MEDDELANDE FRÅN KULTURGEOGRAFISKA
INSTITUTIONEN Nr 150

East African Hydropatriarchies
An analysis of changing waterscapes in smallholder irrigation farming

East African Hydropatriarchies
An analysis of changing waterscapes in smallholder irrigation farming

Martina Angela Caretta

©Martina Angela Caretta, Stockholm University 2015
Cover illustrations: © Christina Alm
Author portrait: © Eva Dalin
ISSN 0585-3508
ISBN 978-91-7649-206-2
Printed in Sweden by Holmbergs, Malmö 2015
Distributor: Publit

A mi amor verdadero

Abstract

This thesis examines the local waterscapes of two smallholder irrigation
farming systems in the drylands of East Africa in a context of socioecological changes. It focuses on three aspects: institutional arrangements,
gender relations and landscape investments.
This thesis is based on a reflexive analysis of cross-cultural, crosslanguage research, particularly focusing on the role of field assistants and
interpreters, and on member checking as a method to ensure validity.
Flexible irrigation infrastructure in Sibou, Kenya, and Engaruka, Tanzania, allow farmers to shift the course of water and to extend or reduce the
area cultivated depending on seasonal rainfall patterns. Water conflicts are
avoided through a decentralized common property management system.
Water rights are continuously renegotiated depending on water supply. Water is seen as a common good whose management is guided by mutual understanding to prevent conflicts through participation and shared information
about water rights.
However, participation in water management is a privilege that is endowed mostly to men. Strict patriarchal norms regulate control over water
and practically exclude women from irrigation management. The control
over water usage for productive means is a manifestation of masculinity. The
same gender bias has emerged in recent decades as men have increased their
engagement in agriculture by cultivating crops for sale. Women, because of
their subordinated position, cannot take advantage of the recent livelihood
diversification. Rather, the cultivation of horticultural products for sale has
increased the workload for women who already farm most food crops for
family consumption. In addition, they now have to weed and harvest the
commercial crops that their husbands sell for profit. This agricultural gender
divide is mirrored in men´s and women´s response to increased climate variability. Women intercrop as a risk adverting strategy, while men sow more
rounds of crops for sale when the rain allows for it. Additionally, while discursively underestimated by men, women´s assistance is materially fundamental to maintain the irrigation infrastructure and to ensure soil fertility that
makes the cultivation of crops for sale possible.
In sum, this thesis highlights the adaption potentials of contemporary
smallholder irrigation systems through local common property regimes that,

while not inclusive towards women, avoid conflicts generated by shifting
water supply and increased climate variability.
To be able to assess the success and viability of irrigation systems, research must be carried out at a local level. By studying how local water
management works, how conflicts are adverted through common property
regimes and how these systems adapt to socio-ecological changes, this thesis
provides insights that are important both for the planning of current irrigation schemes and the rehabilitation or the extension of older systems. By
investigating the factors behind the consistent marginalization of women
from water management and their subordinated role in agricultural production, this study also cautions against the reproduction of these discriminatory
norms in the planning of irrigation projects.
Keywords: smallholder irrigation farming, local gender contract, landesque
capital, common property regimes, drylands, feminist epistemology, member
checking, Kenya, Tanzania.
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Introduction

Irrigation makes irrigation possible in dryland environments and is often
presented as a means to intensify agriculture and to enhance its productivity.
For this reason, irrigation is seen as one of the solutions to the current challenges, most importantly climate change and population growth, faced by
African agriculture (You et al., 2010). Agriculture in Sub Saharan Africa is
predominantly a smallholder and family enterprise (Wiggings, 2009). While
often considered backward, smallholder farming does not, however, automatically mean low yields and subsistence farming. For that matter, intensive farming is already present in the “islands of intensive agriculture” of
Eastern Africa. In these sites, irrigation systems and appropriate land management practices have been long put in place by local farmers’ groups to
secure food provision for an increasing population (Widgren and Sutton,
2004).
While often regarded as technical systems, irrigation systems in this thesis
are conceived as inherently socio-ecological organizations (see also
Plusquellec, 2009) around which local societal structures are shaped, negotiated and challenged throughout time and space. Gender is one of those societal structures. Women are in fact the backbone of African agriculture. They
produce 70% of the staple food and also provide 60-80% of the labor for
cash crops (Negin et al., 2009). Yet, because their work is often considered
to be reproductive, it is not accounted for in national economic statistics.
Hence, the gender division of labor in subsistence agriculture has not radically changed since Boserup published her analysis of women´s contribution
to agricultural production in Africa more than 40 years ago (1970). Women
continue to lack land tenure, access to credit and extension service. This
condition confines them to the production of staple crops, hinders their investments in agriculture and the attainment of high yields (Ransom and
Bain, 2011).
In irrigation systems land titles relate directly to water control, which is
traditionally associated with masculinity. Water is in fact encoded with powerful themes of ownership and control when it is used for productive means.
These meanings are employed to exclude and dispossess several groups,
including women (Strang, 2005) who cannot participate in decision making
water forums or use water for productive purposes without men´s consent.
The subordination of women, inherent in patriarchal societies, thus becomes
apparent in irrigated agriculture (Zwarteveen, 2008). It would, however, be
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wrong to assume that gender structures, often considered the result of traditional norms, are unchanging.
The same can be said for ecological conditions. In this sense climate
change triggers increased weather variability which results in a shifting volume, intensity and distribution of rainfall (IPCC, 2014). Given the dependence of African agriculture on rainfall to produce crops, there will be an
increased need for irrigation. Moreover, this development will be exacerbated by other factors as population growth and increasing market demand
(Rosengrant et al., 2009). What remains to be seen is how local food production systems will adapt. In this context, the study of smallholder farming
systems where irrigation has a historically long tradition is relevant because
lessons can be drawn on how existing social norms can facilitate or hinder
inclusive water management and adaptation to ongoing socio-ecological
changes (Stump, 2010).
In this thesis water is therefore not only conceptualized as a material resource, but also as a force that shapes the landscape, social relations, practices and institutional arrangements that are determined by local socioecological processes over time. Thus, the term “waterscape” (Budds and
Hinojosa 2012; Tagseth, 2010), which encompasses the study of water management arrangements, gender relations and landscape investments, lies at
the core of this thesis.
The relevance of this thesis is to be found in the current debate on African
agriculture. Often described as traditional and low in productivity, it is argued that yield gaps should be closed by investing in the creation of new and
the expansion of existing irrigation systems (e.g. AGRA, 2014 and 2013).
These approaches often do not take into account the inherent value of longterm existing local agricultural practices and tend not to assess existing social relations in order to understand how the new infrastructure can be equally beneficial to the overall population (Moseley et al., 2015; Haug and Hella,
2013; Shah et al., 2013). This thesis sets out to analyze current agricultural
practices and gender relations in two communities where irrigation has been
undergoing for hundreds of years. In the context of this debate, this study
highlights how research at the local level can help to integrate local agricultural practices and gender sensitive measures in the planning of irrigation
projects.

Aim and Research Questions
Irrigation is functional in intensifying agricultural production and is hence
considered a crucial element to make African agriculture more productive,
especially in the current context of population growth, increasing market
demand and changing climatic patterns. Smallholder irrigation is often managed by local institutions that tend to exclude women. Drawing on one case
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study with two embedded units of analysis, the aim of this thesis is to examine local waterscapes of smallholder irrigation farming systems in East Africa focusing on three aspects: institutional arrangements, gender relations and
landscape investments in a context of socio-ecological changes.
Three theoretical and empirical research articles study:
1. How smallholder irrigation farming common-pool regimes deal with the
limited and variable availability of water in dryland environment and mediate water conflict among users (article I);
2. How these common-pool regimes are shaped by the local patriarchal relations and how in turn, men and women put in place different agricultural
practices to adapt to climate variability (article II);
3. How local societal norms have shaped the local gender division of labor
of these common-pool regimes and how these labor arrangements have been
manifested over time in agricultural landscape investments (article III).
The last two research articles deal with the methodological aspects of this
study:
4. Member checking – a method used all along this research to countercheck
preliminary findings – is discussed in relation to its potential to ensure validity beyond triangulation while acknowledging the need to constantly reflexively and critically assess this method (article IV);
5. The role played by the research assistants in shaping the research process
is reflexively and critically investigated to bring to light how the respective
positionalities of research assistants and researcher reciprocally have conditioned knowledge construction (article V).
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Conceptual framework: Waterscape

Water in this thesis is not only a material resource that makes agriculture
possible in the East African drylands, but is primarily conceived as a constituting element of social relations. In fact, its materiality and its capacity to
flow make it an element to be controlled by some over others; at the same
time, its scarcity and its shifting amount forces social arrangements to adapt
and to enter into negotiations on its usage.
The term that encompasses this hybrid nature/society – a material and social element – is waterscape (Swyngedouw, 1999). Water and social relations are in fact co-produced reciprocally (Budds and Hinojosa, 2012;
Loftus, 2009). Social change, according to Swyngedouw in his 1999 work
on “the production of the Spanish waterscape”, cannot be grasped without
looking at the hydrological process and changes in the hydrology cannot be
understood without looking at societal processes. Hence, water and society
are mutually constitutive (Swyngedouw, 1999). Different authors have employed this emerging concept according to the different categories of socioecological relations that they wanted to analyze, e.g. physical, landscape,
institutional (Tagseth, 2010); cross scalar governance (Budds and Hinojosa,
2012); politics and water engineering (Swyngedouw, 1999); and power relations (Loftus, 2009). Knowledge and practice around water determine power
relations. For instance, according to Loftus (2009), accumulation of water in
the form of control through privatization or waterworks shapes the local
social order to the advantage of minorities.
In this thesis I argue that the material characteristics of water – flow,
forms, volume – define the practices, agricultural routines, landscape investments and institutional arrangements, and the power discourses on who
can use water and/or manage it for productive purposes. This study examines the local relations between water and society in smallholder irrigation
farming and how they are manifested specifically in three spheres: institutional arrangements, gender relations and landscape investments. While a
waterscape can be conceptualized as an even more encompassing notion,
these are the three specific elements of waterscape analysis that are at the
core of this thesis and that are applied at the local village level over a 30
years period. The local focus was chosen to be able to devote full contextual
attention to how power relations are enacted and materialized in the practices
and discourses surrounding irrigation. The 30 years focus was relevant for
two reasons: first, it was a time frame that participants could relate to in
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terms of contemporary societal changes and weather variability; second,
earlier studies did not cover this time period, but rather studied local phenomena longer back in time (e.g. Stump, 2006; Watson et al., 1998; Moore,
1986).

Common property regimes
Ostrom (1990) has defined a common property regime as an organization
with a limited number of members which through the collective action manages an open access resource – be it water, land, forest etc. As a water users´
association fits also under this definition, I applied this concept in my analytical work.
Water is a common good that could be depleted by free-riding, but if an
institutional arrangement is in place to prevent it from happening through
collective action, this risk is adverted. The key to such a robust institution
depends, according to Ostrom (1990), on local cultural norms. Moreover,
problems with these arrangements, emerging when there is lack of commitment and free-riding by some users, can be resolved through constant internal monitoring among members (Ostrom and Ostrom, 1977).
The rules that ensure the success – that is to say durability of the institution and sustainability of the resource – of a water users´ association are: 1)
boundary rules defining who can benefit from the resource; 2) allocation
rules defining the quantity, timing and length of water withdrawal; 3) input
rules defining the work that users must contribute with in order to have access to water; 4) penalty rules defining gradual sanctions depending on the
rules being broken (Tang, 1992).
However, Ostrom (1990) asserts that operational rules and success of the
common property regime are highly dependent on the local conditions. For
instance, she argues that when the users know each other well and agree to a
certain set of rules defining proper behavior in relation to the common to be
preserved, sustainability and robustness of the institution are ensured
(Ostrom, 1990). It has been debated which characteristics a population
should have to put in place a long lasting common property arrangement (for
an outline see Cox et al., 2010; Agrawal, 2001). Population homogeneity has
been singled out as a crucial element as differences in landholdings, religion,
ethnical belonging and wealth can hinder collective action (e.g Bardhan,
2000). On the other hand, heterogeneity may create interdependence among
stakeholders who must collaborate to make all have access to the resource at
stake (e.g. Komakech et al., 2012). Irrigation systems are grounded in an
intrinsic asymmetry: water flows downstream, headenders and tailenders
have different endowments. They are nevertheless forced to collaborate in
two aspects: appropriation through water allocation for productive purposes
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and provision through the maintenance of irrigation infrastructures (Komakech et al., 2012; Zaag, 2007; Ostrom and Gardner, 1993). If they don’t,
they might face the risk that some remove more water, while others hinder
water from reaching others´ plots because they do not contribute in the construction of canals and water diversion works. To avoid these incidents from
happening a conflict resolution mechanism must be in place, otherwise the
arrangement might wreak havoc and the resource might be depleted
(Ostrom, 1990).
A common property regime often comes into being because of the uncertainty surrounding the resource at stake. In the case of water, its supply can
be variable and unpredictable due to changing inter/intra-annual rainfall
patterns (see also Hillbom, 2012; Ostrom, 1990). In order to reduce the uncertainty surrounding the resource and improving its manageability, communities invest labor in building infrastructure, such as canals and intakes, in
order to regulate water flow and distribution (Ostrom, 1990). How labor is
defined and who can do what type of labor, and what type of investments
that are made by local users, are defined by the next two concepts chosen for
the analysis of this thesis.

