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Figure 1: Maize plant stocks and criollo mangos in Motupe. Photo by the author.
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1. Introduction

Did you ever buy mangos in the Netherlands in January, February or early March? If
so, they may have come from the Motupe Valley in Northern Peru. About one fifth of
all mangos grown in Peru are cultivated in the area around the town of Motupe. The
rest mostly comes from Tambogrande, a district further to the North. Both places are
commercially thriving with a large population of smallholders. That crops sold in
European markets are grown by smallholders is not how export agriculture is usually
talked about or imagined. Often, agro-export production is identified with so-called
modern forms of farming and irrigating, associated with large-scale deals, the use of
advanced technologies and mono-cropping. This is also the ideal that the Peruvian
state promotes in its efforts to stimulate export agriculture. It is an ideal that ill fits
smallholder farmers in Motupe. They grow maize along their mango trees. They
intercrop. They sell their maize as fodder for the poultry ‘industry’, while aiming for
mangos that meet the high-quality standards needed to enter European markets.
Curiosity about this discrepancy between idealizations and ideals of ‘modern farming’
on the one hand and smallholder farms on the other lies at the basis of this thesis.
Peru is nowadays the third largest mango exporter of the world. In 2020, more than
40 percent of the mangos produced here were exported to the Netherlands. This
accounts for 8 per cent of all mangos that the Netherlands annually imports.
Inhabitants of the Netherlands may find Motupe mangos in their supermarkets during
their winter months. The variety for sale, Kent, like dozens of other mango varieties
grown in Peru, came from Florida during the eighties. The first mangos were brought
from the United States by an educated farmer who has large stretches of land in
Motupe. He and several other large farmers organized themselves in associations –
like the APEM (Asociación Peruana de Exportadores de Mango) – to make it possible
for them to successfully navigate international fruit markets. Yet, in the nineties
something happened that is decisive for this thesis. More and more small farmers in
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the Motupe Valley started grafting or planting Kent mangos in their chacras, right in
between their other crops. Some farmers took out loans to be able to do this. Others,
who had official land titles and water rights, were helped by a Canadian NGO, that
took growing (and marketing) of mangos for export to be a good way of boosting
small-scale agriculture. Again others, often without official access to water from
irrigation canals, ‘bought’ the seedlings in exchange for their work as day laborers on
bigger farms. Some simply planted the seeds of export cultivars after eating the fruit.
By 2000, when the mango export boom took off, the area under cultivation of Kent
was 3500 has; grown in both private and community lands of the Motupe Valley. The
smaller plots with less than five hectares (and sometimes measuring no more than
half a hectare) are to be found in the upper part of Motupe. I talked to farmers with
only ten or twenty mango trees that are not officially registered but whose mangos join
the load of one of their neighbors, are so registered and make it across the Atlantic.
In the Motupe Valley, today, the Kent mango is the main variety used for agro-export.
Hence, when I write about ‘mangos’ in this thesis, unless specified otherwise, these
are Kent. Kent rapidly gained popularity in the United States (and Europe) because of
its taste, juices, and lack of fiber. Yet, unlike European consumers, Motupeños prefer
to eat the regional, criollo variety that is commonly grown in homestead gardens, as
these mangos are sweeter. It was a topic that emerged frequently in my conversations
with farmers: the mysterious mango eaters on the other side of the world. Why do
these people prefer to eat fruits that are big, fibreless and tasteless?. The conversations
about the sweetness of criollo varieties would often lead to talk about fruit flies. This
is because SENASA, the Agriculture and Sanitation Service that controls the quality of
export mangos, had ordered Motupe farmers to cut down many of their criollo trees
as these were under suspicion of attracting fruit flies. SENASA is charged with making
sure that the mangos selected for export are not blemished and do not carry fruit fly
larvae. Because of their criollo trees, small farmers were stigmatized for not being
clean. The eradication of mango criollo from Motupe did not solve the fruit fly
problem however. In fact, without the sweeter option, fruit flies now started attacking
the unripe Kent variety a lot more. In spite of this, the head director of SENASA assured
me that until the moment we talked in 2015, no container had been returned to Peru
because of fruit flies; not before or after the SENASA order. As it turns out, the
anastrepha fruit fly was among the favorite topics that farmers would spontaneously
start talking about, discussing the problems that it caused and the ingenious traps
they devised to control it. There are many stories to tell about the growing of mangos
for export in Motupe. Stories about the history of different mango varieties; about
attempts to avoid blemishes; official traps for fruit flies and the improvised traps made
8

from plastic bottles by farmers; the hard work of packaging fruits and the even harder
work of picking them. In my field work I pursued it all. I traced how ideals of taste and
farming meet, mix and sometimes clash in the fields of farmers in Motupe. I studied
diverse mangos, farmers, and consumers. In my observations and analysis, I am not
after establishing which mangos or farming practices are ‘best’, nor do I hope to
provide a definitive account of how farming is done. Instead, I craft ways of writing
that allow showing the complexities of entangled agricultural worlds. Worlds that are
simultaneously modern and non-modern.
In this thesis, I focus on one crucial element in the complex force field of mangogrowing. Water. The region around Motupe, like the rest of the Peruvian coastal lands,
is by and large a desert. There is hardly any rainfall. Human settlements have only been
possible here thanks to seasonal runoff from rainfall in the Andes. Usually, between
December and March water runs through the rivers that flow from down the Andes
and out into the Pacific Ocean. From early April to end November, however, the
lowland rivers are dry. The only exception happens with El Niño. With intervals of just
a few years to up to twenty years, the El Niño Southern Oscillation phenomenon
(ENSO) comes with torrential rains that lead to landslides and large inundations
(Caramanica et al 2020). The El Niño of 2017 caused agricultural lands around Motupe
to flood. As swelling rivers did not allow for crossing, many people could not reach
the town. The newspapers spoke about a disaster, but the small farmers I had come to
know around Motupe, while hard hit, were also celebrating. They were pleased that
their land had been revitalized, their wells replenished. It is a small example of what
in this thesis I will come back to again and again: that things are complex. One story
line (disaster!) is never sufficient to capture what is going on (yes, disaster, but
blessing at the same time).
Rivers (the main Chiñama River) and ground water – replenished by El Niño – made
settlement possible in the Motupe Valley. They have been cleverly used for the
irrigation of food crops for centuries. The early villages were quite dispersed to
accommodate available waters, with extensive agriculture covering large stretches of
land. In contrast, year-round agriculture on the present scale and intensity is only
possible thanks to large-scale infrastructure that channels additional water from
adjacent watersheds in the Andes down into the lowland hamlets and farms. In terms
of the main source of irrigation water, the Motupe Valley can be roughly divided in
three parts: the upper part, where mostly surface water is used; the middle part, where
wells are used to complement the lack of water; and the lower part (below the main
road) where mostly tube wells are used. My fieldwork was mostly centered in the upper
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part of the irrigation system that belonged to the water user organization of El Arrozal.
In this area most farmers use surface water from the Huallabamba canal.
As mentioned, Motupe water availability fluctuates between periods of drought and
heavy rains. The resulting variability means that there is a group of farmers, called the
excedentes, who can only irrigate in moments of relative water abundance. This group
consists of farmers who are registered as members of communities, which means that
they do hold collective or communal rights to land. Every individual farmer has
usufruct rights to these lands. Yet, because they do not have tenencia de tierra – private
land titles –these farmers do not have water rights. In Motupe, prior to the agricultural
reform of the late sixties, land and water were owned by a few large haciendas and a
larger number of smaller private fundos. After the reform, the smaller fundos
remained, but the parcels of hacienda land with corresponding water rights were
distributed among former serfs as private property. Many of these serfs were also
community members. Not all community members qualify for land, or were present
during redistribution. They were the ones who only obtained usufruct rights to
community land, as a result of which they did not obtain formal rights to irrigation
water. As a consequence, they are only allowed to irrigate in times of relative water
abundance: the excedentes. These farmers have been working constantly to secure a
more formal share of the irrigation water. In 2015 that struggle was still ongoing,
despite the policy that sees their permission as excedentes transferred to a more
permanent license. I discuss this in one of the next chapters.
The four core chapters of this thesis more closely examine the Huallabamba Canal and
the water it carries, the way this water is distributed among farmers, the kinds of
irrigation and farming it allows for, and the care it requires. In the rest of this
introduction, I shortly outline how my chapters relate to the debates that have
characterized social research around the irrigation of agricultural land.
Injustice and the limits of big words
A first concern around water for agriculture has to do with inequalities between the
people involved. Twentieth-century research on the rural reality of Peru is marked by
attention to the struggles of peasants against land-owning elites. The nineties were a
period of aggressive neoliberalism in Peru. After the impressive inflation and
economic crisis of the late eighties, the presidency of Alberto Fujimori engaged in a
far-reaching reform process to reduce the role of the state in the provision of services
and the distribution of wealth. In rural areas, land and water titling programs were
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launched with the hope that this would facilitate market-based exchanges of both in
support of productivity increases (Achterhuis et al. 2012; Boelens et al 2005; Vera
Delgado and Zwarteveen 2008). Where early analyses feared and predicted that
neoliberal reforms would provoke the disappearance of the peasantry (Van der Ploeg
2006), recent analyses paint a more complicated picture. Instead of one large
transnational force or Empire taking over, this more recent scholarship notes a
multitude of so-called new capitalisms (Baud et al 2019, special issue on new
capitalisms); observes that land-based antagonisms are more diverse than those
between capitalist-industrial farmers and peasants (Borras 2016); and documents new
forms of land- and water grabbing (Derek Hall 2013). This emerging critical social
science scholarship on land-and water dynamics is inspiring because of the
seriousness which with it attends to local details, and for its attempts to grapple with
difference and diversity. Yet, most authors remain faithful to a Marxist-inspired search
for larger structures, trying to both link and help explain seemingly diverse and
disconnected phenomena as stemming from similar capitalist processes. This is
importantly motivated by the assumption that identifying and exposing larger
structures and processes is a precondition for challenging them. Attributing diverse
incidences of exclusion and injustice to the same larger causes is also useful in forging
alliances between those experiencing or concerned about such exclusions and
injustices. While sympathetic to these motivations, I am concerned about how the
resulting analyses make differences – between farmers, waters, mangos – disappear.
There are certainly good reasons for putting rural inequalities high on research and
action agendas. After all, Peru has had a long and violent history of the
marginalization of small-scale farmers and indigenous communities. Even after the
agricultural reform in 1968 that redistributed lands from the haciendas to former
workers, today a mere 34 owners have more than four million hectares of land (this is
without counting the land of mining, oil and timber industries according to CEPES
2009). Indeed, the large-scale irrigation infrastructures built with public funds since
the 1990s cater almost exclusively to mining companies and large- scale export
farming businesses. Many of the investments, policies and subsidies of the Peruvian
government favor a specific type of development, one centered on so-called modern
agriculture (Vera Delgado and Zwarteveen 2008). They are aimed at helping some
farmers become ‘modern’ by making it possible for them to purchase and use the
high-cost, high-tech irrigation equipment (Vos and Marshal 2017) supposedly needed
to grow new water-demanding export crops on newly developed lands, and direct
scarce surface and groundwater resources to the production of such crops (Rendon
2009; Hepsworth et al 2010).
11

This promotion and celebration of modernity in agriculture goes accompanied with
the active discouragement of small- scale farms and farmers, those considered
traditional or backward. It is telling in this regards that in his final year in office expresident Alan García (2006-2011), speaking at the inauguration of a large-scale rural
development project in a valley close to Motupe, literally called small-scale farmers
obstacles to progress: “There are many unused resources that are not traded, that

receive no investments and generate no-employment. This is because of the taboo of
long-obsolete ideologies, out of idleness, out of indolence and because of the
syndrome of the dog in the manger saying: If I cannot eat, nobody will (…) we have
fallen in the trap of giving lots of land and money to poor families with no money to
invest, thus they come to the state to ask for fertilizer, seed, irrigation and protected
prices. This smallholder mode of production without technology is a vicious circle of
miserable poverty” (García, El Comercio, 28 October 2007, p. 4. For further analysis,
see Domínguez-Guzmán 2013).
But if all small farmers are thus addressed, indigenous groups get the worse of it.
Another example. In 2009 the then Minister of Defense, Flores Araoz was asked by a
journalist if it might be good to first hold a referendum before signing the Free Trade
Agreement (FTA) in the air at the time. He responded: “You wouldn’t ask the llamas
and the vicuñas about the FTA? (…) well that’s my opinion.” And, expanding on this
comparison of people and their animals: “You can’t ask them about technical

problems. It would be an atrocity. You can’t ask all citizens (toda la ciudadanía). Those
who can’t write or read, you are not going to ask that” (Aviles 2020). Such kinds of
abuse and blatant unfairness indeed call to be exposed and criticized, also by
academics. Preferably in big, unequivocal terms. Racism, injustice, imperialism, neocolonialism, neoliberalism (see also chapter two). Yet, however justified those terms
maybe, there is a problem with reiterating them again and again. For the critical
insistence on the injustices committed by the powers that be risks to hide the lives and
times of all the other people involved1.
Focusing more specifically on the role of irrigation engineers, some of the
Wageningen irrigation scholars that I collaborated with and learned from were
interested in teasing out how their irrigation designs helped (re-)produce highly
unequal processes of agricultural modernization. Beyond identifying the deeply
1A

case in point are the water conflicts in the Arequipa, Cajamarca and Ica Regions. Here attention
centers on the attempts of agribusiness, mining companies and the Peruvian government to capture
water in the Andes vis-à-vis the response of alpaca herders, farmers and local governments that
depend on the same source (Vera Delgado 2011; Sosa and Zwarteveen 2012; Verzijl et al 2018). What
people do, outside or on the margin of this focus or this attention remains hidden.
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colonial roots of contemporary irrigation engineering knowledges and tracing the
associations between irrigation engineers and projects of Empire, irrigation scholars
also wanted to more practically improve their projects and designs, making them
more equitable (cf. Boelens 1998; Vera Delgado and Zwarteveen 2017; Udas 2014;
Vincent 2001; Verzijl 2020). This for instance led to more interest in the legal aspects
of irrigation, and provoked theoretical and empirical explorations into the political
and cultural dimensions of irrigation technologies (cf. Bossenbroek 2016; Roth et al
2005; Boelens et al 2010). In searching for more equitable forms of irrigation,
examples from so-called traditional, indigenous or farmer-managed irrigation
systems formed an important source of inspiration. Understanding such systems
required more than aggregating numbers (to do with hectares of lands, the size of
loans, profits generated), however relevant such numbers are. It called for
ethnographic research. How was – on the ground – irrigation, and more particularly
irrigation in Peru, with water from the Andes, shaped, how was it organized and how
did ‘ordinary people’ design, relate to and engage with irrigation infrastructures? (cf.
Vos 2002; Verzijl 2007; Boelens 2014; Sosa and Zwarteveen 2011). The resulting
studies generated new insights and ideas about how to design, organize and manage
irrigation systems. One important strand of research here specifically addressed
feminist concerns, questioning and trying to remedy the lack of attention to gender
relations in irrigation projects (Zwarteveen 1996; Vera Delgado 2011). Beyond forcing
much more detailed attention to the local specificities of the organization of intrahousehold and intra-community irrigation and farm activities, these feminist studies
were also important in generating further critical reflexivity about the situatedness of
irrigation engineering logics and knowledges.
My thesis follows in the footsteps of and takes inspiration from these studies. Like
them, it is concerned about difference and inequality, and it similarly treats
engineering designs as themselves stemming from particular places, people and
concerns. My interest in ethnographic details and specificities also resonates with that
of other critical water studies. Yet, my thesis differs in how it deals with such
specificities. Much critical social science scholarship on water and irrigation
mobilizes ethnographic details to provide evidence of the existence of large schemes:
capitalism, neo-liberalism, colonialism, patriarchy or a combination of those. My
starting point instead is that realities are always more than what can be contained in
such schemes; there is much that cannot be explained with reference to them. Instead
of looking for further evidence of the existence of larger schemes or structures, I am
more interested in what can be learned from ethnographic details, in how the
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specificities they reveal allow researchers to expand and multiply ways of
understanding water, farming and irrigation.
The chapters of this thesis are based on fieldwork that I did between 2013 and 2015 in
and around the region of Motupe. There, for a start, I became acquainted with smallscale farmers, listened to their stories, walked with them in their fields, shared meals
with them. In these stories and walks I would often hear or be shown how they had
dealt with a particular problem. But this did not lead me to gloss their efforts to survive
and make a living, whatever the struggling involved, as ‘everyday forms of resistance’
or farming mimesis (Scott 1985; Kerkvliet 2009; Mena et al. 2016). Nor did I try
interpreting their actions and stories as manifestations of, compliance to or insertion
in structures of modernity or capitalism.2 For that is not how they call it. Instead, they
rather see themselves as creatively molding the institutions, the technologies, the
rules – and so whatever it takes to make a living (cf. Verzijl and Domínguez-Guzmán
2015). And, in line with a long ethnographic tradition, it is their perspective I hoped
to get across. In chapter two (single authored and originally published in Spanish) I
try to do this head on, which, or so I argue, requires me to doubt the salience of using
‘big words’ in current academic use. Be it ‘power’, or ‘imperialism’ or, yes, that, too
‘resistance’. Instead of imposing existing theoretical terms on the experiences of
smallholder farmers, I try to listen and recount their stories. Stories such as those of a
woman excedente who has no water rights, but who, rather than claiming water
rights, manages to convince the Irrigators’ Commission of the urgency of her water
needs – and those of the family she seeks to feed. And stories of how, once mango
trees started giving fruit, they enable the redistribution of water to farms of nonformal water users.
The stories that I gathered do not add up into a grand total. Hence, like others who
remark on the complexity and heterogeneity of lived realities (cf. Magelhaes 2020,
M’charek 2020) I argue that as social scientists we do not have to freeze and fix our
terms. Keeping them fluid and adaptable more readily allows us to discuss and
describe the specificity of water and irrigation practices, while asking each time what
is relevant in each situation and what is left unattended or made invisible.

2

Cleaver, F. (2018) similarly warns against an over-focus on struggle or ‘the politically salient,
ontologically uncommon features of social life’ in critical water studies (Cleaver 2018, p. 247).
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Water quantification and water quality
The work on this thesis began as part of a wider research program finance by WOTROIP called The transnationalisation of local water battles: Water accumulation by
agribusinesses in Peru and Ecuador and the politics of corporate social responsibility.
The program’s starting point was that agro-export companies in the Global South
were using ever larger quantities of water, often at the expense of small-scale farmers.
As the fruits and vegetables being grown are exported, they end up being consumed
in the Global North. In the case of mangos that are grown in Peru and exported to the
Netherlands, this means that water travels virtually from arid desert to wet polder
lands. The research program aimed to explore how small-scale farmers in the regions
concerned react to this development and more particularly how they resist it.3 The
program approached irrigation in a sociotechnical way and hoped to serve social
justice. Inspired by this, I eagerly made more detailed research plans, to then travel to
Motupe, where I was going to do fieldwork. Once in the field however, I discovered,
with a sense of apprehension that a lot of what I had learned about agro-export, smallscale farmers, irrigation, and mango production did not map onto the realities in the
field. I just mentioned a first aspect of that: the ‘big words’ in use in the social sciences
did not help much to make sense of the lived realities of the small-scale farmers with
whom my colleagues and I had hoped to engage. A second aspect of it has to do with
possible ways to understand water scarcity and the effects of the quantification
methods proposed. They form the topic of my third chapter. I introduce it now.
In the face of a global water crisis, emergent science-policy initiatives in agricultural
water have been successful in raising awareness of water consumption patterns
around the world, in the process reframing water problems as environmental
problems. While in the past, policy attention in water was directed at capturing it to
make it available for human uses without much concern for sustainability, the policy
challenge now centers around using available water resources without compromising
the integrity of ecosystems or future availabilities (Zwarteveen 2015; Zwarteveen et al
2019). This shift comes with an interesting re-cycling and definition of words that
have long been used by irrigation engineers and scholars: efficiency and productivity.
In their new meaning, these words astutely combine environmental concerns with
economic ways of framing water. While meant as an overall improvement, in my field
3 And indeed sometimes they do: Patricio Mena, wrote a fascinating thesis about tensions and
contention over the water used for irrigation flower fields in Ecuador (Mena 2020) See also:
https://www.wur.nl/en/show/The-Transnationalisation-of-local-water-battles.htm (accessed on 2611-2020).
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I learned that in the dry coastal areas of Peru, the language of efficiency and
productivity favors large-scale farms, commercial plantations and agro-export
companies. By making small-scale farmers appear as less efficient and productive,
this language aligns with broader policy efforts to ‘modernize’ agriculture that are
premised on the disappearance of ‘peasants’. Take the Peruvian National Water
Authority or ANA. It drafts legislation, issuing ‘efficiency certificates’ that may be
granted to those water users and operators who are deemed efficient (Boelens and Vos
2011, 2020). ‘Blue water certificates’ or certificados azules, are granted to farmers who
agree to have their ‘water footprint’ measured and who commit to using water more
efficiently in the future. Sustainability is thus equated with efficiency. And efficiency,
in its turn, is operationalized in a modernist way. Efficiency certificates and blue water
certificates tend to be handed out to those farmers who use drip irrigation, as drip
irrigation serves as a proxy indicator for modern and efficient farming and water use
(Venot et al. 2017). Those who install drip systems on their fields even receive
subsidies for them (Vos and Marshal 2017, p. 140). This is so, even when it is
questionable whether the use of drip irrigation always improves efficiencies (van der
Kooij et al 2013; Vos and Marshal 2017, p. 140).
In Motupe, many small-scale farmers do not use drip irrigation, mainly because they
cannot afford it. But, or so I learned, even if they could, many of them would not buy
into this system. I expand on this in chapter three (co-authored and published as an
article with Andres Verzijl and Margreet Zwarteveen). The small-scale farmers with
whom I worked in the Motupe region favored another kind of irrigation, and old one,
not modern at all, but pre-colonial. It is that of the poza – an enclosed, often
rectangular, area around their mango trees, that they fill with water as and when they
have access to it. This different technology is not to be compared with drip irrigation
in terms of conventional measurements of ‘efficiency’4. Whatever that comparison
might show (and the critical publications just cited suggest this may go in different
directions depending on a range of intervening variables), there are more things to
consider. For instance, small-scale farmers do not have uniform fields with just
mangos. They intercrop and the water they ‘use’ feeds not just their mango trees, but
also their maize (partly grown as added cash crop) and vegetables (mostly grown for
their own consumption). What is more, the water that is poured into pozas for the
growing of mango, seeps into the ground and in that way helps to replenish aquifers.
This is why in chapter three I will argue that the efficiency accounts made to assess the
‘water footprint’ of farmers are not as promising or straightforward as at first sight
4 What efficiency in irrigation means and how to best measure it is the topic of much debate. A recent
article that tries summarizing and to some extent resolving this debate is Lankford et al. (2020).
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they may seem to be. They favour large farmers over small holders. And it is highly
questionable whether, all things considered, they are indeed better, or actually worse,
for the wider environment and its sustainability.
Those who defend drip irrigation do so in general terms. They stage this modernist
technology as best serving efficiency and productivity and as a solution to scarcity
problems that is universally good. Interestingly, however, in the region around
Motupe irrigation practices are highly diverse. Taking inspiration from that, it is not
my aim here to critique drip irrigation in terms that are as general as those used by its
proponents. Instead, in chapter four, (that I single authored and submitted for
publication) I argue for the coexistence of different technologies that may each serve
their own particular niche. This plea for technological diversity does not focus, once
again, on the quantities of scarce water being used, or processed, in agriculture, but
shifts to its quality. Plants do not just drink water, but also ‘eat’ it. They soak up
nutrients from the soil along with the water in which these are dissolved. In the
chapter I lay out two kinds of ‘feeding waters’. First, those that are relevant to drip
irrigation. Here, water that is to enter the drip irrigation system is carefully purified,
so that the tubes do not clog up. The nutrients that the irrigated plants require come
in a purified form, too. They are administered separately in the form of liquid
fertilizers that can be added to the water that flows through the drip lines. The farmers
who work with pozas, by contrast, like their water muddy. That muddiness to them
indicates that it is full of the ‘food’ that has travelled along with it, down from the
Andes. These smallholders appreciate that their plants care for them and seek to care
back. But they are not into purification: they invite different techniques to go together.
Hence, yes, some may also feed their mango trees with the odd bag of fertilizer, if they
can get hold of it in the hope that, as they are being promised, this serves their trees.
Here, too, then, being curious about coexisting traditions and ways of working, may
hold more promises than modernist ideals – and idealizations.
The limits of control
The modernist dream that infuses so much of present-day irrigation is a dream of
control. Quantification is meant to do just that: numbers can be overseen from a
distance and reckoned with. Purification, likewise, allows farmers who engage in drip
irrigation to know, and to knowingly manipulate, how much water they give to their
crops and which nutrients they add in which quantities. Also, critics who use what in
chapter two are called ‘big words’ still hold on to the possibility of control. If they want
to shift agency, it is the right and the capacity to control that they hope to take from
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those currently in power to give it it to those who are disfavoured. In the field, however,
it was hard to find ‘control’. As a modernist dream, yes, it was all over the place. But
in the lives and times of the irrigation system that supplies the Motupe region with
water, rather than control, there were constant mismatches, slippages, disasters,
repairs. What with all the messiness, water still flowed – at least most of the time. How
to account for that? Here, I started to draw on the vocabulary that was current in my
second academic home. If I had learned from my colleagues in Wageningen to think
about water, from my colleagues in Amsterdam I learned to think about care. (e.g. Mol
2008; Mol, Moser & Pols 2010). That latter term I took along with me, while retracing
water from the small irrigation ditches that the smallholders drew their water from,
into the Andes and the Huallabamba Canal that supplied the valley, all the way up into
the headwaters, where the rivers originate that feed this canal.
The results form chapter five of this thesis. (This chapter has been co-authored and
submitted for publication with Andres Verzijl, Margreet Zwarteveen and Annemarie
Mol). Again, it is an argument for diversity – not primarily, this time, technological
diversity and the coexistence of different technologies, but rather analytic diversity and
the coexistence of different ways of specifying terms. For there may well be ‘care’ all
along the Huallabamba Canal, but what this term means is different time and again.
It is not solid, linear, purified, modern, but that said the term travels across a range of
different practices. Sometimes, it involves tinkering, that is repairing and otherwise
compensating where the infrastructures of the canal are not all that modern or have
collapsed. At other moments, such as in the office of the engineers who oversee the
use of the canal, it is improvising and otherwise engaging in an adaptive management
style. There are two vigilantes at work along the borders of the canal, high up in the
Andes, and the care they provide might best be specified as cuidar. They keep a
watchful eye. For they walk the canal – as they call it, along its borders. They repair
what is broken and are cautious, lest they anger the spirits. The people in the
catchment area, finally, listen to and sing for water. Just at the edge of the conventional
understanding of ‘caring’, maybe. As is the activism against the invasion of mining
companies – direly needed and again, in many ways, not offering control, but taking
a tenacious shape, quite like other forms of care.
More than one world, less than many
Here, then, is the red thread of this thesis. Each chapter, in its own way, tries to argue
for a shift from uniformity to diversity. Each time I resist adding things together in a
single scheme. I argue against propagating one-size-fits-all solutions, using big
words, holding on to stable terms, or anything that is said to have universal salience.
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Instead, I call for attention to specificity, complexity and things that do not fit. This is
in line with other recent work in the social sciences. It is a move away from what Law
calls a ‘one world-world’ (Law 2015) and it builds on the call so clearly articulated by
Viveiros de Castro (2004) to attend to the equivocations – the gaps and tensions –
between “words that belong to different worlds”. However, again I signal a
complication. As Viveiros de Castro multiplies ‘worlds’ he distinguishes between
Western anthropologists and their indigenous subjects. But I would hope to avoid
these large categories. Where would I fit? I grew up in Chiclayo, a major city two hours
car-ride from Motupe. As a child I used to visit this pueblo with my family, during the
festivities of Cruz de Motupe. This is a well-known religious celebration in Peru,
during which a sacred wooden cross is taken in procession from a mountain cave to
the main town square, where people pay tribute and give thanks to this relic. As kids,
my siblings and I loved to run up and down that mountain, not for devotion to the
Cruz but because of the mystery and beauty of its caves. But that does not simply make
me indigenous. If only because later I got schooled, travelled, got a university
education in the Netherlands. Did research, wrote.
That worlds may both differ and meet I could have learned from the literature. Both
Haraway and Strathern suggested, quite a while ago now, that there is more than one
world, but less than many. Realities differ, but they also co-exist, interfere with each
other. What this means, however, was only really brought home to me in a crucial
ethnographic moment. It was a lesson taught by Silvano, a member of the Andean
community of Cueva Blanca, in the highlands of the Lambayeque region. This is where
the water is formed that, via the Huallabamba Canal, eventually irrigates the mango
trees in the Motupe Valley. I met Silvano while he was visiting his son, who, like many
others from the highlands, comes down to Motupe during the mango harvest,
between December and February, to look for work. His son brought us together. After
a formal introduction, in Spanish, Silvano refused to answer my questions about the
water that feeds the Huallabamba Canal. Instead, he started to talk in Quechua. He
knew that I didn’t understand him, but he continued to speak in Quechua for several
minutes. He was not silent, but loudly warning me that he and the water belong to
another world. People from the lowland understand nothing about water, he would
later add, in Spanish. They cannot even listen to it. They don’t come up to the Andes
and even if they do, they don’t know how to listen.
How to divide between worlds? Between anthropologists and indigenous people.
Lowland and highland. Speakers of Quechua and of Spanish – and – a third category?
– English. And then ever so many more people straddle categories. The small-scale
farmers in the Motupe region are also agro-export producers. Silvano’s son belongs
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to the Andean village but also appreciates the possibility to earn some cash. So, after I
met Silvano I set myself the task of appreciating difference rather than erasing it. Of
respecting specificity rather than falling for the illusion of big words, uniform
schemes, the forced translation into numbers required for quantification. And even
for the illusion that everything might be dissolved into care. However, I have hoped to
contribute to making space for many worlds, at the same time, these worlds come
across each other. Even if you thought that you had nothing to do with Motupe, you
do, if only through that single mango you ate, last year, or the year before during a
Dutch winter. Silvano knows all too well that we are, in difference, connected. That,
in one way or another, water from his community is yield in other places. And that
connectivity makes him fiercely defend his difference. I would hope that with my
writings I might, in a small-scale and modest way, show why that matters.

