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I Executive summary 
IRRIGATION IN ETHIOPIAN AGRICULTURE 

This report argues that water resource management in agriculture is a critical 
contributor to the economic and social development of Ethiopia. If successful, 
irrigation in Ethiopia could represent a cornerstone of the agricultural development of 
the country, contributing up to ETB 140 billion to the economy and potentially moving 
up to 6 million households into food security. 

However, irrigation is not a simple silver bullet: first, it can only work if other 
components of the agricultural system are also effective (e.g., seeds, extension); 
second, all the tools in the toolkit will be required – from small-scale irrigation to 
large-scale schemes – to construct a viable solution. Like many countries before it, 
Ethiopia will have to develop its own spectrum of solutions to serve the needs of 
smallholder farmers as well those of broader economic development.  

Ethiopia has an important opportunity in water-led development, but it needs to 
address critical challenges in the planning, design, delivery, and maintenance of its 
irrigation systems if it is to capture its full potential. This report shows how Ethiopia 
can chart a practical path of initiatives that will allow it to support the scale-up of its 
irrigated agricultural sector, the growth of its small holder farmers, and the transition 
of its pastoralist communities to food and water security. 

TWO HORIZONS FOR THE FUTURE 

Ethiopia faces two horizons in the scale-up of its irrigation sector: in the near term – 
over the next five years of PASDEP II – it will need to scale irrigated agriculture to 1.8 
million hectares of land. It will be able to accomplish this, mostly through small-scale 
schemes. In the long term – beyond the next five years – Ethiopia will have to 
sustainably expand its irrigation sector to cover a larger area by scaling up medium- 
and large-scale surface water schemes and exploring and developing its groundwater 
potential.  

The initial intervention of small-scale schemes enables Ethiopia to leverage its 
abundant labor while reaching fragmented households and communities. The longer-
term strategy of medium- and large-scale interventions (MSI and LSI), in conjunction 
with small-scale irrigation, will help Ethiopia overcome the correlation between 
rainfall and agricultural growth – a goal no country has achieved without large-scale 
irrigation interventions. Large-scale projects are especially important for Ethiopia 
given that an estimated 85 percent of its total surface water irrigation potential is 
estimated to be in large-scale schemes.  

The critical challenges to overcome over the next five years will be to build the 
capacity to plan, deliver, and maintain at scale the aspirations set out in PASDEP II, in 
the face of significant skills and equipment constraints, as well as limited resources for 
managing information, planning, and execution. If successful, Ethiopia will be able to 
harness its considerable labor resources for the delivery of a vast system of small-scale 
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irrigation schemes, creating opportunities for employment while extending the reach 
of its water infrastructure.  

Beyond the next five years, Ethiopia’s considerable endowment of water resources 
could help it achieve its long-term aspiration of becoming a middle-income country. 
However, challenges similar to those described above face Ethiopia’s longer-term 
plans. These challenges are further amplified by the scale of the ambition, which, 
under some scenarios, could exceed 5 million hectares under irrigation. In the face of 
such ambition, the complexity of Ethiopia’s hydrology and hydrogeology, its limited 
access to foreign exchange and to international investors, and its need to mobilize the 
international community to provide the financial resources needed at scale, imply a 
critical role for effective planning, delivery, and execution. 

Recent years have seen significant progress in addressing the delivery of irrigation 
schemes, but have also underscored the persistence of some fundamental challenges: 
targeted development plans for the past PASDEP were for 820 thousand hectares of 
irrigated land, but only 640 thousand hectares have been irrigated; scheme 
performance is estimated to be an average of 30 percent below design, implying a 
further loss of about 230 thousand hectares of irrigated land; about 1.9 billion metric 
tons of topsoil are lost annually, which negatively affects water and land resources and 
agricultural productivity; salinity is already an issue in some large-scale irrigation 
(LSI). These performance gaps will have to be overcome if Ethiopia is to achieve its 
short- and long-term objectives. 

