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ABSTRACT

The development of smallholder irrigation is a policy priority in Ethiopia, yet little consideration has been given to the role
state interventions play in enabling or constraining effective self-governance in farmer-managed schemes. To address this
gap in evidence, research was conducted in Tigray, northern Ethiopia, in two irrigation sites. Focus group discussions and
semi-structured interviews with key informants were the primary means of collecting data on local institutional arrangements,
government interventions and management challenges. An opinion poll provided additional insights. Our case studies indicate
that effective self-governance cannot easily be crafted by external actors. The introduction of modern irrigation technologies
and formalized management arrangements has fostered dependency on external support and increased state influence in key
decision-making processes, whilst traditional water user associations remain largely autonomous but have little access to finan-
cial resources. State interventions have also been poorly tailored to local context with negative consequences for performance,
although there have been some successes where traditional arrangements for water management have been integrated into new
institutions. The incorporation of farmer perspectives into performance assessments could facilitate more responsive interven-
tions, and remains an important area of irrigation research and practice. Copyright © 2017 John Wiley & Sons, Ltd.
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RÉSUMÉ

Le développement de la petite irrigation est une priorité politique en Ethiopie, mais peu de considération a été accordée au rôle
des interventions étatiques dans l’activation ou la contrainte d’auto-gouvernance efficace dans les régimes gérés par les
agriculteurs. Pour combler cette lacune en évidence, la recherche a été menée dans le Tigré, nord de l’Ethiopie, dans deux sites
d’irrigation. Discussions de groupe et des entretiens semi-structurés avec des informateurs clés étaient le principal moyen de
recueillir des données sur les arrangements institutionnels locaux, les interventions gouvernementales et les défis de gestion.
Un sondage d’opinion a fourni des indications supplémentaires. Nos études de cas montrent que l’auto-gouvernance efficace
ne peut pas facilement être conçue par des acteurs externes. L’introduction de technologies modernes d’irrigation et des
arrangements de gestion formalisés a favorisé la dépendance de l’aide extérieure et une influence accrue de l’État dans les
processus de prise de décisions clés, tandis que les associations d’usagers de l’eau traditionnelles restent largement autonomes
mais ont peu d’accès aux ressources financières. Interventions de l’Etat ont également été mal adaptées au contexte local, avec
des conséquences négatives pour la performance, bien qu’il y ait eu quelques succès où les arrangements traditionnels de
gestion de l’eau ont été intégrées dans les nouvelles institutions. L’intégration des agriculteurs perspectives dans les évaluations
de rendement pourrait faciliter des interventions plus sensibles, et reste un domaine important de la recherche et de la pratique
d’irrigation. Copyright © 2017 John Wiley & Sons, Ltd.
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INTRODUCTION

Over the last three decades the principle of self-
governance, including the transfer of management respon-
sibilities from state agencies to water users, has been a
popular policy solution to performance problems in the
irrigation sector (Oates et al., 2015). However, the propo-
sition that farmers can manage irrigation systems more
effectively than the state has come under increasing scru-
tiny (Garces-Restrepo et al., 2007; Senanayake et al.,
2015), and the evidence suggests a need to rethink the role
of public institutions in supporting effective water gover-
nance (Howarth et al., 2007; Abernethy, 2010). These
issues remain critical to the development of smallholder
irrigation in Africa.

In Ethiopia efforts have been made by the government
to develop smallholder irrigation in food-insecure regions
such as Tigray since the mid-1980s (Oates et al., 2015).
Whilst public investments in modern farmer-managed
schemes have often performed below expectations, tradi-
tional irrigation has been successfully practised in the
region for centuries (Solomon and Kitamura, 2006). In
their national study, Hagos et al. (2009) found that tradi-
tional schemes generate more income per hectare on aver-
age than modern small to medium initiatives.1 This is
thought to be because investment costs are lower, farmers
have more experience historically in managing irrigation,
and local self-governed institutions are stronger (Hagos
et al., 2009). In contrast, others claim that traditional
schemes are characterized by poor agronomic practices,
lack of inputs, high network losses and inefficient water
use by farmers (see e.g. Bekele et al., 2003; van Halsema
et al., 2011). Such conclusions tend to reinforce the pre-
vailing view among government experts that modern tech-
nologies and management practices are required to boost
smallholder production. Yet there has been little critical
analysis of the role that government plays in enabling or
constraining self-governance in irrigation, or the implica-
tions of such interventions for technical, economic and
social performance.

Self-governance and collective action

Considerable effort has been devoted in development theory
and practice to getting institutions for natural resource man-
agement right (Cleaver, 2012). Authors on common

property regimes have been highly influential in this regard,
demonstrating that self-governance can work and articulat-
ing design principles for successful collective action (e.g.
Ostrom, 1990, 1992; Wade, 1994; Baland and Platteau,
1996). Insights from this field have found widespread
expression in development policy and practice, and
community-based approaches have become an attractive al-
ternative to market-orientated policies and state manage-
ment (Agrawal, 2003).

