of consisting of financial-inclusion think
tanks, the telco industry, and philanthropic foundations but
also traditional WASH NGOs (non-governmental organiza-
tions) and the World Bank as the silver bullet to bring about
a financially sustainable water supply. After years of exper-
imenting with these systems by different organizations, the
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World Bank declared blended finance models, based on the
transparent performance data derived from PAY Go water dis-
pensers, the future of rural water supply in 2020.

The renewed efforts of water’s commodification and ob-
jectification in the name of blended finance, however, re-
enforces what Hamlin (2000) and Linton (2010) termed
“modern water”’, namely the abstract idea of one water rather
than multiple waters, which is mainly captured by quantita-
tive rather than qualitative means. In this article, I am specif-
ically interested in how technologies such as PAYGo dis-
pensers contribute to the abstraction of water while sidelin-
ing its multiple ontologies. To problematize the conception
of modern water, which comes along with blended finance, I
will draw on 8 months of ethnographic fieldwork from 2015
to 2018 on the introduction of PAYGo dispensers in two dif-
ferent settings in Kenya. First, I will engage with an exam-
ple from the Nairobi settlement of Mathare, where the local
water utility, the Nairobi City Water and Sewerage Company
(NCWSC), implemented the devices in order to extend utility
water services. Second, in a village that I call Kondo, PAYGo
dispensers have been implemented by a major WASH NGO,
funded by a philanthrocapitalist foundation from the UK, to
establish cost-recovering water systems. Although these ex-
amples were not yet directly linked to blended finance, they
can be regarded as part of paving the way for blended finance
approaches and allow me to question the objectifying claims
of these new approaches in the water sector.

After briefly sketching out the modernization of water in
line with upcoming modern sciences from the 17th century
onwards and its persistence until today, I will engage with my
theoretical perspectives on the objectification of water. Re-
garding PAYGo dispensers as “inscription devices” (Latour
and Woolgar, 1979) enables me to highlight that the sup-
posedly objective and transparent data from the WMS has
to be regarded as one water reality amongst many. Drawing
on Mol’s (2002) notion of enactment will furthermore allow
me to point out the relationality of water. Choosing exam-
ples from the fringes of urban water supply, as well as ru-
ral water supply, where the self-evidence of modern water is
still contested, enables me to, first, point out that the exten-
sion of one abstract safely managed water might be difficult
to achieve in environments of incomplete modernity, as it is
continuously overflown by the enactment of multiple waters
in practice. Second, the extension might undo alternative and
more nearby water realities.

Hamlin argues that with the upcoming of modern science,
rich conceptions of knowing “premodern waters” (Hamlin,
2000:315) were replaced by an essentialist view of water.
Regarding premodern waters, properties such as lightness,
sharpness, soft- or hardness, and temperature were regarded
as properties that were seen as unique to particular waters,

with the human body system as the primary instrument to as-
sess the qualities of these waters (Hamlin, 2000). Premodern
waters were known in their relation to people, their produc-
tive activities, and their health and were often maintained in
separate conduits (Linton, 2010:81). The scientific concep-
tion of water as HyO through chemistry and its measurement
against mathematical indexes through hydrology displaced
place-specific measurements such as the nilometer and re-
duced qualitative and incommensurable differences of waters
to measurable geometries and quantities and a dichotomous
determination of pure and impure water (Hamlin, 2000).
Hamlin uses the term “modernity” to refer to the histori-
cal period that began in the 17th century with the advent of
modern science. While the discourse of development mobi-
lized the “modern-traditional dichotomy” (Escobar, 1995:78)
to modernize what was assumed to be traditional, I am siding
with Latour (1993), who argues that “[w]e have never been
modern”. Latour points out that, far from being universal, the
practices of modern science are no more and no less cultural
than any other culture that has been described by anthropol-
ogists and therefore have to be analysed and described with
the same anthropological scrutiny. Pure H,O does not exist
in nature and is thus a scientific abstraction and a product of
modern scientific culture (Illich, 1985).

In the 19th century, new scientific theories of disease
transmission emerged, which recognized water as a medium
of pathogenic contamination, increasingly subjugating it to
biopolitical concern (Bakker, 2012). Water has played an im-
portant role during industrialization and in urban modern-
ization efforts during that time (Kaika, 2005), since health
and cleanliness have become associated with the well-being
of society and the “bacteriological city” (Gandy, 2004). The
“integrated infrastructural ideal” (Graham and Marvin, 2001)
with universal water and sanitation networks also found its
way into development approaches in cities in the Global
South (Bakker, 2010), although it could never be fully re-
alized (Furlong and Kooy, 2017; Kooy and Bakker, 2008). In
the rural areas of the Global South, the belief that ground-
water was “wholesome” (Wagner and Lanoix, 1959:19) and
“by far the most [...] safe in nature” (Wagner and Lanoix,
1959:57), soon challenged surface water from not only
rivers but also hand-dug wells for domestic use, which were
widespread in the 1960s. In the post-WWII development pe-
riod, security of supply dominated over economic concerns.

With generally growing environmental problems from the
1970s onwards and the option of generating new water sup-
plies disappearing, future visions of scarcity gave way to
considerations of improving the efficiency of available water
supplies. Linton (2010) argues, however, that merely chang-
ing the ratio of people to water leaves the idea of modern wa-
ter intact. To curb water use, water was declared an economic
good at the Dublin conference in 1992. Transposing water
from a state-owned resource to an economic abstraction open
for privatization only meant shifting the same thing from one
dimension to the other. The introduction of cost recovery and



privatization also led to universal metering attempts through
conventional water meters as well as prepaid systems (Mar-
vin et al., 2001; Loftus, 2006; von Schnitzler, 2008). How-
ever, being an elusive and fluid substance, water is difficult
to measure and contain. Urban utilities were struggling with
then called non-revenue water — particularly in “informal ar-
eas” (von Schnitzler, 2017) — thereby ignoring that such sup-
posed loss might replenish people’s water sources elsewhere
(Anand, 2015). In most privatization attempts, the envisaged
financial flows did not materialize, and private-sector activ-
ity had declined by the late 1990s because of “revenue-risk”
(Bakker, 2010:96). In rural areas, the efforts to establish cost
recovery of community-managed water systems could never
be realized (IRC, 2003).

While the Millennium Development Goals (MDGs) were
primarily about access to improved drinking water supply,
the discussion on the SDGs shifted to a financing gap to
achieve water supply for all by 2030, which is to be closed
with blended finance (Welsien and Lwakabare, 2020). With
the declaration of the SDGs, the concept of blended finance
has become prominent in development cooperation in gen-
eral (Mawdsley, 2018). The concept has been normalized by
US philanthrocapitalist organizations and has its beginnings
in impact investing, which was initially not concerned with
financial returns but rather with “what works” (Bishop and
Green, 2015) in the sense of social or cultural impact. Having
increasingly turned towards profit orientation, philanthrocap-
italists currently use their funds to connect previously non-
market spheres to the market (Kumar and Brooks, 2021).
Blended finance utilizes donor/philanthrocapitalist grants in
order to de-risk repayable financing, such as microfinance,
output-based aid, or raising equity. Blended finance forms
part of the financialization of water in the Global North
(Ahlers and Merme, 2016; Bayliss, 2014) and has started to
enter water supply in the Global South as well (Williams,
2021).