THE RECOMMENDATIONS 

The ten recommendations presented in this report are the basis for an action plan that 
can support the planned scale-up described in PASDEP II and set the foundations for 
sustainable long-term scale-up of Ethiopia’s irrigation potential. They focus on four 
critical themes: the improvement of scheme delivery, overcoming scheme under-
performance, addressing scale-up constraints, and ensuring the sustainability of 
schemes in the long run. In brief, the recommendations are: 
■ Scheme delivery: The GOE should set up an inter-ministerial agricultural water 

task force to foster accountability, to align responsibilities between federal and 
state government departments, and to allow for better information management 
(especially for small-scale schemes). It should institute a systematic prioritization 
processes for the selection of projects to improve resource allocation and to 
maximize return on investments.  

■ Low-performing schemes: Improving scheme performance (especially small-
scale) requires incorporating applied research on irrigated agriculture (e.g., 
irrigation schedules) in regional research centers, coordinated at federal level and 
supported by experienced international centers; farmer and DA training through 
the extension system (e.g., on agricultural water management); and reconfiguring 
contract management for medium- and large-scale schemes to improve their risk-
return profile. 
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■ Overcoming scale-up constraints: To scale up the irrigation system, the GOE 
needs to ensure sustainable funding by developing business cases for water 
schemes at all levels and pursue cost recovery opportunities. Furthermore, 
increasing delivery capacity requires capacity building and retention programs for 
specialized labor and an attractive business environment for the local private 
sector. 

■ Irrigation development sustainability: Scheme sustainability demands an 
ambitious program for groundwater resource research and regulation, and 
integrating watershed and environmental management across all irrigation 
development. 

THE WAY FORWARD 

The recommendations outlined in this report and in the other sub-sector diagnostic 
reports are not an explicit roadmap of the activities the Bill & Melinda Gates 
Foundation is best positioned to solely resource; they reflect a set of findings to 
support MoARD and all donors in the planning and implementing strategies to 
accelerate growth and food security in the context of Ethiopia’s nationally stated 
objective to achieve middle-income status by 2025.  

The recommendations in this report are supported by a set of tools, developed during 
the course of the collaboration with local experts, which provide practical support to 
decision makers. Each recommendation has also been converted into detailed project 
plans that outline the activities required to begin implementation.  

Running such a program of activities will require significant resources. To achieve 
these objectives and implement the recommendations, the Government of Ethiopia 
will likely have to mobilize resources beyond its own, tapping into the financial 
resources and skills of Ethiopians as well as foreign individuals and institutions. To 
realize the new 1.1 million hectares of irrigation and develop long-term capacity for 
future investment, the preliminary investment need for infrastructure and machinery is 
estimated at ETB 81 billion.  

A very preliminary, high-level estimate suggests additional resource needs on the 
order of 200 full-time equivalent employees (FTEs) and a running budget of 
USD 20 to 50 million per annum depending on how implementation is carried out. 
These are the estimated maximum annual resource requirements, to be scaled up over 
a period of multiple months. This is a significant commitment, which may require the 
joint investment of government, donor, and private sector resources. However, the 
deployment of these resources over the next five years could lead to a step-change in 
the efficiency and effectiveness with which irrigation services are delivered to the 
country, leading to benefits several times the size of the costs. 

With a clear, fact-based vision for the aspiration, a credible plan of action, and the 
support of an effective performance management process, Ethiopia will be in a strong 
position to mobilize the resources needed to deliver on this important topic. Ethiopia is 
a country rich in water resources. With determined purpose, and taking care to avoid 
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the mistakes other countries have made, Ethiopia can convert those resources into a 
critical asset for the country. The recommendations of this report offer a first view on 
how this can be done.  