The work of Ostrom and her followers is premised on
the belief that robust and enduring self-governed institu-
tions can be crafted (Cleaver, 2012). The focus of anal-
ysis is on the interactions between individuals and
community-level processes, to understand how institu-
tions emerge and evolve, and why they fail or succeed.
Ostrom (1992) describes institutions as “the rules that
individuals use to order specific relationships with one
another”, using the term ‘working rules’ to mean those
that are actually used, monitored and enforced, which
may or may not resemble formal regulations or laws.
These working rules are further categorized as: ‘opera-
tional rules’, pertaining to day-to-day decision-making
regarding management of the resource; ‘collective-action
rules’, concerning the process by which operational rules
are decided; and ‘constitutional rules’, which determine
who is eligible to participate in these processes (Ostrom,
1990).

Whilst the accomplishments of common property
scholarship are widely recognized, critics have
highlighted a number of shortcomings pertinent to our
research. First, limited attention has been given to exter-
nal social and political–institutional influences on collec-
tive action, the emphasis being on local user groups
and communities. As argued by Agrawal (2003), “the
role of the state and overarching governance structures
is central to the functioning of common property institu-
tions” and yet “systematic examinations and clear under-
standings of variations in state–locality relationships are
still missing”. Similarly, Cleaver (2012) suggests,
“institutional analysis needs to be able to place local
arrangements within wider frames of governance”, which
entails recognition of different layers or domains of
decision-making for natural resources management, and
intersections between these.

Second, while common property scholars have devoted
considerable attention to articulating design principles for
successful collective action, significantly less weight is
given to inter- and intra-group politics and power
dynamics, which can be critical in understanding how
resources are managed and used (Agrawal, 2003).
Authors in other social and political science fields have
sought to demonstrate how institutions for natural
resources management are a product of existing relations

1Hagos et al. (2009) calculate that 77% of the total area under irrigation in
Ethiopia is covered by traditional schemes, defined as small-scale schemes
(under 200 ha) with impermanent structures made from local materials,
managed communally through customary arrangements. Modern small-
scale irrigation accounts for 9% of the total area, meaning schemes with
fixed or improved water control and diversion structures managed by water
user associations. The remaining area consists of medium (200–3000 ha)
and large-scale (over 3000 ha) irrigation, mostly public schemes (data from
2005/06).
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of unequal power and authority (e.g. Leach et al., 1999).
They have also shown the capacity of individuals or
communities to undermine attempts by outside agents
to intervene in their activities (e.g. Mosse, 2005) or, con-
versely, that processes of development and modernization
can increase state control over local decision-making
(e.g. Ribot et al., 2006). Greater recognition of local di-
versity and attention to how power works at multiple
levels to shape institutional processes and outcomes can
strengthen analyses of collective action (Agrawal, 2003;
Mdee et al., 2014).

Third, the belief that collective action institutions can
be crafted implies a rational form of institution-building.
Cleaver (2012) challenges this interpretation of human
agency, drawing instead on the concept of institutional
‘bricolage’ to explain how people draw on diverse sets
of ideas, practices and forms of organization to produce
hybrid governance arrangements. The ‘bricoleur’ is
described as a kind of amateur handyman, making do with
the tools available to hand. New institutions or rules may
be formed as part of the bricolage process, reflecting the
identities and interests of those involved, and
configurations of power (Cleaver, 2012). The concept of
bricolage is useful in understanding how institutional
arrangements gain legitimacy and authority, transcending
formal/informal dichotomies (Cleaver, 2012; Mdee et al.,
2014).

Evaluating performance in irrigation

In the irrigation sector, performance evaluations have tradi-
tionally been undertaken by technical experts and taken little
account of farmers’ priorities and perspectives, which can
differ markedly (Svendsen and Small, 1990; Gowing
et al., 1996; Yakubov, 2012). This omission is particularly
problematic in evaluating self-governed schemes where
farmers play a central role as both managers and water users.
A related issue is the frequent bias towards agronomic, engi-
neering and other technical aspects, and neglect of social or
institutional dimensions of performance (Ghazouni et al.,
2009). Whilst the field has broadened considerably in recent
years to encompass new criteria and perspectives in evalua-
tion processes, more could be done to redress these imbal-
ances (Chaponnière et al., 2012). Innovative approaches
have been tested by a number of authors to capture farmers’
perspectives (e.g. Abernethy et al., 2001; Yakubov, 2012),
and methodological pluralism is advocated as a means to
improve the relevance of analyses (Chaponnière et al.,
2012).

This study draws on the work of such authors, using a
combination of qualitative data and insights from an
opinion poll to assess performance. Performance is

defined here as ‘the ability of smallholder institutions to
manage, operate and maintain the irrigation system
sustainably and equitably’. Hence we are primarily
interested in the ability of institutions to perform a
function. The study does not provide an objective
evaluation in the sense of using quantifiable performance
indicators. However, given additional time and resources,
qualitative methods such as ours could be usefully
combined with technical assessments.