20

21

Figure 2: Irrigators Commission Office of Arrozal. Photo by the author
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2. Big words, small farmers:
Exploring academic overflows and ‘excess’ water users in Motupe

Abstract:

In the Motupe Valley on the north coast of Peru, the cultivation of mango

for export is predominantly in the hands of small farmers. Many of these farmers cultivate
communal lands without water rights or official approval to grow perennial crops. In this
article, I analyse the case of the smallholders, known as excedentes de agua, or surplus
water users, who have access rights to irrigation only in times of abundance or excess
water. Although by modern agro-export standards these small farmers are often viewed
as inadequate, they and their mango plantations have managed to put down roots in a
desert climate, as well as in an adverse market sector. In this way, such farmers challenge,
not only common assumptions about the conditions for doing agriculture, but also the
conventions of sociological writing about small farmers and their water realities. It is this
last point that is at the heart of the present article. Inspired by actor-network theory, the
article presents alternative ways to understand the different, yet partially connected,
ontologies of mango farming in Motupe. As this article demonstrates, these ontologies
do not fit within existing grand narratives and their holistic aspirations: rather than
working by addition, they form points of interference that react back on, and
problematize, such narratives.

Originally published as:

Domínguez Guzmán, C., 2019. Grandes narrativas,

pequeños agricultores: explorando desbordes académicos en el caso de los excedentes de
agua en el valle de Motupe, Perú. Estudios atacameños 63: 365-381.
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Introduction
In Motupe, on the north coast of Peru, the cultivation of mangos for export production
is in the hands of small farmers, many of whom cultivate communal lands. These
farmers emerged during a period of agro-export boom and expansion, which roughly
spanned the period from 1990-2010. The exponential rise of agro-export production
in Peru was largely the result of a neoliberal reform package implemented almost
overnight in response to hyperinflation and economic crisis. This reform package,
known as the Fuji-shock after president Alberto Fujimori, included the privatization
of public goods and services, the liberalization of trade, the attraction of foreign
investment, and the end of state-subsidized programs (Stensrud 2016). During this
period, agricultural policies were oriented to the promotion of large-scale agro-export
farms and the modernization of irrigation projects (see also Hepsworth et al. 2010;
Urteaga 2016), which mostly benefitted transnational corporations, as well as the
elites that control the Water Users Associations (see also Vos and Vincent 2011). As a
consequence, some new and non-traditional agricultural crops such as asparagus,
paprika, grapes and mangos became the focus of modern water management, that,
again, was supported by neoliberal policies and interests (Eguren and Marapi 2015).
In comparison to other agro-export crops, however, most mango production is
carried out by small farmers, who do not operate on private land or employ the modern
irrigation technology that characterizes large-scale agriculture.
To secure access to water to irrigate their mango plantations on communal lands in
Motupe, small farmers rely on a range of concrete local practices whose specificities
are important to study. Such study is particularly important because: a) the small
farmers of these communal lands are commonly considered to be subsistence farmers
and, as such, expected to be outcompeted (or expelled) by modern large-scale farmers
or agro-industrial capitalists (Van der Ploeg 2009); and b) small farmers on communal
lands lack official water rights and are legally prohibited from growing perennial
crops, including mango trees. Legally, they are limited to growing beans or maize –
and only in times of water abundance (see also Vos 2002, p. 55). For this reason, they
are known in Motupe as excedentes, or excess water users. In the water realities of
Motupe, this term has historically evoked a demeaning connotation, suggesting that
the excedentes use ‘the left overs’ – taking water when there is no other use for it. This
distinction - between officially-sanctioned water users, and those permitted to use
water only in times of excess - provides a framework for the corresponding authorities
in Motupe to manage a situation of recurring water shortages. In other words, the
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notions of water abundance and scarcity are created and shaped to allow water
authorities to govern the water supply (Mehta 2007; Erensu 2013; Lynch 2013). This
chapter will continue to use the term excedentes, while also problematizing the
assumptions that commonly underlie this terminology.
Political ecology has provided a social science framework for making sense of the
apparent paradox of communal farmers without regular access to water, who dedicate
themselves to agro-export production. According to Joan Martínez-Alier, political
ecology “studies the conflicts of ecological distribution” (2003, p. 73), making
reference to contestations over, and struggles for access to, control of natural
resources. This term originated from the fusion of political economy, “with a focus on
the social relations of production under capitalism”, and cultural ecology, “with an
emphasis on ethnographic work” in the context of rural societies in the Global South
(Neumann 2009, p. 228; see also Martínez-Alier 2003). Early political ecology
approaches draw on structuralist or functionalist traditions, which situate conflicts
over water and the environment in the context of the inequalities of capitalist social
relations. This earlier literature sought to shed light on how human beings adapt to
their environment, as well as on the conditions of possibility for aspects of that
environment to be constituted as natural resources. More recent political ecology
draws on branches of poststructuralism and actor-network theory (Neumann 2009;
Boelens et al. 2016), while retaining the fundamental principles and categories of
political ecology – namely, the study of the peasantry, unequal power relations,
neoliberal contestation and subordination. Hence, one of the characteristics that
defines the coherence of this field, according to Bridge, McCarthy and Perreault, is its
“normative political commitment to social justice and structural political change”, or,
“to paraphrase Marx, the point of political ecology is “not merely to understand the
world; the point is to change it” (2015, p. 8).These characteristics derive from an
explicit interest in studying social movements: “Something that has its origin in
classical agrarian studies, and that theorizes the penetration and (expected) diffusion
of capitalism in agriculture and, therefore, in production and rural societies” (Wolford
and Keene 2015, p. 575).
Framing water (the resource and its relationships) in this way has been, and continues
to be, useful to help understand the processes of struggle and resistance against (new)
capitalisms, with the intention of defending and advocating for waters and their
excluded users (Vera Delgado and Zwarteveen 2008; see also Baud et al 2019). Such
studies have shed light on the multiscalar processes of water governance,
problematizing inequity and injustice in water control (Boelens et al. 2016; Perreault
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2013). Similarly, a political ecology lens has also been applied to the neoliberal
processes through which water and land have been accumulated by large agroindustrial exporters - or, for example, extractive industries (Bebbington and Williams
2008; Vos and Boelens 2014; Urteaga 2016). These studies have done important
political work in exposing problems of social and environmental equity – for example,
in the accumulation of water by mining (Sosa and Zwarteveen 2012), the realization of
new hydraulic works for commercial irrigation (Vera Delgado and Vincent 2013), or
the accumulation of land and water by transnational consortia and companies (Del
Castillo 2013). Framing small (communal) farmers as a group of marginalized water
users, these works have been influential in advocating for, and translating concerns
about, these groups into public policy (Roa et al. 2015; Seemann 2016). It is possible
to observe in these works an emphasis on power struggles between marginalized rural
groups, on the one hand, and adversaries enabled by capitalist or neoliberal policies
and programs, on the other – in other words, where inequalities in social relations and
the commitment to change can be articulated in terms of a structuralist perspective
(Bridge et al. 2015). As can be seen in many of these studies, the main point of
reference is capitalist relations and neoliberal processes. Perreault and Martin (2005),
for example, use the term “neoliberalism” to refer to an economic and political project
that is based on the liberalization of the market, privatization of state industries and
services. In Latin America, particularly in the Andean countries, neoliberalism is
commonly discussed in connection with extractive industries and export agriculture,
and their role in the accumulation and dispossession of local resources from rural
societies (e.g., Bebbington 2009a; Perreault 2013). These societies are themselves
often assumed to operate from within a neoliberal system (Ortner 1984). It is
important to emphasize that writing about these realities in neoliberal terms (or in
terms of any other narrative) is a performative act (Law 1994, 2004). In the present
work, my objective is to approach the new capitalisms from a different performative
perspective – one that works empirically from the case study in order to assemble
layers, variations, and complexities that open the possibility for new forms of
reflection on the subject matters traditionally addressed by political ecology, without,
however, aspiring to unified wholes or a uniform logic.
In the present work I would like to engage with the same concerns that have guided
the political ecology literature - that is, socio-environmental inequality and
marginalization. However, I also wish to problematize the ways in which
marginalized water users are often solely positioned and framed within grand
narratives of capitalist criticism. Although the political ecology literature does
recognize the agency of these water users, by translating this agency into concepts
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such as contestation and control, it reaffirms the presence of a totality or general
structure within which water users are understood to operate. This approach
forecloses possibilities for action and social relationships that might fall outside the
possibilities inscribed in the grand narrative.
In the next, conceptual section I begin by referring briefly to the work of James Scott
and everyday forms of resistance. In this section, I also highlight the limitations of
“holistic” forms of interpretation of ethnographic case studies, and introduce a
possible alternative approach that focuses on how empirical experiences “overflow”
the fixed categories of grand narratives. Section three deals with research methods
and the collection of field data. In the fourth section, I will present the ethnographic
case study, focusing on my meeting with Cecilia in El Cruce, one of the main
commercialization points of Motupe. Cecilia, like many farmers using excess water,
is not dedicated solely to the cultivation of agro-exports: she also maintains other
crops and pursues other activities to take care of her family. The following section then
shows how this export crop managed to spread on communal lands despite a
government ban on this activity, and later became one of the key pieces in the
materialization of water rights for the excedentes. Section six describes the events
related to a takeover of an ‘intake structure’, revealing one more layer of how the
excedentes managed to bring water to their fields. I also discuss how ties of friendship
with the members of the Irrigation Commission (a product of the neoliberal policy of
irrigation management transfer) make it difficult to affirm dualistic divisions. In the
discussion and conclusion, I suggest some analytic tools to address the case study
material.
Exploring small farmers and grand narratives
According to the anthropologist James Scott, subordinated groups do not necessarily
confront openly or directly, but resist through daily and rather hidden practices, which
leave subtle transcripts (1985, 1990). His seminal works show that these groups create
room for maneuver using covert tactics of manipulation and disguise. In Scott’s terms
certain practices and relationships of the excedentes (which I will describe in more
detail later) stand out as forms of resistance: appropriating small amounts of water;
maintaining associated crops; as well as sustaining relationships of camaraderie with
rural elites. Even the production of export crops, pursued using a logic that counters
the capitalist one, could be conceptualized as a form of resistance (Fletcher 2007). At
the same time, while the agency of small farmers is foregrounded in these works,
conceptualizing this agency primarily in relation to contestation and resistance,
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preserves the notion of a totality. It (re)produces a version of a dominant (capitalist)
system and assumes hegemonic actors as a pre-established or a priori force (Rose
2002).
Political ecology uses ethnographic case studies to contribute or add to the (neo)
Marxist analysis of structure and agency/action. This “holistic” approach, in turn,
feeds the notion of totality or one-world thinking about the territory under study. Once
power relations are identified in such a holistic framework, it may structure the
analysis and foreclose how we might understand the ways in which actors experience
and give meaning to water and their practices to access it.
In this paper I propose to use ethnographic case study data in a different way: to
explore the specificities and complexities of the case, using these as points of
inspiration and reference in the theoretical debate. According to Green (2013, p. 14),
many groups of small farmers “defend not simply access and control over their
'resources', but also complex networks of relationships between humans and nonhumans, relationships that, for them, are best expressed in the kinship language than
in the language of property”, distribution and control. I agree with Green's
observation about being attentive to what emerges in our case studies, but must also
clarify that I do not intend to present a single or exclusive image of the issue at hand.
Rather I offer an alternative use and analysis of an ethnographic case study - one which
does not aspire to a holistic or representative approach. Instead, I hope to provide
other avenues that serve as points of interference for conversation and exchange,
without adding or contributing to the aspirations of grand narratives.
The notion that elements or relationships have no existence apart from a total
structure or system, or that there is a social whole consisting of parts that come
together, is criticized by Marylin Strathern, who proposes instead the concept of
partial connections (2004, p. 26). She mobilizes this concept to call for nonrepresentational ethnography (see also Morita 2013; M’charek 2013, Yates Doerr
2017). Instead of ‘parts’ (cultures, societies, etc.) belonging to a ‘whole’, or the
interconnection of singular units or systems, she proposes thinking in fractals and
their intra-connections (De la Cadena 2015). This approach helped me to explore the
case of the excedentes in the village Caserío B, as well as their connections with water
and agro-export crops, not as part of a structure, such as the capitalist system, but as
partially connected to that system. While the search for coherent and stable sets or
systems may appear to help political ecology scholars’ commitment to change, my
concern is that it could also prevent opening alternative pathways (relationships /
connections) to observe the problem at hand, or to explore and appreciate the
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specificities and complexities of the case study. In response to this tension, I use the
term 'overflowing' to denote the impossibility of total framing – to capture how,
during the framing process, new complexities are generated when trying to include
new actors (Callon 1998).Thus, in the attempt to "control" the overflow and lack of
coherence of the empirical situation - and to make ethnographic material fit into the
great academic narratives and views of "the whole" - researchers may risk freezing the
emerging complexities encountered during fieldwork (Law and Mol 2002; Law 2004).
This sort of ossification or freezing encourages, and is reinforced by, the idea that
theory is created somewhere beyond empirical situations, and then applied to those
situations with our case studies (Law 2008). For this reason, it remains important to
preserve the insight that an ethnographic case and its written presentation constitutes
a ‘performative’ act. This dimension of ethnographic writing is captured well by
Clifford and Marcus (1986) in their book Writing culture: The poetics and politics of
ethnography, which establishes that the conditions in which ethnographies are
produced do not correspond simply to the assembling of empirical material, but are
also partially mobilized by the authors.
So, without denying the important academic project of political ecology, and with the
intention of expanding and highlighting the work of other authors who have shown
their interest in conceptualizing differences in ontological terms, I present the case of
the excedentes of Motupe. Encouraged by actor-network theory, my main objective is
not to show the agency of small farmers, but rather to explore their worlds of water
and agriculture – a project which implies extending the analysis to ontological politics
(Mol 1999), by focusing on how the agency of human and non-human actors is
distributed in the networks of relationships, instead of assigning it to structures or
subjects. To do this, I am inspired by writers from the fields of Science, Technology
and Society (STS), feminist technoscience and anthropology who suggest that
(ethnographic) cases produce knowledge “not in the form of firm rules or [...]
regularities, but in the form of a story [which…] can reveal, indicate, [or] suggest”.
Such stories do aim, not to convey what is general, but rather to inspire (Mol 2015).
For political ecologists, then, a case could animate questions about assumed
structures of oppression - rather than affirming them. It could even lead to thinking
differently about new capitalisms, or perhaps thinking beyond them. My intention is
to use the ethnographic case of the excedentes to explore how we might 'write' about
their realities, their complexities, and the ways in which these actively and
continuously (re)shape their lives in conditions that are not strictly their own choice,
but are also not exactly imposed. In this way, it is possible to explore conditions that
do not automatically capture the excedentes as either passive or heroic subjects of new
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capitalisms, but that rather allow them to reappropriate elements of these conditions
in a cunning and ingenious way. Exploring the case study in this way also enables me
to reflect on what the transformative potentials of such a form of writing might be.
Method
This research is based on ethnographic fieldwork that spanned 14 months between
August 2013 and March 2015 in the Motupe Valley, in Lambayeque, Peru. This area is
the second most important mango export site in the country, accounting for almost a
fifth of annual domestic production. The material presented in this article is part of a
study on the irrigation practices of small farmers with mango export fields. Irrigation
Commission B was identified within Motupe as the research area due to its
hydrological, social and territorial conditions, including: surface and groundwater
with relative easy access; and a mixture of communal and private lands, where the
majority of lands are owned by small farmers (< 5has), with some larger lands (100
ha), in a territory divided by the main Motupe River.
Within the Commission, Caserío B was selected: a village on the left bank of the main
river, comprising small farmers cultivating on communal lands, where groundwater
is too deep for pumping to be feasible. My first visit to Caserío B was with Cecilia, my
main informant, who introduced me to the other families in the village. Together we
toured the farms, visited her relatives and neighbors in the village, participated in the
watering of her farm, and had lunch several times at her house. This is how I
interviewed people from 15 families, mostly women, all farmers of Caserío B.
Along with a research assistant, I also collected information on mango marketing
processes, including visits to the processing and packaging plants, as well as
information about the daily activities of the local staff of the Water Users Board. I
interviewed mango gatherers and government and non-government officials involved
in agricultural extension and sanitation work to gain a better understanding of mango
export. In addition, I worked closely with several farmers in other sectors of the
Irrigation Commission B, who allowed me to follow them in their daily activities.
Through active conversations or interviews, field trips, and participant observation,
we explored their agricultural and irrigation practices for mango exports. In the next
chapter I discuss farmers with private property titles on the right bank of the main
river (Domínguez Guzmán et al. 2017). Next to all interviews I worked and (co)
labored (Verzijl and Domínguez Guzmán 2015; De la Cadena 2015) to gather six life
stories of farmers. One of them, Cecilia, is the focal point of this chapter.
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Agro-export production in practice, the case of excess water-users of Motupe
‘El Cruce’, or the crossroads, is one of the busiest and liveliest places in the Motupe
Valley, at least in the months of January and February, which is the mango harvest
season. During much of the rest of the year, aside from the religious festival of the
Holy Cross of Motupe in August, this district of the Lambayeque province, and one of
the many arid coastal valleys of Northern Peru, is a quiet place, Motupe is located in
the transition from the lowlands to the Andean foothills, which generates a desert
climate with seasonal rains that fall - infrequently and in variable amounts - between
December and March. Due to this seasonality, the Motupe River and its tributaries dry
up in the weeks or months following the rains. The El Niño Southern Oscillation
(ENSO) adds to the uncertainty of precipitation, alternating drought years with - often
disastrous - flood events. The inhabitants of Motupe, historically, have grappled with,
and practiced agriculture in, these cyclical conditions of excess and scarcity.
There are two types of land tenure in Motupe: private and communal lands. In general,
the former are irrigated lands, and have registered property titles and recognized water
licenses. These were old hacienda lands which, after the agrarian reform in 1968, were
redistributed to former serfs. In addition, there are lands that are private because their
owners have managed to obtain a license since the 1920s. These lands are like enclaves
within two large territories of peasant communities: San Julián de Motupe and
Tongorrape. Farmers with communal land, by contrast, have usufruct rights, which
means that they cannot sell their farm or transfer it without the approval of the
community. Moreover, because they could not offer a private interest in land as
security, they also could not obtain bank loans, nor could they access mango
production and marketing development projects that have been implemented in
Motupe since the late 1990s.
Agriculture and irrigation in Motupe are made possible by the old Huallabamba Canal
(see chapter five), built in the 1940s in an attempt to regulate and ensure reliable water
flow for the valley throughout the year. Large hacienda estates were behind the
construction of this inter-basin transfer canal in the Andes, which transports water
from the Atlantic (Amazon) basin to the headwaters of the Motupe River on the Pacific
side of the Andes. From here, water flows down to the valley, where it is transported
through a network of canals and branches to fields and mango orchards. The
Huallabamba Canal is the main source of water that allows small farmers to cultivate
mango plantations. In terms of access to water, communal farmers of San Julián de
Motupe and Tongorrape were excluded from the waters of Huallabamba and irrigated
in the months when there was abundant rainfall in the mountains. That is why in the
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Motupe Valley they are called - and call themselves - excedentes - for whom, in
principle, growing mango was and is legally prohibited. Excedentes are allowed to
irrigate only on the condition that they are growing an annual crop. However, Cecilia,
like many communal farmers, has a small mango plantation.
The day we met at ‘el Cruce’ she could not stay long chatting with me. Apart from
farming, Cecilia always had to work off-farm to earn additional income. In the past,
she used to work peeling and dicing mangos at a fruit processing plant in Motupe.
Her husband did not agree with this type of work. He thought that, by working in the
factory, she might abandon him and her children, as he had heard of other women
who did off-farm work. Cecilia explains: "I told him that God, my four children and
he were the most important thing to me and that my family was the most sacred thing
that God has given me." However, in the end, her health declined due to the long hours
standing in front of the conveyor belt and the changes of temperature, from the hot
rooms where cooked paprikas were processed, to the cold store, where the mangos
are peeled and cut into cubes. When she left the factory, Cecilia resumed farming,
going back to growing maize and making sure her trees produced good-quality
mangos. She also started a small business selling food, which is what she was doing
the day I met her at ‘El Cruce’. Before going to the market to sell her food dishes, she
invited me to visit her home and her hamlet, which in this text I will refer to as Caserío
B. It is a small settlement of 35 families on the outskirts of the irrigated left bank of
the Motupe Valley. Cecilia and her family live next to a chapel, in a somewhat central
area. By contrast, most of the farms in Caserío B are quite scattered and, in
comparison, difficult to access from Motupe. During my field work, I visited Cecilia
several times. After a while she became my friend and one of my main informants. In
the next section, I will describe the agricultural practices to cultivate and irrigate the
mango plantations of Cecilia and her neighbors.

Intercropping mangos for export
In Motupe there are agro-export companies and transnational networks; in the past, a
large cotton-producing farm (Hacienda Baca) controlled most of the irrigated lands
in the valley. Indeed, Caserío B was built on the old airstrip that was previously used
to spray the cotton fields of the Baca family (Hatch 1974). In 1968, the agrarian reform
implemented by the Velasco Alvarado regime ordered that large estates, such as Baca,
be expropriated. The land under irrigation was redistributed to peons and serfs,
organized in cooperatives (Hatch 1974; Van der Ploeg 2006). Other (unirrigated) grass
and scrublands, owned by haciendas, were relocated to existing communities,
including the area around the airstrip, which is currently part of the territory of the
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peasant community of Tongorrape. The cooperative model failed (Mayer 2009) and,
today, these workers form the majority of small farmers with private property titles
and water rights. However, not all the small farmers in Motupe had the opportunity to
join one of these cooperatives or were present when the land was redistributed. For
Motupe, it was a time of chaotic agrarian change (Hatch 1974, p. 62).
Cecilia's grandmother moved to these unirrigated fields around that time. She, like
many others, did not have identity documents to claim irrigated land. Instead, along
with her two young children, she put up a fence on this ‘open land’ or terreno abierto.
Although these fields were dry, unirrigated grasslands, they were somewhat levelled.
Here, she cared for some animals and relied on the rains to ensure a future for her
children. Years later, she also raised her granddaughters on these acquired lands, of
whom Cecilia was the eldest. With the passage of time, the inhabitants of Caserío B
turned the pastures into farms and obtained a usufruct right from the peasant
community of Tongorrape. Although they did not have water rights, they still
rehabilitated an old hacienda canal in the late 1980s to use in times of water abundance
to grow vegetables or sometimes maize. Also, in the 1980s, export mango varieties
(such as Kent) were introduced to Motupe and flourished in this arid climate. In the
1990s, international development agencies promoted the production and marketing
of mangos among small farmers in the valley; however, they did not target small
farmers with communal land, like the residents of Caserío B.
Regardless, at the beginning of the agro-export boom in the second half of the 1990s,
farmers in Caserío B still began to experiment with mango seedlings in their fields.
One of these adventurous farmers was Cecilia. Her intention was clear. She was
pregnant and she and her husband agreed that planting export mangos could help the
future (education) of her son. At that time, her husband was working on another
farmer's mango plantation and maize fields. He bought the grafted shoots home in
1996, the year they were married. “But what to do?”, Cecilia wondered while recalling
those early years when mangos fetched a good price: “How to start growing if there is
no water”. Together, Cecilia and her husband persevered: While he carried water in
cylinders from the nearest canal, at a distance of between 2 and 6 km depending on
the irrigation shift, she was in charge of watering the seedlings. Initially, the trees
needed water once a week. However, because they could only carry enough water to
irrigate four to five trees at a time, watering the 50 seedlings was a daily activity. Of the
50 mango seedlings, 40 survived.
Some of Cecilia's neighbors in Caserío B, who could not afford to buy grafted
seedlings, even experimented with the seeds of the mangos they ate, as another farmer
explained: “We ate the mangos and let them dry. Then we planted them”. Her

33

neighbor, making a gesture pointing to the ground, added: “You make a small hole in
the ground and put it [the stone] there. Around here, most of them have done it this
way [...] we carried water from the village, in cylinders, every eight to fifteen days
depending on the size of the plant. When they became thirsty, we watered them”
The relationships between the excedentes and their mango trees are very particular,
since both have persisted and continue to expand despite the difficulties they face,
such as the lack of water or a motorized well. Both have stubbornly established roots
in a desert environment. Indeed, compared to other export fruits, such as avocados or
asparagus, mangos are much more drought resistant, can tolerate waterlogging
better, and are less prone to disease. They also require less investment and technology
than grapes and passion fruit. Cecilia comments: “After 2 or 3 years, when the trees
begin to bear fruit, they become much more resistant”. In Motupe, mango trees in
their mature phase can go without water for up to a year. With only good watering
early in the growing season, they can perform well more than nine months later.
Furthermore, the absence of rain for most of the year, together with the low humidity
in Motupe, mean that the trees are less affected by (fungal) diseases such as
anthracnose, which spread more easily in humid conditions and require expensive
technologies to combat them. The conditions in Motupe also mean that the skin of
the mangos does not get stained or scorched by raindrops or dew (there is none) that
come in contact with sunlight. Finally, mangos need a particular cold period to start
flowering and are an alternate bearing crop, which means that there are years when
the trees do not produce fruit. Many small farmers respect this cycle, either due to lack
of money to buy products to induce flowering chemically, or because farmers consider
that plants and trees also need rest. Today, Cecilia, along with many small farmers
with private and communal land like her, export mangos. These trees appear to be very
suitable for the conditions in which smallholders carry out agriculture.

Organizing water in the Motupe Valley
Since 1969, the General Water Law (Decree Law 17.752), prescribed the water user
associations (WUA), or juntas de usuarios de agua, as organizations of irrigators
whose purpose was to assist the government's water bureaucracy with water
distribution, collection of tariffs and administration of water rights. While the WUA
comprises the entire Motupe Valley, the subsidiary Irrigation Commissions manage
water at the level of a canal or irrigation subsector. In Motupe, there are four
commissions, and Caserío B is part of Irrigation Commission B, which has 270 users
with water rights (or licencias) and 80 excedentes with community land. The latter are
granted - by law - a permit (or permiso) to use water in times of excess, hence their
name excedentes. Licenses and permits are different legal categorizations, and involve
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different water claims and degrees of decision-making (Verzijl, 2007). About two
dozen of these permits correspond to farmers in Caserío B and their families,
although many are not yet formalized. One obstacle for excedentes was that the Water
Law (Law 29.338) dictates that those without a licencia could not plant perennial crops
such as fruit trees. However, in practice this did not stop the families from Caserío B
from growing mangos from the 1990s onward:
And you were allowed to plant mangos? I asked Cecilia. -No, nothing.
Lentils. Only lentils. But then we saw the others. The whole town [referring
to Motupe] went crazy planting mangos and we wondered, why couldn't we
do it too? A couple of plants ... to try something to eat and if it goes well, to
sell them ...
Many in Caserío B and others on community lands followed this logic when mango
export began to prosper. However, several former government officials and water
authorities whom I interviewed were unaware of the presence of mangos on the fields
of excedentes, even when these families were already exporting. Others recognized
that there were plantations, but did not know how, in practice and considering the dry
years, the small farmers in Caserío B managed to maintain them. In order to
understand how smallholders managed the upkeep of their plantations, we must
consider the longstanding smallholder strategy of ‘intercropping’, as well as its
relationship with irrigation and the partial connections with public policies of
irrigation management transfer.
Intercropping different varieties of plants is one of the main characteristics of smallscale agriculture on the coast of Peru. In many fields of Motupe, mangos for export
are grown together, not only with maize, but also with passion fruits, avocados, lentils
and cassava. This diversity has several benefits for farmers, as it ensures a supply of
food and provides additional income. It also serves as a risk-spreading solution in the
event of a failed harvest, low market prices or when they experiment with new crops.
Finally, this practice is beneficial for the ecology of the farm, since it better maintains
soil fertility and corresponds well to the irrigation methods used in this area
(Domínguez Guzmán et al. 2017). Contrary to what most extension programs advise
- which is to reduce the space between trees to maximize production, switch to
monoculture, and use modern technological irrigation methods - the space between
the mango trees in Caserío B is well thought out by the farmers to allow them to have
other crops. In Cecilia's case, she intercrops her mangos with maize, which she sells
and partly keeps for her animals in times of drought. Maize is a traditional and still
preferred crop in this area (Hatch, 1974), but it requires several irrigation turns, as
well as a substantial investment in pesticides and fertilizers. In order to ensure the
35

maturing of the maize, Cecilia needs, then, to secure water, which is why mango trees
play an important role in the realization of her water permit.
Realizing water permits was not just a concern for smallholders. The president of the
Motupe WUA, for example, expressed concern about how things had evolved on
communal lands, and what this could mean for the future of water in Motupe.
Excedentes had been planting mango trees "unofficially," and, once these began to
bear fruit after a few years, it was difficult for authorities to deny them water turns for
perennial crops. “We cannot tell them to cut down the trees!” the president repeated,
while explaining that his solution was to request an exception to the National Water
Authority (ANA) in order grant them licencias or water rights, as a way to resolve the
plantation problem of export mango grown on communal lands. As president of the
WUA, he faced the problem that there were unlicensed water users registered in other
government offices as exporters, which conveys the message that WUA does not have
its act together. His request was based on the fact that he and the Local Water
Authority (ALA) needed to provide more precise information to the National Water
Authorities (ANA): “To make the data more real..., we will first finish the
formalization process. Once this is done, the second step would be to ask [ANA] for
an exception and we will have to give them a [water] license! No more as excedentes
since they HAVE mango trees!”, he explained worriedly. His concern derives from the
gap between the general availability of water, on the one hand, and the cropping
strategies of many small farmers, on the other.
According to the ALA, permanent or perennial crops, such as mango plantations, take
priority over maize and other transitory crops. This means that a field with mangos
would receive water before a field with maize, beans or other annual crops, if both
annual and perennial crops suffered from water stress that could damage the crop or
harvest. However, an excedente explains: “I don't use pressurized irrigation ... you
lose land [potential] with that. Instead, I leave my aguita [endearing term for water]
in pozas [which are small basins]. My trees (export mango) are right in the middle,
between those trees my maize grows. We leave a space in the middle of 9 meters. When
the maize is watered, so does my mango. [...]. I am planning to plant maize on
Monday [...] I already received the irrigation ticket [ballot] for the mangos, so we must
start preparing the land”. In Motupe, intercropping strategies and the method of
irrigation by pozas have been used since pre-colonial times; these strategies remain
an integral part of the farmers’ daily relationships with water and export crops. In the
next section I show how a new water reality made irrigation in the fields of small
excedente farmers possible.