Water utilities increasingly utilize ICTs (information and
communication technologies) for pro-poor services to in-
crease their return on investment (Guma, 2019). Specifi-
cally in off-grid areas, PAYGo dispensers are being deployed
to materially ensure revenue collection (Amankwaa et al.,
2021). Their implementation has been promoted by a net-
work of private actors, such as the Groupe Speciale Mo-
bile Association (GSMA) as the world lobby organization
of the global telco industry, the financial-inclusion think tank
Consultative Group to Assist the Poor (CGAP; Waldron et
al., 2019), and philanthropic foundations (Bhatnagar et al.,
2017). However, traditional WASH actors, such as the In-
ternational Water and Sanitation Centre (IRC; Smits et al.,
2016) or the World Bank, have promoted the use of PAYGo
water dispensers as well. The World Bank declared that it
will implement solar pumping stations in 165 villages in Tan-
zania, to be financed with a combination of output-based aid
and microloans to be paid back by the respective commu-
nities in 4 years’ time, utilizing PAYGo dispensers to facil-

itate this financial model (Welsien and Lwakabare, 2020).
De-risking is not only about blending and enforcing revenue
collection. As these organizations argue, regarding innova-
tive financing involving banks and microfinance institutions,
digital technologies can particularly create transparent and
auditable transactions that creditors will require. It is these
data that will provide ontological grounds for the realization
of blended finance models.

With regard to water in particular, authors have pointed out
that its elusive and fluid nature and identity make it diffi-
cult to reconcile it with efforts of quantification and objecti-
fication. Illich (1985) reminds us that water is “stuff”’, which
can perform in infinite ways. Ballestero (2019) has portrayed
how attempts to specify the materiality of water in such a
way that it is recognized as a human right to counter its com-
modification has resulted in long lists and taxonomies. Ab-
straction is central not only for modern water but also for
processes of its economization as “‘to abstract’ is to transport
into a formal, calculative space” (Muniesa et al., 2007:4). Re-
garding the economization of water, specifically von Schnit-
zler (2008) has shown how the production of calculative
citizenship through prepaid meters in Johannesburg, South
Africa, has allowed more diverse and multidirectional ques-
tions regarding citizenship and anti-apartheid resistance to be
sidelined for the sake of economic reasoning. Loftus (2006)
has observed how the introduction of prepaid meters in Dur-
ban, South Africa, contributed to the reification of rational-
istic economic reasoning while suppressing situated knowl-
edges of the water scape. We can consider PAY Go dispensers
as economic devices that have the capacity to turn water into
an economic good. In order for goods to become “objects” —
a necessary precondition for their marketization and for any
commercial transaction to take place — “framing” (Callon,
1998) is necessary: goods have to become precisely defined,
distinct, and demarcated with clear boundaries. PAYGo dis-
pensers translate water into measured litres, attach a set price
to this unit of measurement, and disentangle water from any
social ties it might be embedded in, thereby rendering it mea-
surable and calculable. Similar to the observations of von
Schnitzler and Loftus, PAYGo dispensers have the capacity
to introduce economic rationality into their users’ everyday
water practices (Tristl and Boeckler, 2022).

However, PAYGo dispensers can also be regarded as “in-
scription devices” (Latour and Woolgar, 1979), since, when
water flows through the dispenser, a sensor will calculate
its flow rate, directly translating it into increasing numbers
of litres and a decreasing credit balance on the water card.
These inscriptions will then be visible not only at the user
interface of the dispenser but also on the WMS, enabling cal-
culations of litres dispensed and profit rates possibly repre-
senting auditable data for investors. The supposed transpar-



ent data from the WMS, however, represent only one real-
ity amongst many, as realities are enacted in relation to in-
scription devices. This means that reality is not simply there,
waiting to be discovered, but is performative, relational, and
emergent in practice (Law, 2004; Mol, 2002). Without the
measuring and translating capabilities of water dispensers,
indefinite masses of water could not be subject to any calcu-
lation. Only after establishing commensurability with univer-
sally understandable metrologies — in this case, price per litre
— “universal knowledge” can be opposed to what is deemed
“local knowledge” (Latour, 1987:229).

Since realities are enacted in practice, different prac-
tices may enact different realities (Law, 2004). Studying
atherosclerosis in a Dutch hospital, Mol (2002) has shown
that atherosclerosis is enacted in multiple ways in relation
to different practices of diagnosis, including different theo-
ries and tools as well as the patient’s body. Mol (2002) re-
frains from reducing the multiplicity of atherosclerosis to dis-
course or perspective but argues that atherosclerosis is some-
thing different depending on the sociomaterial relations it
is performed in. Drawing on Mol’s (2002) notion of enact-
ment, Robertson (2016) has shown in her ethnographic ac-
count of water practices in Tarawa, Kiribati, how different
waters are enacted in relation to different water technolo-
gies (wells, pipes, and pumps) and people’s affective rela-
tionships towards these technologies. I want to draw on these
views and show how, beyond objectified water to be tracked
in the WMS, in different settings in Kenya, different waters
are enacted in relational sociotechnical entanglements with
diverse elements, ranging from infrastructures and people’s
own bodily experiences to soap and rumours.

Infrastructural devices such as the dispenser are open-
ended ontological experiments. Since they will integrate and
work upon many disjunctive elements and set these into new
relations, they will contribute to the enactment of new and
unforeseen ontologies in practice (Jensen and Morita, 2017).
However, some reality-enacting devices are also “hungry”
(Singleton and Law, 2013:261) and “seek to extend them-
selves and colonize other practices” (Singleton and Law,
2013:261). Thus, as certain realities are enacted, alternative
water realities might be “un-made” (Law, 2004:33) or “were
never made at all” (Law, 2004:33). Tracing, on the one hand,
how alternative and multiple water realities might be undone
and, on the other hand, the proliferation of the multiplicity
of water that comes along with the implementation of in-
frastructural experiments such as PAYGo water dispensers
allows me to complicate objectifying claims in the name of
blended finance.

The dispenser renders water abstract and objectified by mea-
suring it in litres. But, far from litres being universal, the
common mode of measurement in the areas of implemen-

tation, in Kondo as well as in Mathare, is jerrycans — repur-
posed 20 L cooking oil containers. In Kondo, for example,
one is charged KES 3 for one jerrycan; 20L was, in fact,
negotiable because a jerrycan filled to the top can fit 22 to
23, not only 20L. On the one hand, 20L jerrycans were
normalized. The water price was set to KES 0.15 per litre
so that 20 L was actually dispensed for KES 3. Furthermore,
while water consumption could now conveniently be traced
from the WMS in the presumably universal measuring unit of
litres, in Kondo only odd numbers showing up on the inter-
face of the dispenser, such as 0.15, indicated that there might
also be alternative ways of measuring water. The production
of commensurability and supposedly universal units of mea-
surement had been achieved, and with it “domination from a
distance” (Latour, 1987:223), with “digital devices” (Ruppert
et al., 2013) once implemented enabling even easier mobility
of data. At the same time, fetching water was now rendered
strange and non-transparent to the users. Since the interface
only displayed the price per litre, they now had to calculate
the following. What was the balance on the card before they
fetched water? How much was it afterwards? Sometimes,
there was confusion. Was the water more expensive when
it ran faster, since the balance decreased more quickly (field
notes, February 2017)? Besides such complicated metrolog-
ical disputes, waters’ multiplicity also proliferated in other
ways.