Local gender contract
Gender division of labor can be a useful concept to define who has the upper
hand in the local society and particularly in the common property regime.
This concept in fact discloses ties of dominance and powerlessness and attempts to overturn them (Jackson, 1989). However, the concept of gender
division of labor tends to depict a quite static extemporal situation giving
most often an unchanging rendering of women´s and men´s tasks in society.
Generally speaking it can be stated that men since the beginning of time took
care of herds, hunting and working outside the house, and hence became
exposed to the public sphere, which they started governing, leaving the private sphere to women. Due to their mother role women remained confined to
house work, creating the division between productive and reproductive work
(Jackson, 1989; Rosaldo et al., 1974).
Because of its rigidity, I did not deem this concept as sufficient to investigate the question of how existing gender norms have influenced and shaped
women´s and men´s productive and reproductive tasks and how they are
manifested in the agricultural landscape (article II and III). Instead, I needed
a concept that better accounted for change over time that could facilitate a
place specific analysis and that focused on the underlying causes – i.e. societal norms – that bring about a certain gender division of labor. The importance of highlighting how gender relations are shifting and changing in
time and space made me exclude concepts such as “gender regime”, “gender
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structure” and “doing gender” which tend to give a static picture of gender
relations (Risman, 2004).
Hence, I employed the concept local gender contract, which I found particularly suitable for my analysis. Gender contract is defined as a process of
informal negotiation and reciprocal influence. This is “a pattern of implicit
rules on mutual roles and responsibilities, on rights and obligations, and it
defines how the social relations between women and men, between the genders and generations, and also between the social production and reproduction are organized in our societies” (Rantalaiho and Heiskanen, 1997, p.
47). These societal power structures, most often unequal, are not static, but
rather negotiated according to changes occurring within communities
(Rantalaiho and Heiskanen, 1997; Hirdman et al., 1994).
Gender contracts are part of these labor regimes, which through daily
practices change the landscape. This concept links organically with
landesque capital because it has the potential of showing how societal organizational changes are continuous and they are invisibly manifested in the
dynamic constant process of landscape formation (Mitchell, 2008).
Moreover, instead of focusing on the different strata of control that concede for women´s subordination, as gender division of labor, gender contract
is concerned with illustrating the role of cultural norms in shaping and controlling gender structures at different levels. Additionally, this concept takes
into account the small changes that over time lead to the re-negotiation of a
gender contract to another one (Hirdman, 1990; see also article II).
In geography this concept was introduced by Forsberg (1998) and was defined as local gender contract. Daily practices of production and reproduction are in fact place bound because they depend on the locally distinctive
material conditions of the community studied (Forsberg, 2010). Local gender
contract is a concept developed in Scandinavia and has only twice been applied in studies outside the Global North (Lindeborg, 2012; Kalabamu,
2005). I chose this concept because through its three layers – cultural overlay
(societal norms), social integration (gender division of labor), and socialization (gender division of labor at household level) – I could analyze at which
level changes in gender structures were being negotiated and how they influenced the behavior of individuals within their family or gender identities at
the societal level. While it is relatively easy to see how the state from the end
of the cultural overlay through policy can force partners to renegotiate their
roles within the family (e.g. paternal leave in Sweden), it is much more challenging to operationalize the local gender contract negotiation departing
from the level of socialization within the household. In practice it would
mean to be present when discussions among partners take place in their
homes and even then negotiation as such would be hard to prove. Hence, the
existence of such negotiation is to be inferred from general community
trends or new working arrangements in some families.
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Landesque capital
Gender is the determinant for the local division of labor, which is reflected
in the landscape (McDowell and Massey, 1984; Cockburn, 1988). Labor is
expressed in the landscape as built morphology where its different functions
can be recognized (Widgren, 2004b) as a cultural landscape through the evidence of human modification. A landscape is indeed changing as a manifestation of the evolution of social organization (Mitchell, 2008).
In order to analyze the features of an agricultural landscape I employed
the concept of landesque capital which refers to “any investment in land
with an anticipated life well beyond that of the present crop, or crop cycle”
(Blaikie and Brookfield, 1987, p. 9; see also Håkansson and Widgren, 2014).
Examples of landesque capital are ditches, irrigation canals and terraces
because they change the physical landscape to ease and intensify agricultural
production for several seasons to come. This conceptualization has been
mostly applied to non-mechanized systems of agricultural production (e.g.
Widgren, 2004b; Håkansson and Widgren, 2007; Börjeson, 2004; Blaikie
and Brookfield, 1987) because it is “by definition labor-intensive” (Widgren,
2007, p. 68). Investments in land productivity can be systematic and involve
coordinated efforts by a group of people, or they can also be the result on an
incremental type of labor process, as “cultivation and construction are inextricably mixed activities” (Doolittle, 1984, p.135). Landesque capital has
been mostly referred to and used in relation to physical systemic investments
as irrigation systems or field boundaries (Widgren, 2004b), to its outcomes
in terms of soil fertility (i.e. Brookfield, 2001) and to the role played by social organizations (Håkansson and Widgren, 2014; Bayliss-Smith, 2009;
Börjeson, 2004; Östberg, 2004; Watson et al., 1998) and kinship (Håkansson
and Widgren, 2007) in its formation. It has been less taken into account in
terms of incremental and less visible types of investments that result in long
term improvement, as is the case of soil fertility (Börjeson, 2014). Even less
has the gender dimension been considered (Östberg, 2014; Bayliss-Smith,
2009; Watson et al., 1998).

Canals, furrows, or channels
There has been a recent discussion on how the gravitational irrigation systems of the two study sites should be described (Davies et al., 2014;
Widgren, 2014). The literature on Sibou, Kenya has consistently described it
as a “furrow hill system” (i.e. Davies et al., 2014; Adams et al., 1997). Sutton (2000), on the other hand, describes the waterways of Engaruka as canals, while furrows are the trenches dug into the soil to lead the water from
the main canal to the field. Moreover, a furrow does not necessarily have to
carry water; it can just be a trench dug with a plow (Widgren, 2014).
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In my dissertational work I decided to use the word canal for two main reasons. First, it is the most commonly used and straightforward engineering
term, which makes the topic comprehensible to a bigger audience. Secondly,
while the word mfereji is used in Swahili, its origin and etymology are unclear. On the other hand, the term canal is also used to describe irrigation
systems in the Americas (Doolittle, 2001), Europe and Asia (Tang, 1992), so
why not in East Africa? Maybe a leftover from the colonial times, not giving
the same credit to work of agriculture in Africa as elsewhere? Moreover
while the term channel denotes a natural feature, canals are built by people
(for further discussion see Widgren, 2014). Davies et al. (2014) use the term
channels and also maintain the terminology of furrows because they find that
the concept of furrows is helpful in describing the shifting nature of water
management and the domestic use of the waterways. I disagree, first, because why should not canals shift and, secondly I could not trace any literature claiming that canals cannot be used for domestic purposes.
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Methodology

This section presents the epistemological choices, the case study design and
selection, and the challenges I faced during the research process. These considerations are followed by a detailed description of all methods used during
in this study. A discussion of data analysis, triangulation and reporting of
results concludes this section.

Feminist epistemology
Feminist epistemology is at the foundations of this thesis. This methodological choice has been based on the fact that there is still a long way to go to do
justice to the role of women in producing and reproducing the world. Space,
and in the case of this thesis, landscape, are a fundamental component of the
world that women are barred from shaping. According to McDowell (1999)
feminist geographies are concerned with disclosing the existing connections
between gender and space divisions. However, it is fundamental to bear in
mind that using the backdrop of feminist geography does not mean solely to
investigate the situation of women (Hall, 2002).
This thesis presents the relational and structural dynamics of how men
and women share spaces and labor practices, while possibly bringing in
more of the voices of women, it is based on the analysis of the conditions of
both genders. Nevertheless, while the aim is not solely to highlight the position of women, their circumstances undeniably emerge to be characterized
by oppression, lack of power and unequal access to resources; thus, the relevance of grounding this study on a feminist epistemology. From a theoretical
point of view, this thesis has the potential to scrutinize yet another unjust
landscape, including the relations and struggles that created it and the possible changes in these social relations (Mitchell, 2003, 2012). This thesis
moreover represents an attempt to overcome the “male gaze” that still defines theorizations of gender and landscape (Rose, 1993).
Feminist epistemology also aims at overcoming hierarchical exploitative
relationships between researcher and researched (Maynard and Purvis,
1994). While feminist epistemology highlights that power is in the hands of
the researcher during the research process, in this thesis I argue that it does
not necessarily always needs to be the case. Assistants and translators have
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in fact a crucial role in deciding the turn and twists that research can take
(see article V). Moreover, I came to realize that participants are endowed
with the fundamental power to negotiate the character of their involvement
and to withhold information. Interviewees might prefer not to disclose certain events to convey an idealized and positive picture of the local conditions
to the researcher and they might also decide not to share their knowledge on
agricultural practice because they fear being copied by their neighbors who
are present during the interviews, as a man once asserted at the end of the
interview where a neighbor had been present.

Case study design
In this thesis I aimed to study a contemporary phenomenon in a real life context over which I had no control. I had to discern between the context and
the phenomenon itself, which were not evident at first (see Yin, 2009). I
hence decided to design my research as a case study because it gave me the
opportunity to investigate irrigation management and gender relations directly where it was happening using an ethnographic approach, while combining
multiple sources of evidence.
Before understanding the phenomenon – irrigation management – I had to
understand the distinctive context of smallholder irrigation farming in East
Africa, such as existing patriarchal norms for example.
I chose a single case study design with two embedded units of analysis. In
this way I could carry out ethnographic fieldwork in two distinctive, yet
complementary and representative locations. This provided me with more
data, adding insights and complexity to my research questions while allowing me to aim at analytical generalization given the similarities and the representativeness of the two study sites. Thanks to the case study design I
could expand and further develop the theoretical concepts I had chosen to
interpret the data. After the very first exploratory fieldwork I made some
theoretical propositions which I verified and/or altered during the following
fieldwork sessions.
Moreover, the case study design was functional in combining different
qualitative methods. Especially multiple repeated focus groups and in-depth
interviews gave me the type of data I was looking for to answer the “how”
research questions I had in mind (see Yin, 2009). Accordingly, during the
course of my research I strived to build personal and trustworthy relationships with informants and participants by going back to Kenya and Tanzania
several times, spending a total of seven months in the field. Returning to the
field did not only give my assistants, participants and myself something to
look forward to, it allowed me to see the changes that had taken place while
I was gone and it appeared to reinforce participants´ conviction of my commitment to research.
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Case selection
This research was carried out in two small villages: Sibou, Kenya, and Engaruka, Tanzania. The choice of these sites was first guided by the existing
contacts with academic and research institutions: Dr. Matthew Davies (British Institute in Eastern Africa and University of Cambridge) for Sibou and
Dr. Lars-Ove Westerberg (Department of Physical Geography, Stockholm
University) for Engaruka.
Secondly, both locations are considered to be among a number of places
in Eastern Africa with well-functioning indigenous irrigation systems (see
Tagseth, 2008). Water availability in this dryland environment made intensive agriculture possible; hence, their definition as “islands of intensive agriculture” (Widgren and Sutton, 2004). Therefore Sibou and Engaruka were
representative of a phenomenon that is spread over East Africa, while at the
same time they presented differences in terms of environmental (e.g. soils –
see Caretta et al., 2014), and national (e.g. economic and political) conditions.
Thirdly, studying two locations gave the possibility of examining issues
from a wider regional perspective. Logistically it was demanding and complex to carry out research in two countries contemporarily. However, I have
been motivated to do so by the fact that while other researchers were also
investigating aspects of irrigation in Sibou, in Engaruka, where working
conditions were more challenging, I was the only one doing nonarcheological research. It was an opportunity to build on previous works
done in Sibou and to get novel insights in Engaruka.
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Figure 1. Smallholder irrigation farming in Eastern Africa (Tagseth, 2008,
p. 62)
Lastly, both irrigation systems have a long history, being dated between the
15th and the 19th century, and have been subject to several archeological
studies over the years (e.g. Sutton, 2000; Davies et al., 2014), but their current circumstances have not been investigated in the case of Engaruka and
only recently in the case of Sibou (Davies et al., 2014; Adams et al., 1997).
Given the uniqueness of the landscape investments visible in these large
scale historical systems and their resilience over time, it is relevant to understand how they have adapted to recent changes: i.e. climate variations, population pressure, new market links and introduction of new crops.
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Sibou, Kenya
The first location of my study is the village of Sibou, located 35°65' 81″ E,
1°.20' 44″ N in the Tot location of Marakwet District. The village extends
for 20.6 km2 (KNBS, 2009) on the slope of the Keryo Valley escarpment, on
an altitude between 1000 and 1600 m.a.s.l. The settlement is located on a
bowl shaped hill and one of its natural borders on the northern side is the
river Embobut. Nowadays the location is more commonly referred to as Tot,
which is the settlement along the road on the plain right below the escarpment (Moore, 1986).