36

Taking over the intake structure
Their strategy, and the subsequent presence of mango trees, helped strengthened the
position of excedentes vis-à-vis the water rights holders in Motupe. However, this
strengthening of position must also be analysed in light of an irrigation management
transfer process in the valley, in which new responsibilities and existing personal ties
acquired a new dynamic. Before that time, securing water for their crops sometimes
meant more drastic measures. Cecilia remembers:
“It was a day like today [referring to the fact that, in May 2014, she and the
users of Caserío B were ignored when they had an urgent need to irrigate
their fields]. They [from the Irrigation Commission B] kept saying that
they would give us the water, for two consecutive weeks, but they didn't.
At the last moment, they told us: “Señores, there is not enough water! The
water now goes to Motupe [another Commission]!”. But Doña Mela, who
remained silent throughout the meeting, reacted once she was out of the
office and said. “So, there is no water for us? Let's see. Let's see if the water
passes to Motupe. If we want the water to go to Motupe, it goes, but if we
don't want to ... Let's go!”, urging us women [from Caserío B] to continue.
"You don’t see ...? They say now that there is no water? Well, we will see!!!
Let's go together! Who is with me in taking the water?” We all follow her.”
This take-over of the intake structure of the valley irrigation system occurred in the
mid-nineties. The direct cause was the water deprived maizefields of Caserío B. It is
clear that, as an excedente, Cecilia fought, and still fights, to obtain water; however,
in her actions, her main concern was not to resist the “system” or the capitalist mode
of production. Neither does she seem to direct her actions against the agro-export
industry or any official of the Irrigation Commission. When she told me this story, she
expressed a double feeling: a sense of shame at being labeled as troublesome people,
but also a sense of pride, in that nobody ignores or messes with the people of Caserío
B. The important thing was that 'her maize was thirsty' - as she expressed on several
occasions. And that takes priority.
The excedentes agreed to irrigate that night until all fields were done. The women
went to the intake and opened the door to the rehabilitated canal and made sure it
stayed open (and the others closed) while their husbands irrigated. When the staff of
the Motupe WUA realized that less water was reaching the Motupe Commission, they
travelled to the intake area to find out the cause. There were arguments and some
fights, but the male staff could not force the women to withdraw. Despite the
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unauthorized take-over, the women were not sanctioned or expelled from the
Irrigation Commission, probably because they did not have regulated water rights to
be expelled and because, in one way or another, the other users and members of
Commission B knew their situation, and they sympathized. Also, this episode took
place during a transition phase, when many mango orchards in Caserío B were still
under development and when the decentralization of the responsibilities of the
Irrigation Commissions implied a new dynamic between those responsible for
managing water and the excedentes – a dynamic I will explain in the remainder of this
section.
In 1989, a neoliberal policy of Irrigation Management Transfer (IMT) was launched
with the aim of a partial state withdrawal from water management. This policy
involved the transfer of responsibility for the distribution, operation and maintenance
of large-scale irrigation systems from the government to the WUAs (Vos 2002; Ore
and Rap 2009). These WUAs, made up of the irrigators and farmers themselves,
became (politically) influential, second-tier organizations, often led by rural elites,
and also charged with collecting fees. The implementation process of this policy in
the 1990s coincided with the mango boom in Motupe and Northern Peru, and led to a
series of changes, albeit gradually. First, after the transfer, the four irrigation
commissions that had previously operated from the WUA office in El Cruce were
located to the different parts of the valley that corresponded with the respective
irrigation sectors. The Irrigation Commission B office was opened in a village near
Caserío B. It is in this office where the water is distributed among the users. This fact
of the proximity of the office was important for the excedentes of Caserío B. Until that
moment, prior to the IMT policy, a state water bureaucracy was in charge of the
administration, operation, maintenance, allocation and distribution of water in the
region. These administrative offices maintained strict irrigation turns and cultivation
plans, thereby ensuring that water users, both rights holders and excedentes,
complied with the irrigation rotations and assigned crops. In the past, water
scheduling was done was at El Cruce, in the city of Motupe. In those days, Cecilia and
others in Caserío B rarely travelled that far to try to get water. When the new office of
the Irrigation Commission B was opened, by contrast, those appointed officials who
had previously ignored the excedentes, and concentrated on serving the water right
holders with water from the Huallabamba Canal, were now the elected board
members of the commissions: the neighbors and fellow farmers of excedentes. This
change in the location of administrative power, thus created some room for
manoeuvre and negotiation for the families.
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Cecilia, as excedente, was member of the Irrigation Commission B and began to ask
for water since she received the land from her adoptive father to cultivate. Later, her
mother-in-law told her that she could not continue asking for water because she was
too old to do so, and that Cecilia had to replace her. Of course, asking for water was
not an easy job, she explains, since excedentes (still) had to wait until those with rights
or licenses finished distributing water:
Do you know that to ask for water, we had to go back and forth to the
village? At least a whole week […] The first time I asked for water, I was
nervous. I left my house imagining many things. Despite the fact that my
mother-in-law had already explained to me how to do it and how she
should act at the right time. This is something I have not forgotten and
never will. When my mother-in-law told me: “If the president [of the CR]
or any user says that there is no water for excedentes, then you have to say
that we have the same needs that users with licencias have!”
In this way, Cecilia continued to emphasize her needs, rather than the official licencias
that she had been denied, shifting the language used by the Irrigation Commission.
The secretary of the Irrigation Commission B also remembers the women of Caserío
B asking questions in open meetings such as: Don't you see that we also have mouths
to feed? That we also have children? The secretary, who has worked in the Irrigation
Commission B since its creation 25 years ago, has seen how excedentes have asserted
their needs. However, it was not until 2007 that they obtained, within the Motupe
WUA and Irrigation Commission B, the right to vote (and to participate in decisionmaking). And it was not until 2013 that the excedentes were allowed to be elected to
the board of the WUA or Irrigation Commission. At present, despite the fact that many
things have changed, the position of excedentes remains a predicament whenever
water is scarce, and many continue to feel secondary to the official rights holders.
Today, however, although the water law stipulates that they do not have the right to
claim water, they are treated the same in practice as official rights holders – at least
according to the secretary of Commission B. This does not mean that there is no
violence or conflict over water in the irrigation command area. When there is a
shortage of water, people fight. There was even a fatal casualty once. Many times, as I
described earlier, excedentes have been part of these disturbances. Other times, these
same WUA officials have acted in Cecilia’s favor – whether with the distribution of
water or other matters. On one occasion, for example, they gave her the money to send
her daughter to the hospital. For this action, the secretary of the Irrigation
Commission intervened: “So Cecilia is my friend, and she told me about her situation.
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I offered to ask the president of Irrigation Commission B to present her problem
during the WUA meeting in the city. And he accepted, because she [Cecilia] is a good
person”. On that occasion, Cecilia received 400 soles ($ 130), since three of the four
Irrigation Commissions agreed to support her. At other times, she has prepared
roasted chicken or chicken stew to help her family with similar problems. Most of the
time, she ends up selling these dishes to members of the Irrigation Commission, to
the WUA and to certain government institutions.
Discussion and conclusions
In this paper, I have presented an ethnographic case study of excess water users - or
excedentes - of Motupe, farmers without property titles and water rights, who
nevertheless grow mangos for export. They, and other smallholders with fields of less
than 2 hectares, deliver the majority of annual production, challenging the idea that
access to water corresponds only to agro-industrial and transnational companies. In
this section, I will reflect on the theoretical elements and methodological
contributions generated by this study, as well as presenting the key conclusions from
the ethnographic findings.
In practice, Cecilia, like other small excedente farmers, maintains, in addition to
growing mango trees, also other crops. She prepares food to sell at the market. In the
past, she worked long hours for an export juice company. To get water to her farm,
she grows different crops in single fields, negotiates at board meetings, asks for favors
from the leaders, and closes floodgates to divert water to the lands of Caserío B. All
this suggests that Cecilia is not part of a single reality – whether of modern agroexport, or of small subsistence agriculture - but is partially connected to both. For
Cecilia, growing mangos for export is one of the many activities that help her take care
of her family and bring water to her farm - in much the same way that her grandmother
did when settling at a forgotten airstrip to get land and start farming. A close look at
small farming practices shows how agency does not rely on a single actor (structure,
person, thing, tree), but is distributed and recreated in the relationships between
heterogeneous actors. This heterogeneity is shown by the significant role of mango
cultivation and its irrigation methods in the materialization of water rights. The
tenacity of mango trees – their capacity to resist water stress and endemic diseases was an advantage for small farmers, who complemented this capacity with old
irrigation techniques (pozas) and intercropping strategies. In a way, these mango
trees on communal land then opened opportunities for excedentes to materialize their
water rights.
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At the same time, the friendships of these small farmers, as well as their close
relationships with the board members of the WUA, have been important to access
irrigation water. To write about Cecilia as someone who opposes companies or
irrigation bureaucrats/managers, would be to deny the reality of these relationships
that allow her to do agriculture. In Caserío B, it is difficult to determine who or what
farmers like Cecilia are fighting against, or whether contestation or resistance is the
right concept to analyze the practices of these farmers. In the case of the ‘intake
takeover’, the women excedentes did not act against or target a particular group; their
objective was, as Cecilia noted, to irrigate their fields and provide water to their maize.
These events can be seen as a classic moment of resistance or direct and open
confrontation to government water policy or commercial interests, by using water to
irrigate small maizefields that would otherwise go to the large commercial mango
export estates in Motupe. However, the water is taken mainly from other small maize
farmers, albeit those with water rights or licencia, in Motupe. Likewise, Cecilia's
decision to start growing mangos for export, without the approval of government
officials, by carrying water from the canals to her mango seedlings, could also be
interpreted as an act of resistance. But against what? Not against the brokers and agroexport companies that buy these mangos. Perhaps against (neoliberal) laws and
policies that prohibit perennial crops? However, these same laws and policies
promoted the formalization of irrigation rights and the transfer of tasks that farmers
from Caserío B have mobilized to improve their situation. Finally, Cecilia's
intercropping strategy could be seen as a (third) kind of resistance against modern
pomology (Van der Ploeg, 2010) and therefore neoliberal interests. Yet these actions
can also be understood from the perspective of kinship and care, which allow her to
secure and seek opportunities to promote the well-being of her family.
What remains, then, is to discuss how the case of excedentes converges with the
project of political ecology, particularly its theoretical elements. That is, how should
we write about small farmers and their relationships with irrigation water? Social
science researchers have long been captured by the enigma of smallholder persistence
- an enigma that has fascinated and intrigued scholars from different disciplines, and
one that points to the heart of the classic agrarian question, elaborated by many from
Chayanov to Bernstein and, lately, Van der Ploeg (2006, 2010). In broad terms, the
political ecology project has been inspired by this persistence. It has also been driven
by the goal of understanding and revealing overlapping social actors, as well as
structures of domination or oppression provoked by neoliberal philosophies and
recently by modern agro-export. It has sought to account for responses to, or struggles
against, newly-imposed capitalisms, as well as to identify the sources of initiatives of
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change (Achterhuis, Boelens and Zwarteveen 2010; Mena et al. 2016). Writing about
small-scale agriculture and its relationships with irrigation water in this way has been
important in lobbying politically to problematize who benefits from the agro-export
'system', as well as in claiming the rights of small farmers to access irrigation water.
However, as this chapter has sought to show, these narrative frameworks can also lead
to unwanted reductions of the heterogeneity and multiple realities that characterize
the rural worlds of the Peruvian coast, such as those of Cecilia and the residents of
Caserío B. That is why the present work proposes to expand the analysis of the
empirical material that aims to explain who has access to water and the power to act
and govern this access, towards what kind of water realities emerge in smallholder
fields, with a particular interest in unravelling water practices in context, and always
in relation (Mol 1999; Abrahamsson et al. 2015). This is important because it could
help to unravel the dualisms that are often part of the analysis of political ecology
studies, including agency / structure; human / non-human; theory / ethnography,
which are framed in relations of domination and resistance or control and response.
Methodologically, this approach means a shift from the language commonly used in
the analysis of political ecology towards (the search for) new vocabularies that
welcome the overflowing of theoretical frameworks, and recognize the impossibility
of totality (Callon 1998). The philosopher Kwa (2002) draws a distinction between the
study of complexities that aims to integrate heterogeneous individuals and objects
into a single entity at a higher level of organization – that seeks cohesion or a coherent
'whole' - and a study of complexities which uses its case study material to explore the
specificities of the case. The latter represents a call to use the empirical material, not
as an example to make generalizations or provide consistency to predetermined
narratives, but as a way to talk to or interfere with them. Here I agree with Yates-Doerr
and Labuski (2015) when they state that “ethnographic cases may not aspire to
generality, but may instead change the practice of and the possibility for generality […]
to open and turn [our] questions and thus help us to narrate other conditions of
possibility”.
In this work, I have tried to make space for alternative ways of writing about small
farmers, which, instead of adding examples to big theories or narratives of modern
farming or neoliberal production, speak to - or interfere with - such narratives, while
responding to the specificities and complexities of the case study (Mol 2002; Haraway
1991). As Haraway (1991, p. 173) expresses, "We do not need a totality to work well.
The feminist dream of a common language, like all dreams for a perfectly true
language, or perfectly faithful naming of experience, is a totalizing and imperialist
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one”. Refreshing the language of political ecology to find a vocabulary that responds
to the complexities of small farming, holds the potential to open up new forms or
registers to articulate these realities. Thus, it is worth considering to what extent we
need to retain old terms to meet the challenges of exploring new capitalisms. Here,
the notions of overflow and excess seem profitable – and extensible as they may offer
new approaches to political ecology. After all, if Cecilia relies on overflow and excess
to get more water to her field, why not follow these steps?
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Figure 3: Mango harvesting, Motupe. Photo by the author
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3. Water Footprints and Pozas:
Conversations about practices and knowledges of water efficiency

Abstract:

In this article we present two logics of water efficiency: that of the Water

Footprint and that of mango smallholder farmers on the desert coast of Peru (in
Motupe). We do so in order to explore how both can learn from each other and to discuss
what happens when the two logics meet. Rather than treating the Water Footprint as
scientific, in the sense that it is separate from traditions or politics, and Motupe poza
irrigation as cultural and, therefore, thick with local beliefs and superstitions, we describe
both as consisting of intricate entanglements of knowledge and culture. This produces a
more or less level playing field for the two water logics to meet and for proponentsof each
to enter into a conversation with one another; allowing furthermore for the identification
ofwhat Water Footprint inventors and promotors can learn from poza irrigators, and vice
versa. The article concludes that important water wisdom may get lost when the Water
Footprint logic becomes dominant, as is currently about to happen in Peru.
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Introduction
In June of 2015, the Peruvian National Water Authority (Autoridad Nacional del Agua,
ANA) presented a report which introduced the concept of the Water Footprint as one
of the pillars of its National Water Resources Strategy and Policy (ANA 2015). The
Swiss Development Organization and the World Wildlife Fund collaborated in the
development of the report, whereas the overall Strategy and Policy Plan were
developed with a loan from the World Bank. Three months after the launch of the
report, the ANA issued a decree: RM 246-2015-ANA. The decree offers farmers the
opportunity to obtain a ‘blue water certificate’ (certificado azul in Spanish) if they
agree to have their water footprint measured, and if they commit to using water more
efficiently and sustainably in the future. When we discussed these initiatives (Rendon
2015) later that same year, in December 2015, with local water officials (Autoridad
Local del Agua, ALA) and leaders of Water User Associations on the north coast of
Peru they showed a clear interest. Although many had not heard of the concept of the
Water Footprint, they positively associated its efficiency concerns with the
introduction of so-called modern technologies like drip irrigation.
We also talked about the Water Footprint ideas with some smallholder farmers. They
were less enthusiastic, expressing reservations about drip irrigation and indirectly
about blue water as well. Already for centuries, they have been irrigating their crops
through a method they refer to as poza irrigation (Hatch 1974; Ore 2005a): a method
developed to make optimal use of the water that is intermittently available in the desert
area where they live and farm. They were worried about what would happen if the blue
water certificates start dictating how irrigation should be done: would they indeed be
forced to adopt the Water Footprint measurements and calculations to prove that they
have irrigated their mangos in water-wise ways?
Engaging with this question, in this article, we compare the water logic of Water
Footprint initiatives (Hoekstra and Hung 2002; Chapagain and Hoekstra 2002;
Hoekstra et al. 2011) with that of smallholder farmers on the desert coast of north Peru
(Ore 2005a; Vos 2002). With ‘water logics’ we refer to a particular way of framing
water problems and proposing solutions, which are often anchored in a specific
conceptualization or definition of water. We use the comparison to explore how the
two logics can learn from each other and to discuss what happens when they meet.
Our starting premise is that both logics have evolved in response to a similar concern:
that of making do with limited and perhaps declining quantities of water. Yet, and as
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we show, the temporal and spatial scales at which the two logics articulate and address
this concern are different, while they also use different definitions and indicators of
productivity and efficiency
The first water logic we describe is that of smallholders who grow mangos for agroexport in the Motupe Valley on Peru’s arid north coast (6◦09007” S, 79◦42051” W).
There are several thousands of farms, all of which are connected through irrigation
systems. Since the agro-export boom that happened in Peru in the 1990s, Motupe has
become the country’s second mango production zone. Here, as in similar adjacent
valleys, agriculture is made possible through large-scale irrigation systems that divert
water from the Atlantic basin to the Pacific coast. In contrast to other agro-export
crops which are often produced by agribusiness companies or large-scale producers,
mango production in Peru is characterized by a large presence of small-scale farmers
(Aguilar Vega 2010). Because these farmers have restricted access to water for
irrigating their mango trees, they have devised sophisticated methods to optimize
their water use.
The second water logic of our analysis is that of the Water Footprint concept. The
Water Footprint is an idea and initiative that emerged from and co-developed with a
steadily increasing international policy recognition that water is a precious and limited
resource (Gleick 1993; Linton 2010). This recognition is (re-)invigorating existing
scientific efforts to measure, tabulate, map, model, and predict current and future
scenarios of the world’s water sources (Hoekstra 1998). The Water Footprint is one of
those efforts; it is a concept to make legible the amount of water needed to produce
goods or services (Hoekstra et al. 2011; Hoekstra 2014). Building on the idea of ‘virtual
water’ (Allan 1998; Hoekstra 2003) to express how a person’s or country’s water
consumption includes the water needed to produce goods and services, the concept
introduces supply chain thinking in an already established science of hydrology and
water management to raise water awareness and make actors account for the water
they use (Hoekstra et al. 2011; Hoekstra 2014).
In this article we ethnographically explore and compare these two water logics: that of
smallholder mango producers on the desert coast of Peru and that of the Water
Footprint. In our analysis, we try treating these two logics in symmetrical terms by
showing how both have emerged in specific (or local) networks of people,
technologies, and practices as part of particular traditions and languages (cultures) of
care, control, and calculation (Callon 1986; Law 2009). Hence, rather than treating the
Water Footprint as ‘scientific’ (or universal)—and, therefore, as something that is
separate from traditions or politics—and irrigation as ‘cultural’ (or local)—and,
therefore, thick with local beliefs and superstitions we describe both as consisting of
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intricate entanglements of knowledge and culture (Turnbull 2000). We do this to,
virtually, create a more or less level playing field where the two logics can be compared
with each other. Is there something that those who developed and promote the Water
Footprint can learn from poza irrigators, and vice versa? What, if anything, gets lost
when one water logic becomes dominant, as is currently about to happen on the desert
coast of Peru with the Water Footprint?
We want to emphasize that our aim is not to expose either the Water Footprint (WF)
or smallholders’ logics as wrong, or to establish one logic as superior. On the
contrary, with this paper we hope to contribute to the ambition articulated by WF
proponents to open up “a new interdisciplinary field of research . . . (interested in) the
analysis of how different techniques and practices, policy strategies, and governance
mechanisms can contribute to increasing sustainability, efficiency, and equitability of
water footprints” (this special issue). By comparing and contrasting WF with other
ways of using and managing water efficiently and other ways of relating to and
accounting for water, we aim to arrive at a specification and delimitation of where,
when and under which conditions WF can be a useful instrument to improve wise
water use, while also exploring how it can be combined with other forms of water
wisdom and awareness.
Our attempt consists of tracing, describing and unravelling the networks of people,
instruments, and stories through which the WF logic on the one hand and the water
logic of Motupe smallholders on the other came into being, exist, and apply or obtain
relevance. After describing how the two different versions of accounting for water,
water efficiency, and productivity are performed, we use the discussion section for
staging a virtual dialogue between the two water logics, exploring what each can learn
from the other. We end the paper with a reflection on how the two logics, or versions
of water, interfere with each other in the current Peruvian context. We conclude that
there are tensions between them, and that supporting the WF over the smallholder
version may result in irretrievable losses of water wisdom and ultimately of water. Our
overall suggestion, therefore, is that the ability of the WF concept to help promote
wise water use improves when it is explicitly treated as just one possible way of relating
to, understanding, and indeed using or managing water (Linton 2010; Hamlin 2000;
Barnes and Alatout 2012), rather than as the only just, universal, or correct one. Our
recommendation, therefore, is that any assessment (Hoekstra et al 2011) of the scope
to increase water awareness and any attempt to improve accountability for water use
should be informed by situated decision-making processes that ground the
assessment of what is sustainable, efficient, and resourceful in a sound understanding
and measurement of existing water use practices
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Materials and methods
To research the water logics of the WF and of smallholder farmers in Motupe, we make
use of qualitative research methods. Our approach is ethnographic, which means that
it focuses on describing people’s daily practices that are always situated in specific
surroundings, cultures, histories, and power relations (Brunt 1999; Punch 2005). The
people studied include traditional smallholders as well as water professionals; their
surroundings can, therefore, be a desert hamlet as well as a hydraulic laboratory
(Latour and Woolgar 2013). Important methods in an ethnographic approach are
participant observation and interviewing. The former is a method of data collection in
which the researcher is present during and in, for example, irrigation activities and
village meetings or, for that matter, in scientific peer-discussions or academic
conferences where research results are presented (Bernard 2011). The advantage of an
ethnographic approach for studying water behavior is that the in-depth information it
generates, reveals how people’s understandings of efficiency and productivity, or what
water is and how they relate to it, are grounded in their actions and societal contexts.
As noted, our methodological approach treats the water logics of the WF and that of
smallholders in symmetrical terms (Callon 1986; Law 2009), unravelling the material
culture, associations, and technologies of both (Mol 2002). The symmetric treatment
of science with other forms of knowledge (Turnbull 2000) serves to bring all actors,
including researchers, together in a non-dichotomous or non-hierarchical way. With
regard to making sense of a desert valley and extreme weather events, a database with
multi-year rainfall records is analytically no more or less accurate than the collective
memory of smallholders. This principle of symmetry is, therefore, a methodological
position from which differences, tensions, and spill-overs between different forms of
knowledge and sense-making can be articulated and studied without a priori favoring
one of them (Morita 2014; Gad and Jensen 2016). We do not, and perhaps it is good to
emphasize this here, use the WF logic to quantify the practices of Motupe
smallholders, nor do we use the water logic of smallholders to either validate or
discredit the WF concept. Instead, the aim of the paper is to show that there is merit
in engaging in an in-depth process of mutual comparison and learning, identifying
how the two ways of relating to water can converse with and learn from each other,
beyond the confines of their own method assemblages (Law 2009).
Our work is inspired by science and technology studies and feminist technoscience
studies (Law 2009; Mol 2002; Haraway 1991) that call into question the divide between
science and politics (and by implication between nature and society). Truths, in these
bodies of thinking, are not universal (Law and Mol 2001); they are only ‘realized’ in
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definite form within the networks of practices that perform them. The paper,
therefore, starts from the premise that both the way in which WF’s proponents make
sense of water problems and how smallholders do this are local or situated (Gad and
Jensen 2016); both ‘happen’ or come about in specific networks (or systems of
circulation) of funding, people, and tools. That the WF logic is more mobile—or
travels farther—is not because of its intrinsic superiority or universality, but a result
of the greater influence and span of the networks in and through which it circulates.
In order to build the smallholder case study, two of the authors spent two mango
campaigns in the Motupe Valley and wider region (between 2013 and 2015, for a total
of 14 months), visiting farmers and learning about their irrigation practices. During
that time, we observed, interacted, and followed Motupe farmers not only in their
irrigation activities but also in other agricultural practices. We further interviewed
officials from government agencies and non-governmental organizations (NGOs)
and collected field observations about water management tasks, which included
visiting the Huallabamba Canal in the Andes of Lambayeque.
As for the case study of the Water Footprint, we attended the EURO-AGRIWAT
Conference (EUROpean AGRIculture WATer use and trade under climate change)
held in Wageningen in March 2016, at which we also presented. Two of the authors
themselves were trained in water science at Dutch Universities, are frequently involved
in water productivity and efficiency discussions (Van der Kooij et al. 2013), and are
partially connected to the Water Footprint initiative through institutional and collegial
affiliations. Additionally, in 2015, two authors were asked by one of the contributors
of the national report of Peru’s WF (ANA 2015) to help design a Water Footprint and
sustainable development study in the Chira watershed just north of Motupe.
Results

Poza irrigation
When we first met Fabio Obando in August 2013, his mango orchard was in bloom,
as most mango trees in Motupe are during that time of the year. The Motupe Valley
used to be controlled by large haciendas, but a radical land reform had redistributed
these lands to thousands of ex-serfs during the 1970s. Fabio’s father, who traditionally
grew maize, was the first smallholder in this region to start experimenting with
mangos for export in the early 1980s. Today, most of his siblings have left the farm,
leaving only his sister Matilde and their mother with him. In Peru, the majority of
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export mango production is in the hands of smallholders like Fabio Obando, with
Motupe producing almost a fifth of the total export.
Fabio’s understanding of mangos and irrigation practices stem from a life of intimate
engagement with his farm, going back almost 40 years. He knows each of his trees
individually while caring for hundreds of them. “Trees are like human beings”, he
explained to us one day, “they come in all sorts and all characters and, therefore, have
different needs”. Fabio and the trees were literally raised together. He can tell how they
feel and knows exactly when and where to cure them. He also meticulously knows the
specific soil characteristics of every spot in his farm and can identify the places where
water infiltrates more quickly. Fabio’s irrigation logic is based on this knowledge, but
it also extends well beyond his own farm. We attempt to shed light on this below
The Obando farm is surprisingly symmetrical. The trail that connects the farmhouses
near the entrance gate to the end of the farm divides it in two halves. Each of these are
divided in smaller rectangular sections where maize or mangos are grown. The
sections are further subdivided in basins: the so-called pozas. Fabio’s basins measure
between 1200 and 1600 m2. Many are about 80 m long, but he subdivides them again
in smaller sections through bunds (see Figure 4). Other farmers also have pozas.
These come in different shapes: there are smaller ones that are irregular in shape, but
there are also bigger ones that follow the contour lines. The Obando family owns 9
hectares of land, which is registered as private property. The mango orchard measures
some four hectares which surround the living quarters. Another four hectares are used
for annual crops, mostly maize, and are located further away. Within the orchard, in
between the mangos, some other crops are sown, like lentils and beans, and even
pineapples. The final hectare is their huerta: a homestead orchard garden with various
fruit trees, like avocado, tamarind, and lúcuma. Although scattered throughout the
farm area, the most water sensitive trees (of the huerta) are purposely planted close to
the secondary canal that borders the farm to allow them to benefit from the seepage
water when others irrigate. While the huerta and the annual crops are managed
exclusively by Fabio, with his sister Matilde and their mother, all siblings continue to
have a stake in the mango orchard. Or better put, they have a stake in the production
of the mango trees that were planted by their father, not in the lentils or pineapples
used for daily consumption.
Mango farming in the Obando farm, in several ways, runs counter to the way many
agronomists envision modern mango orchards. Their expert advice has it that trees
should be trimmed to remain between 2 and 3 m of height for easy picking and pest
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control. They also recommend planting trees close together, spaced at 5 × 5 m (some
even say 3 × 3 m). Moreover, they hold that trees drop in productivity after a certain
age, which is when they should be cut down and replanted. The trees in the Obando
farm are tall (over 8 m), spaced 10 × 10 m and among the oldest in Motupe. What is
also different is that there are no polytubes across the farm, no drippers next to each
trunk. Instead, Fabio’s trees stand tall in the place where water comes to rest: in his
pozas.