In 2009, an estimated 60 % of Nairobi’s population was es-
timated to live in so-called informal settlements — amongst
them Mathare — which comprise only 5 % of the city’s resi-
dential land (Ruhiu et al., 2009). While official numbers are
difficult to obtain, studies indicate that especially youth un-
employment in Mathare is high, with the available employ-
ment opportunities only lasting a few days (Muiya, 2014).
Since the colonial period and after, Nairobi has witnessed
donor-funded development projects to bring the city in line
with modern ideals of water supply, which could, however,
never be realized (Blomkvist and Nilsson, 2017). Also, the
failed attempt of privatizing the management of the water-
works in 1999 (Bayliss, 2003) did not contribute to a full
realization of the “integrated infrastructural ideal” (Graham
and Marvin, 2001). Since a land permit is necessary to gain
a legal water connection, most parts of informal settlements
are not legible to obtain such a connection. Estimations state
that 15 % of the Nairobi’s water production goes into these
areas. The neglect of informal areas results in a high number
of illegal connections, which, in turn, result in frequent water
rationing by the NCWSC (Ruhiu et al., 2009:11).

In the pursuit of the MDGs, there was a donor-led push to-
wards “inclusive” and “participatory” formalization of exist-
ing water points in Nairobi to extend the regulation of service
provision regarding price setting and water quality. Formal-



ization took place by constructing water kiosks and setting up
community-based organizations (CBOs) (Ruhiu et al., 2009).
For the operation of the official water kiosks, CBOs con-
sisting of Mathare residents were contracted to sell water at
a price of KES 1 per jerrycan. In the face of the dire eco-
nomic situation in Mathare, not only illegal vendors but also
the official CBO sold water at a much higher price, rang-
ing between KES 2 and KES 10 per jerrycan. As part of the
“arduous and contingent” (Williams, 2021) process of creat-
ing the preconditions for the financialization of water in ur-
ban Kenya, the NCWSC turned towards revenue generation
from informal areas (Drabble et al., 2018), which has been
paired with the implementation of ICTs (Guma, 2019). The
NCWSC tried to force out illegal vendors through competi-
tion by replacing the official CBOs with PAYGo dispensers
and offering the presumably “same” water at the very cheap
price of KES 0.5 per jerrycan. While directly connected to
the NCWSC network, water tanks on top of the kiosks were
filled up by water lorries during rationing in order to keep up
a steady supply.

In Mathare, the water that came through the main pipes
of the NCWSC was generally seen as trustworthy. In many
cases, however, people did not receive water directly from
the NCWSC main pipe but from all kinds of different con-
nections — official water points and illegal connections to
the main pipe. Cholera or typhoid outbreaks are frequent in
Mathare and other areas of Nairobi, which is often the re-
sult of leaking water pipes running through streams of sew-
erage. Here, fetching water had nothing to do with trustful
routinized tapping from a static infrastructure that fades into
the background (Star, 1999). Rather, infrastructure could be
characterized by continuous normalized interruption (Gra-
ham and Thrift, 2007), where people themselves often had to
be regarded as active infrastructures (Simone, 2004). As one
resident explained, “I will not go to every [water] seller. Be-
cause sometimes you look at where this water is coming from
and where it is connected, you feel like ‘Jesus, help us! Now
I’m getting dirty water!”” (Anne, interview, February 2016).
The extension of utility water with PAYGo dispensers has
to be situated in relation to these contexts of economic and
infrastructural uncertainties.

Residents of Mathare were concerned about the water tanks
on top of the kiosks. Concerns were raised because of the lor-
ries carrying water to Mathare. The big blue water tankers,
telling everybody they were carrying “CLEAN WATER” in
big white lettering written on their tanks, did cause quite
some sensation each time they navigated the narrow paths
of Mathare. Residents of Mathare perceived the lorries as old
and dirty. They were concerned that the trucks might pol-
lute the water. However, even more than the condition of the
trucks, people were concerned about the source of the water.

I see lorries coming with water, so I wonder, where
is the water coming from? Because it was an-
nounced: no water. Get prepared. Three days, there
is going to be no water. Then there are the lor-
ries. Question mark! What is this? (Stella, inter-
view, February 2016)

According to Wallace, an employee of the NCWSC, the
water was taken from the six hydrants located at the main
pipes transporting water to the city. These hydrants are un-
affected by rationing and always have high water pressure
(Wallace, interview, January 2016). Residents of Mathare
were not convinced by such explanations. They kept on won-
dering “Is it from Nairobi River?” (Stella, interview, Febru-
ary 2016) or “Maybe there is an expired water somewhere,
so they want it to be used and to be sold, so they don’t
lose money” (Muthoni, interview, February 2016). Consid-
ering water as relational, I argue that, amidst circumstances
of infrastructural uncertainty, water itself cannot be taken for
granted. Accordingly, users as active infrastructurers had to
continuously question water in relationship to these environ-
ments.

Furthermore, the inhabitants of Mathare were worried that
things such as “poo-poo” (Janis, interview, January 2016),
“dead cats” (Anne, interview, January 2016), “dead rats”
(Anne, interview, January 2016), or “dirty panties” (Chris-
tine, interview, January 2016) either might fall or be thrown
into the tanks on purpose. Others were more concerned
about bad spirits that might contaminate the water: “Last
time, somebody threw a bone of a child inside the tank, for
witchcraft” (Eric, interview, January 2016). NCWSC staff
dismissed such allegations as incitement, as Wallace, the
NCWSC employee, explained:

I think that community is dynamic, and there are
those who are for it [the dispensers], and there
are those who are not for it. ... The illegal ven-
dors know that this guy is going to buy metered
water at 50 cents [0.50 KES]. And I have been
selling this illegal water at around two shillings,
three shillings, even to five shillings [2, 3, 5 KES].
... And if they see they are losing business, they
will sabotage definitely. (Wallace, interview, Jan-
uary 2016)

The question that I am concerned with is not whether these
allegations are true or if they can be reduced to incitement.
Rather, I suggest that such rumours have to be taken seriously
concerning the enactment of water in practice. They are,
however, only effective in relation to the non-modern infras-
tructural environments of Mathare and its general “rhizomic
trajectories of abandonment” (Kimari, 2021:141), which are,
in the context of the enduring imperial planning in Nairobi,
particularly well reflected in water infrastructures and water
service provision. In the face of such histories of infrastruc-
tural violence and neglect, users continued to speculate about



the source of the water. Uncertainty remained and could not
easily be cast aside by the objectifying attempts of PAYGo
water dispensers.