Research objectives

This article seeks to understand how government interven-
tions influence smallholder institutions for irrigation man-
agement and considers the implications for performance,
drawing on findings from two irrigation sites in Tigray,
Ethiopia. The research addresses two related questions:

1. What is the nature of smallholder institutions for irri-
gation management (their origins and working rules)?

2. How have government interventions influenced these
self-governed institutions and their ability to manage
the irrigation scheme?

We use ‘irrigation management’ to refer to the manage-
ment, operation and maintenance of irrigation systems. This
includes water management (control of water flows and vol-
umes), decisions regarding scheduling and allocations
among water users, conflict mediation, collection of water
user fees, and arranging for repairs, among other things.

Government interventions in our case study sites fall into
three broad categories: building, repairing and upgrading of
irrigation infrastructure; supporting the formation and for-
malization of smallholder institutions; and promoting the
use of modern inputs and farming practices. In our discus-
sion we focus primarily on the first two.

The research was conducted under a 4-year project
funded by the European Commission, entitled ‘European
Union and African Union cooperative research to increase
food production in irrigated farming systems in Africa’
(EAU4Food). Additional support was provided by the
Future Agricultures Consortium through a grant from the
UK Department of International Development.

METHODOLOGY

Site selection

The research initially set out to compare the performance of
‘traditional’ and ‘modern’ forms of irrigation in Ethiopia (as
defined by Hagos et al., 2009; see note 1). Sites were there-
fore selected that were thought to best represent these two
categories. However, as the research progressed it became
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evident these irrigation systems and the institutions manag-
ing them are in fact hybrids, neither wholly modern nor
wholly traditional. Moreover, institutional boundaries are
not always congruent with the physical irrigation system,
the former being more fluid in nature and subject to change.
This led to a mismatch between the opinion poll, which
compared farmers’ perceptions of two irrigation systems,
and the qualitative analysis, which identified three main irri-
gation institutions. Due to these limitations the results of the
opinion poll are considered supplementary to the qualitative
research, and are only highlighted where relevant to the dis-
cussion at hand.

Site characteristics

Data were collected during the 2013 irrigation season at two
irrigation sites in Tigray’s south-eastern administrative
zone. The first is Gumsalasa, a small government-built
scheme in Hintalo Wajerat district (130 14″ N and 390

33″ E). The second is Betmera, a farmer-built scheme
located on the border of an adjacent district, Emba Alaje
(13° 1″ N and 39° 31″ E). Both lie in the Tekeze River
Basin, part of the Nile Basin. Data from the nearest meteo-
rological station in Adigudom, close to Gumsalasa, show
an average annual rainfall of 513 mm and evapotranspira-
tion of 1486 mm (1975–2009). The rainy season (mid-June
to mid-September) accounts for more than 85% of total rain-
fall. In this semi-arid context, irrigation is perceived as a
means to enhance and supplement rainfed crop production,
as well as providing insurance in low rainfall years. Never-
theless, both schemes experience interannual variations in
water availability as their water resources are highly depen-
dent on local rainfall.

Gumsalasa was built in 1995. The small earthen dam was
designed to hold 1.9 million m3 of water and irrigate an area
of 110 ha via a partially lined canal system (Hagos, 2005).
Land in the command area was distributed on a lottery basis
to 500 households residing in four nearby villages, each
household receiving 0.2 ha. Responsibilities for managing
water and maintenance of the scheme lie with the water user
association (WUA),2 which is registered with the District
Agriculture Office as a cooperative with around 200 mem-
bers. Farmers at Gumsalasa produce one irrigated crop and
one rainfed crop per year. The irrigation season begins in
December–January and crops are harvested around
May–June. Irrigated crops include cereals, particularly
maize and barley, and vegetables such as onions and toma-
toes. Sharecropping is commonly practised, representing
two-thirds of irrigated plots in 2013. The command area
has shrunk over time, in 2013 covering 50% of the planned

area. Farmers also report declines in plot yields. These prob-
lems are attributed to a number of factors discussed below.

The irrigation scheme at Betmera is one of the oldest in
Tigray, constructed and managed by farmers through
customary institutions (Solomon and Kitamura, 2006). Irri-
gation is practised during the dry season along the terraces
of a seasonal river fed by a number of springs. Water is
diverted from the river using temporary structures, such as
canals made from earth and stones, which have to be rebuilt
each year after the rainy season. Cement-lined canals are
found in one section of the scheme. There are several
storage structures along the river, two made of concrete
(one was not in use in 2013) and four traditional ponds made
of stone and earth. These allow water collection at night
when irrigation ceases.

The Betmera site can be subdivided into several irrigation
pockets. The upstream pockets are currently managed by the
WUA of Shenfa Geladis which, like Gumsalasa, is regis-
tered as a cooperative and has 95 members. In 2013 some
Shenfa Geladis farmers were excluded from the main com-
mand area due to anticipated water shortages; hence they
built alternative structures and temporarily formed an inde-
pendent group. The downstream pocket is managed by the
WUA of May Tebatu, a group of 20 farmers without coop-
erative status. In 2013 only 13 of these farmers were able to
irrigate due to water shortages. Dominant irrigated crops in
Betmera include onions, potatoes, tomatoes and maize.
Sharecroppers represented a third of irrigated plots in 2013.