Figure 4: Motupe district and irrigation system (source: Domínguez Guzmán et al., 2017)
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The farms, hamlets, and Motupe town are all located in a desert valley with the same
name. In fact, the entire Pacific coast of Peru is a desert strip that contains several
dozen river valleys that receive water from the Andes. The first months of the year are
considered the rainy season, yet precipitation is varied and erratic over time and in
quantity. Peru’s national meteorology service, SENAMHI, gives an average rainfall
figure of 100 mm (measured from 1965 to 2003), with 85% falling between February
and April. During the 2013–2014 campaign, it rained during two weeks in March (29
mm) and one day in October (6.5 mm). Water is scarce, and the Motupe River, like
many rivers, runs dry for the greater part of the year. Irrigation happens thanks to the
Huallabamba diversionary canal constructed in 1939, which transports water from
the Atlantic side of the Andean mountain range to the headwaters of the Motupe
River. This canal is the lifeline of Motupe, as Fabio refers to it. From here, water flows
down naturally. Once in the valley, water is taken in by one of the main canals and
transported to one of the secondary offtakes. One of them leads to Fabio’s farm (see
Figure 4).
Once the padlocks that immobilize the gates at the Tres Tomas offtake structure are
removed and the sheet metal gate lifted, water roars into the secondary canal, pushing
itself through the concrete flume to ease only when it reaches the broader earthen
canal bed. As it moves forward, it wets the soil that various plants and weeds on the
canal banks will draw upon. The width of the canal varies: sometimes it is more than
three meters and shallow, sometimes it is less than one meter and deep. One of the
three gates (or tomas) opens to the Arrozal secondary canal. From the gate, water
quickly escapes under the main road to re-emerge on the other side, where it twists
and turns towards farmer fields. The contrast with the Manuel Cortez main canal is
huge. The latter is straight, with concrete lining and several drop structures to adjust
to altitude changes. It can carry five times more water. That amount would flood the
Arrozal secondary canal, which can only carry ‘un riego’, a local irrigation measure
that corresponds to about 160 L/s. After a while, the water in the Arrozal canal
collapses head-on with a recently constructed earthen heap. As if confused, the water
accumulates turbulently before the heap, and rises, until at some level it finds its way
to the left. This is where it enters the Obando farm, where it is quickly divided over a
number of smaller irrigation ditches. In comparison to the Arrozal secondary canal,
the ditches on the Obando farm are relatively clean—without vegetation—and
straight. Water advances through the network of ditches; humans busy with spades
and shovels close and open the pathways they want water to follow. After yet another
turn, the small dikes that hold the water and propel it forward seem to disappear.
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Here, water spreads out over a large basin and comes to rest; it becomes stationary
and apparently immobile: the poza
Fabio attributes the success of his mango orchards to his irrigation method. His
pozas are shallow basins of up to 0.4 m in depth. Once filled with irrigation water,
the water ‘sits’ in these basins so that it slowly infiltrates to the root zone of crops.
Infrequent seasonal rains may also fill up the poza, but the last time this happened
was in 2008. When Fabio’s farm needs water, he walks to the village to request a water
turn from the Irrigator’s Commission. Some anticipation is needed, since water in
his sector is only available for 9 days each month. During his turn, he has three or
sometimes four hired persons—known as irrigadores—who help him steer and
guide the water to the right pozas. Their main tool for doing this is a shovel, with
which they either open or close the bunds that delimit the basins. Due to a 24-h
rotation, roughly half of the annually allocated irrigation hours occur at night. Once
the water enters a poza, the irrigadores make sure it does not stagnate in a particular
spot by guiding and manipulating it with their shovel. An important part of their task
is also to check the bunds for consistency and stability, as the process of filling the
poza might lead these bunds to crumble (when the earth they are made of gets
saturated with water, they become muddy and spongy and easily give way, and there
are over eight kilometers of bunds on Fabio’s farm).
Fabio rarely gets to irrigate his entire farm. With the current irrigation schedule and
allocation, that would take more than 30 h. Based on the ‘un riego’ irrigation measure
(of 160 L/s), three hours of irrigation is allocated to one hectare of fruit trees, and one
hectare of maize receives up to four hours. Yet in September 2013, Fabio only got 12
h, just enough to irrigate his 4 hectares of mangos (if water is scarce, he would get
less). He has to make do with this water until his next turn. “Twelve hours is not
enough”, Fabio complained, “not all my pozas are filled”. He emphasized how
important it is to give trees lots of water. “The mango, you only need to irrigate three
or four times a year”, says Fabio, “but with plenty of water”. The first irrigation
happens after harvesting and pruning in March or April. This “takes out the plant’s
stress, after one or two months you will see that they start dressing up (blossoming)”.
In July, mango trees need a cold period of around 16 degrees to start blossoming.
After that it is important to make sure that most of the flowers turn into fruit. For this,
“you postpone irrigation. If you give water too early, the plant starts growing leaves
and not fruit!” says Fabio, referring to how the trees may enter into vegetative
reproduction. He tinkers with his water gift, withholding his trees from water until
September. The third irrigation takes place in December, during the ripening of the
fruit. This is when Fabio’s main preoccupation is that the fruit gains in weight. Pozas
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are good for this: “The fruit will not grow more at this point; it swells a little bit. With
one riego more, it gains weight . . . The tree absorbs the water through the roots and
the fruits gain weight”. A possible fourth irrigation turn, we later learned, may occur
in February if both harvest and rains are delayed and if the third gift fell early. The
actual timing of irrigations is subject to many uncertainties: temperature,
precipitation, irrigation demands of fellow irrigators, and the moods of the mango
trees themselves. During the 2013–2014 campaign, Fabio received a total of 71 h of
irrigation water (160 L/s) for his 5 hectares of fruit trees (mango 4 ha.; huerta 1 ha.).
In Motupe, poza irrigation is a common practice. Only a dozen or so large farmers
(>50 ha.) use tube wells and drip technology to irrigate their mangos and other agroexport crops. Fabio has a non-motorized open well and, thus, solely depends on
surface irrigation to fill his pozas. Regardless, he prefers irrigation water from the
Huallabamba Canal in the high Andes over well water, as do most smallholders. This
water is said to be cooler, richer in nutrients, and preferred by mango trees. Yet, in
addition to using surface irrigation, he also makes optimal use of groundwater,
which in his field is 5–7 m down. He does not use a pump or his well. The roots of
his trees go deep. Fabio is very much aware of the connection of his pozas to the
groundwater underneath the orchards. As do others. We were taken to a place below
Arrozal where, in the dry riverbed, water reappears. This is attributed to upstream
irrigation. Immediately, we were pointed to an intake structure that guides the
surfaced water further onwards to fields on the opposite bank. Furthermore, in the
collective memory of Motupe farmers, stories about heavy rains that occurred during
the “El Niño” phenomenon abound. It fills and may keep pozas filled for months at
a time. Here, the mango tree is a robust companion of the smallholders as it tolerates
water logging. All that water infiltrates and, after the immediate devastation, the
valley is also renewed.
Fabio links the importance of abundantly filling the pozas to how the roots of his
trees take in water. He contemplates that with frequent irrigations in smaller
quantities, especially with riego tecnificado (modern drip irrigation technologies),
water does not reach very deeply. “While this is perhaps good for trees that are
recently planted, once they start growing and bear fruit, they need moments with lots
of water”. Furthermore, “with drip irrigation, water does not reach the mango roots.
Roots that grow deep. As a result, mangos remain small”. He is convinced his pozas
are more efficient than supposedly efficient drip irrigation technologies. His long
experience of living in and with the orchard and producing good yields back him up.
Fabio boasts about how his tall trees can also withstand long periods of drought: they
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can survive for over a year without being irrigated, much longer than the smaller drip
irrigated mango trees. “Which are more efficient than?” he wonders.
In this way he dismisses vendors of modern irrigation supplies. Likewise, he disputes
the wisdom of government officials and agronomists who frequently visit the farm
and advise Fabio to standardize and homogenize, to replant and adjust spacing. For
one, his mother grows other crops—such as lentils and cassava—between the mango
rows, crops that they use for their own consumption. What is more, he says: “each
tree is different, you can’t just cut them down! Look”, Fabio continues, “in this world,
we are of all sorts. Some are tall, thin and thick, black and white and blond. The same
goes for plants, and this is how they will produce . . . These plants give fruits one year,
others not, that’s understandable, they get tired as well”. For Fabio, the trees are more
than just a source of income. He explains that he does not force trees to deliver higher
yields with chemical induction. He also accepts that the fruits high up in his trees
might not be suited for export and have to be sold to local dealers. The trees do and
mean something else for him. “They are strong because they are tall”, he says when
comparing his trees to the smaller ones of modern agriculture. For many
agronomists, it is difficult to understand Fabio’s ‘stubbornness’. Yet, the majority of
smallholders in Motupe engage in farming practices that are very similar to that of
Fabio.
His refusal to follow the suggestions of water engineers or agronomists does not
mean that Fabio does not take care of his production; he does. He keeps meticulous
monthly records of farm activities, investments, and yields. In 2014, Fabio exported
2500 crates of 30 kilos. In addition, he estimates that another 30% was sold on the
national market. The price of the first is negotiated per crate, depending on the need
of the broker. For the latter, he settles on a price that gives the broker access to his
entire orchard to take whatever can be harvested. Fabio, furthermore, takes notes of
how often he administers water to the plants and makes cost-benefit calculations of
the products he gives to his trees. This he explains to us by using the ground as a
schoolboard, with a twig to write calculations in the sand, or to draw the layout of the
irrigation system, as a water professional would do on paper or on his computer.

The Water Footprint concept
By the time we met the founder of the Water Footprint, Arjen Hoekstra, the concept
had become a popular approach in the water management sector, with both
companies and civil society organizations displaying enthusiasm about using it. This
is because the WF offers an attractive response to the widespread realization that all
over the world water is becoming scarce. Hoekstra, a Dutch water scholar, was the
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key-note speaker at a conference organized by the European Cooperation of Science
and Technology (COST) in March of 2016, in which we also participated. At the
conference, the results of the project “Assessment of EUROpean AGRIculture WATer
use and trade under climate change (EURO-AGRIWAT)” were presented. This
assessment used Water Footprint (WF) and virtual water trade (VWT) as the main
methodology to create “guidelines for more efficient water resource management in
relation with agricultural activities under climate change and variability”
(http://www.cost-es1106.eu, accessed on 10 August 2016).
Here, Hoekstra explained to an audience consisting almost exclusively of water
scientists and agronomists what was new about the Water Footprint concept. This
audience was made up of both critics and advocates of WF. One trusted proponent
commented to us that Hoekstra had some concern about the concept being captured
in the International Organization for Standardization (ISO) and national certification
schemes. In his presentation, full of maps and graphs derived from developed
databases, Hoekstra referred to the global water problem, relating it to ‘our’
consumption patterns and the crisis ‘we’ are facing. The rhetoric was that of a worried
water scientist and global citizen, someone concerned about the world at large; “as it
is in our own interest to make water use sustainable, not only nearby but also
elsewhere, because we depend on it” (Hoekstra 2014, p. 32). To save the world, he
explained, water efficiency has to be viewed at a global scale. The red regions on the
presented world map need to become smaller by better matching crop water
requirements to the available water.
The Peruvian coast and Motupe were among the regions that appeared in red, and
were thus identified as places where this matching ought to be considered (see also
Mekonnen et al. 2015); for example, by telling Fabio to grow manioc, not mango.
Hoekstra also emphasized, however, that acceptable water footprint values should be
decided locally. The maps and graphs will help to inform these decisions
The water footprint concept introduces supply chain thinking in water management.
According to the Water Footprint website, the concept intends to determine and offset
“the amount of water used to produce each of the goods and services we use. It can be
measured for a single process, such as growing rice, for a product, such as a pair of
jeans, for the fuel we put in our car, or for an entire multi-national company. The water
footprint can also tell us how much water is being consumed by a particular country—
or globally—in a specific river basin or from an aquifer” (http://waterfootprint.org,
accessed on 13 July 2016) (see also Hoekstra 2014). A four-step method is suggested
to assess a water footprint (Hoekstra et al. 2011). The first step is setting the goal of
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what process or product should be measured, followed by calculating the water
consumption and determining the footprint of that process or product. The third step
is to assess its efficiency and sustainability and, finally, actions are considered to
reduce or offset the water footprint (Hoekstra et al. 2011; Mekonnen et al. 2015;
Pahlow et al. 2015).
What is precisely determined and measured, Hoekstra explained during AGRIWAT,
are the blue and green water consumption (and the water needed to dilute pollution,
so-called grey water). Someone in the audience, an old Dutch engineer interrupted
him: “what is precisely blue water?” The answer was straightforward: blue water
means fresh surface and groundwater, the water in lakes, rivers, reservoirs, and
aquifers. Many in the audience nodded. Blue water also includes irrigation. Green
water refers to precipitation, or differently put, the rain water stored in the soil that is
available to crops (Hoekstra and Hung 2002; Chapagain and Hoekstra 2002). The idea
of green water was coined by hydrologists in the 1990s who were also concerned about
global water scarcity, and suggested that, often, available soil water was a costeffective and, in many ways, efficient source of water that remained underexposed in
policy circles (FAO 1996; Falkenmark and Rockström 2006). How did these claims of
blue and green water consumption and of efficiency and productivity come about?
What (practices) had to be done, with what resources?
Peter Gleick’s seminal book, ‘Water in Crisis’, shows the water availability of countries
in units of 106 m3 . One of the countries, Peru, according to this book, has merely
40,000 of these units available. Through the Food and Agriculture Organization (FAO)
databases, information can be retrieved, like the annual yield of agricultural produce
per country—from banana to wheat. Mangos too appear: for Peru, an average yield of
17.6 tons per hectare and a total production of 191,000 tons (obtained from
http://faostat3.fao.org/, accessed on 10 August 2016. For other data, see Gleick (1993),
and Hoekstra and Hung (2002)). These numbers, combined with a modelling
program called CROPWAT, are crucial for a water scholar to quantify (virtual) water
flows. CROPWAT was developed by another Dutch water and irrigation scientist
working for the FAO. It was meant to enable future generations of water and
agriculture professionals to calculate and compare crop water requirements (CWR)
around the world. The CWR of a particular crop is defined by the water loss through
evapotranspiration (per unit area); this includes water lost through the evaporation of
water from the soil and canopy on the one hand, and through the transpiration via the
plant’s pores or stomata on the other (per unit area) (FAO 1992). For this purpose,
CROPWAT uses the Penman-Monteith equation which is considered as the world
standard for estimating evapotranspiration, or ET (Unsworth 2014). For the validity of
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the equation, a single crop on a large-enough planting area is considered (Chapagain
and Hoekstra 2002). Mixed cropping systems and irregular fields make determination
of canopy properties, ground cover and aerodynamic resistance, needed for
modelling, virtually impossible.
Like in the book “Water in Crisis” (Gleick 1993), these tools are used by water
scientists to know a given water reality, frame water problems, and prescribe
solutions. All of them are designed with an academic purpose and are built on
longstanding methods of calculation. They enact a particular version or logic of water,
one that matches their search for planetary-scale solutions for a global resource in
crisis (Linton 2010). The very idea of a large water crisis, and concerns of climate
change and variability as well as population pressure, are not new (Falkenmark and
Lindh 1974), but such concerns used to be addressed locally or regionally. The idea
that water is a universal good (Allan 1993; Hoekstra 1998) emerged at the turn of the
century. In line with a long tradition within the water scientist’s community of
wanting to save the world, one of the solutions offered by WF proponents for water
problems was, thus, to consider water use efficiency on a different scale: the global
one (Mekonnen and Hoekstra 2014). The starting point of this solution is that it
matters where water is used and who consumes the goods and services that water
produces (Hoekstra and Hung 2002). This is particularly inspired by the idea that
there is much water to be gained (or saved) in agriculture by more efficiently matching
water gifts to crop requirements and agreeing on benchmarks (Hoekstra 2014;
Mekonnen and Hoekstra 2014). This way of knowing water combines the muchrepeated statement that most freshwater is used in agriculture, with the widely held
belief that much of this water is used inefficiently (Postel 2000; Gleick 2002; Chukalla
et al. 2015). Hence, identifying where water can be used, or utilized, more efficiently
and finding ways to hold users accountable for their water and irrigation practices is
an important objective of the WF initiative. The conviction is that standardizing and
improving the availability of accurate physical knowledge about the world’s sources
and uses of blue and green water will go a long way in realizing this objective
(Hoekstra et al 2011; Hoekstra 2014; Mekonnen and Hoekstra 2014).
This is indeed a particular way of speaking about and measuring water use efficiency,
and at a particular scale: the scale of the globe. It is in this language of efficiency that
water sustainability is appraised and responses are formulated. Hoekstra and Hung
(2002, p. 10) state that “the overall efficiency in the appropriation of the global water
resources can be defined as the ‘sum’ of local water use efficiencies, meso-scale water
allocation efficiencies and global water use efficiency”. The authors go on to mention
that regarding the former “there is quite some knowledge available” and
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“improvements have actually been achieved already” (ibid., p. 9) while suggesting
global use efficiency as a way to solve ‘water in crisis’ (Gleick 1993). The scaled
efficiency approach also reveals different perspectives or disciplines; local water use
is linked to technologies and irrigation engineers, while allocation efficiency is seen
as a property rights issue. This makes global use efficiency the scientific responsibility
of hydrologists. It becomes something to be dealt with through the proper
conceptualization and quantification of the hydrological cycle, which is the basis of
modern water science and informs modelling programs like CROPWAT and
geographic information system (GIS) mapping of regions and river basins, and hence
the WF concept. This hydrological cycle, including the computer programs, maps,
and models through which it is calculated and expressed, help enact or “help structure
a [very] particular understanding of water” (Linton 2008, p. 630): one that makes
sense and is real within the rapidly proliferating international policy-science networks
that define efficiency at a global scale by connecting places of water abundance with
places of water scarcity—and, thus, have vested their hopes on the possibility of
modifying or intervening in virtual flows of water. In recent years, WF studies have
emphasized the role of place and time in determining water footprints, arguing that
basin caps and water footprint benchmarks are context-specific (Hoekstra 2014; Zhuo
et al. 2016). With growing databases, improved special resolution, and advanced
computer models, attempts are made to capture local natural conditions, such as
climate variability and soil characteristics, in global assessments (Mekonnen and
Hoekstra 2014). It infers a scaled hierarchy that is not necessarily valid beyond the WF
logic. We use the next section to discuss and connect both the logics of WF and
Motupe smallholders.
Discussion
Vos and Boelens (2014) discuss how the emerging (international) issues of fair trade,
environmental sustainability, and corporate social responsibility in relation to water are
generating efforts to account for water as if it were the same everywhere, so that it can
be compared across places and times. This is, indeed, what happens with the Water
Footprint Assessment (Linton 2010); its success lies precisely in its ability to talk to
different people and places. In the process, there is a risk that the WF comes to appear
as if it is the only possible version of water; something that promotes measures that
make other possible water logics disappear. The opportunity to obtain a ‘blue water
certificate’ (certificado azul in Spanish) as a result of the decree RM 246-2015-ANA
issued by the Peruvian National Water Authority (Autoridad Nacional del Agua, ANA) is
such an initiative. We emphasize that the certificate in Peru is an implementation of the
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WF concept, here used as a tool and based on ISO standardization. This appropriation
of the WF in Peru underlines the concept’s fame, but also carries the risk that WF
terminology is used differently from its scientific project.
We have shown that WF water itself is a very particular version (or logic) of water, one
that is enacted through the devices, databases, and scientific publications of the Water
Value Series published by UNESCO-IHE—based on specific measurement logics,
definitions, and calculation traditions. In this sense, the WF water logic is as contextual
and ‘local’ as the poza logic: both emerge in and as part of specific cultures of knowing
and dealing with water.
This explicit recognition of the ‘localness’ of WF, together with a serious consideration
of how generations of living with water in specific places yields important wisdom, sets
the stage for conversations to take place between the WF logic and the poza logic. By
treating these two logics in symmetrical terms, they can enter into a dialogue about their
similarities and differences, and about what they can learn from each other. We use this
section to imagine such a dialogue, focusing on how the two logics enact and use
different versions of efficiency and sustainability. We structure this imagined
conversation in four topics: crop characteristics, irrigation methods, groundwater
dynamics, and fruit trade.
First, the Water Footprint concept emphasizes global water use efficiency to solve the
growing scarcity observed and experienced around the world. It does this by mobilizing
models like CROPWAT, which help to establish which crops should be grown where—
in terms of comparative water advantage. Based on that logic, mangos are not the right
fit for the Motupe desert valley. In Fabio’s reasoning, however, mango trees are very
water efficient: given Motupe’s variable climate and water availability, mango trees are
remarkably drought resistant, while also tolerating high levels of water logging. More
so, the fact that Fabio’s tall trees are irrigated only 3–4 times a year to have a successful
harvest, and the flexibility they allow when it comes to irrigation scheduling, means that
mangos make more sense than less consuming but more water sensitive crops.
Second, Fabio is constantly confronted by government and private sector irrigation
engineers and water professionals who deem his pozas as wasteful of water because of
infiltration and evaporation losses. This attitude stems in part, in Motupe and Peru at
least, from the deep entanglement of the private sector with water governance. For,
unlike pumps, polytubes, and drippers, pozas cannot be marketed. Water professionals
in Peru may be quick to link their assessment of pozas as wasteful to the WF insights of
water efficiency. However, both logics of WF and Motupe smallholders underline that
water which infiltrates is not lost or inefficient, but can be recaptured and used, for
example, further downstream (Hoekstra and Hung 2002; Chapagain and Hoekstra
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2002) or even connect it to flows “essential for the functioning of ecosystems and of
societies” (Hoekstra et al. 2011, p. 32). Furthermore, expertise on how best to irrigate
trees in pozas resides not with engineers but with the farmer who knows the specific
water needs of each tree and location of each wet spot in his or her field. The reflex of
agronomists and engineers upon seeing large ponds with standing water may be to
dismiss the poza method as wasteful, but is this justifiable?
The Motupe farming system has historically evolved around the challenge of dealing
with very little water; chances are high that there is some interesting wisdom in the
poza-method that scientists could help make useful for other places and smallholders.
Here, hydrological and WF expertise could, for instance, be invested in assessing the
transpiration and evaporation components of an orchard of grown mango trees, as it
might well be that (as recent evidence by Jasechko et al. (2013) suggests) the former is
many times greater and dominates continental evapotranspiration. Scientific expertise
could also help to figure out what happens to soil evaporation when mangos are
irrigated with pozas as compared to when they are irrigated with drip irrigation. With
pozas, soil evaporation occurs only during the period when the top layer is wet. In
Fabio’s orchard, with 3–4 irrigation turns per year, this period of only 4–6 weeks
compares favorably with drip irrigated mangos, where evaporation occurs year-round
(see also Chukalla et al. 2015). As modern agriculture reduces the spacing between trees
to 5 × 5 m (or even 3 × 3) the total area annually exposed to soil evaporation may be
greater in drip irrigated farms than that on Fabio’s farm
Third, and much in the same way, precise measurements and calculations would be
useful to compare how Motupe smallholders and the Water Footprint scholars
differently make sense of soil moisture and groundwater. In the Water Footprint logic,
these two waters appear as green and blue water respectively, and the two thus appear
as separated and detached. For Fabio, instead, groundwater is intricately related to the
deep (tap)roots of his trees, while groundwater levels also are connected to his surface
irrigation method. For Fabio, in other words, green and blue water often overlap;
something WF logic is only recently exploring (Chukalla et al. 2015). Motupe farmers
are, historically, accustomed to living with droughts, floods, and erratic rain. In fact,
their pre-Columbian predecessors practiced a technique to explicitly deal with some of
these vagaries of the weather: they constructed ‘sunken fields’. These fields were several
meters below ground level, close enough to the water table to allow crops to access soil
moisture, while protecting them from desert winds. The ancestors of Fabio also
constructed hydraulic works to irrigate or replenish groundwater in times of abundance
(Parsons and Psuty 1975; Soldi 1982).
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Some of the principles of these techniques are retained in the poza practices. Pozas
transform from irrigation basins into a water harvesting technique when, as in times of
severe El Niño rains, they are filled up to recharge the groundwater reserve (Bayer 2015).
Motupe farmers, thus, use an age-old technique to make beneficial use of precipitation
(that can be up to 40 times the average rainfall) in a longer-term water strategy for their
farms. In contrast, in the multi-year rainfall databases utilized by CROPWAT or put
forth by meteorological services like SENAMHI, El Niño occurrences or other weather
vagaries appear as unwanted statistical anomalies and are excluded from annual rainfall
figures. They are, thus, also absent in water footprint calculations. This example, in
addition to showing how water traditions may be full of wisdom, also illustrates that
poza irrigators do not optimize water use over a single season, but over several seasons.
Fourth, smallholders and mango workers in Motupe have already learned from global
water discourses and (indirectly from) the WF logic, in terms of ideas about the virtual
water (and labour) that becomes embedded in their fruits when these travel elsewhere.
They expressed this on several occasions in interviews, when proudly discussing about
how their fruits arrive and are presented in Dutch supermarkets. Through farmer
associations, among others, smallholders in Motupe are becoming more aware of
consumption patterns, but also of (water-related) responsibilities on the consumer site.
At the same time, for them, their fruits are more than just a water volume. Fabio, as well
as many other smallholders that do agro-export, also take pride in their own particular
variety of crops and trees, nurturing these partly for their own sake and cultivating them,
not just to maximize profits, but also for reasons of (to mention just a few) taste, beauty,
or heritage. In addition, Fabio’s interest goes beyond optimizing crop or income per
drop: he also aspires to improve the ease of farming operation, for instance, or wants to
spread risks.
Conclusions
What do these lessons hold for the future of Water Footprint Assessment? This paper
recognizes and appreciates that WFs ambitions of universality and commensurability
are needed to realize its goals of solving the world’s water problems or raising global
water awareness. Yet, we argue that it would be counterproductive if the effect of its
success would be that the WF logic comes to be seen as the only possible or most
appropriate water logic, thereby overlooking, belittling, or even forcefully replacing
other ones.
In the case of Peru, the Water Footprint has made its way to national water policy. Here,
as part of governmental efforts to use water more efficiently, the National Water
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Authority (ANA) has adopted a normative decree (the RM 246-2015-ANA) to provide
farmers and companies with the opportunity to voluntarily measure their water
footprint and obtain a ‘Blue Water Certificate’ or Certificado Azul. With this certificate,
users commit to take actions to reduce their water footprint and use water more
efficiently in the future. The decree mirrors the stepped process of the Water Footprint
Assessment, including quantification of water, sustainability assessment, and response
formulation (Hoekstra et al. 2011). An international scientific language created
primarily to make Western consumers more aware of how much water is needed to
produce what they consume, thus, travels back to Peruvian farmers’ fields to co-shape
their irrigation behavior. In the certification process, the issue is no longer which crop
can best be grown in a particular climate (global efficiency), but becomes one of how
and by whom a crop grows best. In Peru at least, global efficiency gets, thus, translated
into a question of local productivity. This not only fits and reifies the well-established
normal expertise of irrigation engineers in improving agricultural water use
efficiencies, but also conveniently synergizes with the efforts of drip manufacturing and
design companies to expand their market in Peru’s booming agro-export sector. These
fits and synergies partly explain why the Water Footprint spread so easily and fast in
Peru, but at the same time imply that there is a risk that if WF comes to be seen as the
only or the superior water logic, it will destroy the wisdom embedded in other water
logics, such as that of poza irrigation.
In this paper, we argued that privileging and supporting only one particular water logic
is undesirable. The Water Footprint logic, for example, only ‘fits’ some realities,
specifically those farms which, and those farmers who, have the desire and the
technological and financial means to optimize their water use against yields or incomes.
Often, these are agribusinesses with homogenous and single cropped fields. Singling
out the WF logic as a superior one automatically makes other methods and ideas of
efficiency appear as wasteful or backward, irrespective of the wisdom they embody. To
avoid this from happening, this paper staged a symmetrical conversation between
different logics as a way to arrive at a fair comparison and discussion between the two.
Constructing this more level playing field requires, first, recognizing the ‘localness’ of
the WF logic as only one of many ways of making sense of water, based on the
acknowledgment that WF stems from and is tied to specific knowledge traditions,
networks, and funding streams. Second, it requires the willingness and ability to
recognize and accept the wisdom of farmers; accepting that generations of living with
water (as in Motupe) often yield intricate techniques for looking after, transporting, and
caring for it—techniques that may form part of and are embedded in wider socionatural
mechanisms for sharing available water across places and times. The paper shows that

64

this symmetrical approach for dealing with the existence of different water logics
provides an entry-point for studying water (Haraway 1991) and creates useful
opportunities for multiplying possible scenarios for dealing with water problems.
In more practical terms, the implication of acknowledging other water logics calls on
the WF assessment to invert its four-step process (Hoekstra et al. 2011). Rather than
determining the scope for doing a Water Footprint Assessment as the first step, a more
desirable course of action would be to include from the onset an explicit reflection (see
also Pahlow et al. 2015). This reflection could be about how the WF logic—and its
definitions and calculations of sustainability and efficiency—relates and compares to
the logics, definitions, and calculations used by local producers and irrigators,
including their notions of sustainability and efficiency. Doing this requires the
willingness and patience to engage with and understand other than the familiar
professional engineering ways of dealing with and speaking about water. In this sense,
it may involve bringing in the expertise from anthropologists or other social scientists
and broadening the context-specific characteristics of WF (Hoekstra 2014; Chukalla et
al. 2015). The purpose here, as we have shown, is not to ‘adapt’ the WF logic to a specific
use context, but instead is to challenge both logics by comparing them with each other,
with the objective of improving both. This, indeed, needs to be a thorough
interdisciplinary endeavour. Our paper is a modest contribution towards these goals.
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Figure 5: Mango trees in pozas, Motupe. Photo by the author
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4. Techno-diversity:
Purification and Pozas in mango irrigation practices in Northern Peru

Abstract:

Most research on agricultural export (agro-export) irrigation of arid plains,

such as those along the Peruvian coast, focuses on water quantities and the efficiency with
which water is supplied. This article, by contrast, foregrounds the quality of water and the
respective technologies that produce it and compares this between two groups of farmers
with contrasting irrigation styles. While large-scale farmers prefer drip technologies that
use water that is purified and free of sediments, smallholders employ pozas or basin
irrigation, cherishing the muddy water precisely because of the sediments that are carried
down from the Andes Mountains. Water engineers, development professionals, and
those striving for modernity prefer the former variety of water. The latter, however,
deserves our attention because of its forgiving and tenacious adaptability and its spirit of
care. I suggest that modern irrigation in Peru can benefit from the diversity of irrigation
practices and technologies that are already in place, instead of purifying them and the
waterworlds they inhabit.