The “incomplete modernity” (Gandy, 2006:374) of urban
water infrastructure in Nairobi, resonating with a history of
marginalization, compelled Mathare residents to be sensi-
tive to the characteristics of water. When using the dispenser,
people paid attention to the water temperature. When it was
cold, it was an indicator it came directly from the NCWSC
pipe. When it was warm, it was from the tank. Furthermore,
the water users had encounters with non-human interlocu-
tors. Some users fetched water in the evening and realized in
the morning that particles had settled on the bottom. Another
user explained, “T got a worm in the water. I was using it for
everything in the house. It used to be multipurpose. Washing,
cleaning, drinking, everything” (Dorothy, interview, Febru-
ary 2016). Yet again, others found the water had strange ef-
fects on their body, with physical reactions including itchy
skin after bathing or diarrhoea: “then I realized, better boil
before drinking” (Joyce, interview, February 2016). These
incidents in turn interact with life circumstances such as hav-
ing children: “I decided, I have kids, I also really care about
my health. ... So maybe for washing, yes. But cooking and
drinking is out of order” (Sheila, interview, February 2016).

The interplay of rumours, witchcraft, leaking infrastruc-
ture, histories of abandonment, particles or worms in the wa-
ter, and physical reactions, together with concerns for one’s
own health or that of one’s children or relatives, enacted dif-
ferent waters in practice. As explained by the different wa-
ter users, some were now using the dispenser water only for
washing — the most water consumptive activity of domestic
use —and used other waters for drinking and cooking, thereby
also practising different waters by keeping them separate (see
also Robertson, 2016). Others practised what they now con-
sidered dirty water by boiling it before use. As the enactment
of modern water depends on modern scientific and techno-
logical environments, the enactment of waters in Mathare is
the outcome of an interplay of sociomaterial practices and
entanglements that are shaped by concerns and uncertainties
that come along with faltering and unreliable infrastructural
systems and the bodily reactions of the people. Water can-
not simply be disconnected from its sociotechnical environ-
ments, which force people to continuously reflect on their
source of water instead of taking it for granted. While the
data generated at the WMS serve as the ontological basis
for blended finance and can be conveniently utilized by the
NCWSC, the goal that is pursued with such funding models,
namely to extend safely managed water for all, did not mate-
rialize in people’s everyday water practices. Rather, the wa-
ter from the dispenser became one source of water amongst
many, to be handled with careful reflection.

The village I call Kondo is located in Makueni County,
which forms part of Ukambani, the land of the Kamba peo-
ple. While off-grid water sources, such as groundwater from
wells are common in many cities in the Global South (Fur-
long and Kooy, 2017), the presence of water from different
sources is even more evident in rural areas. Water kiosks
in Kondo are connected to boreholes and thus supplied by
groundwater. Furthermore, Ukambani has a long history of
rainwater harvesting in various ways. Besides boreholes,
there are earth and sand dams that have been constructed
mainly by the Kenyan government. Dam water is considered
to be suitable especially for livestock, small-scale irrigation,
and some domestic purposes (Malesu et al., 2008). Makueni
County falls under the category of arid and semi-arid lands
(ASALSs). Here, rains are periodical, and dams will fall dry
at one point. The only permanent water stream is the highly
polluted Athi River. With 64 %, the poverty level in Makueni
is far greater than the Kenyan average of 45 % (World Bank,
2013). Since the community-managed water system was not
generating enough revenue to cover its maintenance, PAYGo
water dispensers were implemented in every kiosk to cater
for more efficient revenue collection. The goal of the philan-
throcapitalist foundation funding the project was to find out
if the implementation of dispensers could lead to the prof-
itability of the water system.

Many of the residents of Kondo preferred borehole water
for drinking. This preference resulted from bodily encoun-
ters. When, in the past, a borehole broke down, people con-
tracted typhoid from using dam or river water for drinking, as
Grace, a Kondo resident, explained (Grace, interview, Febru-
ary 2017). For other uses, people did, however, prefer dam
water. Groundwater in Makueni is saline (Government of
Kenya, 2013), which means a lot of soap has to be used
when washing clothes. People did not like the taste of tea
prepared with the “hard”, i.e. saline, borehole water, and the
milk flocculated easily. When cooking githeri, a common
Kamba dish, the corn and beans did not become soft for a
long time. The different waters in Kondo were enacted in re-
lation to the water technology; people’s bodily experiences;
and other elements such as soap, tea, milk, or maize.

However, for cost-recovery reasons, it was in the interest
of the implementing agencies that people use as much bore-
hole water as possible. In pilot projects, the manufacturer of
the dispensers tried to increase the usage of borehole wa-
ter through sensitization campaigns on the benefits of clean,
i.e. borehole, water, which turned out to be unsuccessful, as
Ole, an employee of the manufacturer, explained:

When these communities are supposed to pay for
water, ... it is an expense, and they do anything



they can to avoid that expense. So when it is [the]
rainy season, they rather walk those 4 km down to
the river and scoop that water. No matter if it is not
healthy, whatever. So that is what they do. (Ole,
interview, June 2016)

One recommendation for further implementations of
PAYGo dispensers was to specifically target ASALSs to count
on “seasonal effects”, i.e. people using more borehole wa-
ter during the dry season due to limited availability of other
sources, as Ellen, another employee of the manufacturer,
explained (interview, November 2016). The NGO workers
agreed to that view as well: “Given that it is an arid area,
where the only source of water are those boreholes, the rev-
enue may be high” (Ezekiel, interview, February 2016).

Problematic was the permanent Athi River, however.
Otieno, an NGO worker, tried, for good reasons, to discour-
age the residents of Kondo from using water from the river:

The water in Athi River is dirty. ... There will be
funny behaviours if you continue taking the wa-
ter. ... Stop drinking water from the river. It has
waste from industry. Heavy metals, which may
cause cancer. Cancer is bad because if it affects
you, a part has to be cut away. Leave water from
the river, and drink this one. (Otieno, sensitization
meeting, February 2017)

The Athi River fell victim to the postcolonial moderniza-
tion experiment, which was accompanied by a low appre-
ciation of surface waters, and rivers were still the focus of
the search for the “ultimate sink™ (Tarr, 2001) for urban and
industrial wastewater until the 1970s. However, the incom-
plete modernity in Nairobi refers to not only the water sup-
ply but also the sewerage network. Only 40 % of the popu-
lation in Nairobi is connected to this network. The discharge
from the two semi-functional sewerage treatment plants of
Nairobi, as well as the run-off of unconnected areas such
as Mathare, enters the Nairobi River, which flows into the
Athi River, untreated. Furthermore, the Athi River is highly
polluted with heavy metals and pathogenic pollutants, dis-
charge from industries, and run-off from agricultural activi-
ties (Kithia, 2007).