Figure 2. The study area around Tot Centre and the different ecological
zones. (Caretta et al., 2014, p. 8).
Tot was founded in 1949 by the colonial authority as a tax collection point,
after the road to get there was built thanks to forced labor between 1913 and
1936. From the 1950s on the settlement acquired a school, a police station
and a health center (Moore, 1986). At the end of the 1970s Critchley (1979,
p. 6) reported: “There cannot be few places in Kenya as populous as the
Kerio Valley with such poor shops”. Nowadays Tot Centre sees the presence
of a few shops, an extension service office, the Keryo Valley Development
Agency office and the Anglican Church which is in charge of the former
World Vision Center, an American non-governmental organization which
run campaign against female genital mutilation in the 1980s and early 1990s.
During the course of the research in 2012 Tot Centre was connected to the
national electricity grid, but no cables provide electricity to the surrounding
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villages. A matatu (collective transport carrying about a dozen people)
leaves Tot at 5 a.m. to climb the escarpment via Chesoi to reach Kapsowar
in the highlands at 10 a.m. From there frequent matatus reach Eldoret town.
There is also a daily matatu heading through the valley to Piretwo from
where matatus for Kabarnet in the Baringo District are available. There are
furthermore now numerous motorcycles ferrying persons between the different centers. However, the road remains a problem, needing constant maintenance, especially during the rain period. Politicians have during election
campaigns promised that the roads will be tarmacked, but this is yet to happen.
Virtually all adults in Tot have a cell phone, often connected to the money
transfer system M-pesa. M-pesa has been revolutionary for shopkeepers in
Tot: they can order products from Eldoret and have them shipped on the
same day through the matatu service. M-pesa has also enabled farmers to be
paid directly on delivery.
The last census counted 2,453 people living in 660 households (KNBS,
2009), more than twice the number of households that lived here in the
1980s (Moore, 1986). The inhabitants of Sibou are Marakwet, a Kalenjin
speaking people. Villages, like most other Marakwet villages, are made up
of several patrilineal clan groups, each consisting of one or several lineages
(Östberg, 2004). There are four patrilineal clan groups in Sibou: Kaapisyooy,
Syapan, Kaapsireen, Kaachēēpsoom (listed in accordance to their respective
sizes). Each of these clans has their own canal taking off from Embobut River. Every clan´s canal is managed by a clan water users group that meets to
build, repair canals and to decide on water turns and rights. This group, with
solely male members, is headed by a chairman in charge of summoning
meetings and distributing water rights (Östberg, 2004).
The villages have no formal leaders or governing committees. Instead decision making is vested with local meetings, kok, summoned as a specific
issue needs to be solved, and where all initiated men can participate on equal
terms. Women can attend, and will do so if they consider an issue to be discussed is of direct concern to them. They are, however, given a subordinate
role at the meetings. Water distribution is organised at special meetings for
those who control a particular canal, the pik ab per (people of water)
(Östberg, 2004). Age sets form another organising principle in Marakwet.
Both men and women belong to an age set, depending on when their circumcision ceremony took place. These groups are eight and rotate. Currently
elder men belong to the Kaberur age set, with a few surviving men of the
Korongoro generation, and when these all have passed away it is time for the
young men to become initiated as Korongoro. The Kaberur are in their late
60s to 70s while the Kaplelach, in their 50s, are a politically influential
group gradually being replaced in this position by the following age-set, the
Kimnyigei. The initiation into age sets is tied to circumcision. Campaigns
have been waged against female genital mutilation, and modernized alterna32

tive rites of passage promoted most actively by people associated with the
African Inland Church (Moore, 2011, p. 43).
Farming in the dry Kerio Valley depends on an extensive system of irrigation canals leading water down the steep escarpment to the cultivated
fields on the valley floor. Along a stretch of about 40 kilometers of the escarpment, there are some 90 canals with a total length of about 350 kilometers (Davies et al., 2014). The latest account by Davies et al. (2014) reports
that in Tot there are eight canals adding up to a total of 43.8 km. Several
accounts describing various aspects of this spectacular pre-colonial system
are available (e.g. Adams et al., 1997; Watson et al., 1998; Adams and Watson, 2003; Östberg, 2004, 2014). The irrigation systems are also referred to
in other studies of the Marakwet (e.g., Moore, 1986; Critchley, 1983). This
body of research has treated the system’s physical layout, history, labor organization, water distribution, gender issues, rules, and practices. Several
studies have been carried out on the origins of this system, and the latest
dating by Davies et al. (2014) indicates that the system is between 200 and
300 years old. The first written account by Thomson in 1885 (1887, p. 310)
confirms that the irrigation system was in operation already by the end of
19th century.
Sibou, as other villages in Marakwet, have three distinct land use areas,
with different topographic and environmental characteristics. The valley
floor and the Kerio River, in the east, is termed keu. Here land is communally held and farming collectively organized to manage the major work to lead
irrigation water to the land. Farms are cleared and fenced by a community
cultivating a particular land, while the cultivated plots inside this area are
managed by individual households. Livestock graze in keu. On the slopes of
the escarpment towards the west is the residential area, lagam, with home
gardens and where also the sites for ceremonies are located. Further up the
escarpment, in masop, agriculture is rainfed with maize and beans as the
most common crops. Here also good grazing areas are found and timber and
firewood are collected in the forests.
Living in the lagam was particularly justified from the 1990s to the early
2000s when the Marakwet people were involved in a conflict with the
neighboring ethic group, the Pokot. This made people abandon the fields in
the keu and retreat up to the masop. This conflict, which lasted more than a
decade with a low but steady intensity, was triggered by Pokot cattle raiding,
and caused counter raiding from the Marakwet side (Bolling and Österle,
2007). However, in the late 1990s it escalated with acts of ethnic cleansing,
among which the killing of 15 people at the Tot health center in 2000, in
response to the killings of some Pokot women on their way to the market,
and the final attack of 2001 to a school in Marakwet leaving 50 pupils dead
(Widgren, 2003). The conflict was then settled in 2002 thanks to the negotiation of the central Kenyan authority and then President Moi. Marakwet people could then come back to inhabit the lagam and cultivate the keu (HRW,
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2002). Nowadays people are moving down to reside in the keu where land is
plentiful and the soil is believed to be more fertile (see Östberg and Caretta,
forthcoming).

Engaruka, Tanzania
The second location of my study is Engaruka located 35° 57' 45″ E, 2° 59'
20″ S on the foothill of the Rift Valley escarpment. Administratively Engaruka ward is within the Monduli district which is part of Arusha region.

Figure 3. Relative location of Engaruka. (Caretta, 2015a, p. 320)
Between 1972 and 1982 during the Ujamaa – or compulsory resettlement –
the current villages of Engaruka Juu and Chini, the latter being circa 2,5 km
downstream Engaruka River, were created (Sutton, 2004). Here houses are
within compounds consisting normally of: 1) a rectangular house made by a
wooden structure and with a tin roof where the household members sleep; 2)
a smaller round thatched house which serves as a kitchen and 3) an enclosure
for goats. Few houses are made of bricks and have a latrine (cf. Coast,
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2002). There are several small settlements in the surrounding of Engaruka
Juu and Chini – the biggest being Olemelepo to the south and Neng´alah to
the south east – comprising one or several bomas. These enclosures fenced
with thorns include several manyattas, i.e. round houses made of sticks, cow
dung and mud with a thatched roof.
The inhabitants of Engaruka are a mix of Kisongo and Arusha (Sutton,
1986). While the Kisongo is a core pastoralist section of the Maasai, the
Arusha are a small agricultural community of the Maasai who originated
from Mount Meru and Pangani River valley. Exchange between these two
sections has been intense and fruitful historically, intermarriage was common and the dialects spoken by the two groups were the most similar among
all the Maa dialects. The two groups have been complementing each other
socially and economically at least since the end of the 1800s (see McCabe et
al., 2010; McCabe, 2003; Spear, 1993).
The total population of Engaruka ward in 2012 was 11,121 individuals
living in 2,171 households (NBS, 2012). Census data (NBS, 2002) shows
that the population had increased during the previous 10 year period by
3,825 units as it accounted for 7,985 individuals in 2002. Polygamy is not
unusual among Maasai living in Engaruka and households with five or more
children are not infrequent (see also Winterbottom et al., 2009). Personal
observations confirm a priority for boy’s schooling and the practice of early
marriage for daughters (see also Archambault, 2011; Bonini, 2006). Female
genital mutilation is prohibited by law in Tanzania yet, interviewees report
that girls are circumcised singularly in hideouts or the practice is performed
to them when they are babies (see also Winterbottom et al., 2009).
The local society is patriarchal. Interviewees tend to give a picture of the
Maasai society as having a clear-cut gender division of labor where men are
herders while women work in the gardens. Reality is somehow different with
children engaged in herding and men also doing a share of agricultural work,
while women attend to their productive role in a less visible way (see also
Wangui, 2014; McCabe et al., 2010).
The life of Maasai men is characterized by four age grades: warriors, junior elders, senior elders, elderly. These are successive life stages that men go
through during their life. The initiation through circumcision is the first and
most important step to entering the Maasai age set. Women do not have age
set, but they become automatically members of their husbands’ age set (Bonini, 2006; Spencer, 1993).
Both Engaruka Juu and Chini have a madukani – market. The market in
Chini is on Thursday afternoon and is divided in two sectors: one for cattle,
managed by men, and one for beads, vegetables, clothing, firewood, sugar,
tobacco and general petty trading, run prevalently by women. Wholesalers
come from the neighboring towns of Babati and Karatu to buy black beans.
The market in Engaruka Chini is a busy weekly gathering for farmers and
pastoralists living in the surrounding villages and bomas. The market in
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Engaruka Juu takes place Tuesday and Saturday morning and consists mostly of women who sell small amounts of vegetables from their gardens. Even
though Engaruka Chini is on a rather busy route, there are just a couple of
kiosks and a mill at its entrance. Most shops are located in Engaruka Juu,
which is a relatively older settlement. In the madukani of Juu, school, kitchen (e.g. thermos, cooking fat, sugar) and agricultural supplies (e.g. pesticides, seeds) can be bought. A kiosk and a mill are also found here.
Engaruka Chini lies on the road from Mto wa Mbu towards lake Natron
and the Kenyan border. Tourists travelling to Lake Natron use this gravel
road and sometimes buses coming from Kenya go through this route, along
which there are no border controls. It is also the shortest way from Kenya to
Mto wa Mbu. The Engaruka Express leaves Engaruka Chini at dawn and
returns from Mto wa Mbu at dusk. This bus is the only daily guaranteed
communication from and to Engaruka. Stopping in Selela, the bus reaches
Mto wa Mbu after roughly four hours. From there, several buses can be
caught to Arusha and Dar es Salaam to the east and Karatu to the west.
While cellphone networks reach almost everywhere in East Africa, Engaruka ward remains one of the few sites where there is no phone network.
This situation negatively affects locals who, for instance cannot market their
produce or ask for help in case of a medical emergency.

Abandoned Engaruka
Engaruka has long been at the center of archeological interest in Eastern
Africa. While the first record goes back to the German explorer G.A. Fischer
in 1883 (in Sassoon, 1967), excavations began with German archeologists
Reck in 1913, followed by L.B.S. Leakey in 1935. A fundamental contribution was made between 1964 and 1966 by Sasoon, who carried out the first
radiocarbon tests and could estimate Engaruka´s origins during the first millennium AD. Archeologists’ interest increased and excavations became more
frequent and across vaster areas, notably by Robertshaw in 1982 and by Sutton in 1978, 1984 and 2004. Most recent work was carried out in 2003 by
Laulumaa (2006) and Stump (2006) who demonstrated that what had been
previously identified by Sutton (1998) as seven different villages, was in
reality one continuous village surrounded by an area of 2000 ha were irrigated agriculture was carried out (Laulumaa, 2006).
The complex irrigation system attracted the attention of archeologists who
aimed at disclosing the features of this highly specialized agricultural landscape which is considered the most extensive archeological site of this type
in Eastern Africa (Stump, 2006). The abandoned system is conventionally
divided in the so-called northern, central and southern fields. While the
northern fields are the earliest and the most extended, they share with the
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southern field a pattern of single lines of stones dividing the plots and a network of canals (Sutton, 2004). On the other hand, the central fields are characterized by a grid of fairly small agricultural plots that together with stone
cairns seem to indicate that plots division lines came as a result of stone
clearance. Other signs of clearance appear to be the stone circles which, it
has been suggested, acted as livestock enclosures. Moreover, as no canals
have emerged through excavations in the central fields, it is assumed that
irrigation was probably taking place by removing stones from the plot
boundaries and let the water spread (Stump, 2006).
The irrigation systems and the field systems remains have been the object
of numerous studies attempting to trace the origins, the development and the
reasons of the abandonment of Engaruka (Westerberg et al., 2010; Stump,
2006; Sutton, 1984). The remains have been dated from 15th to 16th century
(Sutton, 1986; Stump, 2006) and, it is estimated that the system was in operation between the 15th and the 19th century (Westerberg et al., 2010).