A preliminary view of the sequencing of high-priority activities that could strengthen 
the irrigation sector is as follows: 

Near term 
(1-2 years)

Mid term
(3-5 years)

Develop an agricultural water task force between 
MoARD, MoWR and MoFED to foster accountability; 
design incentives for accurate reporting; create 
harmonized and efficient reporting process
 Introduce systematic project prioritization through 

developing investment decision criteria 

 Identify short and long term applied research 
needs and disseminate existing knowledge 
Update training modules for DAs, begin to train 

to DAs
Review third party contracting practices within 

GOE

Scheme 
performance

Develop simple business model to plan irrigation 
schemes with guidelines on cost recovery, 
collection mechanisms and design for  revolving 
loan funds for the development of irrigation 
projects 
Reduce investment risk to promote 

small/medium private sector engagement

System scale 
up

Develop terms of reference for groundwater 
research program
 Identify sources of funding for groundwater 

research program, and set standard set of 
practices for groundwater exploration

Sustainability

Delivery on 
plans

▪ Create strong links with regions for overall 
coordination of reporting to task force

▪ Include prioritization process in regular budgeting 
cycles

▪ Align on local, regional and federal priorities and 
use  prioritization tool for donor dialogues

Bridge research  need gaps; facilitate interaction 
between researchers and farmers
Continue DA training with updated training 

modules
Embed contracting strategically in capability 

building plan

Build and retain engineering capacity
Build small business capabilities in private sector 

and properly regulate and standardize industry, 
especially drilling

Reverse degradation and rehabilitate watersheds 
for improved irrigation productivity (e.g.  
Develop salinity management strategy, link WSM 
intervention to irrigation)
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IV Background  
Agriculture is the core driver for Ethiopia's growth and long-term food security. The 
stakes are high: 15 to 17 percent of GOE's expenditures are committed to the sectori, 
agriculture directly supports 85 percent of the population's livelihoodsii, 43 percent of 
gross domestic product (GDP) iii, and over 80 percent of export valueiv

Ethiopia's agricultural sector has witnessed consistent growth since 2003: maize 
production has expanded at 6 percent per annum, and the aggregate export value 
across all commodities has grown at 9 percent per annum

. 

v, underpinning an 8 percent 
annual growth rate in GDPvi. Public investment has expanded access to productive 
inputs, such as hybrid maize seed and fertilizer1. Concerted government spending in 
extension has also established over 8,500 Farmer Training Centers (FTCs) and trained 
63,000 Development Agents (DAs) from 2002 to 20082. However, the sector continues 
to face a set of constraints that restrict further and accelerated growth. Markets are 
underdeveloped, federal- and regional-level public and private sector partners lack 
capacities to implement, some gender imbalances continue to be unaddressed, safety 
nets account for a large proportion of agricultural spending, irrigation potential 
remains underdeveloped, shortages of improved inputs hinder growth, and key areas of 
the enabling environment require improvement. Most importantly 5 to 7 million 
Ethiopians remain chronically food insecurevii

At the request of the Government of Ethiopia, the Bill & Melinda Gates Foundation 
(BMGF) agreed in 2009 to undertake diagnostic reviews of Ethiopia’s seed system, 
irrigation, extension, agricultural finance, soil fertility/fertilizer, and markets value-
chains for maize, livestock, and pulses

.  

3

The development of these reports has been led by senior fellows with the International 
Food Policy Research Institute (IFPRI), the Ethiopian Institute for Agricultural 
Research (EIAR), the International Livestock Research Institute (ILRI), the 
International Water Management Institute (IWMI), and the Association of Ethiopian 
Microfinance Institutions (AEMFI). Throughout their work, these sector experts 
worked closely with technical experts at the Ministry of Agriculture and Rural 

. Jointly, these sub-sector diagnostics inform a 
separate holistic report with systems-level recommendations across agriculture. This 
systems-level work captures common themes from the more siloed diagnostics and 
identifies priority areas to drive food security and growth. The integrated, summary 
report also provides an implementation strategy for a program to accelerate 
agricultural development in Ethiopia. 

                                              
1 Refer to the seeds and soil fertility diagnostic reports for more details 

2 Refer to the extension diagnostic report for more details 

3 Final reports and recommendations from the individual sub-sector diagnostics are completed and available for review.   
Contingent on the approval of GOE, the Foundation anticipates working with MoARD and IWMI to facilitate the 
publication of the reports. 



13 

 

Development (MoARD) as well as with other local stakeholders and local and 
international content experts. 