At the same time, users were educated that “water is
an economic good” (Otieno, sensitization meeting, Febru-
ary 2017). However, it is difficult to reconcile the commodifi-
cation of water with health considerations, especially in com-
bination with a lack of budget on the part of users. At one of
the meetings, a participant holding up a 0.5L bottle asked
Otieno, “If I fill up this small bottle, will it be charged?”
(Kondo resident, sensitization meeting, January 2017). In the
past, it used to be common that, in the case of lacking bud-
gets, people would get water for free — especially for drink-
ing. Measuring water against some mathematical abstraction
rather than its place-specific context, water was now water,
no matter if it was poured in a glass or a small bottle, whether

it was for drinking or some other use, a circumstance that
forced water users to turn towards dam and river water for
drinking during times of lacking budgets.

Far from being natural, the conditions of (water) scarcity in
Ukambani have always been partly the outcome of specific
colonial, national, and international interventions (Rocheleau
et al., 1995). Besides considering water scarcity as tempo-
ral and cyclical, as well as relative, amongst others, to rain-
fall, rather than absolute (Mehta, 2003), we can understand
drought as an “infrastructural event” (Carse, 2016) or an out-
come of accreted sociotechnical decisions. Infrastructure has
the capacity to naturalize certain water uses, such as large
dams (Carse, 2016; Mehta, 2003) or, in this case, ground-
water, while undoing potential, closer modes of water access
such as rainwater, which might flow off unhindered (Mehta,
2003). In Kondo during the wet season, with its heavy rain-
falls, water is abundant, and some of the rainwater was al-
ready held back by earth and sand dams. There were, how-
ever, signs of another, partly realized alternative water re-
ality. Central to this reality was an object that is character-
ized by an almost obscene simplicity: a water tank. Usually
the clumsy, silent, and self-evident companion of the sleek,
fancy, highly technologized water dispenser, I want to high-
light two encounters where it was the sparkling protagonist.

In Kondo, most people live in compounds with several
buildings that house the extended family. I was visiting
Musa, a resident of Kondo, whose family was practising rain-
water harvesting. Using gutter-to-tank technology supplying
a 5000 L tank, they survived on rainwater for drinking and
cooking throughout the year. In a perfect example of “com-
munity management” (IRC, 2003), the grown-up sons of the
family purchased the tank together for KES 33 000 and in-
stalled it in 2012 on their own initiative.

Author: Does it [the tank] need maintenance?

Musa: It is taken care of. Mother treasures it like
nothing else in the compound.

(Musa, interview, February 2017)

They cleaned the tank seasonally. Before using the wa-
ter, they treated it with chlorine and stored it in a dark, cool
place inside the house. They preferred the “sweet” (Musa,
interview, February 2017) rainwater to what they considered
“hard” (Musa, interview, February 2017), borehole water.
Since Musa and his family started using rainwater for drink-
ing, they have not experienced any health problems that they
would have attributed to water consumption. Furthermore,
they now had a water source right there in their compound.
Their water-related life was centred around the water tank
in their home, whereas boreholes and water dispensers were
rather peripheral. During the rainy season, they fetched ad-
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Figure 1. Water tanks at a campaign event in Kondo for the 2017 presidential elections in Kenya (source: author’s photo).

ditional water for other uses from the dams, and they did so
from the borehole during the dry season.

Another encounter with rainwater-harvesting tanks took
place during a political rally in Kondo for the upcoming 2017
presidential elections. One of the government representatives
for women, who was touring the country trying to win votes,
had brought two truckloads of brand-new 2500 L water tanks
to be distributed as empowerment measures amongst women
so they would be able to collect rainwater from the roofs of
their homes (Fig. 1). While water tanks can be powerful tools
to bypass state power (Meehan, 2014) — especially in en-
vironments where river water is polluted, borehole water is
costly and saline, and rain falls abundantly during short pe-
riods of the year — water tanks have the capacity to become
tools of “technopolitics” (Hecht, 1998).

When handled correctly, rainwater from roof catchments
is considered safe for drinking (Kimani et al., 2015; Mor-
gan, 1992). Peter Morgan (1992), the inventor of the Zim-
babwe Bush Pump, which has been analysed by de Laet and
Mol (2000) as the perfect adapted technology, argues that
roof catchment systems are an obvious choice for water sup-
ply in Kenya, since their simplicity and durability makes
them easy to understand and manage, thereby reducing is-
sues of maintenance. Especially when placed in the family
setting, “reliance on outside intervention for its operation is
minimal” (Morgan, 1992:14). In Makueni County, 27% of all
houses have roof catchments (Government of Kenya, 2013).
However, families usually lack storage capacities to contain
water throughout the year, especially because rain falls abun-
dantly during short periods and because of the high acquisi-
tion costs of water tanks (Kimani et al., 2015). NGOs usually
implement roof catchments merely at community buildings,
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such as public schools. Rooftop catchment systems in peo-
ple’s homes are a low priority for donors because they re-
quire intervention on a small scale. Thus, they are a bad fit
for a goal-driven and unidirectional policy environment with
imperatives of rapid scalability.

5 Conclusion: nurturing multiple waters

As Mattern (2015) reminds us in her analysis of the history
of the urban dashboard, “dashboard designers are in the busi-
ness of translating perception into performance, epistemol-
ogy into ontology”. The supposedly transparent and objec-
tive data produced on dashboards of the WMS form the on-
tological basis for models of blended finance in order to close
the financing gap, which, in turn, perpetuates the idea of one
modern water. While, with the help of digital devices, data
can be conveniently viewed not only by the NCWSC but
potentially also by investors anywhere in the world, I have
shown that these data contribute to the enactment of only
one water reality amongst many. In Mathare, water was en-
acted together with sociotechnical circumstances that came
along with infrastructural uncertainties, trajectories of abjec-
tion, economic deprivation, and general local and global in-
equalities. This led to the promise to extend some abstract
“safely managed water” for all not being upheld in the every-
day water practices of the residents of Mathare. Vice versa,
in Kondo, people have always utilized different waters for
different purposes. The colonizing attempts of PAYGo wa-
ter dispensers not only aimed at undoing these different wa-
ters by deliberately counting on “seasonal effects” or, rather,
drought. The supposedly transparent performance data of
dashboards to facilitate blended finance models also fore-
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closed some more qualitative and multidirectional reasoning
about more moderate, place-specific, and locally preferred
solutions, such as rainwater harvesting at the family level.

If there are multiple realities out there, there are some “on-
tological politics” (Mol, 2002:viii) at play as to why one re-
ality is preferred over others. We should keep that in mind re-
garding the increasingly unidirectional market orientation of
the water sector in the face of models of blended finance that
rely on presumably objective performance data. In the con-
text of market-based water supply, alternatives are not only
out of focus, but they also represent competition for the cen-
tralized provision of water as an economic good. In contrast,
not only in Kondo but also in Mathare and other “informal
settlements”, multiple waters from sources such as rainwa-
ter harvesting at a household level and river water were uti-
lized up until the 1960s (Akallah and Hard, 2020). As de-
pendency on centralized water systems has been created, one
might wonder whether, in the wake of the drastically increas-
ing global water scarcity, it would not be more “sustainable”
— not only in Kenya — to honour and use waters, including
surface water such as rivers and streams, with regard to their
potentially different qualities. This means that more mod-
est and not so colonizing devices such as roof catchments
need more nurturing. And, while we should carefully avoid
the trap of the “rehabilitation” of rivers (Kimari and Parish,
2020) rivers and surface waters in terms of “remedying an
ahistoricized pollution” (Kimari and Parish, 2020:5), perhaps
we should treat them better. Taking seriously the relational-
ity of water means that solutions to problems of water supply
need to be context-specific and multiple rather than abstract
and universal.