Methods
Methods are presented according to the chronological order in which they
were carried out all along the study, but also in each fieldwork session.

Focus groups
This method was chosen in line with feminist epistemology as “the focus
group is a collectivistic rather than an individualistic research method that
focuses on the multivocality of participants’ attitudes, experiences, and beliefs” (Madriz, 2000, p. 836) and it can reduce the risk of a hierarchical relation between the researcher and the researched most common in an interview. Thanks to the minimal engagement of the researcher, this method allows for the natural social interactions of already existing groups to surface
with their internal hierarchy and cultural codes. Moreover, focus groups
facilitate the “horizontal interview among participants” (Madriz, 2000, p.
840) who through discussion and internal agreement validate their common
experience.
In total 11 focus groups were carried out during six weeks of fieldwork in
January and February 2012. These groups were gender and age specific and
were made up of between 6 and 8 people, in order to give everyone a chance
to speak up (Morgan, 1997). The table below (Table 1) shows the characteristics of every single group interviewed.
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Location
Sibou

Engaruka

Name of the group (if given otherwise age set)
Saving group Sibou
Sagat traditional dancing
group
Water management group
Nyongi – young generation
Nyongi – young generation
Cesawach traditional dancing group
Kaberur – elders

Gender Age
F
F
M
M
F
F
M

Water management group F
Kamati ya maji
Wakinamama
F
Ol Donyo Nnado – Isiangi- F
kin
Olemelepo – Korianga
M

35–45
40–
60+
35–50
20– 35
20– 35
35–50

Number of
participants
7
6
8
7
8
9

40–
60+
35–
60+
35–
60+
20–30

8

20–30

7

8
8
8

Table 1. Summary of focus groups
Participants in the focus groups were selected by the research assistants according to age, gender and occupation criteria. Since the questions of the
focus groups revolved around agricultural practices, crops and weather, all
had to be active farmers. As both communities are quite small, and in the
case of Engaruka groups were formed on the basis on of location, all participants knew each other beforehand.
The four groups interviewed in Sibou are formal groups: the water management committee, two women´s traditional group and the women´s merry
go round (saving group). They were deemed relevant for the study not only
because their internal dynamics would be smoother and everyone would feel
freer to talk, as compared to groups made up on the spot.
Focus groups in Sibou took place in the house where I was staying where
participants could take tea and biscuits during the average two hours long
discussion. In Engaruka they were carried out under a tree around the houses
where people lived and I would take along biscuits or bread for everyone.
After the focus groups, participants were given 200 Ksh (20 SEK) or 500
Tsh (5 SEK), corresponding roughly to the price of a soda or work in the
fields for half a day. This sum had been discussed and agreed upon with
research assistants who had suggested this amount as fair for participating to
a discussion for a couple of hours. It was planned that people should not be
informed prior to partaking that they would be rewarded with money, but the
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research assistants reported that they had to mention it in order to encourage,
especially men, to participate. As underscored by Krueger and Casey (2009)
and confirmed by research assistants recruiting male participants, a monetary
reward had the function to stimulate men´s participation so that they knew
they could come away with something from this activity. I had long discussions with my research assistants on why money had to be mentioned to
men, while women would never ask. This issue became particularly interesting when a couple of groups of men complained that the amount given was
too small, while three groups of women decided to keep the money in their
common fund. I tend to think that because I knew most of the women personally before carrying out the focus groups, and they were well aware of
what my study was about, they were less reluctant to participate. It is true
that I knew men less before focus groups, but yet during another discussion
on whether to pay cash participants or to just serve tea, sodas and biscuits,
which would have cost me more than paying everyone 200 Ksh, my male
research assistants motivated men´s behavior by claiming that: “Men don´t
care about tea and biscuits, they want to have the money, even if it is worth
less, because it is a symbol that they have gained something material”. This
statement is dense with meaning. Men´s wish to receive a monetary compensation, rather than food, could be part of that cultural overlay of symbols that
indicate men´s control over material resources. Such behavior could be connected to the same reason why women in Sibou cannot irrigate autonomously. Control over water might just be another “material symbol” of men´s
homosociality and patriarchal societal power.
Focus groups literature (e.g. Krueger and Casey, 2009; Morgan, 1997)
recommends carrying out focus groups in the mother tongue of participants
to minimize the risk of error, misunderstandings and also to be more time
effective. Thus, research assistants were trained on how to carry out activities autonomously for a couple of afternoons before starting. While they
were already conversant in the topic of my study and during interviews
could fill in my questions whenever I was stuck or feeling unwell, conducting a focus group autonomously was perceived by them as a challenge. After
rehearsing all the tasks with the four of them in Sibou and with the two of
them in Engaruka, they discussed among themselves and addressed questions or doubts the following day. Assistants were also in charge of sketching and setting up prior to the activities the poster used for the focus group.
In Sibou assistants carried out the focus groups in couples of two men or two
women, while in Engaruka all focus groups were carried out by my female
research assistant, as the male counterpart´s level of English was not sufficiently high for me to fully rely on him.
During focus groups I would always sit in the back so that I would not be
a distraction for participants, but I could nod to the assistants if they had any
doubt on the order of activities or remind them of some details. Eye contact
and understanding each other´s look was crucial during this exercise (see
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also Leeuw de et al., 2012). I think we managed it quite well probably because our relationship was closer to a friendship rather than a professional
one. Most of the times I did not even intervene once during the focus group
and I had the perception that participants had fully forgotten my presence as
they were quite taken by the questions they had to reflect and agree upon.
Moreover, since participants were aware that I could not understand a single
word of Kimaasai or Marakwet, the risk of biased answers was minimized
(cf. Jakobsen, 2012).
The focus groups activities were mainly four:
1. Participants had to list the crops that they cultivate with the timing
of planting, weeding, irrigating and harvesting. Crops were not listed
in order of importance, but the analysis showed that participants had
actually done so, as the crops that were the most important for them,
be woman or man, were the ones they knew best.
2. Participants were asked to describe the crop cycle also for the previous two years: 2010 and 2009. Secondly they had to rank the last
three years according to crop performance. They were given 20 bottle tops or beans that they had to divide and allocate to the three
years. This was certainly the most interactions dense and tense moment of all the focus groups. People would raise their voice and even
stand up pointing at the poster. As I couldn’t understand the language, a couple of times I worried people were having an argument,
but I was reassured by my assistants that it was not the case.
3. Participants had to go through their memories of the weather of the
last 30 years and mention the years that were absolutely positive and
negative in terms of crops yields. Finally, people were also asked to
rank the last 3 decades. Since it is understandably hard to remember
weather in the 1980s or in the 1990s, assistants had thought through
the important community events of the last three decades and would
mention them to participants whether people were unsure. These
events included circumcisions’ ceremonies in Sibou, as these happen
roughly every 6–8 years when there is a good harvest and in these
occasions a new age group is named. In Engaruka the most recent
volcanic eruptions of Ol Donyo Lengai were used as a time reference.
4. Lastly, participants had to go through the events that take place on a
yearly base in their community. This exercise could be conducted
only in Sibou because there is a specific timing every year for different types of traditional ceremonies and elders meet every year in
February to decide the timing of cultivation or the clearing of new
plots. In Engaruka time is not paced by traditional celebrations as in
Sibou: they can happen anytime a family has the means to celebrate
a marriage or a circumcision. Asking this question was relevant not
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only to understand more of the local rituals and culture, but especially to understand if there is a frequency to the agricultural practices.
Before starting the discussion participants were asked if everything could be
recorded. Usually the focus group would take place in the morning. Since
the crop calendars and the results of the rankings were easy to grasp on the
spot, at the end of the discussion I would address some extra questions to
participants in relation to labor dynamics during cultivation or the crops that
they knew most of. At the very end, I would open up for questions about
myself or the study and stress that anytime they would remember something
more about the topic of the focus group they could contact my assistants and
tell them what they came up with. Days later, when I interviewed some of
the participants, several times they told me that they had thought through
things and they had some details to add. In the afternoon, one assistant
would translate the tape for me and I would take notes of the details I had
missed from the representation in the charts. Moreover, a couple of times
during lunch at Tot Centre men and women started questioning each other
on why they gave different answers to the rankings and had an animated
discussion on what was right and wrong. These incidents were crucial to
improve my understanding of the gendered discourse and perceptions around
crops and agricultural practices.
Retrospectively, I argue that the specific activities and settings used for
group interviews borrowed some elements from the workshop (see Caretta &
Vacchelli, in press). A workshop is defined as a group activity where participants learn something and is mostly employed in participatory action research (PAR) (Moschitz and Home, 2014; Reid and Frisby, 2008; Chambers,
2002). In PAR workshops are used to engage participants in determining the
research aim and in taking stock of results to improve local conditions (Reid
and Frisby, 2008). Brainstorming, role playing, collage, sorting of pictures,
ranking (usually with the help of stimulus material as pictures), flipcharts,
posters, project plans, etc. are common activities in workshops (Chambers,
2002). These tasks partially correspond to the methods I employed in my
research. While they were not necessarily meant to trigger a learning process
aimed at the participants, they stimulated the production of situated and contextual knowledge (see Caretta & Vacchelli, in press).

Interviews
Semi structured interviews were carried out with 39 women and 19 men in
Sibou and 13 women and 12 men in Engaruka. Most interviewees were
picked from focus groups to deepen understanding in relation to agricultural
practices and the local gender contract. As for focus groups and as recommended by Williamson et al. (2011), I instructed field assistants that I did
not want them to soften or sanitize answers and we went through the inter41

view guide together. Research assistants would arrange autonomously interviews and suggested new interviewees who they deemed to be a reliable
source of information. Such convenience and snowball sampling were usually employed when elders or local authorities had to be interviewed, as it was
easier to interview someone with whom the assistant had already a direct
contact.
At the beginning of each interview, which were carried out in people´s
home or field, I would greet people in Swahili or introduce myself and the
study I was carrying out, depending on whether we had met before. Even
though people did not fully understand Swahili, which sometimes was the
case in Sibou, I still chose to say a few sentences for them to realize that I
was making an effort to facilitate our interaction, instead of requiring the
mediation of a translator all the time.
Prior to beginning, all interviewees were asked for their consent to record
the interview and were reassured that they would remain anonymous. No
one ever objected to being recorded. People were not required to sign a form
to give their consent as this would have required extra explanation and probably would have made them suspicious and skeptical about participating in
the study as the majority of them could not understand written English.
Moreover, people in these remote communities are rarely asked to sign anything and no one has a written proof of the ownership of their land, thus
some can be afraid that signing an official document may entail giving away
their land.
The irrigated landscape, or waterscape, was a crucial component of my
research, not only because the study of its changes is at the core of my investigation, but also because it is a component of all the methods I employ. In
fact, observation, in depth and open ended interviews and participatory mapping were all taking place in the waterscape or while walking through it.
Carrying out fieldwork in a landscape is not just observing or walking or
interviewing or taking pictures: it is all of them together. This is a performance because body, subjectivity and mobility shape the research we conduct (Setten, 2013). In fact, walking in the landscape is a strategy to get acquainted with the surroundings, meet people and be seen (Årlin et al., in
press; Börjeson, 2004; Widgren, 2004a). So called “walk along interviews”
(Carpiano, 2009) are functional to witness events and have accidental conversations with people about events that they consider important. In this case
the interviewer follows the interviewee in the places of his/her daily life like
his/her plot or his/her neighborhood. Interviews were conducted according to
several themes (i.e. agricultural practices, gender division of labor, crop
types, weather predictions and perception), rather than precise questions,
which I had sketched in my notebook. This was the preferred method because it avoided truncating the conversation in order to follow a precise interview guide (Falconer and Kawabata, 2002). In fact, following the answers
the interview would take different turns, while still trying not to lose com42

pletely the focus and return to the main themes. Because of the unstructured
nature of the interviews, their up to two hours length and the diversity and
richness of responses, I could only pen down in my notebook few keywords
while on the spot. In the afternoons, when the temperature was too hot to
walk around and keep on interviewing, I would listen to the tapes again and
make sense of my keywords by noting the precise statements that interviewees had made.
Transcripts, whether the result of listening again to the tape by myself or
the direct translation by an assistant, were analyzed and used according to an
interpretivist approach, which takes into account the context in which interviews were recorded and transcribed. In this way the partiality of transcripts
was acknowledged because they were considered a reconstruction of the
actual interview and not the objective rendering of the discussion that had
taken place (Lapadat, 2000 in Witcher, 2010). In fact, transcripts have their
shortcomings as “nonverbal clues and emotional context of interviews are
difficult to depict” (Witcher, 2010, p.124).