Qualitative methods

To understand how institutions function, it is necessary to
interview individuals and observe how they perform activi-
ties (Ostrom, 1992). Data on the working rules for irrigation
management, challenges faced by WUAs in performing
their function, and government interventions, were collected
through individual interviews and focus group discussions
with farmers and other stakeholders at the two sites
(Table I). Participants were purposively selected to ensure
maximum variation in perspectives captured and detailed
exploration of key topics (Yakubov, 2012). For example,
farmers’ interviews and focus groups covered different sec-
tions of the command area, included men and women,
spanned different age and wealth groups, and included both
irrigators and non-irrigators that season. Other participants
were committee members of the WUA, local community
leaders (e.g. from farmer associations, and women’s affairs
groups), extension agents, village-level administrators, and
government staff from district offices for water and agricul-
ture. In addition, researchers living in the community were
able to participate in activities as observers and could verify
information through informal conversations and
observations.

2In this paper we use the term WUA to refer to a group of irrigators abiding
by a collectively agreed set of working rules. None of the WUAs we looked
at are legal entities.
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Interviews were conducted with experts from governmen-
tal and non-governmental institutions, including academics,
at national, regional and district levels. The objective of
these interviews was to better understand planning and
decision-making processes for irrigation development,
including strategic priorities, staff incentives, interactions
between different levels of government, and institutional
bottlenecks to sector development.

To analyse smallholder institutions for irrigation manage-
ment a distinction was made between constitutional,
collective-action and operational rules (defined above).
The indicators in Table II were developed iteratively, in-
formed both by the literature (Ostrom, 1990, 1992; Hagos
et al., 2009) and the research process. Modern/traditional
characteristics are depicted along a spectrum, acknowledg-
ing that institutions often consist of hybrid arrangements
(Cleaver, 2012).

Opinion poll

Complementary to the qualitative research component, an
opinion poll was used to understand farmers’ perspectives
of irrigation management, in the context of the wider agri-
cultural economic system. Twenty-one indicators were se-
lected, informed by the literature (Svendsen and Small,
1990; Rao and Woolcock, 2003; Gorantiwar and Smout,
2005; Bos et al., 2005; Ghosh et al., 2010), participatory
problem identification and field observations, and validated
with farmers themselves (Table III). Here we present only
those indicators of relevance to the research questions
outlined above.3

Farmers were asked to score each indicator on a visual
scale, or index of satisfaction, ranging from �7 (very bad)
to +7 (very good). Scores of zero were not permitted;
however, farmers could refuse to give a score (for example
if they “didn’t know”). The method was inspired by
Abernethy et al. work (2001), which tested different
approaches and concluded that more levels (e.g. 14 levels)
and a visual scale were the most effective in eliciting clear
expressions of opinion. General information about the
farmer (such as age, gender, household size, education and
off-farm income) and plot characteristics (such as size,
location and ownership status) was also collected. A total
of 38 irrigating farmers were interviewed at Betmera and
36 in Gumsalasa, using a stratified random sampling
approach to ensure representation from across the command
area.

The methods depart from Abernethy et al. in viewing the
index of satisfaction as a Likert scale and treating partici-
pants’ scores as ordinal, rather than nominal, data
(Jamieson, 2004; Allen and Seaman, 2007). Median scores
for each study site were calculated at indicator level and
the non-parametric Mann Whitney U-test applied to detect
significant differences between the two data sets.

Validation of results

Recognizing the possibility of researcher bias (Yakubov,
2012), preliminary results were verified with participants
informally at various stages of the research process.
Findings were also debated and validated with stakeholders
through local and regional platforms established by the
EAU4Food programme. These platforms were designed to
promote local ownership as part of the EAU4Food’s
transdisciplinary approach (Mason and van Beek, 2011).

3The full set of indicators is available in Rodrίguez-Ros (2013). Note that
the statistical analysis has been revised for the purposes of this paper.

Table I. Summary of qualitative data collected for the two irrigation sites

Tool Description Number of focus groups /interviews

Gumsalasa Betmera

Focus group discussions
(semi-structured)

Discussions with representatives from the WUA committee
and with farmers; in many cases these were held alongside
WUA meetings or other local meetings

14 10

Individual interviews
(structured)

Short survey-type interviews with individual farmers 15 10

Individual interviews
(semi-structured)

In-depth semi-structured interviews with farmers and
community members

20 15

Interviews with
local government

Semi-structured interviews with district and village level
government staff

20 10

Interviews with regional
and national experts

Semi-structured interviews with key informants from
governmental and non-governmental organizations

9 national; 16 regional
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RESULTS AND DISCUSSION

The nature of smallholder institutions

In sub-Saharan Africa formal institutions for irrigation
management often overlap with less formal or traditional
arrangements (Mdee et al., 2014). This observation is
supported by findings from our case studies. Figure 1 shows
that the three WUAs are, to differing extents, hybrid institu-
tions featuring both traditional and modern, formal and
informal, characteristics.