For reasons of confidentiality, the ethnographic
material on which this article is based is not publicly available. If
you have any questions, please contact the author.

The author has declared that there are no
competing interests.

Publisher’s note: Copernicus Publications remains
neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

I would like to thank Uli Beisel,
Markus Keck, and Julia Verne for the invitation to contribute
to the special issue ‘“Development in action” and for organizing
it. I am furthermore grateful for the valuable and constructive
comments of two anonymous reviewers.

This research has been supported by the
Hans Bockler Foundation (grant no. 391243), the Goethe Univer-

sity Frankfurt, and a field research grant of the French Institute for
Research in Africa.

This paper was edited by Myriam Houssay-
Holzschuch and reviewed by two anonymous referees.

Ahlers, R. and Merme, V.. Financialization, water gover-
nance, and uneven development, WIREs Water, 3, 766-774,
https://doi.org/10.1002/wat2.1166, 2016.

Akallah, J. A. and Hard, M.: Under the historian’s radar: Local wa-
ter supply practices in Nairobi, 1940-1980, Water Altern., 13,
886-901, 2020.

Amankwaa, G., Heeks, R., and Browne, A. L.: Digital innovations
and water services in cities of the Global South: A systematic
literature review, Water Altern., 14, 619-644, 2021.

Anand, N.: Leaky states: Water audits, ignorance, and the
politics of infrastructure, Public Culture, 27, 305-330,
https://doi.org/10.1215/08992363-2841880, 2015.

Bakker, K.: Privatizing Water. Governance Failure and the World’s
Urban Water Crisis, Cornell University Press, New York,
ISBN 9780801447235, 2010.

Bakker, K.: Water: Political, biopolitical, material, Soc. Stud. Sci.,
42, 616-623, https://doi.org/10.1177/0306312712441396, 2012.

Ballestero, A.: A Future History of Water, Duke University Press,
Durham, ISBN 9781478004516, 2019.

Bayliss, K.: Utility privatization in Sub-Saharan Africa: A
case study of water, J. Mod. Afr. Stud., 41, 507-531,
https://doi.org/10.1017/S0022278X03004415, 2003.

Bayliss, K.: The financialization of water, Rev. Radical Pol. Econ.,
46, 292-307, https://doi.org/10.1177/0486613413506076, 2014.

Bhatnagar, N., Lampert, S., Goyal, V., Mehta, R., Rai, R., and
Chandrasekhar, A.: The Untapped Potential of Decentralized
Solutions to Provide Safe, Sustainable Drinking Water at Large
Scale: The State of the Safe Water Enterprises Market, Dalberg,
114 pp., https://www.ircwash.org/resources/untapped-potential-
decentralized-solutions-provide-safe-sustainable-drinking-
water-large (last access: 30 June 2022), 2017.

Bishop, M. and Green, M.: Philanthrocapitalism rising, Society, 52,
541-548, https://doi.org/10.1007/s12115-015-9945-8, 2015.

Blomkvist, P. and Nilsson, D.: On the need for system alignment in
large water infrastructure: Understanding infrastructure dynam-
ics in Nairobi, Kenya, Water Altern., 10, 283-302, 2017.

Callon, M.: An essay on framing and overflowing, in: The Laws of
the Markets, edited by: Callon, M., Blackwell, Oxford, 244-269,
ISBN 9780631206088, 1998.

Carse, A.: Drought as infrastructural event, Limn, https:
/Mimn.it/articles/drought-as-infrastructural-event/ (last access:
30 June 2022), 2016.

de Laet, M. and Mol, A.: The Zimbabwe
Bush Pump, Soc. Stud. Sci., 30, 225-263,
https://doi.org/10.1177/030631200030002002, 2000.

Drabble, S., Mugo, K., and Renouf, R.. A Journey
of Institutional Change: Extending Water Services
to Nairobi’s Informal Settlements, WSUP, 36 pp.,

https://www.wsup.com/content/uploads/2018/10/10-2018-


https://doi.org/10.1002/wat2.1166
https://doi.org/10.1215/08992363-2841880
https://doi.org/10.1177/0306312712441396
https://doi.org/10.1017/S0022278X03004415
https://doi.org/10.1177/0486613413506076
https://www.ircwash.org/resources/untapped-potential-decentralized-solutions-provide-safe-sustainable-drinking-water-large
https://www.ircwash.org/resources/untapped-potential-decentralized-solutions-provide-safe-sustainable-drinking-water-large
https://www.ircwash.org/resources/untapped-potential-decentralized-solutions-provide-safe-sustainable-drinking-water-large
https://doi.org/10.1007/s12115-015-9945-8
https://limn.it/articles/drought-as-infrastructural-event/
https://limn.it/articles/drought-as-infrastructural-event/
https://doi.org/10.1177/030631200030002002
https://www.wsup.com/content/uploads/2018/10/10-2018-A-journey-of-institutional-change-Extending-water-services-to-Nairobi

A-journey-of-institutional-change-Extending-water-services-to-
Nairobi (last access: 7 January 2019), 2018.

Escobar, A.: Encountering Development: The Making and Unmak-
ing of the Third World, Princeton University Press, Princeton,
ISBN 9780691150451, 1995.

Furlong, K. and Kooy, M.: Worlding Water Supply: Thinking Be-
yond the Network in Jakarta, Int. J. Urban Reg. Res., 41, 888—
903, https://doi.org/10.1111/1468-2427.12582, 2017.

Gandy, M.: Rethinking urban  metabolism:
space and the modern city, City, 8,
https://doi.org/10.1080/1360481042000313509, 2004.

Gandy, M.: Planning, anti-planning and the infrastructure cri-
sis facing metropolitan Lagos, Urban Stud., 43, 371-396,
https://doi.org/10.1080/00420980500406751, 2006.

Water,
363-379,

Government of Kenya: Makueni County: First
county integrated development plan 2013-
2017, 127 Pp-» https://makueni.go.ke/download/

makueni-county-integrated-development-plan-2013-2017/
Mwpdmdl=2882&refresh=62bc768432bc51656518276 (last
access: 30 June 2022), 2013.

Graham, S. and Marvin, S.: Splintering Urbanism: Networked In-
frastructures, Technological Mobilities and the Urban Condition,
Routledge, London, New York, ISBN 9780415189651, 2001.

Graham, S. and Thrift, N.: Out of order, Theor. Cult. Soc., 24, 1-25,
https://doi.org/10.1177/0263276407075954, 2007.

Guma, P.: Smart urbanism?: ICTs for water and elec-
tricity supply in Nairobi, Urban Stud., 39, 2333-2352,
https://doi.org/10.1177/0042098018813041, 2019.