Submitted to:

Human and Agricultural Values as, Domínguez Guzmán, C.

(forthcoming). Techno-diversity: purification and pozas in mango irrigation practices in
Northern Peru.

67

Modern irrigation, stubborn trees
Drip irrigation is upheld as a one-size-fits-all solution for irrigating Peru’s arid coastal
lands. As the popularity of modern irrigation as a means to solve global water
problems increases, Peruvian water professionals and policy makers emphasize
investing in water-saving technologies to help protect the limited water resources
increasingly extracted by the export agriculture industry (see Boelens and Vos 2012;
Vos and Marshall 2017).
Ever since hydrologists found new ways to measure and quantify the world’s
freshwater stock at the turn of the last century and signalled a so-called global water
crisis (cf. Gleick 1993; Linton 2010), volumetric water savings have received ample
attention. This not only meant a shift from building more hydraulic infrastructures to
improving water use and efficiency (cf. Svendsen and Meinzen-Dick 1997), but also
resulted in continued attention to quantitative measuring methods. Particularly in
places where export irrigation is carried out under extremely arid conditions, high tech
irrigation, in particular, drip technologies, have gained popularity for their potential
to reach high efficiency in water use and conservation of water quantity (van der Kooij
et al. 2013; Venot 2017).
The emphasis of these volumetric solutions largely (see Vos and Vincent 2011)
overshadows the fact that, in agricultural fields, farmers are just as concerned with the
quality of their irrigation water as with its quantity. More importantly, for most
Peruvian farmers, particularly those running smallholder farms, irrigation methods
and technologies are dependent upon and enabled by the quality of water. Small
farmers grapple daily with complex water realities—that include uncertain rains, old
canal infrastructures, and a lack of water rights—which makes their relation to water
and crops different from those involved in large-scale agriculture and different from
the objectives of modern irrigation (see also Linton 2010).
This contrast can be observed clearly in the Motupe Valley, Peru’s second largest
agricultural region producing mangos for export. Although there are large estates in
Peru that grow mangos, it is the country with the smallest land size of export mango
cultivation per farm/family in Latin America, with an average size of 1.90 hectares
(Pazos 2017). Once a region of large haciendas, an agrarian reform in 1968 entailed
far-reaching land redistribution, creating small parcels of arable land, often outside
the irrigation system command area, and hence with limited access to canal water.
The diversity of non-modern irrigation methods and technologies in Motupe mirror
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the heterogeneity of smallholder lived realities and the relations smallholders develop
with water and their crops. This heterogeneity complicates uniform scientific
accounts that treat agricultural water as one coherent unit of study, and that stress
quantification, modeling and continuous monitoring of water movement as the sole
solutions to water scarcity problems.
Hence, in this article, instead of pursuing the well-worn question of how and by which
means one might decrease the quantities of water used in irrigation, I draw upon the
work of feminist science and technology scholars to argue that realities are not given,
but rather are enacted in practice, to wonder if ‘water’ is necessarily the same
everywhere or may in fact be different things in relation to different technological
practices, scientific or otherwise (Haraway 1991; Mol 2002). Most importantly, I focus
upon the relations that different technologies establish with the environment and the
people who care for them, in this case, Motupe farmers. Through such a focus, water
is more than the knowable physical, chemical and biological factors that are identified
in irrigation. Instead, what ‘water’ is, emerges in relation to the technologies and
humans that interact with it (Ureta and Otaegui 2021). Studying water as a situated
element, or as an element that is not matter itself or all by itself, but rather matter in
context, engaged in many relations (Abrahamsson et al. 2015) means looking beyond
its physical characteristics. In this way it appears that irrigating or watering plants is
a distributed achievement and that the quality of agricultural water is created and
appreciated differently between smallholder fields and large estates. This raises the
question if a single-fit technological solution for all agricultural realities is actually
needed or if, instead, techno-diversity might be called for.
This is important because, as explained above, there is a strong narrative in Peru
praising modern, purified water, while relying upon the false universal that all
agriculture is the same and equally controllable. In this narrative, smallholder farmer
practices are catalogued as not being modern enough to keep up with industry
standards. They appear backwards not only because of their lack of technological
innovation, but also due to other characteristics, such as lack of organization, feeble
phytosanitary control practices, the small size of their plots, and even the
unpredictable character of their mango trees. As an agricultural engineer who
manages a successful export company told me:
With mangos it is difficult to predict future yields with certainty. Unlike
table grapes [his favorite crop], where you can rely upon a stable return
rate to investments of water and pesticides, with mangos you can hardly
know what will happen. For me, they are a primitive crop.
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In this article, I demonstrate that it is thanks to, and not in spite of, their messy
irrigation styles that smallholders succeed in cultivating mango. Based on that, I argue
that we need to make space for a diversity of agricultural practices and foster those
practices that depend upon technologies that are already in place and that do not
deserve to be disqualified due to limited scientific definitions of water. This requires a
shift from understandings technologies as stable and fixed and water quality as
univocal to being attentive to the fluidity of technologies and the ontological
multiplicity of water (de Laet and Mol 2000).
My argument is based on a long-term ethnographic study of mango growing in the
lowland Motupe Valley. Here, I contrast two kinds of farmers’ practices and the ways
in which they engage with waters, soils, plants and the ‘nutrients’ or the ‘feed’ they
need while enacting agricultural worlds that are more or less caring.
Drip irrigation and the longing for purification
The majority of mango export farming in Peru is in the hands of smallholders who
work either on community-held or private land. In Motupe, there are over one
thousand smallholders with less than five hectares each, most of whom are located on
the right bank of the main Motupe River. These small farms or chacras are
interspersed among a few large estates, one of them owned by Elias Montero. Elias’s
estate covers 130 hectares, which he managed to keep after successfully circumventing
the agrarian reform of 1968 that disbanded all the hacendados and redistributed their
land to their former workers. Instead, he settled in scrublands that were not deemed
agricultural land at the time and started buying land from adjacent communities,
turning it into mango plantations.
On his farm, Elias has more than 10,000 mango trees and several thousand export
avocado trees as well. Next to the main gate, there is a large signboard with the name
of Elias’s company and its GlobalGAP certification (an international certification of
good agricultural practices). Inside, close to the entrance, there is an old packing
plant, a reception office, and the living quarters of the Montero family. As with most
large-scale farms, Elias’s farm is homogenous and monocropped, 20 hectares of
mango here, 20 hectares of avocado there. These areas are called lotes and subdivided
into smaller fields of a couple hectares. In each field, there is a small signpost that
indicates the lote, field number, crop name and number of trees. This facilitates farm
and irrigation management. In the reception office, a large map displays each field
with a corresponding number assigned according to the characteristics of its crop. On
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Elias’s farm, all the trees are grown in the same way: planted in rows, spaced at short
intervals, and kept at 2–3 meters in height to facilitate harvesting. Roads between the
fields allow pick-ups and other small trucks to pass access them.
Elias is the son of a hacienda owner dedicated to cotton cultivation; hence agriculture
has been part of his life since he was a child. However, at a young age, he already knew
that he did not want to become an algodonero like his parents, but instead wanted to
start his own adventure, in horticulture, and export fruits. After graduating from the
most prestigious agricultural university in Peru, Elias visited the United States to
specialize in pomology. There, he learned about mango varieties and their
management, for which he travelled between California and Florida. On his return,
not only did he introduce the Kent variety to the Motupe Valley, but also seven other
varieties with which to experiment. These he carried back to Peru in his suitcase, he
recalls jokingly, while insisting that he was the first in the region to grow all these
varieties. His ambition was to grow and export mangos. This he succeeded in doing
thanks to his contacts, agricultural engineering background, inherited land, and
ability to communicate in English. Besides, the early 1980s were a time of high
international demand for fruit and fruit growers using modern methods were few in
Peru. When the international orders started to pile up, he gathered other large-scale
farmers together to form APEM (Peruvian Mango Producers and Exporters
Association), of which he was the first president. At that time in Peru, most mango
exporters were farmers with large agricultural holdings. This changed beginning in
the second half of the 1990s. Increased international demand for mangos triggered
smallholders to experiment with this crop, and soon they started outcompeting large
mango plantation owners, who in turn switched to crops that demanded more costly
technologies.

Feeding trees with drip irrigation
Elias Montero is one of the few large-scale farmers in Motupe who kept cultivating
mangos for export markets. Like other large-scale farmers who engage in agro-export
production, he loves his drip irrigation system. Besides praising drip irrigation for its
water efficiency, he likes the idea of being able to combine irrigation with fertilization
to enhance farm productivity. The reason mango trees are planted in rows all over his
estate is to accommodate straight drip lines. To supply his drip system, Elias’s
requires a continuous, steady water flow that is difficult to obtain by relying on
irregular rain, seasonal rivers, or water from surface irrigation system canals.
Therefore, he relies on groundwater pumped up from the underlying aquifer.
Groundwater in Motupe consists of a single unconfined aquifer above several
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confined aquifers (up to several hundred meters deep). Unconfined aquifers receive
seepage water from rain and surface water bodies (like rivers and lakes) and can be
significantly recharged, for example, after the rains of El Niño. By contrast, confined
aquifers are enclosed by an impermeable layer and their fossil water cannot be easily
recharged.
Elias’s seven wells, which cover his entire irrigated land, are deep (over 25 meters).
The wells are linked to a pumping station that extracts and pressurizes groundwater
and transports it uniformly through valves, filters, mains, sub-lines, and laterals (see
figure 6) until it reaches the ground again and infiltrates the root zone of the trees
through individual drippers near the base of each single tree. Each dripper is neatly
fitted in place according to the size and type of the tree. While the main pipes and
conduits are below the surface, the black contours of the polyethylene hoses are visible
and run along each row of trees in tidy alignment.
One of the efficiencies of drip irrigation, according to water professionals, is its
precision. Water reaches not very far and this diminishes the chance that unwanted
weeds start growing. It also affects the development of the roots of the trees, which
remain small. One of the main problems, however, is that drip irrigation systems are
sensitive and prone to clogging; many of the parts through which water has to
continuously flow are so narrow that if small, suspended, particles (‘sediments’) such
as sand, silt or clay are not removed, the system risks to break down. Similar problems
might occur when the chemical elements dissolved in the water that is pumped to the
emitters, are exposed to the atmosphere and subsequently start to form crystals.
Clogging can also occur because of a rapid growth of algae and bacteria that favor the
often warm and high nutrient conditions within a drip system (Boesveld 2017;
Nakayama and Bucks 1991). Therefore, water is purified of unwanted elements using
centrifugal separators, different types of filtering screens, and chemical injections
before it enters the distributary system so it can reach the plants.
Purification is central to the project of modernity. In Organizing Modernity, John Law
explains how sciences order reality in such way that there is “the hope or expectation
that everything might be pure; the expectation that if everything were pure then it
would be better than it actually is” (1994, 6). One of the ways to perform this ordering
is by separating categories or domains and restrain the proliferation of impure forms.
For Elias, this is not an abstract or conceptual disaggregation, but a practical and
material one. To maximize production, load, salts, and contaminants suspended in
water stand out as impurities. In Elias’s farm these unwanted elements, solids, and
particles are separated from the water with screen filters. These filters are placed
between the pump and the conduit network. A mesh (a screen or layer of fine sand)
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captures elements larger than a threshold size. After passing through the filters, the
water is purified. At this point, it is ready to be mixed with chemical fertilizers. Elias,
an agricultural engineer himself, celebrates this way of working as this allows him to
calculate the nutrients that he injects into the system.
When asked about the drip system on his farm, he explains:
With technified [drip] irrigation, I open a single valve and I treat
(tratando) 400 trees at the same time. With water, with ammonium
nitrate, phosphorus and all the nutrients [in the solution]. This is of
course in addition to all the nutrients that I apply directly to the tree…I
do it very quickly and I don’t waste water…These lands are very rich, rich
in phosphorus and potassium, the best in the entire country...the whole
area of Motupe and Olmos is very rich in nutrients. What it lacks is
nitrogen and this is why I apply ammonium nitrate, which is nitrogen.
And sometimes I apply phosphate…because this, as well as the
potassium, reacts with nitrogen [to form a compound fertilizer]. They
[the macronutrients] are not mobile by themselves. This is why, with
nitrogen, NPK [fertilizer] is formed and absorbed by the plant. But what
I mostly apply [through drip] is ammonium nitrate, more than
phosphate...The potassium I do aerially.
Separating out water from the chemical and biological elements dissolved in it gives
Elias the opportunity to be precise in his irrigation and fertigation. It allows him to
meticulously control the elements that the plants will absorb to maximize potential
yield. Since its inventions, this is considered a distinct advantage of drip irrigation—
its ability to accurately control both water and nutrients in the plant root zone
(Dasberg and Or 1999). By calculating the number of trees, water volumes, and hours
of irrigation, Elias determines the quantity of fertilizers with which he needs to inject
his plants. These are precise quantities of a knowable nutrient, that make for
maintaining an exact biochemical balance. In other words, Elias relates to the quality
of his irrigation water and his plants through separation, purification, and
calculation. Perhaps this is why he uses the word, ‘tratar’ (treating), a word that
resonates with manipulation and that other large-scale farmers also use when
describing irrigation. Of course, there are other factors than water and nutrient
efficiency that contribute to Elias’s love for drip irrigation. Humans, drip technology
and efficiency have complex relations as earlier social studies of water have variously
shown (see for example Bossenbroek and Zwarteveen 2015; van der Kooij 2013;
Wanvoeke 2015).
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Figure 6: Tube well and filter of a Motupe drip irrigation system (left) and mango trees irrigated
with drip irrigation (right). Photos by the author

In the case of Elias, as he pointed out above, he likes being able to irrigate large
numbers of trees at the same time. And he likes keeping his farm clean: “We don’t
dirty the farm. There is no need to weed. It reduces labor costs and it [drip irrigation]
is more precise.” Drip responds to the specific characteristics of his farm, as a space
for monocropped industrial production. Elias also points out that the groundwater
underneath his farm, which he pumps up, is a discrete resource he is using efficiently.
This allows him to deemphasize that he is depleting the aquifer and to foreground,
instead, that he ‘saves’ water by using drip technology. Regarding surface irrigation,
he says, “When you flood your field [using poza/basin irrigation], the trees do not
benefit from all the water that you use. The rest goes to the ‘camellón’ (the space
underneath the roots) and is lost.” By stating it like this, he dismisses the fact that, in
basin irrigation methods, water is not just either used by, or lost to, the trees. Instead,
when it is not absorbed by the trees, it helps to recharge the aquifers (Lankford 2006).
For Elias, water has to serve his individual farm and trees. Water that flows
downstream and might enable agriculture there he calls a loss.
In sum, watering on Elias’s farm is done through purification. Sediments and water
are separated, measured-out nutrients are then added to the water. This is a controloriented type of irrigation that befits fields of standardized trees.
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Poza irrigation and the longing for muddiness
Smallholders do not pump up water from the aquifer. They are dependent upon water
from the Andes Mountains, with its high-altitude wetlands, that consist of bogs and
lakes which feed the rivers downstream. Many rivers that, left to themselves, would
flow into the Amazon basin, are captured by an impressive hydraulic infrastructure
and transferred to the Pacific side of the Andes to serve commercial (export)
agriculture in the coastal valleys. One of these diversion structures, the Huallabamba
Canal, serves Motupe, but not in a reliable way. As this is a non-regulated system lack
of rain, and also the fact that Huallabamba’s infrastructure is old lead to unpredictable
shortages. In spite of the efforts of water-user organizations to distribute water fairly
among the valley’s four irrigating committees, water is always scarce and its quantities
uncertain. But the costs involved in operating and maintaining a well with a motorized
pump are too high for smallholders. If they were to purchase a pump and buy fuel for
it, they would risk ending up paying off loans for years even after the pumps break
down. But that their water supply is unreliable does not mean that smallholders stop
farming; it means they have learned to be adaptive.
Unlike Elias Montero, who counts on a reliable water source for his irrigation, most
smallholders spend a lot of effort seeking out opportunities to access water to irrigate
their fields. They may try to obtain water from the nearby canal irrigation system, even
when their farms are outside the system’s command area; or they may use their family
relations to guide water from neighboring fields into their orchards, even if this is
against the rules. They may also buy water from large-scale farmers who have working
wells and guide it to their farms. Or they may invite water officials to eat arroz con
pato, a pleasant regional meal made of rice, duck and chicha (fermented maize), and
try to persuade them to somehow give them extra water. The variety of methods
smallholders use to bring water to their trees reveals the heterogeneity of their water
realities.
One common practice among smallholder farmers in Motupe Valley is poza irrigation.
Bordering Elias’s estate is the Manayay’s farm, where irrigation occurs using pozas.
There, I met Juan Manayay, whose father learned about mango export farming while
working the fields of large farm estates, the former haciendas. Juan has also worked
as jornalero (day laborer) for large-scale farmers, including Elias Montero. While Elias
claims to be the first farmer to have introduced export mangos to the region, Juan
Manayay’s father was the first smallholder to take up the idea of cultivating export
mangos. This he did by grafting the criollo trees on his farm with the export variety
and intercropping trees with the maize and the other crops that he grew in his fields.
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At the time I met Juan and his sister, their memories of their deceased father were still
fresh and they thought that his soul was wandering among the tall robust trees of their
farm. Juan Manayay took over caring for the farm, not because he really wanted to, but
because his older brother refused to do it, claiming that Juan grew up closer to their
father and, after all, they looked very much alike. The brother and most of the other
siblings had left the farm years before. Only Juan’s older sister stayed along with him
and their mother. On their chacra, Juan and his sister have almost 400 mango trees.
Their farm is registered as covering nine hectares, but other relatives, like their aunt,
cousins and siblings also depend on it, so it is difficult to estimate the size
corresponding to each household.
One remarkable feature of the Manayay farm is the tallness of its trees. Many trees are
over eight meters in height and, unlike what we saw on Elias’s farm, they are not at all
homogenous. Some are quite old, others are grafted, and yet others do not yield fruit
for export. “There is one sick tree over there.” Juan takes me to a tree that looks smaller
compared to the others. While wondering out loud what the problem might be, he
explains all the remedios he has tried to care for the sick tree. Despite them, it has
remained small; in fact, its size is similar to the trees on Elias’s farm. The branches of
most of the trees on the Manayay farm spread wide, making for very dense crowns.
Juan and his family refuse to take the advice of agronomists, who say that trees should
be trimmed to remain between 2 – 3 meters in height for easy harvesting and pest
control. These agronomists are mostly sent by companies and brokers who have an
interest in buying Manayay farm mangos for resale. They think in terms of
international standards for agriculture and maximizing production. The Manayay
family, by contrast, accepts that some years their trees do not bear fruits because, as
they say, trees also need to rest from time to time.

Feeding trees with pozas
Juan Manayay positively appreciates the significant height of his trees because this
reveals that they have taken root in the soil and subsoil. Trees with deep roots are able
to reach the underlying aquifer. This is an asset when there is not enough water to
irrigate them, as the surface water that comes from the Andes, and that most
smallholders make use of on rotation, is insufficient. Like Elias, Juan is proud of his
irrigation method. The difference is that he irrigates using pozas.
On his farm, we strolled between the trees, using as trails the bordos, which are bunds
made of mud used to create the pozas, or basins, that contain irrigation water (see
figure 7). The first descriptions of pozas on the Peruvian coast appear in books by
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sixteenth-century historian Felipe Guaman de Ayala. In them, he details the
importance for the planting process of what he calls bordos, which allow farmers to
deep soak their fields so that the soil remains humid for at least two to three weeks
(Hatch 1974, 113). Indeed, one of the most important characteristics of pozas is their
ability to saturate soils for long periods of time. In fields where water availability and
access are unpredictable, pozas allow trees to survive in the desert with only a few
irrigation turns annually. A present day farmer in Motupe explains:
The agua de avenida [water from the Andes] has the advantage that the
humidity remains for a month, while watering with a tube well means
the land asks for water every eight days, and also that the water has no
vitamins that make the plant greener…It [agua de avenida] gives more
life to the plant. One irrigation lasts for 3–4 months. Instead with the
water from the well, after a month one has to irrigate again. Don’t you
see that this water is warm? It evaporates!…agua de avenida lasts and
changes how the plants look. It gives them life!
Unlike drip irrigation, the trees in smallholder fields are only irrigated three to four
times a year. In addition to a water gift after harvesting (February–March), there is
another irrigation turn after flowering (July–September), and another before
harvesting (October–December). Water efficiency follows its own logic on the
Manayay farm (see also Domínguez-Guzmán et al 2017). When I asked Juan about the
possibility of irrigating his mango trees with a drip system, he responded with another
question. “What would happen to the roots of the trees?” Drip irrigation only reaches
the surface of the soil, and only benefits small trees with shallow roots. In a desert
climate, for many smallholders, growing trees with deep roots is crucial to secure their
survival. In the pozas, water infiltrates and slowly moves underground. Moreover, in
times of prolonged rains or torrential storms, for example, during El Niño, the pozas
prevent runoff and recharge the unconfined aquifer. This is a connection between the
water from the canal or the rains and the groundwater, of which smallholders are very
aware, a connection often overlooked by scientific accounts of efficient irrigation.
After entering the Huallabamba intake structure, water flows in a canal along altitude
lines, circulating near-vertical mountain ridges until a tunnel at the end drops it into
the Motupe watershed. Here, soil and climate conditions and steep geography make
the area extremely prone to landslides and falling debris. In other words, the water in
the watershed accumulates sediments. Particularly in places where the slopes are
steep and the water gains speed in its descent, it takes silt, sand, and small stones into
suspension, becoming brown and muddy as it moves towards the mango fields. Once
the water reaches the Motupe Valley and its speed decreases, the stones and pebbles
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are left behind on the riverbed, but smaller particles, that is, sediments, travel with the
water to the farmers’ fields through a network of small canals until the water with its
sediments end up in pozas. In these basins, farmers do not just intercrop mangos and
maize, which they sell as food for livestock. They also grow other fruits, avocados,
lentil bushes, squash, beans and cassava to put on their tables – with the surpluses
sold to local and national markets. When the mango prices are too low to sustain
them, at least they have completed the first irrigation of their fields (called remojo) to
grow maize. And if both cash crops fail, the farmers still have food to feed their
families.

Figure 7: Intercropping lentils & mangos (left) and pozas with young mango trees (right). Photos by the
author.