Historically, farmers in Betmera have followed a
traditional system for irrigation management in which the
Abo May (Father of the water) is responsible for enforcing
a verbally agreed set of working rules (known as the Ser’t).
These institutions are dynamic, having evolved over
decades, or even centuries, and have not been immune to
external influences. Whilst the smaller WUA in Betmera,
namely May Tebatu, has retained many traditional

characteristics the larger WUA, Shenfa Geladis, has mod-
ernized in several respects, largely due to state intervention.
Meanwhile Gumsalasa WUA, a much younger institution
established with significant government support, has been
partly modelled on traditional arrangements—a deliberate
attempt at bricolage. Gumsalasa has a written Ser’t bearing
an official stamp.

In terms of constitutional rules, none of the WUAs we
studied have legal status (Indicator C1). However, Shenfa
Geladis and Gumsalasa have both been registered with the
District Agriculture Office as cooperatives, and as a conse-
quence play a role in facilitating access to agricultural inputs
and credit, in addition to managing the irrigation scheme.
Gaining status as a cooperative has meant that farmers’ rights
to participate have become more complicated in theseWUAs
compared to May Tebatu (Indicator C2). Membership of the
cooperative is restricted to landholders, meaning sharecrop-
pers are excluded, and contingent on payment of a joining

Table II. Indicators used to compare local institutions for irrigation management

Level of decision-making Indicator Question

Constitutional rules C1. WUA status Is the WUA formally recognized by government?
C2. Right to participate Is participation in decision-making associated with formalized WUA membership?

Collective action rules CA1. Management structure Is the scheme managed by an elected committee?
CA2. Rule changes How are decisions regarding changes to the working rules made and ratified?

Operational rules Op1. Command area How are decisions made about the size and boundaries of the command area?
Op2. Water allocation How are water allocations (between farmers) decided?
Op3. Conflict resolution How are conflicts over water resolved?
Op4. Repairs Who undertakes repairs to infrastructure?

Table III. Indicators used for the opinion poll

Category Type of indicator Indicator description

Water access Adequacy The adequacy of water received at plot level in relation to farmers’ needs
Predictability The degree of confidence that farmers have in the timing of the water supply

and hence their ability to plan irrigation activities
Tractability The capacity of water managers or users to control water flows in terms of volume,

pressure and speed
Flexibility The ability of water managers to adapt water distribution according to the needs of

different users at different times
Equity The degree of equity in water access among users

Group dynamics Participation The extent of farmers’ involvement in WUA activities
Fund generation The capacity of the WUA to mobilize and manage funds
Social support The degree of stability of the WUA, its perceived legitimacy and level of support

provided to farmers
Group atmosphere The level of satisfaction and harmony within the WUA, and its capacity to deal with

conflicts among farmers
Operation and
maintenance

The WUA’s capacity to control, repair, maintain and manage the irrigation scheme

Soil characteristics Salinity The level of soil salinity (NB. A positive score for this indicator indicates low salinity)
Technical assistance Accessibility To extension agents and other government experts

Effectiveness Of government assistance
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fee. Members are eligible to vote or be nominated for WUA
committee positions, and benefit from preferential credit ar-
rangements for fertilizer purchase. In this sense
participation has been formalized. However, membership
of the cooperative is voluntary, meaning that it is neither a
requirement for participation in WUA meetings nor a
precondition for accessing water. As in May Tebatu, any
farmer cultivating land on the irrigation scheme has the right
to water, whether they are a landholder or sharecropper, pro-
vided they abide by the Ser’t and pay the AboMay a fee each
season.

An interesting difference between Gumsalasa and the two
WUAs in Betmera is the degree to which sharecroppers
have been integrated into their constitutions. In May Tebatu
and Shenfa Geladis WUAs sharecroppers are entirely
excluded from decision-making processes, whereas in
Gumsalasa the rules have been adapted to allow their partic-
ipation in meetings alongside landholders, albeit with the
above-mentioned restrictions on voting and cooperative
membership. This indicates that the written nature of the
Ser’t has not hindered the WUA’s ability to make amend-
ments to the rules.

Decisions that require collective agreement, such as
changes to tariffs, rules for water allocations, or plans for
maintenance and repairs, are made by the three WUAs in bi-
annual general assembly meetings. These meetings are also
a forum to elect committee members and the Abo May (the
latter being the only paid position), who are responsible for
overseeing the management and maintenance of the scheme,
rule enforcement and WUA finances. Whether these features
can be considered ‘traditional’ or ‘modern’ is difficult to
determine. Figure 1 suggests that May Tebatu’s collective
action rules are more traditional when compared to the other
two WUAs. In May Tebatu the Abo May makes most of the
day-to-day decisions, although a single chairman is also
elected. The institutions of Shenfa Geladis and Gumsalasa
have larger committees including a chairman, secretary
and treasurer, among other roles (Indicator CA1). However,
this difference could simply be a reflection of size. May
Tebatu WUA has relatively few members and a smaller
irrigation area to manage.