The findings of the sub-sector diagnostics and the system-wide report are a 
complement to national GOE strategies, namely PASDEP II, along with corollary 
projects financed by the GOE and its development partners. The purpose of the work 
is to support the GOE to help accelerate the achievement of PASDEP II’s goals for 
sustainable growth, food security, and a pathway to middle-income status by 2025. 
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V Methodology of diagnostic work 
In close consultation with the Ministry of Agriculture and Rural Development 
(MoARD) and the Ministry of Water Resources (MoWR), a team of local and global 
experts, led by International Water Management Institute (IWMI), undertook the 
irrigation system diagnostic in Ethiopia from November 2009 to March 2010. Over 
100 stakeholders, including many small-scale farmers, were consulted as part of the 
process at the kebele, woreda, regional, and federal level. An independent Ethiopian 
expert panel, an international content group, development partners, local institutions, 
NGOs, and other actors also provided input into this work. These discussions 
culminated in a wide ranging stakeholder convening held in the beginning of March 
2010, where the team's preliminary finding and recommendations were presented. This 
final report reflects the input of all local partners and stakeholders currently operating 
in the irrigation sector in Ethiopia.  

This sectoral analysis, similar to the diagnostic work in other sub-sectors of Ethiopia's 
agricultural system facilitated by the BMGF at the request of the Prime Minister, 
consisted of a rigorous multistep process, described below: 

■ Extensive review of the relevant literature. The irrigation sector in Ethiopia has 
been the subject of substantial investigation. The team conducted an exhaustive 
review of over 40 reports, which provided a baseline understanding and starting 
point for the team's work. A listing of the various reports consulted is contained in 
Appendix 1. Further, a rich analysis of international cases provided a context to 
understand the enabling factors in other economies for successful interventions.  

■ In-depth key informant interviews. Over 100 stakeholders, including MoARD, 
BoARD, woreda- and kebele-level government staff, development partners, 
research institutes, traders, cooperatives, unions, farmers, investors, and others 
participated in interviews. The interviews brought context to and surfaced 
constraints identified in the literature review; they also provided a soundboard to 
validate findings and recommendations.  

■ Collection of primary qualitative and quantitative data – primary data were 
collected through participatory rapid assessment methods to fill key gaps in the 
available data set.  This involved interviewing farmers’ groups, community leaders, 
and local traders on various aspects of their operations. The fact-driven analysis 
allowed teams of consultants to make sectoral projections and modeling around 
constraints and opportunities in the irrigation sector. These analyses, in conjunction 
with informant interviews and literature reviews, provided the basis for a broad set 
of systemic recommendations designed to strengthen the current Ethiopian 
irrigation sector.  
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■ Multi-stakeholder convenings. Convenings were held toward the end of the study 
to present, test and further refine the team's initial findings and recommendations. 
Convenings were attended by regional and federal government officials, private 
sector representatives, as well as national and international research organizations. 

■ Synthesis and validation with expert panels. As a final review of the 
recommendations and findings, three separate expert panels were consulted during 
the review process: an independent Ethiopian content expert panel; an international 
content expert group; and a high-level advisory group for cross-sectoral and broad 
development issues. Input was provided by these panels in an iterative process, 
consisting of meetings and direct comments into documents, held over a multi-
month period. During this period, the team also continued to receive feedback from 
MoARD leadership.  

The methods sought to combine academic rigor with a participatory, forward-looking, 
and actionable process with the stakeholders in Ethiopia who, at the end of the day, are 
the protagonists who will be affected by and take leadership in the implementation of 
the findings and recommendations of this work. It also sought to interact directly with 
the farmers, particularly women, who are not only the primary beneficiaries of the 
work, but the final link in the chain in implementing recommended interventions. The 
incorporation of a farmer perspective ensures that recommendations are demand 
driven, catering to the needs of the clients of this work. 