For smallholders, the water’s muddiness is important. Often, they speak of the weight
of the water and refer to the mud carried down to their fields from the Andes
Mountains as ‘barrito’ (an affectionate diminutive of barro, mud). One farmer says:
Water from the river, it’s more nutritious. It has a different weight, you
know? It allows the trees to gain strength…in a different way…When
water comes down from the Andes, it drags all these minerals
and…[silence] everything. Just imagine when the rain washes those
mountains, all the nutrients that it carries!
Valuing the richness of the muddy water as food for their plants is important in
smallholder agriculture along the Peruvian coast. Oré (2005, p. 94) explains how
indigenous pre-Incan farmers along the southern coast of Peru valued agua de avenida
because it brought the yapana:
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A mix of brown and viscous water that contains minerals and nutrients
dragged from the altitudes which have the property to fertilize the land.
Because of the yapana that it carried, the flooded lands were fertilized
and kept humid, allowing the farmers to cultivate, in particular,
watermelons or squashes on them [my translation].
In addition to talking about mud, smallholders use words such as nutrients, vitamins,
minerals, calcium, and nitrogen to indicate what water carries to their fields. However,
in their stories, these words do not emerge facilely. In many of the conversations I had
with them, there were pauses, moments of hesitation, silences. Elias, as we saw,
relates to his plants and water through his knowledge of chemistry and the numerical
data regarding his system’s efficiency. By contrast, the smallholders I interviewed only
mentioned ‘nutrients’ with hesitation. In some cases, they referred to them as
‘something’ (algo). The ‘nutrients’ that smallholders talk about are not the same as
the chemicals put to work on Elias’s farm. The nutrients or the ‘something’ that they
credited with giving life to their trees are not objects of knowledge, but linked instead
to their desire to feed their trees, or to see them being fed by Andean rains and mud.
Their concern is with seeing their trees nourished, robust and standing tall (bien
parados). These words emphasize the appreciation that smallholders have for the fact
that the muddy water feeds their plants. This is an appreciation that should not be
reduced to their understanding or lack of understanding of the nutrients that the water
contains (Yates-Doerr 2012). In this case, feeding concerns not so much
administrating vitamins or minerals to crops, but is rather a matter of care that
involves nurturing the trees and giving back to them for the mango they offered.
In their desire to feed their trees, Motupe smallholders are increasingly giving their
trees manure or abono, and synthetic fertilizers as well. Beatriz, a smallholder, is
skeptical about the trend towards using fertilizers. She learned from her father that
water and good irrigation should be enough food for the plants. But these are different
times, she complains. At the same time, she also prepares and uses manure:
Trees get hungry as we [humans] do. This (pointing at the abono –
manure) is their food, their strength (fuerza). Plants are like a woman
when she is pregnant and gives birth. She gives so much strength
(fuerza) and remains weak. You have to feed them with their [version of]
chocolate, milk, su caldo de gallina (their chicken broth) so that the trees
recover their strength. Look (pointing at the trees) how many fruits they
have given.
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Elsewhere, the first irrigation turn after the harvest is approaching and Luisa is
considering feeding her plants with chemical fertilizers. It is the first time she has
bought chemical fertilizers for her trees. She points to the transparent bags of the
white synthetic stuff that she piled up in her living room:
They are quite expensive, but the [150] trees are worth it, after all their
efforts this year. In the same way that the plants have given us to eat, we
have to feed them as well. This fertilizer…you put in the ground, then
you put water, and the mango (tree) starts eating from there.
In a remote area of Motupe, where the soil and water conditions make agriculture
more difficult than near the river banks, Mario sometimes uses manure and, at other
times, he gives vitaminas to his plants. These he stores in reused bottles and bags that
he keeps together with pesticides in a plastic sack. He has trouble explaining what the
bottles contain, as they all look similar and are to ‘help’ his trees: “They are like small
children, trees are, like when you take care of small children, you have to give them
their milk, their vitamins. It is something like that.”
When Juan Manayay and his sister hear that drip technology is advertised because it
enables the user to add liquid fertilizers, they respond in disbelief. After all, agua de
avenida, water from Huallabamba, is already nutritious. It is fresh, muddy, and
nourishing. It is that very richness that allows the water to feed their trees and their
families in the difficult conditions in which they irrigate and do agriculture.
Feeding trees in smallholder fields is about giving back to the plants, to return what
they have given, their fruits. There is a sense of mutual nourishment. After harvesting
them, farmers sell their fruits to export companies or private dealers who visit their
fields in the weeks leading up to mango harvesting. The money that farmers make
when selling mangos either per kilo or by the crate is important to their livelihoods. It
is used for investments in their farms, the education costs of their children, or, in the
case of Juan Manayay and his sister, to install electricity in their living quarters. The
relations of smallholders with their mangos is not romantic, the goal is to make a
living. Here, fertilizers may be used as an added bonus, or they may be skipped
because fertilizers might make your trees lazy. But, in one way or another, the
smallholders adopt an adaptive mode of relating to their trees and appreciate of the
nutritious properties of muddy waters from the Andes Mountains.
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Conclusion
In this article, I have presented two versions of water quality pertaining to the
irrigation practices used to produce export mangos in the Motupe Valley, drip and
poza irrigation, to learn how each of these practices performs water quality in a
different way. The two irrigation practices thus contrasted each involve a variety of
heterogeneous elements that include technologies, farmers, soils, and notions of
efficiency and care.
Agricultural water in drip systems has to be purified and freed of the sediments that
cause the drippers to clog and break down. This fits with a well-established logic of
water in agro-chemical applications that is infused with scientific techniques that
orchestrate the purification, separation, and standardization of water. This water
quality is important for the way plants receive nutrients in the form of added liquid
fertilizer that ideally – as in Elias’s case – are accurately calculated in relation to the
soil and to the needs of the plants. Feeding plants here follows a logic of purification,
according to which water needs to be clean both to prevent the damage to the system
and to provide accuracy. On Elias’s farm, water is pumped up from the underlying
aquifer. Its use is deemed efficient because water that enters the drip system to irrigate
each separate tree is considered to not be wasted as not a drop is lost along the way. If
water were to percolate beyond the topsoil rather than being absorbed by the plants
Elias would considers it lost.
In contrast, in the pozas the Manayay family uses for irrigation, water that infiltrates
the soil is not considered lost as it replenishes the aquifer. This is important for the
collective future of farming activities of not just this family but also their neighbors.
Here, water quality is not tied to purification, but there is appreciation for water in its
messy form. For lowland smallholders, sediments in the water, which reach them
from the Andes Mountains, make the water nutritious, muddy, and rich, a perfect treat
for their plants. This good stuff emerges from everyday tinkering with fluctuating
affordances and with what is available in the local environment. The agricultural world
brought forth when feeding trees with poza technology is one that speaks to a
different human-water-plant relation, in which mutual reciprocity between mango
trees and humans is maintained through giving back to the trees—in the form of
muddy water— for what the trees have given to farmers – in the form of harvest. This
relation should not be understood as equal or cozy. It implies, instead, a lot of care
work that involves attunement and anticipating the needs of the other (Abrahamson
and Bertoni 2014; Mol et al. 2010). In line with this, many smallholder farmers do not
engage in such practices as trimming their trees, keeping their roots shallow, or
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forcing their trees to produce every year by means of agro-chemicals. In their poza
fields, water in its messy form helps to take care of both humans and trees and their
reciprocal arrangement.
While drip technologies are geared towards large-scale, intensive farms and in all their
modernity presented as the only valuable solution for managing water scarcity
problems on the Peruvian coast, focusing on technologies and their practices reveals
that, for smallholders, other qualities matter when it comes to water. Scholars in
Science and Technology Studies have argued that the desire for purity pertains to a
particular way of ordering society and is one of the ultimate dreams that infuse
modernity. In Peru, the desire for purity may not only affect water but also, in the long
run, the water ontologies—and connected livelihoods. It risks to purify away the ways
of living of the Manayays and many other smallholder families (see also Law and
Østmo 2017; Singleton 2010).
By demonstrating that in Motupe’s agricultural fields there are different modes of
establishing what makes for good water, the present article does not argue for
eliminating modern technologies such as drip irrigation. Instead my argument is that
it would be wise to slow down the pace with which such technologies are spreading
and to take time to learn from smallholders and their agricultural practices. In that I
build on and add to shared concerns that have been previously addressed in irrigation
and development studies (see Kuper et al. 2009; Lyons 2015; Verzijl et al. 2019;
Zwarteveen 2017). My argument here is that instead of adhering to a single, purified
and purifying modern technological model, there is merit in diversifying or
intercropping technologies that care for local water qualities. Particularly in times of
intensive export agriculture and water depletion, it is urgent to inquire which water
qualities allow for agricultural worlds in which care, diversity, and nurturing relations
are possible. In the case of the Motupe Valley, muddy and nourishing waters from the
Andes Mountains seem to have worked well for centuries and continue to enhance the
resilience of smallholder farmers in the present day. These practices do not deserve to
be modernized away.
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Figure 8: Canal Huallabamba, Cañaris. Photo by the author
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5. Caring for water in Northern Peru:
On fragile infrastructures and the diverse work involved in irrigation

Abstract:

The term control is central to the scholarship on modern water

management. However, in our ethnographic investigations of the Huallabamba, a canal
that makes horticulture possible in the arid valley of Motupe on the Pacific coast of
Northern Peru, ‘control’ was hard to find. Instead, there were slippages and
improvisations everywhere. It therefore seemed more salient to use the word care to
describe the work that makes irrigation possible. But then again, we were weary of hiding
the diversity of this work behind a single catch-all term. In this article we therefore present
different variants of care: the tinkering that compensates for the not-quite-modern
character of the infrastructures; the adaptive managerial style pertinent in the absence of
information; the watchful, hands-on cuidar of the men who, high up in the Andes, walk
along the canal, repairing what is broken, cautious lest they anger the spirits; the listening

to and singing for water in the catchment area; and the activism that resists the invasion
of mining companies. The list is open ended. We hope that it inspires others to further
widen the conceptual and political space that makes it possible to care for humaninfrastructure relations.

Submitted to:
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A., Zwarteveen, M. and Mol, A. (forthcoming). Caring for water in Northern Peru: on
fragile infrastructures and the diverse work involved in irrigation.
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Introduction
This article seeks to craft ways of writing that acknowledge the work of the people and
the things involved in making irrigation possible. Engineers as well as social
scientists writing about irrigation take this to be a matter of technology dependent
‘water control’. We doubt the salience of that term. In our ethnographic investigation
of a large-scale irrigation scheme in the desert of Northern Peru, we hit upon many
things that are not control but that are still required to make water flow and allow
fruits to be cultivated. Water kept flowing downstream to the catchment area of the
irrigation system, but there were mismatches, cracks and threats.
We came to wonder if ‘water care’ might be a better term. And yes, as an overall gloss
it deserves to be experimented with. However, this term, too, draws together diverse
ways of working into a single cluster-term. And while ‘caring’ is suitably suggestive of
adaptability, the further specificities of its diverse versions merit exploration on their
own terms, paying attention to their differences. As we are concerned that by
clustering them, the most popular versions of care come to represent all others.
Below, we bestow that specific attention upon them and present you with a few of
variations of ‘water care’. But before we get there a short introductory detour is in
order.
The term ‘water control’ is shared across the different disciplines involved in irrigation
research and has served as a boundary concept (Mollinga, 1998). The term comes
from engineering, where ‘water control’ depended first and foremost on huge
irrigation infrastructures – storage reservoirs, lined canals, weirs –that have to be
designed and built. Next, recurring measurements have to ensure the scheduling of
water delivery in accordance with the water requirements of various crops (see
Plusquellec, Burt, and Wolter (1994) for a seminal text).5
Social scientists pointed out that there was more to irrigation than technical
provisions alone. As the infrastructures needed for irrigation were so huge and costly,
the ability to irrigate also depended on the ability to mobilize money. In addition, the
good performance of irrigation schemes required properly engineered social
institutions.6 Who, for instance, should be responsible for operation and
5 See

Vos (2002) for an example of quantitative water control on the Peruvian North Coast.

6 Some examples of early writings on irrigation are Harriss (1977), Wade (1979), Cernea and Meinzen-

Dick (1994), Coward (1980). Ostrom (1990 and 1992) also belong to this social engineering tradition.
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maintenance? Social science studies into farmer participation inspired a transfer of
‘practical control’ from public agencies to farmers, while water bureaucracies held on
to their ‘administrative control’.7
Hence, a first group of social scientists widened out the ‘control’ deserving of
attention from material infrastructures to managerial processes. In this new setting,
‘control’ continued to figure as an ideal: the question was how to achieve it, how to
use it, how to share it. These authors addressed an audience of development and
cooperation organizations and they hoped to contribute to increasing the
functionality of irrigation schemes. A second heterogeneous group of social scientists
critiqued this as an all too limited purview. Some of them questioned prevailing
distributions of water and pointed out that relations of power pervade infrastructures
and institutions and hence impact where water does and doesn’t flow.8 They added
concerns of justice and equity to the engineering preoccupations with efficiency and
productivity. Others proposed that improving ‘water control’ was hardly tantamount
to improving life. They doubted the wonders of development and were suspicious of
the modernization that it promised. And then some, stronger still, discarded all large
irrigation schemes as ever so many imperialist projects (Gilmartin 1994; Worster
1992). In their writings the term ‘water control’ no longer pointed to an ideal that was
hard to achieve, but to a neo-colonial scandal. However, this fuzzy transformation of
its meaning only strengthened the function of the term ‘control’ as a boundary
concept.
What the critics likewise retained, was a generalizing approach. Engineering science
had moved its schemes across the globe, so that technically speaking irrigation
systems are quite similar from one place to the next. In line with this, managerially
oriented social scientists likewise developed generic models, guidelines and
principles, meant to allow for proper water control anywhere.9 The critics, in their
turn, took ‘power’, ‘development’ and ‘irrigation’ to be more or less the same, and
similarly susceptible to criticism, from one site to the next. This is where we start to
7 Research into FMIS (farmer managed irrigation systems) challenged the assumption that centralized

control worked best (see Meinzen-Dick 1997). For the finding that practical work shifted ‘down’,
while political-administrative control remained with water bureaucracies or ‘hydrocracies’, see
Wester et al 2009 and Senanayke et al 2015; a rich empirical example of how local actors shape and
determine irrigation processes through ad-hoc practices and tinkering are the canaleros in Mexican
irrigation (van der Zaag 1992)
8See for example Roth et al 2005; Zwarteveen and Boelens 2014
9 There were heated debates about how to best measure performance and compare irrigation systems
across different times and places and about the appropriate definitions, categorizations and
classifications. See Chambers 1980; Coward et al, 1980.
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differ. Ours is an adamantly ethnographic way of working: We here take our cues from
just a single case, explored in detail. It is the case of the Huallabamba Canal, that
captures water high up in the Andes from streams that, left to themselves, would flow
out into the Amazon. Another canal or another valley somewhere along the coast of
Peru would make a different story. We do not extensively insist on the intertwining of
social and technical realities, as by now so many others have done so. Instead of asking
questions about the actors involved, we venture to ask questions about the character
of action, the work, the processes. These appeared to be messy.
In the field, ‘control’ was far away. However, that does not mean that the Huallabamba
Canal is a failure. Instead, its contribution to the irrigation of the lowlands region
depends on varied kinds of work: tinkering, adapting, being watchful, intervening,
listening, dancing, protesting. That is the diverse work that here we draw together
under the term ‘care’. In doing so, we build, first, on authors in Science & Technology
Studies who blurred the previous contrast between modern technology (designed by
engineers, supposedly offering control) and the adaptive bricolage (making-do with
what is to hand) of premodern Others. These scholars showed that even the most
impressive technological systems were put together in non-linear, tinkering, ways and
depend on maintenance and repair (de Laet & Mol 2000, Latour 1996, Law 2002, Denis
and Pontille 2015, Barnes 2017). In calling the diverse ways of working that we detail
below as care, we take inspiration from feminist scholarship. While bricolage had
designated the pre-modern working style of Others-elsewhere, care used to refer to
the working style of others-within, notably women. While bricolage allegedly differed
from engineering’s goal orientation by being non-linear, the care of old was taken to
differ from engineering’s functional style in that it was affective. The feminist scholars
involved blurred this rational/emotional distinction and pointed out that in typical
care work – whether it is nursing, doctoring, mothering, or otherwise – technical
skills and emotional attuning go together (Pols 2006, Mol 2008, Mol et al 2010, Puig
de la Bellacasa 2015).
It is against this background that in this article we experiment with the term ‘water
care’. However, we would not want ‘water care’ to become the next boundary concept
allowing for communication across disciplines concerned with irrigation – a big
container term, able to absorb ever more contradictory concerns. Instead, we propose
to use the term ‘water care’ as a temporary caption for a list of different kinds of care.
The characteristics of these different kinds should not be hidden behind a common
denominator, but deserve attention in all of their specificities. Hence, rather than
seeking to be conclusive about ‘water care’, we here start making a list, hoping that
others will add to this. Our list, therefore, is meant to remain open ended.
88

Here for a short overview of what is to follow. First, we will come to talk about the
tinkering invested in the overall infrastructure of the Huallabamba Canal and the
Motupe irrigation system. These infrastructures do not live up to the modernist ideal:
there is no storage reservoir, only part of the system is canalised, not all canals are
lined and time has worn out the canal banks. Tinkering is therefore ongoing. Second,
we present the adaptive ways of working we came across in the newly built office of
the Motupe Water User Association. Here, well-educated engineers are in charge of
system operation, but their information systems falter so that their managerial control
is leaky. Hence, the engineers are not able to steer the vigilantes working high up in
the mountains, but have to trust them. The vigilantes, in their turn, open and close
gates to regulate intake, clear out debris from the canal bed and try to repair whatever
is broken. They call their work cuidar, which suggest a watchful, hands-on kind of
care. In their turn, the vigilantes are being watched over by greater powers round about
them, the mountains, the spirits. Is that care? An open question. Higher up in the
Andes, finally, is the catchment area of the canal, an amazingly beautiful landscape. A
local elder who, after some resistance, spoke to us had no dreams of control. Instead,
he talked about listening to, and dancing for, the water. And, too, about the urgency
of activism against the invasion of mining companies.

Huallabamba and the promise of irrigation
In the Peruvian costal region of Motupe farmers do not just grow their own food and
crops for local markets, but also fruit and vegetables for export – large amounts of
mostly mangos, avocados and grapes. This is an impressive achievement if only
because Motupe is a desert where most years there is hardly any rainfall. Fields are
irrigated with water that comes down from the Andes. The main river feeding into the
irrigation system is the Chiñama, that in its turn receives water from the Huallabamba
Canal. The Huallabamba is a trans-basin conversion canal. It is located at roughly
2.500 meters above sea level and receives water from the Totoras and Tambillo
streams, tributaries of the Amazon, that it transfers from the Atlantic basin into the
Pacific basin through 22 km of mostly concrete infrastructure.
The Totoras and Tambillo streams rise in the paramo. This is a 140.000 hectares area
of wetland with bogs, wetland vegetation, pastures, lakes and centuries old
shrubberies that store rain. Even during the dry months from April to November,
when there is no rain, water still flows into the Totoras and the Tambillo, thanks to
the ability of the paramo vegetation to ‘harvest’ water droplets from high altitude mist
and clouds (Buytaert et al 2006). Hence, the Huallabamba Canal directs water to
Motupe all year round. At least it has done so far. Population growth, pine tree
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cultivation and recurring mining ambitions put the paramo at risk – and Motupe
agriculture along with it.
Figure 9: Motupe-Huallabamba irrigation system (drawing by the authors)

The Huallabamba Canal is located in the municipality of Cañaris. Cañaris people were
resettled here as part of the Inca mitimae strategy to pacify local chiefdoms.
Throughout colonial and republican times their descendants have largely maintained
their communal organization, traditions and distinct Quechua dialect. During much
of the 20th century roughly half of Cañaris was administered by a large hacienda; while
the rest of Cañaris was the territory of the indigenous community of San Juan de
Cañaris. After the Agricultural Reform of 1968, the hacienda lands were transferred to
former peons who formed their own community, Tupac Amaru de Cañaris. Today,
Cañaris has around 13.000 inhabitants, who live in 106 hamlets divided over the two
communities.
During the construction of the canal an encampment to accommodate civil engineers
and supervisors was built in the Tupac Amaru hamlet of El Sauce, the midway point of
the Huallabamba. It was used several times again during later rehabilitation projects
in 1964 and 2008. The population of the hamlet also expanded due to the construction
of the canal, as workers were offered a piece of land to cultivate. Some of them stayed
on and married into one of the local families.
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The construction of the Huallabamba Canal fell between two periods of massive water
development in Peru. In the 1920s the irrigated area on the coast was seriously
extended, while later, from the second half of the 1940s onwards, large public works
were built that combined irrigation and hydropower. In that later period, American
engineers were flown into Lima to instruct their Peruvian colleagues on multi-purpose
water development schemes (Hidalgo 2004). They brought along with them the
Tennessee Valley Authority (TVA) model, a notoriously high modern project (and for
this reason used as a case in Seeing like a State, Scott 1998.) In Peru, the adoption of
this model led to the formation of a large state water bureaucracy for the planning,
regulation and administration of water supplies. The Huallabamba plans, however,
were made just a bit earlier, for water to be used by the large haciendas of the valley. If
the TVA model is taken to set modern standards, the Huallabamba system does not
quite meet these (Linton 2010). For one, it lacks a regulating reservoir. Instead, it was
designed as a deep trapezoid conveyance canal that assembles water from incoming
streams depending on availability. It diverts this water through a concrete canal bed
and drops it into the Chiñama River down below. There are gates that may be opened
to prevent overflow, but there is no way to add extra water if supplies are scarce.
Overall, it is difficult to regulate water quantities going into the canal. Beyond the
canal, water runs on a porous riverbed until it reaches the irrigation command areal;
while along the way it is used by people living along the edge of the river – hence there
are additional, variable losses.
The measurement devices that were installed in the Huallabamba Canal and near the
beginning of the command area are both broken. They no longer allow the engineers
in the valley to know how much water to expect. The years have taken their toll in other
ways as well. There are cracks in the concrete. In subsequent rehabilitation projects,
different styles of brickwork and concrete lining have been used. Altogether, the canal
bed looks like a patchwork of cement, stones and stucco, interspersed with unlined,
vegetation covered, stretches. Worse, a landslide in 2008 took out a 50 meters long
section of the canal. Contractors hired by the regional government did not manage to
restore the stretch. Two years in a row, harvests of annual crops failed, while some
farmers, to avoid losing seed and effort, simply did not sow. Fortunately, the seasonal
rains saved at least most of the orchard trees. Exasperated even so, several Motupe
leaders mobilized material and machinery to create a temporal aqueduct, made from
giant plastic tube. The maximum volume that may safely pass this tube is 1,3 cubic
meter per second. Hence, since 2010, of the 8 cubic meters of its maximum original
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capacity, hardly more than 1 cubic meter of water falls every second into the Chiñama
River. In this way, around 800 litres reach the command area.10
It is thanks to the Huallabamba Canal that there is export agriculture in Motupe, but
the more we learned about the canal, the more we felt that the term ‘water control’
doesn’t quite fit what is going on here. For a start, the original design of the canal,
rather than offering control, already demanded adaptive usage. Now, however, what
with the broken measurement devices, crumbling canal walls and temporary plastic
tubes ‘control’ is even more elusive. The materials that are put into place, tend to fall
apart. This they may do slowly, over the years, or speedily, in an immediate response
to excessive rain or landslides. Maintenance and repair are required to ensure ongoing
functionality. This means that, if the Huallabamba Canal allows for the irrigation of
Motupe Valley, this is only true to the extent that it receives care. If ‘water control’ is a
matter of calculations and predictability, ‘water care’ is instead adaptive and
responsive. This, then, is the first version of ‘water care’ that we learned about when
studying the case of the Huallabamba Canal. It is a tinkering kind of care. It involves
concrete, stones, tubes, rocks (and so on) as well as muscles, tools, skills, money,
efforts (and so on). A lot of it has happened in the past, but if it hadn’t happened – if
nothing had been built, if no repairs had been done, no plastic pipe had been inserted
and so on – there would, here, now, be no water flowing out into the Motupe Valley.
Without repair and maintenance there is no irrigation.11
Engineers managing the system
It is 8 o’clock at the Water User Association (WUA) office in Motupe. A daily gathering
of farmers is hanging out near the front door. Some are talking and laughing, others
seem more anxious. They are there because they need to ask for extra-ordinary water
turns; to register their water rights; or to warn about the need to repair broken bits of
canal in and around their fields. Some farmers just come to meet and catch up with
each other and to talk about matters to do with farming and water in the wider Motupe
region. The new building of the WUA is made of concrete and still under construction.
It is more spacious than the old mudbrick one and has several offices, though not all
of these are furnished. In the middle there is a meeting hall where water users gather
10 That things are fragile is not just relevant to irrigation systems, but also to other infrastructures. For

the case of Peruvian roads, see Knox and Harvey (2011).
The case of Huallabamba is specific – and other cases reveal different specificities. However, the
term care may equally well serve there, however allegedly modern the site. See for a case in the UK:
Buser and Boyer (2020).
11
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to make decisions collectively. Until recently, irrigation was mostly presided over by
local elites, which on the northern coast of Peru meant farmers with large
landholdings. Now, at least in Motupe, all water users are, at least on paper, allowed
to vote and be elected. Leading positions, however, tend to be filled by people who do
not just own farming land, but have also been trained as engineers. This is also the
case in Motupe. Here, ingeniero Fernandez, the president of the board of the WUA is
an agricultural engineer. Supported by several staff members, he also works as
technical manager in charge of operation. The previous general manager of the WUA,
ingeniero Santos, an agricultural engineer as well, presides over the Local Water
Authority (LWA) of Motupe; a subsidiary of the national government agency in charge
of water rights administration. The LWA office is located at the same crossroad as the
new WUA office.
The scheduling of irrigation turns depends on a combination of rights and operational
practicalities. Like most others in Peru, the Motupe irrigation system does not operate
under continuous flow. Instead, water is rotated among secondary canals. There is a
fixed water rotation among the subsidiary Irrigators Commissions (see figure 9) and
each sector receives water for several days a month, depending on the size of their
command area. However, since the water volume of the Huallabamba Canal fluctuates
and monthly operational flows are established with a wide margin of uncertainty,
there is often additional water to distribute. The Irrigators Commissions schedulers
debate with the president and board of the WUA on how to do so in monthly meetings
at which ingeniero Santos is present as well, for this is quite a task. There is a lot to
reckon with. Farmers typically use only a part of their land for fruit orchards, sow
another part with a seasonal crop, and leave a third uncultivated. They change what
and how much they cultivate from one year to another, and in allocating water,
schedulers take this into account. They consider the surface area to be irrigated, the
crops growing in the various fields and its stage of maturation. Beyond legally
accorded water rights they also keep an eye on potential crop failure (this is what some
of the farmers at the door come to warn about). When surpluses of water are large
enough, even people without water rights are granted an irrigation turn. In the process
of scheduling, a lot of calculations are made, but added to this, there are negotiations,
complaints, pressures, friendships, empathy. There is a deeply felt sense that all
involved should somehow be able to feed their families.
Elsewhere, we how this distributive system affects those most marginal to it, by
following the case of [woman water user], an excedente or water surplus irrigator on
community land who, even though she has no water rights, was still able to vocally
point to her water needs. Using the “cracks in the system” as well as the benevolence
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of the engineers allowed her to sustain her family by growing maize and mango
(Domínguez Guzmán 2019). Here, we will not reiterate, but just note that allocating
water is not a matter of straightforward managerial control, but rather involves a great
deal of responsive care. That said, rather than going downstream to tertiary canals at
field level, we now move upstream. In order to allocate water judiciously, the engineers
of the WUA and the LWA would want to know how much water there is to allocate.
But it isn’t easy to figure out the quantities that arrive at the intake of the Motupe
irrigation system. This is a real problem. Ingeniero Fernandez of the WUA explains,
somewhat embarrassed, that they cannot make precise calculations due to the
damaged state of the canal. Water is measured at the midway point of the
Huallabamba Canal but ‘the water loss after the measuring weir can be huge. More
may be lost than passed on to the valley’. The measurement device in the valley,
situated near a place called Marripon that is located above the main intake structure of
the Motupe Irrigation System, is broken. Hence, measurements are done by eye,
phoned in, and noted down in the notebook of the WUA secretary.
There are also difficulties with assessing the water volumes reaching the canal.
Obviously, the engineers cannot control rainfall high up in the Andes, but neither can
they predict this. The forecasts of SENAMHI, the National Weather Service and
Hydrology of Peru, are too vague says ingeniero Fernandez: “There is one SENAMHI
meteorological station in Cueva Blanca [a village in the Paramo, the catchment area],
you know. But the information is not trustworthy because there are no personnel and
the machines are not calibrated. The information we get is general: for the Northern
mountains of Peru, the probability that it will rain on Monday, Tuesday, etc, is this or
that. But rainfall can be so specific, it can be raining in Rumichaca and not in Totoras.”
Knowledge about rainfall, then, the engineers only get from the vigilantes, the men
who are employed by the WUA to monitor the canal. In this way the information flows
in the wrong direction. The vigilantes, after all, are supposed to be on the receiving
end and taking orders from the engineers. According to ingeniero Fernandez, the
work of the vigilantes is most relevant during the rainy season, from December to
March. “We have identified four to five critical points along the Huallabamba Canal.
They [the vigilantes] have to inspect these critical points, and then they report to us.
Then we can make decisions here. In times of the rainy season we have to
communicate daily, already at six in the morning we are calling. How much has it
rained? Are there clouds? Do you think it is going to rain or not? How much water is
going through the measuring weir? Depending on whether the water is too high or too
low, we tell them [the vigilantes] to discharge the water into the gully below the canal,
or to let it pass to Motupe.”
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This, then, is the official story: the decisions are made by the engineers in the office.
“After they report about rainfall, the vigilantes wait for instructions on what to do.”
However, in practice this is not what happens. Engineer Fernandez admits so much in
the very same conversation. The problem, he says, is that most of the time the
engineers cannot phone the vigilantes; when the latter are working close to the canal
there is no phone signal. To communicate, the vigilantes have to climb to the top of a
nearby mountain. Hence, in practice, they are necessarily the ones to call to the office.
Usually, they only get to this after their work, once they have done what urgently
needed doing. They have closed some gates and opened others with an eye on
protecting the infrastructure and assuring the water flow to Motupe. They may also
have attended to the collapse of a canal bank, or taken out a rock obstructing the flow.
They try to fix problems when they encounter them. If the vigilantes were to wait for
instructions, gates would be opened or closed far too late and problems would only
exacerbate. Hence, whatever the official story, whatever the protocol, the engineers
don’t engage in ‘water control’. Instead, they assure that the vigilantes are paid and
entrust them with the triple task of reporting on the weather, adapting the canal’s
intake and, to the best of their abilities, keeping the water flowing. They care, the
engineers do, by being modest rather than trying to unhelpfully impose their control.
They care by letting go, by accepting the limited reach of the technologies that were
meant to accord them with power and oversight. They care by bestowing trust on the
vigilantes who are supposed to be their subordinates. Between the site where the canal
drops into the river and the point of intake into the irrigation system farmers make
use of the canal water unregulated and irregularly. The area is poorly accessible.
Farmers along the river don’t pay water taxes and the quantities they withdraw go
unregistered. ‘No hay gestión’, ingeniero Santos of the LWA sighs with resignation,
‘there is no management there’.
Walking the trail