A more significant difference is the involvement of
government representatives in general assembly meetings.
In Gumsalasa and Shenfa Geladis these meetings are

Figure 1. Comparing institutions for water management at the Gumsalasa and Betmera sites.
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attended by district-level experts, who play an advisory role.
Their presence also serves to sanction the decisions made by
the group (Indicator CA2). Experts do not have a formal role
in May Tebatu WUA; collective decisions are generally
made by farmers without the involvement of external actors.

With respect to operational rules, the traditional–modern
distinction is particularly unhelpful. In all three WUAs the
Abo May play a central role in overseeing day-to-day
operation of the irrigation scheme, and are responsible for
making decisions about water allocations (Indicator Op2),
although the methods for doing so differ between the WUAs
in minor respects. For example, in Shenfa Geladis and May
Tebatu time limits are imposed on irrigation turns, which is
not the case in Gumsalasa. Disputes are resolved by the Abo
May or other local leaders wherever possible, although
extreme cases are referred to the local administration or
courts (Indicator Op3).

There are more notable differences between the three
WUAs on Indicators Op1 and Op4. In Gumsalasa govern-
ment experts play an important role in deciding on the com-
mand area each year, based on technical criteria such as
estimated water availability. In Betmera this decision is
made by the Abo May, drawing on observations and experi-
ence, although in the case of Shenfa Geladis extension
agents sometimes provide advice. Finally, Gumsalasa
WUA is heavily reliant on financial and technical support
to plan and undertake infrastructural repairs. Shenfa Geladis
has also received assistance in the recent past but, as with
May Tebatu, farmers are generally self-reliant when it
comes to building and maintaining traditional structures.
We will return to this point shortly.

Government interventions in smallholder irrigation

Infrastructural investments. In our case study sites the
regional government and district offices have sought to
modernize smallholder irrigation through a number of inter-
ventions, the stated objective being to boost agricultural
production and rural incomes. Investments in modern irriga-
tion infrastructure have the potential to provide a number of
benefits to smallholder farmers. In Betmera, publicly funded
upgrades to the existing system have increased water storage
capacity, improved conveyance and reduced labour require-
ments for maintenance, although opinion poll results indi-
cate that water adequacy remains a concern for farmers
(Table IV). Development of irrigation at Gumsalasa, histor-
ically an exclusively rainfed area, has allowed the cultiva-
tion of crops during the dry season, helping households
cope with the hunger gap and enabling the cultivation of
higher-value crops such as vegetables. In keeping with the
principle of irrigation management transfer, responsibility
for managing new infrastructure has been handed over to
WUAs.

Despite the above-mentioned benefits, our case studies
indicate that public investment in infrastructure, on the be-
half of farmers, has been problematic for several reasons.
Firstly, in Gumsalasa, a number of water management
problems originate in the original development of the
scheme, effectively handicapping the WUA from the start.
For example, salinity is a key concern in Gumsalasa (see
Table IV), particularly affecting plots adjacent to the
unlined secondary canals or drainage channel which are
susceptible to waterlogging. Many of these plots are no
longer cultivated in the irrigation season, and farmers
report rainfed production has also been affected. The lack
of structures to control water flows, such as gates, coupled
with shallow gradients and an inadequate drainage system,
are key contributory factors, exacerbated by flood irrigation
practices. These issues contribute to declining agronomic
performance and there are serious concerns regarding the
sustainability of the scheme. Perhaps understandably,
farmers feel little sense of responsibility for water
management problems and perceive irrigation to be a risky
investment.

Secondly, our findings suggest that the introduction of
new technologies has fostered dependency on external
support. In the poll, capacity to operate and maintain the
irrigation system is rated significantly lower in Gumsalasa
compared to Betmera (Table IV). Farmers in Gumsalasa
claim that the scheme is expensive to repair and requires
specialist skills. Although it has been two decades since

Table IV. Opinion poll results

Category Indicator Median scores p value

Betmera
n = 38

Gumsalasa
n = 36

Water access 1. Adequacy 1.5 5 ***
2. Predictability 4 3
3. Tractability 5 4
4. Flexibility 5.5 6
5. Equity 6.5 5.5

Group
dynamics

6. Participation 6 5 *
7. Fund generation �2 3 **
8. Social support 1 2.5
9. Group atmosphere 5 6
10. Operation and
maintenance

6 5 *

Soil
characteristics

11. Salinity
(absence of)

7 5 ***

Technical
assistance

12. Accessibility 5 �2 ***
13. Effectiveness 6 2.5 ***

*= p < 0.05.
**= p < 0.01.
***= p < 0.001.
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the WUA was established, it still has limited ability to raise
the funds needed to purchase new parts and materials, or
hire machinery, relying on external support. However,
farmers also rate technical assistance particularly low in
the opinion poll (Table IV), a reflection on the fact that, in
reality, support structures are largely absent. In contrast,
the traditional structures used in Betmera can be easily
rebuilt by farmers using locally available materials, although
Shenfa Geladis WUA may face problems in future where
infrastructure has been upgraded. These differences not only
have implications for the ability of the WUAs to manage
irrigation schemes sustainably over the long term, but also
their autonomy in making management decisions. As
illustrated above, government experts play a significant role
in Gumsalasa in both collective action and operational
decision-making.