 



1. Ethiopia’s irrigation sector and future 
development potential 

1.1 THE IMPORTANCE OF IRRIGATION IN AGRICULTURAL DEVELOPMENT 
The development of irrigation and agricultural water management holds significant 
potential to improve productivity and reduce vulnerability to climactic volatility in any 
country. Although Ethiopia has abundant rainfall and water resources, its agricultural 
system does not yet fully benefit from the technologies of water management and 
irrigation. The majority of rural dwellers in Ethiopia are among the poorest in the 
country, with limited access to agricultural technology, limited possibilities to 
diversify agricultural production given underdeveloped rural infrastructure, and little 
to no access to agricultural markets and to technological innovations. These issues, 
combined with increasing degradation of the natural resource base, especially in the 
highlands, aggravate the incidence of poverty and food insecurity in rural areas. 
Improved water management for agriculture has many potential benefits in efforts to 
reduce vulnerability and improve productivity. Specifically, primary rationales for 
developing the irrigation sector in Ethiopia include: 

■ Increased productivity of land and labor, which is especially pertinent given 
future constraints from population growth 

■ Reduced reliance on rainfall, thereby mitigating vulnerability to variability in 
rainfall 

■ Reduced degradation of natural resources 
■ Increased exports 
■ Increased job opportunities, and promotion of a dynamic economy with rural 

entrepreneurship. 
Despite significant efforts by the Government of Ethiopia (GOE) and other 
stakeholders, improving agricultural water management is hampered by constraints in 
policy, institutions, technologies, capacity, infrastructure, and markets. Addressing 
these constraints is vital to achieve sustainable growth and accelerated development of 
the sector in Ethiopia. 

1.2 OVERVIEW OF ETHIOPIAN IRRIGATION 
Ethiopia comprises 112 million hectares (Mha) of land. Cultivable land area estimates 
vary between 30 to 70 Mha. Currently, high estimates show that only 15 Mha of land 
is under cultivation. For the existing cultivated area, our estimate is that only about 
4 to 5 percent is irrigated, with existing equipped irrigation schemes covering about 
640,000 hectares (see details below). This means that a significant portion of 
cultivated land in Ethiopia is currently not irrigated. This section examines Ethiopia’s 
water sources for irrigation, current irrigation schemes, and potential to increase 
irrigated lands. 

Our premise is that well-managed irrigation development is key in helping Ethiopia 
overcome major challenges including population pressure; soil and land degradation; 
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high climate variability, and low agricultural productivity. In addition, agricultural 
water development is crucial to improve smallholder livelihood and income in 
Ethiopia, since irrigation can help farmers increase their crop production, increase crop 
variety, and lengthen their agricultural seasons.  

As explained in subsequent sections, the study estimates that over the next two 
decades, Ethiopia could irrigate over 5 Mha with existing water sources, contributing 
around ETB 140 billion per annum to the economy and ensuring food security for up 
to six million households (~30 million direct beneficiaries). 

1.2.1 Rainfall in Ethiopia 
Rainfall is the ultimate source of water in Ethiopia, with surface water, ground water, 
and other water sources fed by rain. To understand the country’s irrigation potential, it 
is important to understand these water sources.  

Ethiopia has significant rainfall. Based on grid-based average annual rainfall and the 
land area, the study estimates that Ethiopia receives about 980 billion (~1 trillion) 
cubic meters (m3) of rain a year. Ethiopia is divided into 32 major agro-ecological 
zones (AEZ) based on temperature and moisture regimes classification dataviii

FIGURE 1: Three Ethiopias 

. These 
32 AEZs can be classified further into three primary zones within Ethiopia. This 
classification mirrors that found in the Rural Development Policy and Strategy (2001) 
and the Plan for Accelerated and Sustained Development to Eradicate Poverty 
(PASDEP). The three zones are: high rainfall areas, moisture deficit zones, and 
pastoralist zones. Figure 1 shows these three zones, based on rainfall and evapo-
transpiration.  

 

SOURCE: IWMI 
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These three zones have the following characteristicsix

■ High rainfall zone. Covers 24 percent of land, 43 percent of population, and 
51 percent of permanent crop output. In these areas, rainfall tends to exceed 800 
mm/year. Typical development is mixed crop-livestock systems, though crops 
dominate. The land is not particularly vulnerable, nor is it very productive. Here, 
irrigation would be supplementary to produce a second crop and increase 
productivity. Note that despite significant rainfall in this zone, the rainfall is 
highly variable, and occurs in a limited period of the year. 