Plot survey
A household survey was designed together with assistants, who conducted it
autonomously every three months between January 2012 and November
2013. Seven farmers were selected in each Sibou and Engaruka, according to
the different characteristics of their plot: crops cultivated, age of plot, location and type of soil. They were informed of the survey and gave their consent for it to be carried out for at least one year. In the end, complete data
from 12 plots was gathered. Soil samples were taken from each plot and
analyzed at Jomo Kenyatta University during January 2012 and February
2013. Water samples were also taken and analyzed in February 2014. This
survey was primarily designed to complement a study of soil formation processes in the two sites, led by Lars-Ove Westerberg, at the Department of
Physical Geography, Stockholm University, that was carried out parallel to
my own work. I have only to a limited extent used data from this survey, e.g.
information on cropping practices and on gender division of labor.

Participatory mapping
Participatory mapping in this study consists of discussing land use changes,
field and community histories together with farmers on the basis of satellite
images and historical aerial photographs (Chilvers, 2009). This method
served the purpose of acquiring data on the irrigation systems expansion and
on the chronology and developments of the surveyed plots.
Together with member checking (see article IV), participatory mapping
was the most engaging method employed. At first, most farmers would get
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confused by the satellite image and have a hard time grasping it. Some of
them even manifested the fear of being somehow spied from the sky, so it
was challenging to explain what a satellite was and that it would only take
images of physical details in the landscape, not of people. When the assistants and I started pointing at details in the images that surrounded the interviewees in that precise moment: an irrigation channel, a fence, a tree, they
would overcome their initial surprise and start reading the images with an
interest. This turned out to be a very successful method because by being in
the fields, asking questions with the support of the satellite image, people
could make reference to features surrounding them and link them to their
memories of the changes that had taken place (see also Årlin et al, in press).
The technique of using a marker to single out plot borders was especially
helpful because it added another level of understanding between the interviewee and me as it showed that we could fully comprehend each other,
even though we would not speak the same language.
During the last fieldwork participatory mapping was carried out with
groups who were selected by the research assistants according to their age
and their occupation: they all had to be active farmers (see Table 2).
Location

Name of the group
and location
Sibou
Women- Cheboryot
Water
management
group- Kapsimotwo
Water
management
group- Arron tree
Nyongi – young generation - Kimaina
Nyongi – young generation – Kapkutung
Kaberur – elders
Engaruka Water
management
group - Kamati ya maji
Ol Donyo Nnado
Ndimi Juu- Neng´alah
Ndimi chini/ Baraka –
Wazee
Arushani

Gender Age
F
M

Number of
participants
9
5

M

35–45
40–
60+
30–50

M/F

25– 40

10

F

20– 45

7

M/F
F

50+
35–
60+
20–40
25 –40
40–
60+
25–35

6
8

M/F
M/F
M
M/F

9

7
8
5
10

Table 2. Summary of participatory mapping groups
Groups were mostly gender mixed. In a couple of instances in Sibou groups
were made up by only women as they were all part of an already existing
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women only saving group in Sibou. In Engaruka, even though women sat in
those groups, they hardly ever spoke of because the local patriarchal gender
structure which endows men with the role of community leaders and speakers on behalf of their wives. When interrogated women would most commonly said they did not know the answer to the question. It was typically
challenging for them to even get to the see the satellite image as men would
literally and physically take control of it. At the same time, it was not feasible to engage women only groups in Engaruka. Women were reluctant to
participate and would claim that their husbands were the ones owning the
land and knowing best.
These mapping exercises took place in different outdoor spots from where
people could recognize landscape feature and be able to locate themselves in
the satellite image. As focus groups, the mapping was carried out autonomously by assistants who had previously been instructed. I would sit in the
back, without interrupting; only taking some pictures at times. After having
explained what the image represented the assistants would proceed to single
out on the image the location where the exercise was taking place and from
there guiding participants to single out their plot and circle it with a colored
marker. Participants were asked to differentiate whether they cultivated that
plot on a continuous base or on a shifting one. Singling out one plot was
often a very complicated task for most participants who would require for
others assistance in finding their plot on the image.
Overall the mapping exercise was time consuming for people who were
compensated with a 50Ksh (4 SEK) in Sibou and a soda in Engaruka, according to assistants’ suggestions. At the end of the exercise participants had
many questions about how the data would be used, whether they could access the picture again and how exactly the image was taken. I would reiterate
that the images would be left to my assistants and that they could be considered some sort of gifts to their communities from Stockholm University.
Walking around Engaruka and Sibou with these big rolls of satellite images called for people´s attention. People would come to me and ask if they
could participate and check the picture and give their input. It was the first
time that this happened during my study: I did not have to look for participants, people were volunteering because everyone was curious to understand
what the image represented and how it was taken.

Limitations
Sibou is probably the ideal place to carry out fieldwork in a remote location.
Even though four hours from the closest tarmac road and five hours away
from the closest hospital in Iten, I could keep communication with my family and work in Sweden. Moreover, I had the luxury of living in a small house
by myself located in a guarded compound with running water and electricity
three hours a day. I also had someone cooking and washing clothes for me
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because, as much as I wished I could cater for myself, I simply had no clue
where to start from. Those simple tasks would have taken so much time off
my research, that I preferred paying some ladies to do it for me, especially
after I had heard they were single mothers with several children who they
could not all send to school. Most importantly in Sibou I could count on the
help and support of four assistants who were available to sort out any problem that would arise. They were very well organized among themselves,
shared tasks and knew everyone in the community, so getting an interview or
visiting someone´s field was just a phone call away.
The situation in Engaruka was practically the opposite. I could only count
on the help of one assistant. Catherine Mollel, who is a single Maasai elementary school teacher in Engaruka Juu, is the only one in the community
that speaks good enough English to be able to carry out interviews and translate. Engaruka ward is distributed on a much bigger area than Sibou and it
was not feasible to walk to all locations, especially given that the temperatures usually are above 35C. Consequently, interviews and focus groups
were usually concentrated in the areas relatively closer to where I was living.
But on Tuesdays we would walk more than one hour under the sun to Engaruka Chini for the market and arrange for other interviews.
Beside Catherine, I could count on a Maasai man, Israel Mollel, who had
previously assisted archeologists and physical geographers from the UK and
Sweden. However, the nature of those studies did not require a proper translator and his English is quite limited. In my first fieldwork we tried to work
together for some interviews, but it soon turned out to be too stressful for
both of us. He had a hard time getting through the questions I wanted to ask
and I could not acquire the details I had planned to. Misunderstandings between us were quite frequent due to the language barrier that his limited
English and my limited Swahili could not overcome. Moreover, his latent
chauvinism did not go well along with my will to be treated as equal and my
continuous questioning and attention to details differed from his interpretations of things and wish for quick answers. I sometimes had to take a quite
strong stand and ask him to let Catherine and I do our work – when she was
present – while he would go off to somewhere else. While we never confronted each other, Catherine had to mediate between us sometimes. It is,
thus, quite evident that my state of mind during fieldwork was not always
characterized by peace and concentration, having to carry out work in a new
context with new people with whom I would not always get along. Nevertheless, his help remained important given the contacts he had in the community
and the motorbike he owned, which was useful in arranging interviews or
taking me and my assistant around to meet respondents.
Having learnt Swahili represented certainly an advantage because I could
communicate directly to people and my thoughts did not need to be mediated
through my assistants. Being able to understand directly what interviewees
would say without the need for translation was certainly a big plus. I under46

stood what was being said and I did not worry or doubt the translation I
would get. Nevertheless, carrying out interviews autonomously or not needing translations of the answers made the interviews faster, which gave me
less time to think about the following questions. To avoid jumping from one
question to the other, I would take some notes here and there and carry out
communicative validation at the end of the interviews, checking also whether I had some more questions that had remained unanswered.
There were challenges in carrying out fieldwork in two different countries: more coordination to arrange the logistics of fieldwork was required,
especially considering that in Engaruka there is no phone network. It was
practically impossible for me to communicate with Catherine when I was in
Sweden and plan for the following fieldwork or even just know how she was
doing or how the weather was in Engaruka. She rarely had time to take the
one and a half hour bus to Mtu wa Mbo, the closest town with functioning
communication networks.
The lack of a communication network, which apparently can only be
reached on top of a tree forty minutes walk away from Engaruka Juu, did
undeniably influenced my fieldwork in Engaruka. Being isolated for weeks
was not of great help for my mood at times, but I managed to channel my
energies and concentration to work as hard as I could in the least amount of
time. In this context, Catherine and I became close friends, not only because
we spent time together all the day, but also because we became eager to understand more and more of each other´s culture, to share our reciprocal histories and frustrations. At the end of my fieldwork sessions, I always felt a
great sense of accomplishment, not only because I thought I would have got
enough good data for my research, but because I had found the inner
strength to carry through in such an opposite, and sometimes adverse, situation as compared to my daily life.

Positionality
Positioning yourself critically and reflexively, explaining your partiality and
providing connections rather than final answers is crucial in an ethnographic
research process, particularly under the lenses of feminist epistemology
(Cook et al., 2005; Rose, 1997; England, 1994).
While in this thesis I want to unveil unjust patriarchal power structures, I
am aware that I am in no better position to understand women in East Africa
than a man, just because I am a woman. I have also tried to be cautious in
not reproducing a vision of women as powerless, subdued, poor and uneducated (Cornwall et al., 2009; Mohanty, 1984). On the other hand, my presence and my being openly “on women´s side”, as one of my assistants put it,
conditioned the research process and its outcomes.
I transgressed local social norms as white, solo, unmarried and childless
woman. As a researcher, I was challenged by locals who manifested their
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expectations for the results that will be produced from the study, particularly
on the aspect of soil fertility. I came to the realization that “ethnography is
both a process and a produce, ethnographers’ lives are embedded within
their field experiences in such a way that all of their interactions involve
moral choices” (Tedlock, 2000, p. 455). I reflected through dilemmas and
difficult circumstances with the method of autoethnography, which combines the research process “graphy” with culture “ethno” and the self “auto”
and is considered a crucial performative and emancipatory exercise within
feminist methodology. This method brings to light the limitations, struggles
and vulnerability of the researcher (Billo and Hiemstra, 2013; Ellis and
Bochner, 2005).
I was aware that being an outsider to a community would require a certain
level of flexibility and that, given the gap between my positionality and the
local culture, I could not perform my research objectively (see also Ramazanoglu and Holland, 2002; Rose, 1997). I faced some situations and saw
some scenes that haunted me and that made me wonder “What should I do?”
while being afraid of doing something because I felt vulnerable in my position as white, western and lone female (see also Kannen, 2013; Acker,
2000).
The dilemmas I faced can be roughly categorized in two categories: violence and money. I witnessed violence against school pupils in numerous
occasions and I was once threatened by a drunkard, who came running after
my assistant and me. As for money, I had rehearsed my answer: “I am a
student and I do not have enough money myself, so it is hard for me to help,
but I am very sorry to hear what you are going through.” As recommended
by Nash (1994), I wanted to both detach myself to make sure people did not
profit from me because they would ask for help also the next time we would
meet or would withdraw their collaboration because I was not assisting
them. However, the frustration grew stronger and stronger repeating this
sentence, especially in some cases which really looked like they could use
some money. During my second fieldwork, I made a donation for a 10 years
old boy to reach the nearest hospital, get an X-ray and then a cast on his arm
which he had broken falling from a papaya tree while attempting to get the
fruit because he was hungry, according to the mother. Following this circumstance, I did not get more requests or critiques from people because,
according to my assistants, they had realized it was an urgent and unique
case that required immediate attention. I never gave money directly to people, but I supported certain institutions in the local communities. During the
first fieldworks project money were used to pay for books for the primary
school in Engaruka and for cement to build a laboratory in the secondary
school in Sibou. I also started a fund raiser among friends and relatives to
pay secondary school to one boy in Engaruka and two girls in Sibou. They
all had promising grades in primary school, but could not continue to secondary school because of lack of funds as they are orphans. Special dona48

tions by friends and relatives went for primary school books in Sibou two
times. Moreover, at the end of every fieldwork I would leave a certain
amount to my assistants to distribute it to those people, especially widows
with several nieces and nephews to take care of, single mothers with small
children or women groups who wanted to rent a plot, whose situation had
moved me. I am not going to pretend that emotions did not play an important
role in my fieldwork. While during interviews I somehow learnt to conceal
my emotions when interviewees would bring up sensitive issues, I fully disclosed my happiness when the boy came back to show me the casted arm
and when I told two girls and their single mothers that I would support them
in finishing secondary school.