Thirdly, the presence of modern infrastructure can affect
the balance of power among irrigators themselves. Surpris-
ingly, the results of the opinion poll indicate that farmers
perceive water access to be equitable in both schemes
(Table IV), perhaps because the process of allocating
irrigation turns is considered fair. Yet there are clear
spatial variations in water distribution. For example, the
benefits derived from modern infrastructure in Betmera
have accrued to a small number of farmers in Shenfa
Geladis WUA. In the poll this subgroup tended to give
higher scores for water access indicators compared to
those still relying on traditional structures. Not only do
these farmers have a physical advantage in accessing
water, but they are given priority when determining the
boundaries of the command area each season in order to
minimize network losses. Meanwhile, the farmers of May
Tebatu are at a relative disadvantage, being downstream,
and there is little evidence of coordination with upstream
Shenfa Geladis.

Spatial inequalities appear to be even more pronounced at
Gumsalasa. Infrastructural problems such as blockages in
the network (due to poor design) and the lack of water in
the dam (due to low rainfall) serve to justify the prioritiza-
tion of upstream plots. The lower command area has shrunk
significantly over time. The bargaining position of tail-end
farmers has been further weakened by the presence of
permanent headworks coupled with government funding of
construction, which reduces the need to pool labour or other
resources. In comparison, farmers in Betmera are reliant on
one another to collectively maintain structures and are
consequently on a relatively equal footing when it comes
to decision-making. This pattern has been observed
elsewhere, for example in Asia (Ostrom and Gardner,
1993). Consequently, in Gumsalasa many tail-end farmers
are no longer active in the WUA, which could serve to
undermine the legitimacy of the institution as well as its
capacity to raise funds.

Formalization of smallholder institutions. Govern-
ment or donor-supported projects have a tendency to assume
formal organizations are a necessary prerequisite for
effective irrigation management (Mdee et al., 2014). For-
malization is also advocated as a means to legitimate and
empower self-governed institutions vis-à-vis government,
credit providers and other influential actors, acquiring
legal status being the ideal (Howarth et al., 2007). Our
evidence suggests that the partial formalization of
Gumsalasa and Shenfa Geladis WUAs through their
registration as cooperatives has had both positive and
negative implications for the capabilities and autonomy
of these institutions. This is best illustrated with two
examples—the ability of the WUA to raise funds, and
government influence on water management and allocation
decisions.

In both Gumsalasa and Betmera farmers struggle with
collective fund generation. The poll results suggest that the
two WUAs in Betmera are significantly worse off in this
regard (Table IV). Only a third of farmers participating in
the opinion poll at Betmera had off-farm income sources,
compared to half at Gumsalasa. In particular, the association
of May Tebatu has limited capacity to mobilize funds due to
its small membership, and without any formal status is
ineligible to access credit. Whilst cooperative registration
does play a role in facilitating access to financial resources
for the other two WUAs, there are risks involved.
Gumsalasa WUA has faced difficulties in collecting
payments from farmers for fertilizer due to poor harvests
in 2012. Many members defaulted on their credit and the
WUA was unable to pay back its loan to the district credit
office and was therefore unable to buy fertilizer in 2013,
losing its main source of income.

As cooperatives, Gumsalasa and Shenfa Geladis
WUAs have also become integrated in the government”s
fertilizer distribution system, which has led to interfer-
ence in water management decisions. According to
interviewees, the current drive for fertilizer use stems
from Ethiopia’s ambitious national plans to increase
agricultural productivity, and there are strong incentives
at every level of government to maximize uptake by
farmers. Yet mismatches between agronomic inputs and
local conditions could serve to undermine irrigated
production. For example, farmers reported that in
Betmera extension agents wanted to increase the size of
the command area in 2013 in order to apply fertilizer
on a greater number of plots, without adequately
accounting for water availability. In Gumsalasa blanket
recommendations for fertilizer application have failed to
account for high salinity levels. More seriously, govern-
ment experts have urged WUA committee members and
Abo May to deny farmers access to water if they have
not purchased fertilizer.
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The latter, in particular, can be viewed as an attempt by ex-
perts to leverage their positions of authority to bypass collec-
tive decision-making processes. Unsurprisingly, this has
been resisted by farmers. The WUA of May Tebatu has little
motivation to enforce such restrictions since the association
does not buy or sell fertilizer. Gumsalasa and Shenfa Geladis
WUAs have more incentive to push fertilizer sales given
their obligation to meet quotas and repay loans, and have less
autonomy to ignore government recommendations. Farmers
who are not purchasing or utilizing fertilizer have been
subject to naming and shaming in WUA meetings, for exam-
ple. These issues may help explain the low scores given for
social support in the poll (Table IV). In reality, however,
the restriction on water access has only been partly enforced,
indicating that constitutional rights to water carry greater
weight, and the voluntary nature of the cooperative has
allowed some room for manoeuvre on the part of farmers.