‘Nosotros cuidamos el agua’, Amancio told us, which here we translate as: “We take
care of the water.” The we in point included Amancio (a bilingual speaker of Quechua
and Spanish) and Emilio (who prefers to speak Quechua while we don’t, which
doesn’t make for easy conversation – hence we mostly hung out with Amancio).
Emilio and Amancio are vigilantes: it is their job to monitor the Huallabamba Canal.
They were both born and raised in El Sauce, the hamlet that, as mentioned above, is
located halfway along the Huallabamba Canal. Houses here are made of mudbrick
walls with roofs of corrugated iron or straw. There has been rain-fed agriculture in
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this region for a long time; on gentle slopes between steep cliffs, farmers grow wheat,
alfalfa and broad beans. Now, they also irrigate their plots with water from
Huallabamba Canal. They are not allowed to forcefully open gates or divert the stream.
However, sometimes they may open one of the canal’s overflow-gates, profit from
seepage losses or use a hose. As a vigilante, Amancio is in a position to take decisions
about such local water use. He wants to help his neighbours, but seeks ‘to keep things
in balance’. Enough water should flow down to Motupe: “It is important to be
respected in your work. I always tell them [the villagers] if you want water, just ask me.
I will give it, even if it means I lose my job. I know you have a family to take care of. I
know that, like me, you are poor. But there has to be respect. I am in charge of taking
care of this water. This water is really precious to our brothers in Motupe. Even you
[villagers] have work because of this water.” And indeed, the villagers go down to the
valley to earn some cash in the harvest season and pick fruit for the downstream
brothers (a term Amancio learned to use in his church).
Next to supervising local water use, Amancio and Emilio have to ensure that the canal
doesn’t overflow. This is especially important (as ingeniero Fernandez already told us)
in the rainy season. In times of heavy rainfall, the water from the incoming streams,
combined with overland flow along its course, may exceed the capacity of the canal.
This is all the more pressing since, after the 2008 landslide, as we mentioned above,
one part of the canal has been replaced with plastic tubes that carry so much less than
the canal was designed to do. When too much water comes in, Amancio and Emilio
open the appropriate overflow-gates to divert water into a gully. Sometimes it rains in
the headwaters of one stream and not in those of the other. The vigilantes know which
stretches are in critical condition, which overflow-gates are operational and which
others have been cemented shut as they were so dilapidated that they were losing water
permanently. In times of need, they can reach Rumichaca (the Quechua word for stone
bridge; the starting point of the canal) in little more than an hour and a half. Both the
Tambillo and Totoras streams are tricky: they may turn into torrents that damage the
intake structures and cannot be crossed. When this happens, Amancio and Emilio get
trapped between the two streams and have to stay overnight. However stormy the
weather, they rest on the canal bank or sleep in nearby caves.
All year long, Amancio and Emilio walk the canal. This usually means that one of them
walks along its banks upstream, and the other downstream – so each walks eleven
kilometres back home again. As Amancio put it when we walked with him: “We walk
the entire course of the canal. Especially when if it rains, it is a twenty-four-hour job.
The entire day, the entire night.” Amancio takes a flashlight and a radio along. He
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walks on yankis, rubber sandals that people in the Andes make out of discarded car
tires. He considers these to be more comfortable than the closed shoes that he puts on
when he goes to the city.12 It helps that he enjoys walking in the area, he tells. But the
slopes are steep. And with the rains, the rocks get slippery and any misstep can be your
last. Added to this, the runoff and debris coming from uphill, if not quickly diverted,
may flood the canal very fast. Overflows risk destabilizing the canal’s embankments.
As fast water carries debris along, Amancio and Emilio have to regularly remove
stones and rocks that could obstruct the water flow. Sometimes there are small
landslides to clear away. If needs be, the men descend into the canal, stand on its
bottom, and remove accumulated obstructions with their bare hands. If rocks are too
large, they use a pickaxe to break them into smaller pieces. Sometimes they have to
ask other men from the village to give them a hand. Occasionally, they use dynamite
to blow up rocks that are too hard to break with an axe. It is dangerous to work with
dynamite, it requires watchfulness. But Amancio doesn’t mind, he says, he is proud to
be entrusted with the dynamite. And if he does not help the water to keep flowing,
who else will?
Caring for the water of the Huallabamba Canal involves a lot of hard physical work. It
always has done. Amancio knows this from his parents. His father worked as a
labourer in the construction of the canal, his mother brought food to the work parties.
She did this again during later rehabilitation projects. During the construction, the
supervisors hired musicians to play. The workers were led down the slope with a rope
around their waste to chisel the canal out of the rock. “You were hung in mid-air,”
Amancio laughs, “but with your music”. However, the hard work wasn’t always merry.
When walking the canal with Amancio, we stopped at a rundown wooden cross,
erected in memory of a friend who, during the second canal-wide rehabilitation
project, got hit by a small stone avalanche. The material needed for the repairs was
quarried, using dynamite, from rocky slopes above the canal. This was easier than
hauling rocks over many kilometres along the canal course, but riskier. Amancio
witnessed the tragedy: “We told him to move away, yelled that there would be an
explosion but José did not want to listen. He thought he was protected because he was
using a helmet, the rocks killed him immediately. There he was, like one of those
chickens before dying. No one dared to pick up the body. Later I came with one of my
brothers and we carried him back to the encampment in a wheelbarrow.” Some years
12 Taking seriously people’s ‘culture’ involves both listening to their stories and taking heed of the
practices in which they are involved – such as here, walking on yankis and clearing out boulders (see
Radcliffe and Laurie 2006).
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before this accident, Amancio lost his little sister to the canal. This happened during
the rainy season, while his sister was collecting fodder in a field on the high bank of
the canal, near El Sauce. “Suddenly, the water increased while she was dragging a
bunch of pasture that fell into the canal and pulled her in.” Her body was found five
kilometres downstream by people from the neighbouring village. She was wedged
between the canal wall and a large rock that had fallen into the canal bed as a result of
those same rains.
The canal takes lives. And it affects people in other ways as well. Amancio tells that
sometimes people lose their minds or suffer from seizures after they drink water
directly from the canal, or after they enter nearby caves, or crawl into certain holes on
the canal embankment. “One man, Valentin Lodosa, appeared from the gully and
drunk from the canal. He then crouched and never came up. He had an attack, an
epilepsy, and he died. That mountain, at kilometre seven. It is known to be bad.”
Amancio specifies the location of each mountain, cave and hole along the canal in
metric terms. Even when talking about mysterious events. “At kilometer-thirteenplus-650 there are a few holes. One man, Edilberto Zapata, who had worked on and
off on the canal for 45 years got into one of them”. These holes, to the best of our
knowledge, are formed when seepage or underground run-off erodes the soil below
the canal bed. We saw a few of them around kilometre 8: they had a small opening,
just large enough for a human body to pass through, but after that there was a chamber
of at least 4 meters deep that widened as it went deeper – somewhat like a water
droplet. Once inside this hole: “Edilberto found something like a village, with streets
and everything. He was scared and afraid of not being able to leave the place. At the
very moment he managed to get out, water came gushing in. He lost his sanity. When
we talked we had to yell into his ear… many shamans have come to see him. Nobody
could help him.”
The Huallabamba Canal has more than three dimensions. Cuidar el agua also includes
relating to spirits.13 Bad, as those of the mountain at kilometre seven, or good, as the
case may be. At some point, Amancio points to a face-like shape in the canal wall. He
approaches it carefully and with a warm smile points out its features: “Look, those are
his two eyes, there is the nose and the mouth.” He gently wipes the stone face with a
piece of cloth. “I always clean it,” he says, “He looks like he is trying to come out of
13

Far more often than earlier registered by social scientists invested in modern/pre-modern
distinctions, caring for spirits and caring for infrastructures go together (for a good example, see
Harvey and Knox 2012, Ishii 2017).
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the stone...he is our patrón … and he is watching you”. Patrón translates into English
as ‘boss’. This word was formerly used for the hacienda owners – who would
humiliate the workers, make them eat from dirty plates, rape girls or allow the workers
in their hacienda to do so. But the face is not that kind of patrón, it rather resembles a
village notable, who asks for respect and obedience, but who, in his turn, provides
support and protection to those under his guard. With such a patrón one has a twoway relation: unequal but balanced. Hence, the face in the canal benevolently watches
over those who care for the canal. And Amancio, while vigilant and respectful, is not
afraid of walking the canal. The patrón is there to guard him and, what is more, he has
been baptised: “Others in the village, they tell me I am crazy, or that I work with the
devil. I think that the devil shakes when he sees me. I work here every day. I do my job.
I have to take care of the canal!” Or, as he puts it in Spanish: Tengo que cuidarle!
The cuidar that Amancio and Emilio engage in is not of motherly kind. Instead, it
belongs to a masculine care tradition: it includes opening heavy gates, sleeping in
caves, braving bad weather, handling rocks, using dynamite. The water flows that are
being cared-for are not ‘dependents’, they are not made small in the process. Instead,
they are to be respected. They are forceful, they take lives. But they also give life. This
turns the cuidar at hand into a matter of reciprocity. At some point Amancio picks up
a loose piece of concrete and crumbles it in his hand to indicate its decay. He says:
“This canal gives so much and now look at it.” Canaling water to Motupe, the
Huallabamba Canal allows an entire valley full of farmers to grow food for their own
tables and fruit for export. It even gives villagers from high up in the mountains, jobs
in the lowland in times of harvest. Amancio walks the canal every day – doing his very
best to allow the water to keep on flowing. He wonders what will happen after he
stops, sooner, maybe later. Next year, he says, he turns 65. His concern is that the
canal that gives so much, while needy, is not properly cared for.

Cuidar is translated in English as care and it is similar in that both are uncommon
words to use in relation to hydraulic infrastructures such as Huallabamba Canal.
However, as Cossia talks about it, cuidar for Huallabamba is more than just caring for
a hydraulic infrastructure that turns water into a resource. Amancio and Emilio offer
practical care that the canal reciprocates. But beyond that, their cuidar involves an
emotional attachment to the canal as a living companion.14 While the engineers
downstream mention vigilar and monitorear when they talk about the work of the
14

For the argument that in analyzing what is relevant in the Peruvian mountain, social scientists and
activists should not stick to a lowland understanding of ‘politics’, but pay heed to what matters to
people living in the Andes, including what she calls earth beings, see: De la Cadena (2015).
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vigilantes, Amancio’s cuidar, like that of fellow Cañariacos, is a matter of what in
Quechua is called uyway – a reciprocal nurturing. Uyway tends to be translated into
Spanish as crianza. In line with that translation, researchers used to connect it to
raising cattle. But people in the Andes use uyway in connection to persons, notably
children, and in connection to seeds and other living beings, a category that includes
water. It is a mutual relationship in which nurturing calls for being nurtured in
return.15 Overall, then, we may well list cuidar as a kind of care here – but when
Amancio talks about his and Emilio’s cuidar for the canal, this calls up a world that is
not so easy to translate into English. A world in which canals are needy and water is
not a resource, but a lively creature, giving as well as taking.
Listen how the water speaks

Ingeniero Fernandez, the president of the Local Water User Association, told us about
Silvano. Silvano, he said, listens to water, he can hear it speak. No, the engineer wasn’t
making fun of indigenous people and their superstitions. He actually hoped to have a
chance to participate in next year’s harvest ceremonies in Cañaris. A few years ago, he
had been up there, invited by local community leaders, who had astutely contacted the
water authorities on the coast as potential allies in their resistance to plans to expand
mining. After all, mining high up in the mountains contaminates all water, not just
that relevant to the communities living in the Cañaris, but also that of the
Huallabamba Canal. (Mining messes up things in other ways as well: the landslide of
2008 mentioned above was due to the construction of roads meant to allow for mining
operations.) And yes, they had become allies. Ingeniero Fernandez had travelled to
Cañaris to defend the case of the community against exploration for possible copper
mining. His tone was still respectful. “Silvano says that he listens to water. I don’t
know how he does it, but there is something about the wind that announces rain;
about different kinds of wind that tell him what the weather will be in the days to come.
There is also something about the sounds of the waves hitting the shoreline, the
whistle of winds through the grasses, streams falling on stones. Hearing all this, he
seems to be able to predict things.” Having said that, ingeniero Fernandez prudently
put himself at a distance from these abilities by turning them into a part of Silvano’s
‘culture’: “Or at least that is the belief.”

15 When, in other parts of the Andes, alpaca herders cleverly manipulate and make minute adaptations

to water flows in order to improve their wetlands, this is also considered as uyway. Another specific
form of tinkering care, see: Verzijl (2020). see also ABA (2014) and Allen (2019).
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We spoke with Silvano when he was visiting his son, who works in an agro-export
company processing mangos. After having said hello to us, Silvano started to talk in
Quechua – knowing fully well we would not understand him. He spoke Quechua for
fifteen minutes – making the point of our ignorance and the asymmetry between the
languages of those who had lived longest in the land and the language of the invaders,
the colonisers.16 Then he came round and shifted to Spanish – remaining formal.
Asked about the paramo, he named the three lakes in his area. Then he started to list
the Quechua names of the plants growing there. These plants, he said, provide us with
natural remedies, and they all have names, just like you have a name. When asked
about the waters feeding the Huallabamba Canal, Silvano used his body to explain
their course (see figure 5).
He started with his hand. “Up there, there are springs, from which little by little a small river
is formed. These small rivers are united by mountains. Like this hand.” He raises his hand to
make a mountain. His head stands for a bigger mountain, the mountain where he lives, Cueva
Blanca. From there a river flows (his arm) and meets the other mountain (his hand) and new
rivers are formed (he gestures below his torso). In this way, Silvano continues, three rivers
are formed, Cueva Blanca, Totoras and Cerro Solautana. These are the rivers that meet the
Huallabamba Canal. The water comes from above 4500- 5000 meters, from these three lakes
(again his head). All this water goes to the Huallabamba Canal. And then Silvano adds: “The
origin of these streams are the lakes, these are not made by humans, only God left us these
lakes...this no-one can make.”

Figure 10: Signalling Silvano (drawing by author)
16 Disputes about land and language often intertwine (see for example: Ferguson and Weaselboy 2020,

Østmo and Law 2018). The latter of these articles, while discussing lakes, presents the Sami term
jávredikšun – that might be translated into English as care – but also in other ways. Their concerns,
like ours, is with keeping ‘care’ fluid and avoiding its fixation into a standardized concept.
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There is no ‘water control’ high up in the Andes: humans cannot make water. But if God
provides the water we crave, humans still need to contribute. “When the river makes a
sound,” Silvano says, “it says: cuídame (take care of me). When a river flows from above into
a pond, and when you listen to this falling water, it says: cuídame. If you take care of me, I
will give you life. If you take care of me, I will be here all your life. But if you do not take care
of me, I will stop flowing. I will soon come to an end.” This, then, is what humans need to
contribute: water care.17 That is to say, once again we use the English word ‘care’ here, but
the cuidar Silvano refers to does not quite fit with English notions of ‘care’. It takes the shape
of community rituals, of festivities. People sing, play and dance for the water.18 “We dance in
a great circle,” Silvano explains. When asked what they sing, Silvano answers in Quechua. A
friend later translated this into Spanish for us as De todo, de todo cuidemos al agua como a
nuestra madre. Of which in English we might make: “Out of everything, everything, we care
for water as for our mother.” As words uttered in one tongue are translated twice into another
there are losses, things transform. Hence, we do not claim to faithfully represent Silvano’s
reality, there are equivocations all around. But if cuidar is not quite care, it certainly isn’t
control.
“The rains and the rivers,” Silvano says, “are not quiet, not silent. They cry and scream, like
us, like human beings.” And then he starts to complain about the people from the plains.
Literate people and politicians. “They trample the paramo and act as if they do not want to
know it. They are deaf for what it says. Those who are supposed to know about the paramo
are the most ignorant. The most unwilling to listen. But we, we who do not know how to
write, how to read, we respect the paramo. Care for it.” Silvano insists that while he cannot
read or write, he knows how to listen to water in lakes, among rocks, in the wind. Politicians
cannot do this, they don’t live up in the Andes. “They don’t know reality. They are more
interested in making money. But we are not going to eat money, right? We are farmers. We
live from our maca, oca, maschka (Andean tubers) cebada, trigo (barley, wheat) quinua, tauri,
chocho (Andean grains). This is our food, meant for our subsistence. What will happen when
there is no water? Who will suffer most?” Without water nothing will grow. Silvano goes on
to explain: “The lakes are mothers of the rivers. If a human being does not have parents, how
he can be born? The lake is the mother of the river. The grasslands are its bed. The vegetation
is its blanket, so that the river can sleep, right? There we go: if you don’t have a blanket how
can you sleep? It is as if you left me alone on my own, I wouldn’t be able to live.” At this point
Silvano shifts to Quechua again and starts singing.

17

The ‘water’ at stake for Silvano, is not quite the ‘resource’ that water is in the irrigation canals. Just
as there are different kinds of ‘care’, there are different relevant versions of ‘water’ (see also Yates et
al 2017).
18 To bailar / dancing in point has little to do with choreographed or stylized movements. Silvano
mentions dancing in a circle. In another village we saw people jumping around in a playful way while
following water down from the mountain (Verzijl 2020).
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After a while he adds: “The sound that a river makes when speaking is ch’aq. You have to
listen carefully. Not everyone can listen when the water is talking, you have to feel it here,”
and he touches his chest. “What can people on the coast listen to, eh? Water that is pumped
around does not talk. Maybe people who come from somewhere else might learn to listen to
the water, if they concentrated, but for us, it goes quickly. We sit down on a rock next to a
stream and listen how the water speaks. And the winds as well, all the winds of the mountains
in the watersheds. Have you not heard how the grasses whistle? The wind announces when it
is going to rain. It announces, when it is going to rain or when it is not going to rain. When
the wind is strong it starts dancing: tssttt tstttttt.” Silvano imitates the sounds of the wind on
the paramo. The high areas where the water that irrigates the Motupe Valley comes from. But
if high up in the Andes ‘water care’ includes listening, singing and dancing, it also includes
activism. Spreading stones on the road so that the trucks of the mining companies cannot
pass them. Gathering in meetings to vote against mining permits – even if the companies try
to bribe voters; even if they offer jobs in a setting where jobs are extremely scarce. It involves
contacting water authorities down in the valley who, although literate, might still be allies.19
Ask them to come up and add their weight. As ingeniero Fernandez put it: “The mayor of
Cañaris is a friend, he always invites me to his meetings, we have good relations”.

Conclusion
In irrigation studies the term ‘water control’ tends to be used in a matter of fact way,
as if it had a self-evident referent. It figures as a boundary concept that allows people
from different disciplines, including engineers, development scholars, and their
critics, to talk to each other about infrastructural variants, organizational formats,
user participation, system performance, equitable distribution, and other concerns
relevant to irrigation. Here, we have taken a step back and put the term ‘control’ to one
side. For our ethnographic inquiries along the Huallabamba Canal suggested that a
lot of work was being done there, but that none of this worked offered ‘control’. As an
alternative, we experimented with the term ‘water care’. Emboldened by STS, we did
not take technology to be as modern as engineering textbooks make it seem, that is
either offering control or failing. Instead, we attended to the tinkering involved, here
especially into the tinkering involved in its management and maintenance. Inspired
by feminist scholarship we imported out the term ‘care’, first to designate the
tinkering, but then, also for other ways dealing with the canal and its waters. This
allowed us to make a list of kinds of care. That list started with the demanding work
of tinkering done to build the canal and attune it to local specificities. Its variable
19 For a comparison between Andean and lowland politics, though in the case of Bolivia, see Perreault,

and Green (2013).
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intake, the mountains and hence differences in height to negotiate, the disasters (be
they due to the weather or to road construction). And while the large concrete
structures of the canal may look sturdy, they are fragile and easily crumble. Patchwork
remedied the problems – but only so far.
In the office of the Water User Association, engineers, tasked to regulate water, have
accepted that full control is impossible. Even so, they don’t give up on irrigation. Their
concern about upstream waters takes other, non-masterful forms. The caring
engineers we encountered had come to trust the vigilantes who were officially their
subordinates. They did not just trust them with practical tasks, but also with making
decisions. For the viligantes in their turn, as they worked on the steep and slippery
borders of the canal, care involved dedication. Hours and hours of hard physical work.
Being prepared to watch out and guarding oneself against all kinds of dangers. Rocks
might fall. Currents might sweep you away. And spirits – or the devil himself – might
take away your sanity. Here, cuidar was in order. Being vigilant and respecting a
diversity of powers. In the paramo, finally, care involves listening to water – to how it
speaks. It involves singing and dancing. And countering short-sighted politicians,
who are only interested in money. This is long term water care, respectful if only
because all life depends on water, not just tomorrow, but for ever.
These variants of care cannot be reduced to each other, they move in different
directions. They engage with different materials, or immaterials. They have different
time frames, payment schemes, return gifts. Different hopes are invested in them.
Ingeniero Fernandez cannot listen to water. Silvano cannot read or write and needs
allies in fighting mining companies. Amancio and Emilio live with layered memories
tied to every spot along the canal. The original designers are long since dead, and yet,
so far, water still moves downstream to irrigate agricultural fields. The specificities of
all these variants of care deserve to be recognised on their own terms, because if they
are not attended to, cherished, differentiated, there is a risk that they come to
disappear. There is no need to add them up into a generalizable model. What would
be grand, instead, is if our stories were to help widen the conceptual and the political
space to shape human-canal relations more attentively, better attuned to local
specificities, more caringly.
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Figure 11: Paramo Vegetation in the headwaters of Cañaris. Photo by author
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6. Conclusion

Entanglements of a not-just-modern world
This thesis has analysed how the propagation of modern forms of agriculture by the
Peruvian government, enthusiastically embraced by large-scale farmers, is driving the
destruction of the irrigation practices of smallholders. Sadly, other realities that those
irrigation practices nourish are also undermined as part of this process. ‘Modern
water’ is homogenizing in kind. It measures along a single scale, trying to render it
commensurable. It pushes non-coherence away and offers farmers - and their land,
trees and water - no alternative but to cohere (Law et al 2014). In practice, this means
that non-modern agricultural histories, irrigation methods, technologies, and
vocabularies are being silenced by a dream of a unified, streamlined world of
efficiency, defined by scientific, technically-oriented knowledge. Just like water is
being purified in drip irrigation systems, so, too, water practices are being purified in
the zeal to develop Peru and ensure its further integration into the global market. As
others have argued before me, ‘modernity’ comes with dreams of purification (Law
1994). In this conclusion, I revisit my chapters to underscore how they, too,
demonstrate that purification is key to the modernization, not just of irrigation itself,
but also of styles and vocabularies for knowing the practices around irrigation.
Importantly, my argument is not driven by one-sided opposition to this purification.
Rather than trying to fight modernity and its practices, in this thesis I have tried to
counterbalance modern water (Lin 2020). Instead of proposing a brand-new analytic
term, singularly able to characterize irrigation in Peru, I have added complexity by
writing about muddy waters, deep rooted trees, and long-lasting social bonds of
smallholder realities. Like any other researcher, I too stabilize certain multifaced
107

situations and phenomena to convey my message: that is unavoidable. However, I do
not do this with the aim (or dream) of purity, or to prove that my approach is better
than others. The smallholders I write about are likewise not driven by the will to purify.
Their world is one of mutual dependence and intertwinement. They combine modern
and non-modern agricultural practices, and undoubtedly stabilize certain elements,
but without concerning themselves with their in/coherence. In their worlds,
boundaries are fluid, and diverse ways of living and working overlap, coexist and
interfere with each other in complex ways (Law and Mol 2002). This complexity, I
hold, is important and merits not being purified away. Difference does not need to be
filtered away, ignored, or domesticated. Smallholders, in their modes of living and
doing agriculture, are perfectly able to plot their lives and further their projects. And,
what is more, their practices are bound to offer lessons that are relevant for others,
elsewhere, too.

Pure theory:
In chapter two, I addressed the purification at work in the social sciences when, with
big words, authors oppose the efforts of smallholder farmers, in a binary fashion, to
those of large-scale agribusiness. I argued that the use of dualistic terms reduces the
heterogeneity of farmers’ realities, and simplifies farmers’ experiences into a single
encompassing narrative of class and socioeconomic struggle. In this aproach, the
social sciences are not much different from the natural sciences, when they hide
hybrid realities behind purified forms of knowledge (Latour 1993). In my
counternarrative, I described mango-growing excedentes, who live at the fluid edges
of the irrigation system, but who have still benefited from the irrigation possibilities
afforded by a modern canal. Exedentes are not linked to irrigation systems in a modern
way, for they have no water rights. However, the interpersonal relations they foster,
and their insistence on their needs, still allow them to bring water to their fields and
homesteads. Pressing social differences into dualistic terms unduly forces the
complex realities of Motupe into simplified schemes. Yes, it is possible to contrast
smallholders with capitalists, but much is lost in such dichotomies. For smallholders,
too, produce mangos for the global market. And, while sometimes there are
confrontations between different social groups, there are also solidarities. In Motupe,
water is contested as well as shared, seized and let go of. And humans are not the only
kind of actors to reckon with. For not just farmers, but also mango trees have
stubbornly put down roots in places where those who think of export agriculture in
modern terms did not consider it to be possible for them to thrive.
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Pure numbers:
In the article that figures here as chapter three, we emphasize that water scarcity may
be tackled by numerical accounts, but that these have their limits. Take water footprint
assessments. These may help to give Dutch consumers some idea of the water they
consume. However, they enact water as if it were universal, and this purifies away
other, less transportable, ways of living with water. As an example of these other
possibilities, we presented the pozas that smallholders in Motupe make in their fields.
The water contained in the pozas does not just irrigate those fields. Rather than being
tailored to the needs of the crops growing on individual farms by irrigation, they also
prevent runoff after rain, and recharge groundwater and aquifers. This means that
water is potentially made available for other crops and other people, elsewhere, later.
The proponents of water footprint accounts separate rainfall and soil moisture (green
water) from irrigation by surface or groundwater (blue water), so as to count each of
them separately. In the logic of poza irrigation, it makes little sense to distinguish
between green and blue water, as the rain captured in the system that feeds canals and
ditches, also serves to water trees, while water in pozas does not just reach the roots
of trees in the soil but also acts as a way of harvesting groundwater. Modernists, both
scientists and policy makers, either ignore or overlook the specificities of pozas. They
readily cast them aside as archaic and inefficient. That, I believe, is being overhasty.
For exploring pozas on their own terms does not just make it understandable how
smallholders succeed in rooting down along with their trees. It also offers potentially
interesting alternatives for dealing with water scarcity in other farms, both in the
Motupe region and beyond it.
The insights the chapter offers might allow water footprint proponents and poza
practitioners to enter into conversation with each other. A conversation about how to
best assess water use efficiencies in heterogeneous irrigation practices, and about the
categories used for these assessments – and their consequences. How else to talk
about water, beyond separating out blue water and green water as separate entities?
The conversation may then spread out to other purification efforts. Is it meaningful to
separate mango trees from maize and other crops, if they all share the same water and
land? Rather than advocating purity, we might want to more carefully question what
is efficient and what is wasteful.

Pure water:
In modern water regimes, purification does not just lead to accounts of separate water
quantities, a point I review in chapter four, which focusses on water qualities. In drip
irrigation systems, purification is achieved by filtering unwanted sediment particles
from the water in which they are suspended. This purification should prevent the drip
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system from clogging. In addition, it also facilitates the measured application of
nutrients. Smallholders in Motupe do not have a similar reverence for pure water. They
rather appreciate the muddy water carried from the Andes, that is sediment-rich and
therefore a treat for their trees – it feeds them. In this chapter, pozas figure once again.
This time, they help to show how different technologies orchestrate different versions
of allowing water to provide trees with fluids and nutrients. While feeding trees in drip
systems is done through filtering and fertigation, in pozas the ‘impure elements’ are
left suspended in the irrigation water. As smallholders talk about feeding their trees,
this nourishing act is part of mutual relation in which both people and trees are giving
and receiving. This relation makes watering plants more than a unidirectional practice
of meeting the requirements of crops by fluids. Instead, it is a matter of nurturing and
calming hungry trees, a part of a process of engaging in mutual care.
In a world that is open to difference and careful translations (Yates-Doerr 2019), there
are no one-size-fits-all solutions. Hence, I argue for the coexistence of different
technologies, the practices in which they are used, and the waterworlds they help to
enact. This plea for techno-diversity does not stem from a romantic longing for the
past. Instead, it forms an attempt to counteract the uniformization that leads to losing
one form of agriculture for another. Holding drip irrigation to be the only technology
able to address water scarcity, risks purifying away alternative water realities. This has
already happened elsewhere in Peru, for instance in the Southern Ica Valley, where the
smallholder poza-system has been re-appropriated by agribusiness to function merely
as water storage units. This re-appropriation leads to a range of losses (Domínguez
Guzmán et al 2020). Keeping techno-diversity intact, by contrast, holds the promise
that older technologies may yet be called upon to solve problems in a richer, more
layered and complex way.