Data analysis
It should be noted that the data gathered on crops was not used to do a direct
analysis of agricultural production, but used to analyze changes in agricultural practices, with a focus on gendered tasks.
Data gathered in this study was analyzed in two ways. First, explanation
building was done through narratives (see Yin, 2009). This technique was
used for articles I, IV and V. Interviews were first transcribed by me or with
the help of assistants and then were read through to extrapolate the data that
had to be dealt with in the specific article. Data was then arranged in charts,
timelines, chronologies and matrixes to categorize the evidence gathered.
The categorization helped to get the general picture and single out the general findings which were reported in the articles also in the form of citations.
The second way in which data was analyzed was by doing explanation
building by testing theoretical propositions (see Yin, 2009). This technique
was used in articles II and III. Data was organized in charts and chronologies
containing variables deducted from the two theoretical concepts used (see
figures in article II and III). Hence, chronologies were not just used as descriptive means, but rather as analytical tools (Yin, 2009). Proposition were
tested through these matrixes and chronologies. For instance, was it true that
women mainly would carry out incremental work? The data in form of citations and charts was piled and organized to verify this proposition. This process had to be done over and over to see whether the data fit or not into the
theoretical proposition and to which extent.
It should also be noted that data analysis did not only take place in the
post fieldwork phase. Member checking (see article IV) jumpstarted the
analysis already in the field since the data gathered could be counterchecked
with participants and assistants who would clarify how I should interpret it,
adding more details to previous information they had given me.
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Triangulation
Triangulation of results was ensured by the multiple sources of evidence and
the array of methods used in the course of the research. First, these methods
very successively used to get a more detailed picture of the phenomenon
under attention from the general to the specific (focus group to in-depth interview; participatory mapping to walk around interview). Secondly, these
data was taken all together and counterchecked through the survey and
through member checking (see article IV) to go from the specific to the general again. Triangulating these multiple sources allowed for the construction
of validity, which was additionally ensured through member checking as
participants and assistants could review preliminary data, correct it and help
already in the analysis (see Årlin et al., in press; Yin, 2009; Cho and Trent,
2006).
This process was applied to every single article of this thesis. Finally, articles were triangulated using data that could not be included in the articles
as well as secondary material in the form of academic publications and international reports in order to discuss the overall findings of the thesis and to
be able to draw the general theoretical and empirical conclusions to be presented and discussed later in this chapter.

Reporting of results
Results were presented to participants and informants in the form of a booklet in English, Swahili and Marakwet during a fieldwork in January 2015.
Copies were distributed to local authorities and to schools, where it would be
used in civics. The booklets reception was exceptionally positive. Participants were eager to get a copy of it and were thankful to get a chance to read
the results of the study that they had taken part in during the course of four
years. It was surprising to hear that my supervisors and I were the first researchers to travel back and take the time to report back our findings, as
numerous researchers have been conducting studies in these two localities
since the 1970s.
For me it was an ethical imperative to materially show my gratitude to
participants for having taken the time to share information with me. The fact
that this is not a common praxis within science, especially within social science, shows the superficial attitude to ethics that appears to be prevalent
within academia.
The second aim of the last fieldwork was to have assistants and farmers
from both study sites to travel to the other study location, to get to know
each other and exchange knowledge on agricultural practices and social
norms. Farmers exchanging seeds and discussing irrigation schedules, debating why women are excluded from irrigation and different women groups
encouraging with each other to pursue bigger projects are just some exam50

ples of how this outcome was successful. Ending, like this, with action research, I argue, was needed to show respect and appreciation to all of those
that have contributed to this research and for the results of this work not to
be confined to the academia (see also Årlin et al., in press), but to be spread
among those that can benefit most from a critical perspective on irrigation
management and women´s participation in it.
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Summary of studies

This thesis is comprised of five articles that are presented in the order outlined by the research questions. The first three articles focus on the three
aspects of waterscape – institutional arrangement, gender relations and landscape investment – at the topical core of the thesis, while the final two articles deal with methodological issues related to the case study design of the
research.
The first article examines the common-pool regime of the local irrigation
system in Engaruka, Tanzania, in order to understand how water conflicts
are mediated while ensuring agricultural productivity against the background
of limited and variable water supply and population growth.
The second article investigates how the local patriarchal structure has
shaped the common-pool water regime of Sibou, Kenya, and the gender
dimension of adaptive capacity to climate variability.
The third article studies the role played by cultural norms in determining
the gender division of labor both in Engaruka, Tanzania, and Sibou, Kenya,
and how this has materialized in agricultural landscape investments over
time.
The fourth article is a methodological paper which presents member
checking: a method used in the research to ensure validity beyond triangulation in the context of cross cultural and cross language research.
The fifth article addresses another aspect of cross cultural and cross language research: the role played by research assistants in shaping the process
of knowledge construction.

Article I: Managing variability and scarcity. An
analysis of Engaruka: a Maasai smallholder irrigation
farming community.
This article examines local water management and agricultural practices
currently employed in Engaruka. Management of limited and fluctuating
water supply is a fundamental challenge facing many irrigation systems.
Water allocation in such a context can generate conflicts, especially when
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the irrigation system is the most important source of livelihood for the local
community. These circumstances are further strained when population pressure increases demand for an already limited resource. In Engaruka water
use is regulated through boundary, allocation, input and penalty rules by a
users’ association that constantly controls and negotiates water allocation to
avoid conflicts among headenders and tailenders. As different crops – maize
and beans, bananas and vegetables – are cultivated different watering
schemes are applied depending on the water requirements of every single
crop. Farmers benefit from different irrigation schedules and from different
soil characteristics by having their plots both downstream and upstream. In
fact, depending on water supply, cultivation is opportunistically extended or
reduced. Engaruka is an ethnical homogeneous and interdependent community where headenders and tailenders are often the same people and are
hence inhibited to carry out unilateral action. Drawing on common-pool
resource literature, this study argues that in a context of population pressure
and limited and fluctuating water availability, non-equilibrium behavior,
consisting in the negotiation of water rights and modification of the size of
the irrigated area through water supply demand management, is crucial for
the satisfaction of basic and productive needs in Engaruka and for the avoidance of water conflicts.

Article II: Local gender contract and adaptive capacity
in smallholder irrigation: a case study from the Kenyan
drylands.
This co-authored article investigates adaptive capacity to climate variability
in Sibou, Kenya and how this is dictated by local patriarchal norms. By taking into account the local societal and cultural preconditions that bring about
a certain gender division of labor, while not excluding ongoing change in
these power dynamics, we argue that the concept of local gender contract
can serve as an analytical tool in the study of (changing) gender structures.
We show how the local gender division of labor is mirrored in men’s and
women’s different strategies to adapt to erratic and changing climatic patterns. The local patriarchal gender structure give men the control over irrigation water and lately also the control over cash crops. Women are hence
responsible for cultivating traditional crops and ensuring the family´s day to
day food security. We define this as local resource contract. The relatively
recent introduction of improved seeds in Sibou has allowed for the diversification of livelihoods and the cultivation of crops for sale. Programs giving
out commercial crops seeds were directed to men who have since then ac54

quired directly the income generated from commercial crops. Women and
men nowadays tend to collaborate more in sowing and harvesting than they
used to do before. We denominate this as household income contract. The
gender division of labor is being re-negotiated and, we argue, the local gender contract is also being renegotiated at the family level. However, we note,
the new local gender contract, while featuring more shared tasks, does not
entail a more equal division of labor, but rather adds the burden of women
through the sowing, weeding and harvesting of cash crops on top of their
usual work with food crops. On the other hand, women´s knowledge on food
crops seeds is acknowledged by men and there are signs that a new gender
contract could emerge in the future. Some women have started to challenge
the current local gender contract by washing clothes in the canals and by
controlling the income generated through petty trading. Finally, the article is
one of the few using the concept of local gender contract outside its Scandinavian originating context and argues for its usefulness in the analysis of
gender division of labor in subsistence farming.
For this co-authored article I acquired and analyzed data and I did a substantial part of the writing and of the production of figures.

Article III: Hydropatriarchies and landesque capital: a
local gender contract analysis of two smallholder
irrigation systems in East Africa.
This article studies how local gender structures are mirrored in men´s and
women´s respective contribution to landscape investments and how they
have changed over time in Engaruka, Tanzania and in Sibou, Kenya. It is
often said that while women are the owners of the crops, men own the land.
The study of landesque capital mirrors this dichotomy by focusing on the
visible systematic investments in the form of irrigation canals or terraces
usually made by men. In this view, the work of women has largely remained
invisible. By employing a local gender contract analysis, I analyze the societal norms underlying the local gender division of labor and how it is visible
in the landscape. Hence, this article shows that due to the local patriarchal
structure that puts women in a subordinate position, their participation in the
realization of systematic tasks is not acknowledged. Moreover, incremental
landscape capital, which includes less apparent, and hence less researched,
forms of landscape investments as soil fertility, is often the main result of
women´s work. While a clear line cannot be drawn between the tasks of men
and women and their related landscape features, a connection can be drawn
between the local gender contract and how it is physically and rhetorically
manifested in processes of land use intensification.
55

Article IV: Member checking: a participatory method to
test and analyze preliminary results in cross-cultural,
cross-language research.
This article presents a method that I have used to improve the trustworthiness, transferability and confirmability of my PhD research, while facilitating a less hierarchical relationship between the researcher and the researched. Based on similar methods developed in the 1990s by colleagues, I
created a pamphlet in Swahili summarizing the findings from the previous
fieldwork session, which was used to engage participants, to complement
and correct data. This method is defined as member checking as it consists in
counter checking preliminary findings with informants and participants to
ensure their validity. Several photos were included in the pamphlet, so that
analphabets could recognize familiar faces and recall the content following
the images. Photos attracted family members’ attention helping the task of
explaining the content to them, while spreading the knowledge of the ongoing research and my presence in the community. This pamphlet was used to
start off interviews and focus groups from where they had been left off. Participants and interviewees were asked to assess whether the content of the
pamphlet was in line with what they had been discussing the previous time.
The employment of this method represented also an attempt to subvert the
power hierarchy that is inherently present in cross-cultural cross-language
studies. Moreover, I capitalized on my decision of coming back to the field
several times both to build trust with participants and to deepen my understanding of local conditions. While triangulation would probably not have
made emerge this, distributing the leaflet during the second fieldwork disclosed my erroneous grasp of community practices. In the spirit of reflexivity, it should, however, be noted that the pamphlet was not always an effective tool. For instance, not all participants felt at ease contradicting me or
speaking their mind. Finally, in this article I argue that employing a plethora
of methods can ensure validity beyond triangulation, a higher quality in data
gathered and that innovative methods should be tried out repeatedly in the
field to harness their full usefulness.
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Article V: Situated knowledge in cross-cultural, crosslanguage research: a collaborative reflexive analysis of
researcher, assistant and participant subjectivities.
Data gathering for this thesis was done with the help of assistants and interpreters. Their presence and collaboration is, however, rarely acknowledged
in cross-cultural, cross-language social science research. This article tries to
close this methodological gap by showing a threefold perspective: the researcher, the research assistants and the participant. Diaries kept by myself
and three research assistants as well as field notes are used as material for
this article. By analyzing a series of situations – featuring conflicts, emotions, anxiety and misunderstandings – between these three subjects, it
emerges how power hierarchy shapes the research process. First, the ideal of
feminist epistemology to facilitate equal relations between researcher and
research participants is hardly attainable even when the researcher is open to
be questioned and confronted. Secondly, assistants play a crucial role in the
process of knowledge production, not only by translating, but also by orienting the researcher towards a specific focus, ensuring the researcher´s safety
and pursuing their own research agendas. Finally, validity of cross-cultural
studies is enhanced through reflexive methodological analysis of the process
of knowledge construction involving all the subjects engaged.
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Concluding discussion

In this section I take stock of the results of this study and of the conceptual
framework used and attempt to situate them in the ongoing debate on the
present and future of African agriculture. The discussion is presented according to the three elements of waterscape that I brought forward in my work –
institutional arrangements, gender relations and landscape investments – by
making reference to previous ethnographic and conceptual studies.