The influence of government experts on water manage-
ment decisions is not always negative. In Gumsalasa and
Shenfa Geladis government experts have a clearly defined
role in making or ratifying decisions pertaining to water
management. For example, an expert will calculate the
volume of water available in the Gumsalasa dam at the
beginning of the irrigation season and on this basis specify
the size of the command area. Boundaries are discussed with
the Abo May, who may make small adjustments depending
on crop choice. In this instance the expert plays a valuable
role in legitimizing an otherwise controversial decision
regarding who has access to water each year. When they
are present on site, extension agents also play an informal
role in monitoring farmers’ adherence to rules, such as water
schedules, reporting to the Abo May or committee members
where transgressions occur.

Finally, Ostrom (1990, 1992) and other common property
scholars have shown that establishing self-governing institu-
tions for irrigation management requires considerable in-
vestment, both time and effort, to develop the necessary
skills and relationships among water users and their leaders,
cultivate a sense of ownership, and gain legitimacy in the
eyes of farmers and other stakeholders. Whilst it is certainly
important for interventions to build on existing capacities
and institutions, rather than simply imposing new forms of
organization, our case studies indicate that the relationship
between institutional longevity and effectiveness or per-
ceived legitimacy is not necessarily a straightforward one.

Certainly, institutions for water management in Betmera
have evolved over decades with ample opportunity to learn
from experience. Farmers also live in close proximity to the
scheme, the groups are relatively small and from the same
village, and rules have been locally devised—all factors
which have been shown to enhance trust and facilitate collec-
tive action (Wade, 1994; Baland and Platteau, 1996). In com-
parison, irrigation is relatively new to the Gumsalasa area,

farmers have been gathered from dispersed villages and gov-
ernment experts have been instrumental in drafting the rules.

Whilst farmers in Betmera appear to have a stronger sense
of common identity and irrigation institutions are deeply
embedded in the community, there were some signs of ten-
sion. For example, sharecroppers expressed dissatisfaction
with the WUA, from which they were excluded. In compar-
ison, the Gumsalasa association has been willing to adapt its
working rules to allow sharecropper participation. Perhaps
because the latter is a new institution there is more flexibility
to test different arrangements before they become
entrenched. Some interviewees in Betmera also reported
preferential or unfair treatment by the Abo May, although
our evidence suggests that the Abo May system is generally
effective. This conclusion is supported by high scores for
group atmosphere in both Betmera and Gumsalasa
(Table IV), an indicator which captures satisfaction within
the WUA and capacity to deal with conflicts.

Although participation of farmers in the WUA is rated
lower in the poll for Gumsalasa (Table IV), partly attribut-
able to the distance of villages from the scheme as well as
the high proportion of abandoned plots, several interviewees
in Betmera reported that their monthly meetings were also
poorly attended and often postponed, despite being held
close to farmers’ homes. This indicates that participation in
WUA meetings is not highly valued, perhaps due to the time
cost involved or because farmers feel they have little influ-
ence over decision-making. Related to this, WUA member-
ship and activities overlap considerably with other local
associations and farmers are held accountable to the govern-
ment through these various channels. Institutional fragmen-
tation, participation fatigue and a high degree of state
control appear to pose a significant challenge to effective
self-governance.

CONCLUSIONS

This paper set out to understand how state interventions in-
fluence self-governed institutions and their ability to manage
irrigation schemes. In the cases presented, government inter-
ventions have combined modern infrastructure, institutions
and agricultural inputs. Tailoring to local conditions has been
limited and many of the constraints farmers face remain
unaddressed or, worse, are exacerbated. The ability to adapt
public investments to diverse local contexts, and build on
existing institutions, will be essential to support effective
self-governance and improve irrigation performance over
the longer term. That said, external crafting of smallholder
institutions has its limitations. The results of such interven-
tions are often unpredictable, reflecting the incentives and
power dynamics of the actors involved and processes of bri-
colage. This is evident in the fact that while small-scale
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irrigation schemes in Ethiopia are expected to be self-
governed, in reality the introduction of new technologies
and formalized institutions has fostered dependency on state
support. To an extent traditional water user associations have
been able to resist external pressures and remain relatively
autonomous, but they nevertheless face significant
challenges in managing irrigation schemes sustainably and
equitably. Finally, the incorporation of farmer perspectives
into planning and performance assessments could facilitate
more responsive interventions, building on existing institu-
tions, capacities and innovations. This remains an important
area for both research and practice.
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