Pure management:
If the modern ideal of purification shapes the ways in which water management is
imagined, then following the Huallabamba irrigation canal brings home that even this
allegedly modern infrastructure hangs together in fragile ways. It defies control and
is, instead, dependent on care. This care is situational – different kinds of care are
implied in, and help to ensure that, there is water to irrigate, here, in this valley. This
varied care for the Huallabamba Canal forms the topic of chapter five. The people who
depend on the canal are not necessarily concerned with its ‘full performativity’. If
problems occur, they rather fix whatever it takes to keep the canal operational – and
water flowing to Motupe. And the engineers in the water administration offices may
well dream of control, but they lack control. As they are committed to still facilitating
irrigation, they tinker. And while tinkering is the form care takes among the
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engineers, the vigilantes of Huallabamba Canal engage in cuidar. This means that they
deal with the rain on one day, and shift stones to create a new opening on another.
Their cuidar also includes being attentive to the spirits that dwell in the mountains.
And then there is the spiritual care from the people of Cueva Blanca, the head of the
watershed, who listen to the water. Jointly, these different, interdependent kinds of
care ensure that water flows to the irrigation canals of Motupe. They may be able to
continue to do so, as long as the spirit of the mountains and the spirits of the people
involved are strong enough to counteract, in activist mode, the mining companies in
the catchment’s headwaters – where one kind of modernity (mining) is fighting
another (irrigation).
Modernity and the forms of Otherwise
This thesis showed that there is merit in moving beyond dreams of purity, and instead
cherishing the coexistence of different ways of irrigating, different ways of farming,
different ways of caring and of knowing. In Motupe, I encountered, not just one world,
but neither were there many discrete worlds. Modern water may present itself as pure,
but in practice modern and non-modern waterworlds leak into each other; boundaries
between them are not tight and clear-cut, but semipermeable and fluid. There are
frictions between different worlds, but there is also interdependence. Rather than
being separated by a great divide, they intertwine. Hence, in analysing these worlds,
fixed categories and quasi-universals, made to travel for the sake of theoretical
resonance, are not ideal. Instead, a different kind of storytelling is warranted – one
that does not repeat the dominant registers in which modernity and progress are
celebrated, one that does not favour solid categories, nor heroic registers of action of
particular groups of actors (Zwarteveen 2015) – but a style of storytelling that is more
suitable to talking about complex worlds full of contradictions, works with the
uncertainties and messy negotiations of the case study. Borrowing from Le Guin’s
carrier bag theory of narrative, Haraway calls upon the strength of little tools, and
stresses the importance of storytelling in which “a leaf a gourd a shell a net a bag a
sling a sack a bottle a pot a box a container. A holder. A recipient” each hold the
capacity for their own different way of “collecting, carrying, and telling the stuff of
living” (Haraway 2016, p.118). They all, in their own way, invite us to tell untold stories
that can make a difference, without relying on the heroes of the past. Both Le Guin
and Haraway agree that writing about seed containers is not an easy task. For seed
container stories are not only about conflicts, heroism or big feats, but rather their
narratives welcome “messy tales” (of entangled worlds) that can be used to retell, or,
in the words of Haraway, “re-seed possibilities for getting on now, as well as in deep
earth history” (ibid).
111

Telling carrier bag stories is a powerful feminist tool for navigating the partial
connections between the multiple, modern and non-modern waters discussed above.
It is difficult, though, as the words to write with should not be defined in accordance
with the academic tradition, but should instead take heed of what goes on the field. In
Motupe, terms current in literatures on water and irrigation, such as control,
modern/traditional, small/big, pure/messy, and so on, appeared to take on fluid
meanings. The same goes for terms like farms, households or farmers. Rather than
simply using such words, their meaning should be investigated and taken to be among
the objects of one’s ethnographic inquiry (Zwarteveen 2018). In this thesis, it has been
my aim to challenge the notion that dominant modern water is a coherent and a single
system. In an attempt to show diversity, I have looked for inspiration in smallholder
farmers and their doings. However, in addition, I have studied the arrangements of
modernity as well. I sought to avoid reiterating the great divide between modern and
non-modern worlds (see also Law and Lien 2018, p. 129). Relying on large categories
and fixed analytical cuts makes it unduly difficult to learn from complex co-existing
realities and to find out how, in practice, techniques of dominance operate.
Keeping a keen eye on complexities and incoherences helps in fostering the
possibilities of an Otherwise. It suggests that water, in all its multiplicity, does not
need to be studied from what is considered the centre; studies might just as well focus
on and start from the periphery (Star 1991). Dissolving this centre-margin dichotomy,
pertinent in modern one-world thinking, may also speak to those policy makers who
recently have started to doubt whether pure modern water logics are capable of
properly addressing the problems agriculture is facing. If they want ‘new alternatives’
and ‘flourishing possibilities’, they may consider finding them among marginalised
farming practices. All it takes, is the realisation that the world that has been crafted by
modern farmers, water scientists, water officials, managerial procedures, and
capitalist logics is actually also complex, non-linear, and only one composite world
among many. This changes what it means to be small and non-modern, or to care for
trees that care back – as much as it changes what is large, modern and efficient. It also
raises the question of what kind of research is needed to support this shift in
perspective. Attuning to the complexities of one’s fields may require a research style
that is adaptive (Mol 2015). It is a style I have sought to foster, by offering a thesis that
addresses different concerns and mobilises different analytical tools. Starting from a
reservation towards big words and universalizing theories, I ended by distinguishing
between different, situated forms of care. All along, I have sought to attune to the
specificities of my field and the complex entanglements of the waterworlds I
encountered there. I have tried to embrace this kind of research in respect and
admiration for those who sustain the multiple waterworlds in Motupe and care for
their futures.
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Summary

This thesis takes as its departure point the question of how we can write about
concerns to do with water and irrigation without erasing the differences between the
diverse ways in which humans and water relate. The existing literature primarily
emphasises water efficiency and productivity. This is understandable since most
research has been concentrated in places where water supply is limited. This
emphasis, however, obscures all of the other concerns that are relevant to people on
the ground. To balance this, my research foregrounds daily water related practices
among a variety of people in the Motupe region in northern Peru. Its various chapters
draw on ethnographic materials gathered in this coastal valley where export mangos
are cultivated and irrigated in diverse ways, more or less in line with modern and
technoscientific ideals. I pay particular attention to the practices of smallholder
farmers, who seem to use large quantities of water to irrigate their crops. These
farmers consider irrigation as a means, not only to water, but also to feed their trees;
and they perceive mango trees are allies, in that the trees help the farmers gain water
rights. In addition, I also worked with large plantation owners, local engineers and
others who try to control and/or to care for water and for parts and aspects of a
complex irrigation system.
It might have been possible to make the stories I gathered in the field cohere in an
overarching theoretical framework, from which I could then draw general
conclusions, but that is not the route I take. Instead, as detailed in chapter one, I hold
on to the specificities of the practices that I studied. Rather than trying to neatly
categorise and define these practices, I accept their complexities and their messiness
in an effort to expand scholarly repertoires of understanding farming practices, water
and irrigation. Taking inspiration from the work of anthropologists and (feminist)
science and technology scholars, I seek to conduct research that has the potential for
caring, not just for one single allegedly optimal, but for many diverse forms of relating
to water.
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In chapter two, I argue for a social science research style attuned to specificities.
Critical scholars have been able to expose the social conflicts and power struggles
intertwined with water infrastructures and policies. However, their analyses tend to
mobilize large binaries that divide the world into two antagonistic groups of actors –
those with power and those without. This glosses over all kinds of intricacies that
comprise daily realities in the Motupe region. In this chapter, I present the situation
of smallholders in Caserío B, who manage to tweak the language of ‘water rights’ and
gain presence in the Irrigators Commission, thanks to their mango trees as well as
their personal relations with engineers and commission members. Drawing on
insights from feminist science and technology scholars, I question the search for
coherence and the reiteration of ‘big words’ and defend the use of ethnographic tools
that make it possible to grapple with complexity and messiness.
Chapter three, co-authored with Andres Verzijl and Margreet Zwarteveen, addresses
the issue of water quantities used for growing fruits for export. Water scholars have
raised concerns that for countries like the Netherlands, many imported fruits and
vegetables come from strikingly dry regions, such as the coast of Peru. To make others
aware of water consumption, they have proposed that we track the virtual water
flowing along with these imports and developed a calculation system to quantify the
amounts of water involved. This system brings to bear the uneven distribution of water
and the large water footprint of Dutch eaters, for example. However, it does not attend
to how exactly water is being ‘used’. To remedy this omission, in the chapter, we
expose the situatedness of these calculations. In doing so, we contrast the particular
form of water efficiency that they endorse, with another kind of water efficiency, that
of irrigation by means of pozas. The poza is a type of basin irrigation distinctive to the
Motupe valley, popular among mango smallholders in this arid region. Pozas pose a
challenge to the calculation systems in use as they are filled with large amounts of
water, but then serve different kinds of crops, and stimulate mango trees to grow deep
roots and connect with groundwater. Hence, pozas have their own situated logic of
efficiency that deserves to be taken seriously.
In chapter four, inspired by my Amsterdam colleagues who research practices of
eating, I look into the way farmers feed their mango trees. Attending to feeding moves
our thinking about irrigation beyond the quantification of volumes of water. A
comparison between two kinds of farming, working with different irrigation
technologies, makes apparent that the practitioners of these different technologies
care about different water qualities. In drip irrigation, it is crucial that the water is
purified: sediments and other solid particles must be filtered out. Otherwise, the
system’s tubes become clogged. After that, the nutrients mango trees need are
separately quantified and supplied. In pozas, by contrast, sediments are welcome.
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That does not mean that sediments are treated as ‘nutrients’ in a scientific sense.
Instead, sediments form part of a different way of appreciating farming and water
quality: one in which, between humans and trees, there are relations of nourishment
and care.
In chapter five, co-authored with Andres Verzijl, Margreet Zwarteveen and Annemarie
Mol, we follow the water all the way from its catchment area to the mango fields and
question whether, given all the insecurities and fragilities around water use, ‘water
control’ is the best term to describe what is going on here. We propose the alternative
of ‘water care’. This leads us to the Canal Huallabamba, an inter-basin conveyance
infrastructure that transfers water from Andean watersheds to the mango fields of
Motupe. High in the Andes, almost three thousand meters above sea level, this canal
looks like a patchwork of stone and stucco, with cracks and holes along its twentytwo-kilometre course. The engineers who have to manage its operation from afar
depend upon vigilantes who walk and operate the canal in the mountains. While
mining activities threaten the catchment area higher up and the people who live there
alternate between activist resistance to mining and singing and dancing in their
appreciation of the water itself. In the end, even the term ‘care’ risks glossing over the
specificities of the diverse kinds of work and the impressive dedication that makes the
water flow. Instead, what ethnographic attentiveness brings to light are different
kinds of ‘care’.
Finally, in the conclusion, I discuss how research into water and irrigation would
benefit from discarding the idea that things need to be pure in order to work.
Modernity is about purification: it comes with dreams of pure numbers, pure theory,
pure water, and pure management. Water scholarship would be enriched if it were to
renounce these dreams of purity and instead welcome mixtures, entanglements,
mélanges, composites, and messiness. If we were to eschew overviews, big words, and
totalities, this would create more space for stories and realities that are now, along
with the people generating and fostering them, unduly marginalised.
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Samenvatting

Het uitgangspunt van dit proefschrift is de volgende vraag: hoe over actuele water- en
irrigatievraagstukken te schrijven zonder de verschillen tussen de manieren waarop
mensen met water omgaan uit te wissen? In veel wateronderzoek ligt de nadruk op
waterefficiëntie en waterproductiviteit. Dit is begrijpelijk, aangezien het vaak gaat over
plaatsen waar water een belangrijke beperkende factor is voor de landbouwproductie.
Door deze nadruk wordt het echter moeilijker om de vraagstukken en
bekommernissen die mogelijk relevant zijn voor de betrokkenen en mensen ter
plaatse te zien en begrijpen. Focussend op de regio Motupe in het noorden van Peru,
maakt mijn onderzoek daarom ruimte voor de verscheidenheid van dagelijkse wateren irrigatiepraktijken en de mensen die hierbij betrokken zijn. De verschillende
hoofdstukken zijn gebaseerd op etnografische data, verzameld in deze kustvallei waar
men exportmango's verbouwt en irrigeert. De verschillende manieren waarop dit
gebeurt komen niet altijd overeen met moderne en techno-wetenschappelijke idealen.
Ik kijk bijvoorbeeld naar de praktijken van kleinschalige boeren, die, om hun
gewassen te irrigeren, opvallend grote hoeveelheden water lijken te gebruiken. Deze
boeren beschouwen irrigatiewater niet alleen als een middel om hun bomen te
drenken, maar ook om ze te voeden. Voor deze boeren zijn mangobomen als
bondgenoten, omdat de bomen hen geholpen hebben om erkenning en waterrechten
te krijgen. Naast deze kleinschalige boeren heb ik ook gekeken naar andere actoren
die betrokken zijn bij het beheersen en/of verzorgen van (onderdelen en aspecten) van
een complex irrigatiesysteem, zoals grote plantage-eigenaren en lokale ingenieurs.
Het zou misschien mogelijk zijn geweest om de verschillende verhalen uit het veld die
ik op deze manier verzamelde samen te brengen in één overkoepelend theoretisch
kader, zodat ik algemene patronen kon ontdekken en generieke conclusies kon
trekken. Dat is echter niet de weg die ik hier bewandel. Ik kies voor een alternatieve
route die, zoals beschreven in hoofdstuk één, probeert de specifieke kenmerken van
de praktijken die ik heb bestudeerd te laten bestaan. Met andere woorden, in plaats
van te proberen deze praktijken netjes te definiëren en categoriseren, accepteer ik hun
complexiteit en hun ongeordendheid. Door dit te doen hoop ik bestaande
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wetenschappelijke conceptuele repertoires om landbouw, water en irrigatiekennis en
praktijken te bevatten en begrijpen uit te breiden. Geïnspireerd door het werk van
antropologen en (feministische) STS wetenschappers (Science and Technology
Studies) - probeer ik in mijn onderzoek ruimte te maken en begrip te kweken voor
meer dan één enkele, zogenaamd optimale, vorm van omgaan met water.
In hoofdstuk twee stel ik een sociaalwetenschappelijke stijl van onderzoek voor die is
afgestemd op het laten bestaan van het specifieke van objecten en praktijken. Ik
verschil hierin van kritische wetenschappers. Hoewel veel van hun onderzoek
geholpen heeft de sociale conflicten en de machtsverhoudingen die verweven zijn met
waterinfrastructuur en –beleid bloot te leggen, stoelen hun analyses vaak op het
mobiliseren van grote dualistische structuren die de wereld verdelen in twee
antagonistische groepen van actoren – degenen met macht en degenen zonder.
Hierdoor verdwijnen veel van de finesses en bijzonderheden die ook onderdeel
uitmaken van dagelijkse realiteiten. In dit hoofdstuk ga ik in op de situatie van
kleinschalige boeren in Caserío B, die erin slaagden om de betekenis en inclusiviteit
van 'waterrechten' te veranderen, en een voet aan de grond te krijgen in de Irrigatie
Commissies. Dit lukte mede dankzij hun mangobomen en hun persoonlijke relaties
met ingenieurs en commissieleden. Met behulp van feministische STS laat ik zien dat
aandacht voor specifieke etnografische details nieuwe inzichten oplevert over wat
verschillende mensen doen in de geïrrigeerde landbouw en waarom: er is meer dan
macht of verzet tegen macht.
Hoofdstuk drie is het product van een samenwerking met Andres Verzijl en Margreet
Zwarteveen. Het kijkt kritisch naar de kwestie van de hoeveelheid water die wordt
gebruikt voor de exportteelt van fruit. Waterwetenschappers uitten bezorgdheid over
het feit dat landen als Nederland veel geïmporteerde groenten en fruit consumeren die
afkomstig zijn uit opvallend droge streken, zoals de kust van Peru. Om anderen
bewust te maken van dit waterverbruik, spreken zij over virtueel water dat met deze
invoer ‘meestroomt’. Vervolgens is een rekensysteem ontwikkeld om deze
hoeveelheden water te kwantificeren en te volgen. Dit systeem is onder andere bedoeld
om de mondiaal ongelijke verdeling van water en de grote watervoetafdruk van
bijvoorbeeld Nederlandse fruitconsumenten inzichtelijk te maken. Het gaat echter
niet in op de vraag hoe water precies wordt ‘gebruikt’ en door wie. In het hoofdstuk
leggen we de inbedding van en connecties achter deze berekeningen bloot. Daarbij
contrasteren we een specifieke vorm van waterefficiëntie die veel
waterwetenschappers onderschrijven, met een ander soort waterefficiëntie, die van
irrigatie door middel van een poza. De poza is een type bekkenirrigatie die
kenmerkend is voor de Motupe-vallei en populair bij kleinschalige mangoboeren.
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Poza's vormen een uitdaging voor de rekensystemen van waterwetenschappers,
omdat verschillende soorten gewassen in een enkele bekken verbouwd worden,
omdat slechts een deel de grote waterhoeveelheden door deze gewassen gebruikt
wordt, en omdat poza’s mangobomen stimuleren om diepe wortels te laten groeien
en zo verbinding te maken met grondwater. Hieruit volgt onze conclusie dat poza's
hun eigen gesitueerde logica van efficiëntie hebben die het verdient om serieus te
worden genomen.
In hoofdstuk vier, geïnspireerd door mijn Amsterdamse collega's die onderzoek doen
naar eetgewoonten, kijk ik naar de manier waarop boeren in Motupe hun
mangobomen voeden. De nadruk op voeding brengt het denken over irrigatie verder
dan het louter kwantificeren van hoeveelheden water. Een vergelijking tussen twee
soorten landbouw, die verschillende irrigatietechnologieën gebruiken, maakt
duidelijk dat de beoefenaars van deze technologieën een ander type waterkwaliteit
belangrijk vinden. Bij druppelirrigatie is het cruciaal dat het water wordt gezuiverd:
sedimenten en andere vaste deeltjes moeten door filters worden verwijderd om te
voorkomen dat de slangen en buizen van het systeem verstopt raken. Vervolgens
worden de nutriënten die mangobomen nodig hebben apart afgemeten en toegediend
aan het zuivere water. In poza's daarentegen zijn de sedimenten die meekomen met
het irrigatiewater welkom. Dat betekent echter niet dat sedimenten worden behandeld
als 'nutriënten', in wetenschappelijke zin. In plaats daarvan maken sedimenten deel
uit van een andere manier om landbouw en waterkwaliteit te waarderen: een waarin
relaties van voeding en zorg tussen mensen en bomen bepalend is.
In hoofdstuk vijf, geschreven samen met Andres Verzijl, Margreet Zwarteveen en
Annemarie Mol, volgen we het water, bestemd voor Motupe, helemaal vanaf het
vanggebied in de bovenloop van de Amazone rivier tot aan de mangovelden aan de
Pacifische kust. We vragen ons af, gezien alle onzekerheden en kwetsbaarheden rond
watergebruik, of 'waterbeheersing' de beste term is om te beschrijven wat hier speelt.
En dus stellen wij het alternatief ‘waterzorg’ voor. Dit leidt ons naar het Huallabamba
kanaal, een toevoerkanaal dat kunstmatig twee stroomgebieden verbindt en water van
de Andes naar de mangovelden van Motupe transporteert. Hoog in de bergen, bijna
drieduizend meter boven de zeespiegel, ziet dit kanaal eruit als een lappendeken van
steen en stucwerk, met scheuren en gaten langs de tweeëntwintig kilometer lange
loop. De ingenieurs die het op afstand moeten beheren, zijn afhankelijk van twee
bewaarders die het kanaal in de bergen bewandelen en bedienen. Terwijl
mijnbouwactiviteiten het stroomgebied hogerop bedreigen, wisselen de mensen die
er wonen activistisch verzet tegen de mijnbouw af met zang en dans om hun
waardering voor het water zelf uit te drukken. Uiteindelijk dreigt zelfs de term 'zorg'
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het specifieke te verdoezelen van de verschillende soorten werk en de indrukwekkende
vormen van toewijding nodig om het water laten stromen. We pleiten daarom voor
etnografische aandacht nodig om verschillende soorten 'zorg' aan het licht te
brengen.
Tot slot bespreek ik in de conclusie dat het loslaten van het idee dat dingen ‘puur’
moeten zijn om goed te kunnen werken nuttig zou kunnen zijn voor water- en
irrigatieonderzoek. Moderniteit gaat over purificatie: het gaat gepaard met dromen
over pure getallen, pure theorie, puur water en puur management. Het loslaten van
dergelijke dromen van zuiverheid om in plaats daarvan verwikkelingen, melanges,
composieten en roerigheid te verwelkomen zou een verrijking zijn voor
wetenschappelijk werk. Als we de zoektocht naar generalisaties, grote woorden en
totaalbeelden zouden staken of uitstellen, zou dit ruimte scheppen voor verhalen en
realiteiten die nu, samen met de mensen die ze genereren en koesteren, onnodig
worden gemarginaliseerd.
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Resumen

Esta tesis aborda la pregunta como punto de partida de cómo podemos escribir sobre
problemas relacionados al agua de riego, sin borrar las diferencias entre las diversas
formas en que los humanos y el agua se relacionan. La literatura existente enfatiza
principalmente la importancia de la eficiencia y productividad del agua de riego. Esto
es comprensible ya que la mayor parte de la investigación realizada alrededor del agua,
se ha concentrado en lugares donde el suministro de agua es limitado. Este énfasis,
sin embargo, oculta todas las demás preocupaciones relevantes sobre cómo estudiar
el agua y las prácticas de riego en formas que no apunten a una sola lógica de
investigación. Para equilibrar esta omisión, este estudio contrasta una serie de
prácticas diarias relacionadas al agua y riego en la region de Motupe en el norte del
Perú, con el afán de no hacerlas equivalentes, pero rescatar sus diferencias. Los
diversos capítulos de este trabajo, se basan en materiales etnográficos reunidos en este
valle costero donde el mango de exportación se cultiva y se riega de diversas formas,
más o menos en línea con los ideales modernos y tecnocientíficos.
Es aquí donde presto especial atención y cuidado a las prácticas de la pequeña
agricultura, las cuales parecen utilizar grandes cantidades de agua para regar sus
cultivos. Estos mismos regantes consideran el riego como un medio, no solo para
regar, sino también para ‘dar de comer’ a sus árboles; y perciben a los árboles de
mango como sus aliados, ya que les facilitaron, entre otras cosas, obtener derechos de
agua. Además, de trabajar con pequeñas y pequeños agricultores, entrevisté a grandes
propietarios de plantaciones, ingenieros locales y seguí de cerca a otros actores
avocados a controlar y / o cuidar el funcionamiento de un complejo sistema de riego.
Hubiera podido ser posible hacer que las historias que reuní en el trabajo de campo
fueran coherentes en un marco teórico, del que luego podría sacar conclusiones
generales, pero esa no es la ruta que tomo en este trabajo. En cambio, como se detalla
en el capítulo uno, trabajo desde las especificidades de las prácticas que estudié. En
lugar de tratar de categorizar y definir detenidamente estas prácticas, acepto sus
complejidades y su desorden en un esfuerzo por expandir los repertorios académicos
para comprender las prácticas agrícolas, el agua y el riego. Inspirándome en el trabajo
de antropología y los estudios de la ciencia y la tecnología (feministas), busco realizar
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investigaciones que tengan el potencial de cuidar, no solo un único supuesto ideal,
sino muchas formas diversas de relacionarse con el agua.
En el capítulo dos, defiendo un estilo de investigación en ciencias sociales que se
adapte a las especificidades del caso de estudio. Algunos académicos críticos se han
enfocado en exponer los conflictos sociales y las luchas de poder entrelazadas con las
infraestructuras y políticas del agua. Sin embargo, sus análisis tienden a movilizar
grandes categorias binárias que dividen al mundo en dos grupos antagónicos de
actores: los que tienen poder y los que no. Esto pasa por alto todo tipo de
complejidades que componen la realidad cotidiana, como es en la región de Motupe.
En este capítulo presento el caso de estudio de las y los agricultores del Caserío B, que
logran modificar el lenguaje de los 'derechos de agua' y ganar presencia en la
Comisión de Regantes, gracias a sus árboles de mango, así como a sus relaciones
personales con ingenieros y miembros de la comisión. Basándome en trabajos
feministas de la ciencia y la tecnología, cuestiono la búsqueda de coherencia y la
reiteración de "grandes narrativas" y defiendo el uso de herramientas etnográficas que
hagan posible lidiar con la complejidad y el desorden.
El capítulo tres, en coautoría con Andres Verzijl y Margreet Zwarteveen, aborda el
tema de las cantidades de agua utilizadas para cultivar frutas para la exportación. Los
estudiosos del agua de riego han expresado su preocupación de que en países tales
como los Países Bajos, muchas frutas y verduras importadas provienen de regiones
sorprendentemente áridas, como la costa del Perú. Para generar consciencia en el
consumo de agua, ellos produjeron la idea del agua virtual que fluye junto con estas
importaciones y la cual se puede cuantificar mediante un sistema de cálculos. Este
sistema pone al descubierto la distribución desigual del agua y la gran huella hídrica
de, por ejemplo, los consumidores holandeses. Sin embargo, no se ocupa de entender
el cómo el agua de riego es ‘utilizada’ y las realidades que forman parte. Para remediar
esta omisión, en este capítulo, exponemos el carácter situado de estos cálculos. Al
hacerlo, contrastamos la forma particular de eficiencia hídrica que avalan, con otro
tipo de eficiencia hídrica, la del riego mediante pozas. La poza es un tipo de riego por
inundación característico del valle de Motupe y popular entre los pequeños
productores de mango en esta región árida. Las pozas representan un desafío para los
sistemas de cálculo en uso, ya que están llenas de grandes cantidades de agua, pero
sirven diferentes tipos de cultivos y estimulan a los árboles de mango para que
desarrollen raíces profundas y se conecten con el agua subterránea. Por tanto, las
pozas tienen su propia lógica de eficiencia situada que merece ser tomada con
seriedad.
El capítulo cuatro ha sido inspirado en el trabajo de mis colegas de Ámsterdam que
investigan prácticas de alimentación. En este capítulo analizo la forma en que los
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agricultores ‘nutren’ sus árboles de mango. El giro de pensar en prácticas de riego
mediante relaciones de alimentación nos invita a reflexionar sobre el riego más allá de
la cuantificación de volúmenes de agua. Una comparación entre dos tipos de
agricultura, que trabajan con diferentes tecnologías de riego, pone de manifiesto que
los practicantes de estas tecnologías se preocupan por las diferentes calidades de
agua. En el riego por goteo, es fundamental que el agua se purifique: los sedimentos
y otras partículas sólidas deben eliminarse mediante filtros para evitar que los tubos
del sistema se obstruyen. Después de eso, los nutrientes que necesitan los árboles de
mango se cuantifican y suministran por separado. En las pozas, por el contrario, los
sedimentos son bienvenidos. Eso no significa que estos sedimentos sean tratados
como ‘nutrientes’, en su forma estrictamente científica. En cambio, los sedimentos
forman parte de una forma diferente de apreciar la agricultura y la calidad del agua: la
cual pone en evidencia las relaciones de alimentación y cuidado existentes entre
humanos y árboles.
En el capítulo cinco, en coautoría con Andres Verzijl, Margreet Zwarteveen y
Annemarie Mol, seguimos el agua desde su área de captación hasta los campos de
mango preguntándonos si, dadas todas las inseguridades y fragilidades en torno al
uso del agua, es 'control del agua' el mejor término para describir lo que está acontece
en esta zona. Proponemos una alternativa e introducimos el 'cuidado del agua'. Esto
nos lleva al Canal Huallabamba, una infraestructura de conducción entre cuencas que
transfiere agua de las cuencas andinas a los campos de mango de Motupe. En lo alto
de los Andes, a casi tres mil metros sobre el nivel del mar, este canal parece un mosaico
de piedras y estuco, con grietas y agujeros a lo largo de su recorrido de veintidós
kilómetros. Los ingenieros que tienen que gestionar su funcionamiento desde lejos
dependen de los vigilantes que caminan y operan el canal en las montañas. Mientras
que las actividades mineras amenazan el área de captación más arriba y las personas
que viven allí alternan entre la resistencia activista a la minería, el canto y el baile en su
apreciación del agua en sí. Al final, incluso el término ‘cuidado’, corre el riesgo de
pasar por alto las especificidades de los diversos tipos de trabajo y la impresionante
dedicación que hace fluir el agua. Por eso, lo que nuestra atención etnográfica nos
muestra son diferentes tipos de ‘cuidado’.
Finalmente, en la conclusión, analizo cómo la investigación sobre el agua y el riego
se beneficiaría al descartar la idea de que las cosas deben ser puras para que funcionen.
La modernidad se trata de purificación: viene con sueños de números puros, teoría
pura, agua pura y gestión pura. Los estudios del agua se verían enriquecidos si se
renunciara a estos sueños de pureza y, en cambio, se acogieran las mezclas, enredos,
mélanges, compuestos y desordenes. Si evitáramos visiones generales, grandes
narrativas y totalidades, esto crearía más espacio para historias y realidades que ahora,
junto con las personas que las generan y fomentan, están indebidamente marginadas.
140

Acknowledgements

This thesis is a collective accomplishment. Yet, I want to especially thank three persons who were
indispensable for this journey. Margreet, you believed in me long before I started this PhD project,
and by doing so made me believe in myself. Not only a brilliant and committed scholar, Margreet
would always push me to find my own voice, my politics and the reasons why I write the things that I
write. Thank you for your unconditional support and friendship throughout these years, without you
I would have given up on academia long ago. In order to stick to one’s voice and stories, it is necessary
to work in a safe and welcoming environment: Annemarie, you always made me feel at home in the
team and most importantly, you gave me the inspiration and the tools to carry on with my stories while
enjoying playful thinking. The work was at times very demanding, but I always felt very lucky to work
with you and find an ‘academic family’. And Andres, if I could add a co-creator of this book, it would
definitely be you. Thank you for teaching me how to enjoy curious sensitive unlimited fieldwork and
for always being both critical and constructive to my writings – up to the smallest edits. But
foremostly, thank you for sharing this adventure with me. Your heart will always have a home in mine.
I am also very grateful to all people, who in one way or another helped me navigating these different
chapters. I have tried to captured them all below. Thank you:

141

List of Publications
Domínguez Guzmán, C., Verzijl, A. and Zwarteveen, M. 2017. Water footprints and ‘pozas’:
Conversations about practices and knowledges of water efficiency. Water 9 (1): 16.
Domínguez Guzmán, C. 2019. Grandes narrativas, pequeños agricultores: explorando
desbordes académicos en el caso de los excedentes de agua en el valle de Motupe,
Perú. Estudios atacameños 63: 365-381.
Domínguez Guzmán, C. (forthcoming). Techno-diversity: purification and pozas in mango
irrigation practices in Northern Peru. (Under review with Human and Agricultural Values)
Domínguez Guzmán, C., Verzijl, A., Zwarteveen, M. and Mol, A. (accepted). Caring for water
in Northern Peru: on fragile infrastructures and the diverse work involved in irrigation. (In

Environment and Planning E)

Cover design by C. Domínguez Guzmán (adapted from a drawing by Guaman Poma de Ayala)
Printed by proefschriftmaken.nl, the Netherlands
142