Common property regimes: scale and external factors
In this thesis, given the limited and variable availability of water in dryland
environment, water management has been studied in Engaruka and to a lesser extent in Sibou. While local contexts and agricultural practices might differ, it emerged that both systems have been able to adapt to growing population pressure, increasing market demand and changing climatic conditions.
Flexible irrigation infrastructures allow farmers to shift the course of water
and to extend and retract cultivation depending on seasonal rainfall patterns.
Moreover, diversification of livelihoods, play an increasing role in both
study sites. Water conflict in Engaruka is adverted through a decentralized
common-pool resource management system particularly through the figure
of the water divider mgawa maji, as discussed in article I. Water rights are
continuously renegotiated depending on water supply. Size of plots is increased or reduced through water supply demand management, which can be
described as non-equilibrium behavior. In the face of these challenges, it
remains, however, to be seen how and for how long this conflict-free condition can be maintained in Engaruka.
The challenges faced by the study sites are common for Sub Saharan Africa where population is growing fast and where poverty is prevalent (You et
al., 2010; Diao et al., 2007). Food demand is expected to rise by 50% by
2030 (Wheeler and von Braun, 2013). Climate change will also play into this
future scenario with a location dependent increase or decrease of precipitations and temperatures (IPCC, 2014).
In this context, irrigation has been heralded as a solution by several organizations and scholars. Irrigation is part of a package of measures meant to
improve the productivity by intensifying African agriculture, now promoted
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as New African Green Revolution 1. National initiatives, international thinktanks and development organizations have been arguing that smallholder
farmers´ market inclusion will trigger a wider economic growth in Sub Saharan Africa (AGRA, 2013 and 2014; Haug and Hella, 2013; Lawrence,
2010; Diao et al., 2007). The overall aim of this public-private joint venture
is to increase land productivity by closing the yield gap, that is to say reducing the gap between produced and potentially producible yields in countries
with limited land through a technological package of seeds, fertilizer and
irrigation coupled with machinery (Moseley et al., 2015; Foley et al., 2011;
Diao et al., 2007).
A glimpse of such changes is already visible in the two study sites, in the
form of new and improved crops that are cultivated by few, but an increasing
number of men. While local agriculture was based on intercropping, monocropping is required for these new crops due to the risk that pests might destroy or spoil them and hence decrease their sale value. Participants bring as
an example tomatoes which are prone to pests when they are planted among
or by beans (see article II). Pesticides, mostly in spray, are also used, especially on tomatoes and watermelon to avoid the insurgence of pests. These
crops are produced mostly for sale and are only to a limited extent consumed
locally and their production is intensive – with as many as three or four harvests every year. While full capitalist market integration is hampered by
poor road infrastructures, the currently conflict-free common property regimes might be faced with external factors that may make the system more
rigid – due to production requirement – and thus break their constant nonequilibrium shift. New actors, as wholesalers, might change the homogeneity
of the local populations, which according to Ostrom (1990) have made the
system durable, and may thus put it into jeopardy.
The New African Green Revolution is not a new idea. Already during the British Empire
irrigation was theorized as part of a package of enhancements for African agriculture which
were generated through external inputs (Adams and Andersson, 1988). The Green Revolution
was then promoted during the 1970s in Africa, Asia and Latin America. While in South Asia
between 1966 and 2005 yields went up by 240% (FAO STAT, 2009 in Nengin et al., 2009),
equal progress was not made in Sub Saharan Africa. Corrupted African governments, deficient organization and lack of longsighted coordination among different development goals
were singled out as the cause for failure (Collier and Dercon, 2014; Lawrence, 2010; Dorward
et al., 2005). Foreign aid to agriculture was diminished after the 1970s and led to the collapse
of the extension service (Lawrence, 2010) and the discontinuation of several infrastructural
projects (Wiggings, 2009; Bahiigwa et al., 2005). More recently, the elimination of subsidies,
which were previously ensured through foreign aid, drew down the prices of crops and consequently discouraged farmers from producing hybrid maize and horticultural products in Eastern Africa which had previously taken off (Wiggings, 2009; Kherallah et al., 2000; for a
complete analysis on Kenya see Poulton and Kanyinga, 2014). The failure of the Green Revolution in Africa led to so-called agro-pessimism as it was questioned during the 1990s and
early 2000s whether agriculture could tow African economic growth (Holmen and Hyden,
2011).
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At that point, the common property regime concept will not be fully applicable anymore. In fact, as critics of Ostrom´s framework have argued (e.g.
Cox et al., 2010; Tucker et al., 2007; Cinner and McClanahan, 2006; Berkes,
2006; Young, 2002) these institutional arrangements work under only certain
conditions among which population size and resource boundaries are the
most crucial. Hence, common property regimes, may only function in small
scale systems. They can eventually be nested in larger systems due to the
cross-scalar characteristic of the resource at stake (Cox et al., 2010). However, that is not the case in the study sites as the local communities are the
main appropriators of the Engaruka River and of the Embobut River. They
seem to fit into the case described by Bardhan (2000, p. 861) that “cooperative behavior in an irrigation community is by and large significantly related
negatively to….urban or market connections”. It is plausible to infer that, as
in other studies (Tucker et al., 2007; Cinner and McClanahan, 2006) capitalist market integration can therefore lead to overexploitation of water and
rising inequality among farmers, depending on whom takes up cash cropping
first. Conversely, increased market dependence in presence of an improved
road infrastructure, might also trigger livelihood diversification and decreased dependence on the local irrigation system (Gibson, 2001; Pinkerton
and Weinestein, 1995). However, because “the Marakwet…do not just
´manage irrigation´, but rather manage ´water as part of the technologies of
daily life” (Davies et al., 2014, p. 2), and the same can be said for the Maasai
of Engaruka, less dependence on irrigation will mean that the glue that keeps
the social order together will start to dissolve.
Nevertheless, I would argue that because of the similarities between the
two study sites the theory of the commons can be scaled up in this case from
local-level to regional scale, given the presence of several other similar irrigation systems (see Tagseth, 2008). The characteristics allowing for the
functioning of these common property regimes can be singled out: homogeneity of the local population, local monitoring, agreed sanctioning, as well as
clear appropriation, provision and boundary rules. Population growth and
climate change are the two main factors with which these systems have currently to come to terms with and adapt to; capitalist market integration, highly dependent on the quality of existing infrastructures, at the moment appears to be an emerging but distant challenge, which certainly requires future
studies.

Gender and irrigation
The common property regimes of Engaruka and Sibou appear to be relatively conflict-free because of their socio-economic homogeneity. However,
elements of difference internal to common property regimes are often not
taken in full account. Gender is one of them. Different gender identities in
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fact equal different use and perceptions of water (Cleaver, 2000). How men
and women relate to the local waterscape is determined by the local social
norms that require negotiation. Local gender structures strongly reflect on
the limited reproductive use that women can make of water in both locations.
Whether explicitly regulated, as in Sibou, or informally normalized, as in
Engaruka, women have no decision making power in relation to water management and, while carrying out strenuous agricultural practices, are often
described as “helping” their husbands. While at first it could have appeared
that women´s conditions in both case study locations were similar, as none
could access water directly or take part in reparation and construction work,
a local gender contract analysis brought to light the underlying local societal
norms that formally or informally regulate women´s exclusion from water
management. Likewise, a gender contract analysis made emerge how men
and women adapt differently to climate variability and how the local context,
both from an environmental and a social point of view, is decisive in shaping
their response to shifting weather patterns.
Women exclusion from water management and irrigation has been widely
documented in almost all continents. 2 While women´s role in water provision and management was recognized during the UN decade on water 198190, through the decades the focus on women in the water sector at the international level has been inconsistent (Coles, 2009). This thesis adds to this
existing body of knowledge. Women use water both in productive and reproductive ways and are hardworking farmers in the fields, but due to taboos
and cultural norms (Coles, 2009; Joshi and Fawcett, 2005; Watson et al.,
1998) they are excluded from irrigation and from water management decision making arenas (Ahlers and Zwarteveen, 2009). Be it a large scale projects managed by engineers or smallholder irrigators, water as a means of
agricultural production is in the hand of men: hence the term “hydropatriarchy”. The subordination of women, inherent in patriarchal societies, is therefore reflected in the water sector (Zwarteveen, 2008).
Nevertheless, by employing the concept of local gender contract outside
its originating context, this thesis shows that gender relations are not static,
but rather have been undergoing small but significant renegotiations, especially in relation to the advent of cash cropping and horticulture. Here again,
due to their implicit role of head of the household and farmer, men have
started to take advantage of their position to capitalize on the introduction of
new remunerative crops. This gender bias is confirmed by the fact that, after
Some examples: Turkey by Harris, 2008; in the Andes by Zwarteveen et al., 2010; Caretta et
al., 2015; in Nepal by Zwarteveen et al., 2010; in India by Coles, 2009 and Joshi and Fawcett, 2005; in Sudan by Coles, 2009; in East Africa by Watson et al., 1998; Njuki et al., 2014;
in Swaziland by Peter et al., 2008; in Zambia and Ghana by Van Koppen et al., 2013; in Canada by Anderson et al., 2013; in England by Strang, 2005; in Brasil by Ferreira and de
Moraes, 2015.
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decades of studies showing women´s exclusion from the provision of extension service, it is still more probable for trial plots to be men´s plots rather
than women´s (Gĩthĩnji et al., 2014; O´Sullivan et al., 2014).
This condition is closely linked to the fact that women in Africa own only
15% of the land on average (5% in Kenya) and consequently receive just
10% of the overall farm credits. Therefore, the yields of women farmers are
generally lower than men, independently if they are heads of household or
sharing cultivation responsibilities with their husbands (Ransom and Bain,
2011). This situation is also due to their crops choice. Women tend to choose
food crops, not just to feed their family, but also because they cannot access
credit to acquire commercial crops seedlings and seeds. Accordingly, in Sibou and Engaruka women continue to play a pivotal role in subsistence
farming, while the extra burden of weeding and often harvesting their husbands’ crops for sale is added to their tasks. It should, however, be noted that
without intercropping, mainly done by women, soil fertility would not be
ensured, as it may risk to be depleted by the mono-cropping required for
cash crops. While men are taking most advantage from the dawning capitalist market integration, it is important to bear in mind that without women´s
maintenance of soil fertility and food production for their families, this shift
to a mixed agricultural production – subsistence and market oriented –
would not have been possible. Moreover, both the old and the emerging new
gender division of labor are mirrored in women´s and men´s strategies to
adapt to increased climate variability. Men tend to invest most of their time
and energy in crops for sale, while women differentiate the risk by mixing
food crops with different growing cycles. The latter strategy is an insurance
against abrupt and unexpected weather events. Even in case of too much or
too little rain some of the women´s crops will survive, while men´s crops
will only develop well and therefore be attractive to wholesalers in a certain
rain regime, making them more vulnerable to the increased climate variability expected (IPCC, 2014).
Women´s burden in agriculture is being exacerbated by the introduction
of new crops as they are generally expected to weed and harvest also their
husbands´ crops. The returns are often meager for women. Men often contribute to school expenses for children, but they also spend money on leisure
activities instead of reinvesting them in the welfare of their families. Consequently, women do not only have to keep on providing food for their families, but they must work extra or count on groups´ savings if an emergency
occurs. Gender disparities have increased with the new local gender contract
and given women´s exclusion from water management, it can be envisioned
that this social order will not be sustainable in the long run.
Of the approaches put in place by the New African Green Revolution few
draw inspiration from small scale practices – e.g. intercropping, agroforestry,
composting – which are closer to women´s farming. On the contrary, capital
intensive strategies and privatization of productive means – e.g. seeds, ferti63

lizers – are promoted in an attempt to implement supply chain management
and consequent commercialization of African agricultural produce (Moseley
et al., 2015). Women, as the cheapest source of labor and the least engaged
group, risk becoming the losers in this process of globalization of African
agriculture (Tacoli et al., 2014). In fact, in the eventuality of new irrigation
technologies being adopted or new crops being taken up, women will often
find themselves in a disadvantaged position and will not be able to profit
from these new changes (see also Ferreira and de Moraes, 2015; Joshi and
Fawcett, 2005). A review made by the World Bank or irrigation projects put
in place after 1997 highlighted that only 23% addressed the needs of female
farmers and only 11% had special provisions for the poor (World Bank,
2002 in Njuki et al., 2014). The low adoption rate of treadle pumps by
women (10%) in a project in Kenya and Tanzania was, for instance, due to
the fact that the pumps required the use of legs and showing thighs is considered inappropriate for women (Njuki et al., 2014). This example shows
how the introduction of new irrigation technologies tends to be biased towards men (Njuki et al., 2014; van Koppen et al., 2013) not only because
they are taken as the physical reference, but also because it is erroneously
assumed that the household is a unitary model where both partners share the
same benefits from development intervention. For instance, moving from
rain fed agriculture to irrigation can reduce women´s access to agriculture
(Whitehead, 1998); moving from animal husbandry and self-sufficiency
farming to cash cropping through irrigation does not ensure the improvement of living standard for all members of the family, but might rather induce a more marked exploitation of women´s work (Harris, 2008) or the
inclusion of men into what previously was women´s realm, as high-value
horticulture, might push women out of their productive domain (van Koppen
et al., 2013). In Swaziland, for example, the introduction of an irrigation
scheme made women lose their cash crop cotton against sugar cane that,
thanks to the available irrigation, became men´s crop. In this case the irrigation scheme did not improve the food security of any family and actually
worsened the living standards of female headed households (Peter et al.,
2008).
Women´s sense of alienation from decision making has clearly emerged
in my ethnographical work. Women are aware that their stand is not taken
into account by the local water users’ associations. They might also be afraid
to speak up due to illiteracy or to the sole male composition of water committees where addressing other people is seen as a male trait and is perceived
as negative in women (Ahlers and Zwarteveen, 2009). On the other hand, the
participation of women in water users´ associations or the implementation of
“women friendly” irrigation technologies, as piped water on premises to
avoid long walks, does not alone ensure the empowerment of women or the
improvement of their living standards. For instance, their inclusion in meetings might result in the reproduction of gender structures with women serv64

ing food to men. There is no easy solution. That is why it is important, as
this study does, to analyze local conditions and the underlying social norms
to understand which measures should be taken to facilitate women´s inclusion in water management and to give them a fairer share of productive and
reproductive burdens.
This study shows that the gender division of labor is being re-negotiated
and the local gender contract is also being bargained at the family level.
While the new local gender contract does not entail a more equal division of
labor, there are signs that a new gender contract could emerge in the future.
Some women have started to challenge the current local gender contract by
washing clothes in the canals and by controlling the income generated
through petty trading. These findings show that whether external development interventions are planned and implemented, they must not disregard the
commonness of patriarchal gender structures and their influence on everyday
irrigation management. There is in fact a risk in overlooking these relational
and evolving dimensions of farming. To benefit the whole local community,
investments in agricultural intensification should be gender sensitive and
avoid reproducing preconceived notions and assumptions about male head of
the family and intra-household unitary model.