Hamlin, C.: “Waters” or “water”? — Master narratives in wa-
ter history and their implications for contemporary water pol-
icy, Water Policy, 2, 313-325, https://doi.org/10.1016/S1366-
7017(00)00012-X, 2000.

Hecht, G.: The Radiance of France: Nuclear Power and Na-
tional Identity after World War II, MIT Press, Cambridge, Mas-
sachusetts, ISBN 9780262582810, 1998.

Illich, I.: HpO and the Waters of Forgetfulness, Boyars, London,
New York, ISBN 0714528544, 1985.

IRC: Community Water, Community Management: From Sys-
tem to Service in Rural Areas, ITDG Publishing, London,
ISBN 1853395641, 2003.

Jensen, C. B. and Morita, A.: Infrastructures
as ontological experiments, Ethnos, 82, 1-12,
https://doi.org/10.1080/00141844.2015.1107607, 2017.

Kaika, M.: City of Flows: Modernity, Nature and the City, Rout-
ledge, London, ISBN 9780415947169, 2005.

Kimari, W.: The story of a pump: Life, death and af-
terlives within an urban planning of “divide and
rule” in Nairobi, Kenya, Urban Geogr., 42, 141-160,
https://doi.org/10.1080/02723638.2019.1706938, 2021.

Kimari, W. and Parish, J.: What is a river? A transna-
tional meditation on the colonial city, abolition ecologies
and the future of geography, Urban Geogr., 41, 643-656,
https://doi.org/10.1080/02723638.2020.1743089, 2020.

Kimani, M. W., Gitau, A. N., and Ndunge, D.: Rainwater harvest-
ing technologies in Makueni County, Kenya, Research Inventy:
International Journal of Engineering & Science, 5, 39-49, 2015.

Kithia, S. M.: An assessment of water quality changes within the
Athi and Nairobi river basins during the last decade, in: Water
Quality and Sediment Behaviour of the Future: Predictions for

the 21st Century, No. 314, IAHS Proceedings & Reports, edited
by: Webb, B. W. and De Boer, D., IAHS Press, Wallingford, 205—
212, ISBN 9781901502145, 2007.

Kooy, M. and Bakker, K.: Splintered networks: The colonial and
contemporary waters of Jakarta, Geoforum, 39, 1843-1858,
https://doi.org/10.1016/j.geoforum.2008.07.012, 2008.

Kumar, A. and Brooks, S.: Bridges, platforms and satel-
lites: Theorizing the power of global philanthropy in
international development, Econ. Soc., 50, 322-345,
https://doi.org/10.1080/03085147.2021.1842654, 2021.

Latour, B.: Science in Action: How to Follow Scientists and En-
gineers Through Society, Harvard University Press, Cambridge,
Massachusetts, ISBN 0674792912, 1987.

Latour, B.: We Have Never Been Modern, Harvard University Press,
Cambridge, Massachusetts, ISBN 9780674948396, 1993.

Latour, B. and Woolgar, S.: Laboratory Life: The Construc-
tion of Scientific Facts, Princeton University Press, Princeton,
ISBN 9780691028323, 1979.

Law, J.: After Method: Mess in Social Science Research, Routledge,
London, ISBN 9780415341752, 2004.

Linton, J.: What is Water?: The History of a Modern Abstraction,
UBC Press, Vancouver, ISBN 077481702X, 2010.

Loftus, A.: Reification and the dictatorship of the water me-
ter, Antipode, 38, 1023-1045, https://doi.org/10.1111/j.1467-
8330.2006.00491.x, 2006.

Malesu, M. M., Oduor, A. R., and Odhiambo, O. J.: Green Water
Management Handbook: Rainwater Harvesting for Agricultural
Production and Ecological Sustainability, World Agroforestry
Centre, Nairobi, ISBN 9789290592198, 2008.

Marvin, S., Laurie, N., and Napier, M.: Pre-payment: Emerging
pathways to water services, Third World Plan. Rev., 23,213-221,
2001.

Mattern, S.: Mission control: A history of the urban dashboard,
Places, https://doi.org/10.22269/150309, 2015.

Mawdsley, E.: “From billions to trillions”: Financing the SDGs
in a world “beyond aid”, Dialogues Hum. Geogr., 8, 191-195,
https://doi.org/10.1177/2043820618780789, 2018.

Meehan, K. M.: Tool-power: Water infrastructure as
wellsprings of state power, Geoforum, 57, 215-224,
https://doi.org/10.1016/j.geoforum.2013.08.005, 2014.

Mehta, L.: Contexts and constructions of water scarcity, Econ. Polit.
Weekly, 38, 5066-5072, 2003.

Mol, A.: The Body Multiple: Ontology in Medical Practice, Duke
University Press, Durham, ISBN 9780822329176, 2002.

Morgan, P.: Some basic principles on the provision of water,
in: Proceedings of the Second National Conference on Rain-
water Catchment Systems in Kenya Nairobi: 30th August 4th
September, edited by: Bambrah, G. K., Kallren, L., Mbugua,
J., Otieno, F. O., Thomas, D. B., Wanyonyi, J., and Mailu, G.
M., The Organising Committee Second National Conference on
Rainwater Catchment Systems, Nairobi, Kenya, 13—14, https:/
www.ircwash.org/sites/default/files/213.0-93PR-12493.pdf (last
access: 17 September 2022), 1992.

Muiya, B. M.: The nature, challenges and consequences of ur-
ban youth unemployment: A case of Nairobi City, Kenya,
Universal Journal of Educational Research, 2, 495-503,
https://doi.org/10.13189/ujer.2014.020701, 2014.

Muniesa, F., Millo, Y., and Callon, M.: An introduction to mar-
ket devices, in: Market Devices, edited by: Callon, M., Millo,


https://www.wsup.com/content/uploads/2018/10/10-2018-A-journey-of-institutional-change-Extending-water-services-to-Nairobi
https://www.wsup.com/content/uploads/2018/10/10-2018-A-journey-of-institutional-change-Extending-water-services-to-Nairobi
https://doi.org/10.1111/1468-2427.12582
https://doi.org/10.1080/1360481042000313509
https://doi.org/10.1080/00420980500406751
https://makueni.go.ke/download/makueni-county-integrated-development-plan-2013-2017/?wpdmdl=2882&refresh=62bc768432bc51656518276
https://makueni.go.ke/download/makueni-county-integrated-development-plan-2013-2017/?wpdmdl=2882&refresh=62bc768432bc51656518276
https://makueni.go.ke/download/makueni-county-integrated-development-plan-2013-2017/?wpdmdl=2882&refresh=62bc768432bc51656518276
https://doi.org/10.1177/0263276407075954
https://doi.org/10.1177/0042098018813041
https://doi.org/10.1016/S1366-7017(00)00012-X
https://doi.org/10.1016/S1366-7017(00)00012-X
https://doi.org/10.1080/00141844.2015.1107607
https://doi.org/10.1080/02723638.2019.1706938
https://doi.org/10.1080/02723638.2020.1743089
https://doi.org/10.1016/j.geoforum.2008.07.012
https://doi.org/10.1080/03085147.2021.1842654
https://doi.org/10.1111/j.1467-8330.2006.00491.x
https://doi.org/10.1111/j.1467-8330.2006.00491.x
https://doi.org/10.22269/150309
https://doi.org/10.1177/2043820618780789
https://doi.org/10.1016/j.geoforum.2013.08.005
https://www.ircwash.org/sites/default/files/213.0-93PR-12493.pdf
https://www.ircwash.org/sites/default/files/213.0-93PR-12493.pdf
https://doi.org/10.13189/ujer.2014.020701

Y., and Muniesa, F., Blackwell, Malden, Massachusetts, 1-12,
ISBN 140517028X, 2007.