: 

■ Moisture deficit zone. Covers 32 percent of land, 47 percent of population, and 
39 percent of permanent crop output. Rainfall is generally lower than 600 
mm/year. Rainfall is highly variable, and the land is moderately to highly 
degraded. Production is typically mixed crop and livestock, with crops 
dominating. These areas are often vulnerable and degraded, and constrained by 
low productivity and overpopulation. Here, irrigation could secure food 
production, improve livelihoods, and increase food resilience. 

■ Pastoralist zone. Covers 44 percent of land, 10 percent of population, and 
10 percent of permanent crop output. Except in the west part of the country, 
rainfall is lower than 600 mm/year. Pastoralist, livestock-based and non-sedentary 
lifestyles prevail, and these areas are constrained by vulnerability and low 
livestock productivity. Irrigation would create livelihood options and increase 
food resilience.  

In the past, development aid was largely directed to moisture deficit and pastoralist 
zones, owing to the vulnerability of their populations and the large-scale irrigation 
potential in low-land areas – mostly pastoralist zones. Now, agricultural development 
efforts are also taking place in high rainfall zones. For instance, the Agricultural 
Growth Program (AGP) focuses on 83 districts (woredas) to boost agricultural 
productivity and growth. Our recommendations (see Section 3 below) have different 
implications for the different zones. 

1.2.2 Water sources based on rainfall  
Rainfall is available in multiple forms that can be used for agriculture and irrigation. 
These forms include surface water (perennial and seasonal rivers), renewable 
groundwater, wetlands, soil moisture, and rainwater (captured or lost through evapo-
transpiration). However, as shown below, these water sources are severely 
underdeveloped and under-utilized in Ethiopia, implying that there is significant 
potential to increase water usage from these and other sources. (See Section 1.7 below 
for details of the irrigation potential of each of these water sources). 

■ Surface water: Ethiopia has 12 river basins that provide an estimated annual run-
off of ~125 billion m3, with the Abbay basins (in central and northwest Ethiopia) 
accounting for ~45 percent of this amountx. While much of this run-off could be 
used for irrigation or other purposes, Ethiopia has limited water infrastructure to 
use this surface water. For example, current per capita water storage capacity is 
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just 160 m3

■ Groundwater: Given the hydro-geological complexity and costs, Ethiopia has 
barely exploited its groundwater resources, especially for agriculture. Research in 
this area is relatively new and initial estimates of groundwater potential vary from 
2.6  to 13.5 billion m

, which is only 20 percent of South Africa’s capacity. This implies that 
although water is physically available, the country lacks the infrastructure to 
properly use it. 

3 per yearxi

 

. Local experts’ advice and test drillings for 
pioneering projects suggest that the potential could be much higher. Figure 2 
maps the preliminary ground water potential of Ethiopia based off of elevation, 
aquifer productivity, and moisture availability.  

FIGURE 2: Preliminary map of groundwater potential 

 
SOURCE: IWMI, BASED ON DATA FROM  EIGS, BRITISH GEOLOGICAL SURVEY AND STUDY TEAM 

ANALYSIS 

 

■ Rainwater management: While Ethiopia has abundant annual rainfall, the 
rainfall varies spatially (different parts of the country), temporally (different times 
of year) and inter-annually (yearly cycles). As shown in Figure 3, 80 percent of 
rainfall occurs between June and September, while yearly variability can also be 
significant (e.g., about 30 percent average variation year over year). 
Consequently, increasing rainwater storage capacity and improving water control 
and rainwater management techniques, especially rain water harvesting (RWH), 
are critical to ensure that Ethiopia gets maximum use of its rainfall.  
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FIGURE 3: a) Annual  and b) inter-annual distribution of rainfall 
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SOURCE: IWMI, TEAM ANALYSIS 

 
■ In summary, Ethiopia has abundant annual rainfall and other significant water 

sources that with careful planning, infrastructure development, and resources, 
could be developed for irrigation and other development needs.  