Landscape investments
The expansion of irrigated land in Africa from 12.6 to 20 million ha by 2015
has been supported by FAO and NEPAD since 2002 (You et al., 2010). Considering that irrigated land in Sub Saharan Africa makes up only for 3.5% of
the region´s land but produces 25% of the agricultural output (Shah et al.,
2013), it is easier to see why an expansion of irrigation can trigger economic
growth and enhance food security. The type of irrigation that is foreseen
entails precision agriculture, motor pumps or drip irrigation that will ensure
water efficiency and productivity (Shah et al., 2013; Bossio et al., 2010).
However, this type of infrastructure and landscape investments can hardly be
afforded by smallholders lacking access to financing (Ransom and Bain,
2011; Dorward et al., 2005) or access to an off farm income decisive for
extra capital accumulation to be re-invested into irrigated agriculture (Cousins, 2013).
This prospective type of agriculture appears to be rather directed towards
large farms that can bear the costs of these new technologies, while the average African farm is less than 2ha. Commercialization of African agriculture
through large farms of at least 10ha is, in fact, seen as the way to pursue
sustained economic growth. Big commercial farms will have access to financing, logistics, marketing, storage and technology and will make them
successful. In fact, large scale farming is successful thanks to specialization
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in high value products for exports as tea, fruits, horticulture or flowers (Collier and Dercon, 2014).
In this sense, large scale irrigation is juxtaposed with what is believed to
be traditional – and implicitly backward – smallholder irrigation farming
(You et al., 2010; Plusquellec, 2009). The mix between shifting cultivation,
semi-permanent fields, household fields and riverine cultivation attest the
complexity of these systems that have withstood and adapted to centuries of
socio-ecological changes (see also Davies et al., 2014). In support of this
statement, it has been seen that small farms are “more efficient than large
farms in countries with a surplus in labor but a scarcity of land and capital”
(Diao et al, 2007, p. 39). For instance, in Ghana economic growth has happened in the last 20 years mainly through smallholder farming (Wiggings,
2009). Additionally, large scale irrigation projects have not proven successful in bringing about food security (Shah et al., 2013; You et al., 2010; Huchon and Maisonhaute, 2010). Rather, poverty appeared to be more prevalent in these schemes (Namara et al. 2010).
Landscape investments in the two study sites, as in the other regional examples of smallholder irrigation farming (i.e. Watson, 2009; Tenge, 2004),
have been possible thanks to a profound knowledge of the water, a deep
understanding of local environmental conditions and a definite preparedness
for adapting to changes. Large scale projects often do not draw any lessons –
whether social, practical or ecological – from the experiences of small scale
common property regimes and have recurrently failed (on Kenya see e.g.
Davies et al., 2014; Östberg and Caretta, forthcoming). On the contrary, the
implementation of such schemes should ideally be compatible with and add
to already existing local irrigation systems, while challenging their discriminatory practices against women.

Conclusion
Against the background of the current debate on African agriculture, this
thesis highlights the potentials of contemporary smallholder irrigation systems to adapt to ongoing socio-ecological changes through common property
regimes that, while not gender inclusive, avoid conflict generated by shifting
water supply and heightened climate variability. Often described as traditional and low in productivity, it is argued that African yield gaps should be
closed by investing in the creation of new and the expansion of existing irrigation systems (e.g. AGRA, 2014 and 2013).
By analyzing current agricultural practices and gender relations in two
communities where irrigation has been undergoing for hundreds of years,
this study emphasizes how research at the local level can help to integrate
local agricultural practices and gender sensitive measures in the planning of
irrigation projects.
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By studying how local management works, how conflicts are adverted
through common property regimes and how these systems adapt to socioecological changes, this thesis shows that when external interventions are
implemented to improve agricultural productivity they should build upon
and be integrated with existing local agricultural knowledge.
By exploring the factors behind the consistent exclusion of women from
the water sector, this study stresses that local gender relations should not be
overlooked, as they are often unequal. Assessing existing social relations is
fundamental in order to understand how new infrastructures can be equally
beneficial to the overall population and to suggest gender sensitive measures
in the planning of irrigation projects.
Finally, by studying the role of assistants in the process of situated
knowledge production and by making use of member checking techniques,
this thesis emphasizes the importance of reflexive analysis to ensure validity
in cross-cultural, cross-language research.
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Future studies

Examining the waterscape of East Africa smallholder irrigation farming has
brought forward several questions both at a conceptual level and on the future of African agriculture. I briefly summarize them in this section.
First of all, this thesis has shown the adaptability and flexibility of these
irrigation systems to fluctuating water supply and changing weather patterns.
These common property regimes have worked for centuries, the same cannot
be said for national initiatives put in place, especially in Marakwet, to increase agricultural production. In 1979 the Kerio Valley Development Authority (KVDA) was established with the aim to trigger major transformations, including new permanent and improved irrigation infrastructures, a
railway line for export, improved agricultural extension service, etc. (Dietz
et al., 1987). The establishment in 1986 of a tree nursery has so far been the
only successful project. A demonstration plot was abandoned due to the conflict in the area, the cement canals constructed were also abandoned (Davies
et al., 2014). A project to plant 20 acres with maize was given up in 2005
after only two seasons. In 2007 a project to grow sugar cane was discontinued because of lacking transportation to urban areas. In 2008 about 125 acres
of bush, 45 minutes’ walk from Tot Centre, was cleared in keew to produce
seeds for Kenya Seeds Company. Water was never lead onto the site, which
members of the Kaapisyooy clan eventually started to cultivate as communal
land. In 2011 rice was planted along the Embobut riverbanks and KVDA
invested in a rice shelling facility in Tot Center. In 2013 it was not in operation and no one in Sibou cultivated rice. Why did all of these projects fail?
Can these dynamics be connected to the failure of the Green Revolution in
Africa and to the inconsistent strategies of the Kenyan Government? Some
of these questions will be explored in a forthcoming publication (Östberg
and Caretta, forthcoming).
Secondly, as explored in the discussion, it is debated whether the concept
of common property regimes can be applied outside small scale systems (see
Cox et al., 2010; Tucker et al., 2007; Cinner and McClanahan, 2006; Berkes
et al., 2006). What will happen if some external factors will jeopardize existing systems? Market integration is certainly one external driver that will play
an increasingly important role for smallholder irrigation farming communities in East Africa provided that road infrastructure will also develop. Much
of this improvement will depend on government policies (Berkes et al.,
69

2006). The case of Engaruka, where an increasing amount of young farmers
is cultivating horticultural products for sale and where tenure arrangements
are evolving, with the government gearing up to register land, is very relevant and should be studied longitudinally during a 10-15 years’ period. Market integration in the case of Sibou is already happening particularly thanks
to M-Pesa, the Safaricom system of money transfer through cellphone. Cellphone distribution is equal among men and women and women make wide
use of M-Pesa as well. However, studies are lacking on the gendered impacts of the usage of this technology and the increasing number of agricultural smartphone applications (Duncombe, 2015). And, again it will be
worthwhile studying the use of these technologies longitudinally (10-15
years) in order to see whether they have effectively triggered market integration and changed crop routines or if the lack of infrastructure has hampered
such developments.
Third, an irrigation scheme is already in place and functioning in the former communal land of Sibou. Financed between 2012 and 2015 by the Canadian Red Cross in collaboration with the Kenyan Red Cross, this project is
advertised as a peace building initiative between the Marakwet and the East
Pokot communities as the land to be irrigated is situated on both sides of the
Kerio River. 250 acres in Marakwet and 250 acres in East Pokot are irrigated
through sprinklers with water diverted from Embobut River. While at first it
was stated that the least well off families will be provided with land, this has
effectively not happened as the land is in the Kaapisyooy communal land.
This clan, who is among the most well off groups in the area, has claimed
ownership over the project. The objective of the Red Cross, which provided
hybrid seeds, pesticides and fertilizers, was that farmers should not any
longer have to depend on the rains: they will be able to cultivate remunerative cash crops – onions, green gram, cowpeas – all year around. By January
2015 a first season of maize cultivation had successfully been concluded and
the resident manager was enthusiastic: ”You should have seen the yellow
landscape. It was wonderful.” (field notes). However, at the onset of the
second season he was disappointed that some fields were not cultivated and
farmers were planting a mix of crops (millets, tomatoes and watermelons, in
addition to maize), which did not, he argued, make economic sense. Kenya
Seed was in fact planning to take over the marketing support, but they feared
that the quantities would be too low to be commercially viable if farmers
would not all be cultivating maize. Will this project survive? Or will farmers
make use of sprinklers to cultivate the crops that they prefer and they know
they can market directly? How to reconcile centuries old smallholder irrigation farming knowledge with a technologically advanced medium scale irrigation system? How to resolve the conflict between investors and authorities’ short-term expectations on the one hand and local practices and experiences on the other? These questions can be explored by studying this project.
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Svenska sammanfattning

Den här avhandlingen undersöker de lokala landskap som skapas av småskaligt bevattnade jordbrukssystem på två platser i Östafrikas torrområde. Studien lägger fokus på tre aspekter: institutionella arrangemang, genusrelationer och landskapsinvesteringar.
Avhandlingen tar utgångspunkt i en reflexiv analys av forskning i en flerkulturell och flerspråkig miljö, med särskilt fokus på betydelsen av fältassistenter och tolkar, samt på återrapportering av preliminära resultat som en
metod för att säkerställa validiteten.
De flexibla bevattningssystemen i Sibou, Kenya, och Engaruka, Tanzania,
gör det möjligt för jordbrukarna att styra vattenflödet och utvidga eller
minska den odlade arealen beroende på säsongsnederbörden. Jordbrukarna
löser konflikter om vattnet genom ett decentraliserat system för gemensam
resursförvaltning. Bevattningsrättigheterna omförhandlas löpande och anpassas till vattentillgången. Vatten ses som en gemensam nyttighet och förvaltningen är präglad av en ömsesidig vilja att undvika konflikter. Förvaltningen sker genom delaktighet och delad information om vattenrättigheterna.
Avhandlingen visar dock att vattenförvaltningen är ett privilegium nästan
enbart förbehållet av män. Strikta patriarkala normer reglerar kontrollen av
vattnet och utesluter i praktiken kvinnor från förvaltningen av bevattningssystemen. Kontrollen över vattenanvändningen för produktiva ändamål är en
manifestation av manlighet. Samma könsobalans har under de senaste decennierna uppstått när män har ökat sitt engagemang i jordbruket genom att
odla avsalugrödor. Kvinnorna kan på grund av sin underordnade ställning
inte utnyttja denna möjlighet till inkomstdiversifiering. Odlingen av avsalugrödor har snarare ökat arbetsbelastningen för kvinnorna, som redan producerar huvuddelen av livsmedelsgrödorna för hushållskonsumtion. Förutom
odling av livsmedelsgrödor måste de nu rensa ogräs och skörda de grödor
som deras män säljer. Denna klyfta mellan könen inom jordbruket avspeglas
även i mäns respektive kvinnors attityder till den ökade klimatvariationen.
Kvinnor samodlar flera grödor för att försäkra sig om att säkerställa hushållskonsumtionen, medan män istället sår flera omgångar avsalugrödor när
regnet så tillåter. Trots att de är underordnade män, är kvinnornas insatser i
praktiken helt avgörande för underhållet av bevattningssystemen och för att
bibehålla genom samodling den bördighet som möjliggör odling av avsalugrödor.
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Sammanfattningsvis belyser avhandlingen anpassningsförmågan hos bevattningssystem som förvaltas av småbrukare, som visserligen inte inkluderar kvinnor, men som lyckas undvika de konflikter som uppstår genom förändringar i vattenförsörjningen och ökad klimatvariation.
För att kunna bedöma hållbarheten och effektiviteten hos ett bevattningssystem, måste forskningen utföras på lokal nivå. Genom att studera anpassningen till socio-ekologiska förändringar och hur konflikter undviks med
hjälp av gemensamma förvaltningssystem, ger denna studie insikter som är
viktiga både för planering av nya bevattningssystem och för att rusta upp
eller utvidga äldre system. Genom att undersöka faktorerna bakom den konsekventa uteslutningen av kvinnor från förvaltningen av bevattningssystemen, liksom deras underordnade roll i jordbruksproduktionen, varnar denna
studie också för att reproducera denna diskriminering i planeringen av bevattningsprojekt.
Nyckelord: bevattningsjordbruk, lokala könskontrakt, markbundet kapital,
resursförvaltning, torrområden, feministisk kunskapsteori, Kenya, Tanzania.
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