Robertson, M. L. B.: The affects of water — The ma-
terialized morality of wells, pipes, and pumps in
Tarawa, Kiribati, Soc. Natur. Resour., 29, 668-680,
https://doi.org/10.1080/08941920.2015.1107791, 2016.

Rocheleau, D., Benjamin, P., and Diang’a, A.: The Ukambani re-
gion of Kenya, in: Regions at Risk: Comparisons of Threatened
Environments, edited by: Kasperson, J. X., United Nations Uni-
versity Press, Tokyo, ISBN 9789280808483, 1995.

Ruhiu, J., Ogendo, M., Kamundi, E., Kaseve, C., Owuocha, K.,
and Mbachia, S. M.: Strategic Guidelines for Improving Wa-
ter and Sanitation Services in Nairobi’s Informal Settlements,
NCWSC and AWSB, 40 pp., https://www.wsp.org/sites/wsp/
files/publications/Af_Nairobi_Strategic_Guidelines.pdf (last ac-
cess: 8 January 2019), 2009.

Ruppert, E., Law, J., and Savage, M.: Reassembling Social Science
Methods: The Challenge of Digital Devices, Theory Cult. Soc.,
30, 2246, https://doi.org/10.1177/0263276413484941, 2013.

Simone, A.: People as infrastructure: Intersecting frag-
ments in Johannesburg, Public Culture, 16, 407-429,
https://doi.org/10.1215/08992363-16-3-407, 2004.

Singleton, V. and Law, J.: Devices as rituals, J. Cult. Econ-UK, 6,
259-277, https://doi.org/10.1080/17530350.2012.754365, 2013.

Smits, S., Bouman, D., Horst, R. ter, Toorn, A. van der, Di-
etvorst, C., and Krukkert, I. J.: The “End of Ownership”
of Water and Sanitation Infrastructure?: Background Pa-
per to the Joint IRC — VIA Water Event, The Hague, the
Netherlands, 25 May 2016, IRC and VIA Water, 4 pp.,
https://www.ircwash.org/resources/end-ownership-water-and-
sanitation-infrastructure-background-paper-joint-irc-water-event
(last access: 20 February 2019), 2016.

Star, S. L.: The ethnography of infrastructure, Am. Behav. Sci., 43,
377-391, https://doi.org/10.1177/00027649921955326, 1999.

Tarr, J. A.: The Search for the Ultimate Sink: Urban Pollution in
Historical Perspective, University of Akron Press, Akron, Ohio,
ISBN 1884836062, 2001.

Tristl, C. and Boeckler, M.: PAYGo water dispensers and the life-
worlds of marketization, in: Translating Technology in Africa,
edited by: Rottenburg, R., Riedke, E., Umlauf, R., and Beisel,
U., Brill, Leiden, in press, 2022.

von Schnitzler, A.: Citizenship prepaid: Water, calculability, and
techno-politics in South Africa, J. S. Afr. Stud., 34, 899-917,
https://doi.org/10.1080/03057070802456821, 2008.

von Schnitzler, A.: Democracy’s Infrastructure: Techno-Politics and
Protest after Apartheid, Princeton University Press, Princeton,
ISBN 9780691170770, 2017.

Wagner, E. G. and Lanoix, J. N.: Water Supply for Rural Areas
and Small Communities, WHO, 333 pp., https://apps.who.int/
iris/handle/10665/41697 (last access: 9 August 2021), 1959.

Waldron, D., Frank, C., Sharma, A., and Sotiriou, A.: Testing
the Waters: Digital Payments for Water and Sanitation, CGAP
and GSMA, 28 pp., https://www.cgap.org/research/publication/
testing- waters-digital-payments- water-and-sanitation (last ac-
cess: 27 March 2020), 2019.

Welsien, K. and Lwakabare, G.: Closing gaps and fi-
nancing taps: The mnext step for rural water sup-
ply. World Bank, https://blogs.worldbank.org/water/

closing- gaps-and-financing-taps-next-step-rural-water-supply
(last access: 30 June 2022), 2020.

Williams, J.: “Money is not the problem™: The slow financial-
isation of Kenya’s water sector, Antipode, 53, 1873-1894,
https://doi.org/10.1111/anti.12755, 2021.

World Bank: Kenya | Data, https://web.archive.org/web/
20131211044508/http://data.worldbank.org//country//kenya
(last access: 18 May 2022), 2013.


https://doi.org/10.1080/08941920.2015.1107791
https://www.wsp.org/sites/wsp/files/publications/Af_Nairobi_Strategic_Guidelines.pdf
https://www.wsp.org/sites/wsp/files/publications/Af_Nairobi_Strategic_Guidelines.pdf
https://doi.org/10.1177/0263276413484941
https://doi.org/10.1215/08992363-16-3-407
https://doi.org/10.1080/17530350.2012.754365
https://www.ircwash.org/resources/end-ownership-water-and-sanitation-infrastructure-background-paper-joint-irc-water-event
https://www.ircwash.org/resources/end-ownership-water-and-sanitation-infrastructure-background-paper-joint-irc-water-event
https://doi.org/10.1177/00027649921955326
https://doi.org/10.1080/03057070802456821
https://apps.who.int/iris/handle/10665/41697
https://apps.who.int/iris/handle/10665/41697
https://www.cgap.org/research/publication/testing-waters-digital-payments-water-and-sanitation
https://www.cgap.org/research/publication/testing-waters-digital-payments-water-and-sanitation
https://blogs.worldbank.org/water/closing-gaps-and-financing-taps-next-step-rural-water-supply
https://blogs.worldbank.org/water/closing-gaps-and-financing-taps-next-step-rural-water-supply
https://doi.org/10.1111/anti.12755
https://web.archive.org/web/20131211044508/http://data.worldbank.org//country//kenya
https://web.archive.org/web/20131211044508/http://data.worldbank.org//country//kenya

	Abstract
	Blended finance and market-oriented models of water supply
	From modern water to blended finance
	Abstracting water with PAYGo devices
	The objectification of water and its discontents
	Extending water supply to informal areas and the complications of modern water
	Water tanks and lorries
	Non-human encounters and bodily experiences

	Undoing multiple waters for the sake of cost recovery
	Making waters one
	Alternative waters?


	Conclusion: nurturing multiple waters
	Data availability
	Competing interests
	Disclaimer
	Acknowledgements
	Financial support
	Review statement
	References