1.3 EXISTING IRRIGATION DEVELOPMENT 
As detailed below, the study estimates that current irrigation schemes cover about 
640,000 ha across the country4

■ Small scale-irrigation (SSI), which are often community-based and traditional 
methods, covering less than 200 hectares. Examples of SSIs include household-
based RWH, hand-dug wells, shallow wells, flooding (spate), individual 
household-based river diversions and other traditional methods;  

.These irrigation schemes vary widely in size and 
structure, from micro irrigation (RWH), to river diversion, pumping, and small or large 
dams, etc. These schemes can be subdivided into:  

■ Medium-scale irrigation (MSI), which is community based or publicly 
sponsored, covering 200 to 3,000 hectares. Examples of MSIs include the  Sille, 
Hare and Ziway irrigation schemes;  

■ Large-scale irrigation (LSI) covering more than 3,000 hectares, which is 
typically commercially or publicly sponsored. Examples of LSIs include the 
Wonji-shoa, Methara, Nura Era and Fincha irrigation schemes. 

SSI schemes are the responsibility of the MoARD and regions, while MSI and LSI are 
the responsibility of the MoWR. See Figure 4 for location and size of Ethiopia’s 
irrigation schemes. Note that while it is relatively easy to identify and map LSI and 
MSI, the information related to SSI is not readily available and data about many 
RWHs are extremely difficult to capture due to poor information management and 
availability of data. 
                                              

4 Based on data from IWMI (in Awulachew et al, 2007) and grey documents from MoWR and MoARD, There is some 
uncertainty about the exact number and location of some schemes, particularly small-scale irrigation and rainwater 
harvesting.  
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FIGURE 4: Existing irrigation development 

 
SOURCE: IWMI 

 

The sources of water for these typologies of irrigation are provided in Table 1. 

TABLE 1: Major sources of water and irrigation typology in Ethiopia 

Source of water 

 

Typology of irrigation 

RWH SSI MSI LSI 

Rain water   (spate)  (spate)  

River diversion or 
pumping     

Ground water    (multiple wells)  

Micro and small dams     

Large dams     

 

Based on data from IWMI (in Awulachew et al, 2007) and grey documents from 
MoWR and MoARD, our estimate of 640,000 hectares of irrigation nationwide 
includes 128,000 ha from RWH, 383,000 ha from SSI, and 129,000 ha MSI/LSI. The 
M/LSI includes the Fentale and Tibila schemes. In total, the study estimates 241,000 
ha to be in zone 1, 315,000 ha in zone 2 and 84,000 ha in zone 3.  

It is important to emphasize again that information regarding RWH and SSI are crude 
estimates. For example, available estimates for RWH range from 40,000 to 800,000 
ha. This uncertainty and lack of scheme tracking has an implication for Ethiopia's 
monitoring capability of these schemes, which will be expanded upon later in the 
report. 
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1.4 OPPORTUNITIES FOR INCREASED IRRIGATION 
Before addressing specific areas for increasing irrigation in Ethiopia, this section 
details how agricultural water management in can help tackle some of the nation’s 
significant development challenges, including:  

■ Overpopulation. Irrigation can support crop intensification through which small 
plots of land can produce more per capita. The available household labor can also 
be engaged throughout the year, thereby improving labor productivity. Provision 
of irrigation can also create employment opportunities through the forward and 
backward linkages between irrigation and commodity value chains.  

■ Climate variability. Climate variability, including droughts and flooding, is a 
major agricultural constraint of Ethiopia. Climate variability is expected to 
increase the occurrence and the severity of extreme events (flood and drought) 
and related shocks. Improved water management and irrigation promote stability 
during prolonged droughts and can reduce vulnerability during environmental 
shocks.  

■ Land degradation. Ethiopia’s soil is estimated to be moderately to severely 
degraded, which decreases the productivity of land. Irrigation and watershed 
management can reverse this degradation by conserving soil and water, reducing 
flooding, and increasing recharge and base flow.  

■ Farmer productivity. Ethiopia’s crop productivity is frequently below potential. 
For instance, in 2008/09, the average maize yield was 2.2 metric tons per 
hectarexii

■ Gender equality. Irrigation can also provide significant benefits (and some costs) 
to rural women by enabling women farmers to increase their cash incomes and 
diversify family nutrition and food sources. To ensure equal access to land and 
water by women, irrigation access must be carefully monitored. Participation of 
women in Water Users’ Associations should also be promoted. At the same time, 
irrigation can have potentially negative consequences for women, such as 
increasing the burden of labor on women, as irrigation is a labor-intensive form of 
agriculture, and allowing men to capture an unfair share of farm profits.  

, compared to the potential yield demonstrated in on-farm field trials of 
4.7 tons per hectare. Increasing farmer productivity is a crucial lever to improving 
smallholder income and livelihood. Irrigation helps improve crop productivity, 
especially when used in conjunction with improved inputs (e.g., seed, fertilizer). 

1.5 IRRIGATION POTENTIAL IN ETHIOPIA 
As described above, Ethiopia has vast cultivable land (30 to 70 Mha), but only about a 
third of that is currently cultivated (approximately 15 Mha), with current irrigation 
schemes covering about 640,000 ha across the country.  

However, the study estimates that total irrigable land potential in Ethiopia is 5.3 Mha 
assuming use of existing technologies, including 1.6 Mha through RWH and ground 
water. This means that there are potential opportunities to vastly increase the amount 
of irrigated land, as detailed below.  
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1.5.1 Surface water potential  
Figure 5 and Table 2 summarize the irrigation potential in Ethiopia by river basin. 

TABLE 2: Irrigation potential in the river basin5

Basin 

 

Area (km

Catchment 
2

        Irrigation potentials (ha) 

) (Respective recent master plan studies) 

Small 
scale 

Medium 
scale 

Large 
scale 

Total 

Abay 198,890.7 45,856 130,395 639,330 815,581 

Tekeze 83,475.94 N/A N/A 83,368 83,368 

Baro-Akobo 76,203.12 N/A N/A 1,019,523 1,019,523 

Omo-Ghibe 79,000 N/A 10,028 57,900 67,928 

Rift Valley 52,739 N/A 4,000 45,700 139,300 

Awash 110,439.3 30,556 24,500 79,065 134,121 

Genale-Dawa 172,133 1,805 28,415 1,044,500 1,074,720 

Wabi-Shebele 202,219.5 10,755 55,950 171,200 237,905 

Danakil 63,852.97 2,309 45,656 110,811 158,776 

Ogaden 77,121    - 

Ayisha  2,000    - 

Total 1,118,074.53    3,731,222 

 

                                              
5 Data compiled from various master plan studies of river basins in Ethiopia. Note that the master plan studies focus mainly 
on medium and large-scale irrigation development, with little on small-scale irrigation and none related to RWH.  

 



24 

 

FIGURE 5: Ethiopia’s 9 major river basins and corresponding surface irrigation potential 

 

SOURCE: AWULACHEW ET AL, 2007 

 

Note that although the figures above indicate significant irrigation potential from 
surface water, the study posits that the methods used to estimate the potential in the 
master plans underestimate the actual potential.  

The distribution of the surface water potential breakdown by size is five percent SSI, 
nine percent MSI and 86 percent LSI. The distribution of these in the three zones is 
also shown in Figure 6. The potential of the SSI is not fully captured in this figure, as 
master plan documents tend to underestimate SSI potentials.  
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FIGURE 6: a) Irrigation potential in 3 zones by typology6

 

; b) Distribution of irrigation 
potential 

SOURCE: IWMI 

 

While there is significant potential to increase irrigation through various surface water 
schemes, there are many challenges to realize this potential. As can be observed in 
Figure 6, most of the surface water potential is located in pastoralist areas due to land 
availability and flow concentration in these low land areas. But realizing irrigation 
potential in pastoralist areas requires innovations, as it poses significant changes 
related to pastoralists’ traditional lifestyles such as sedentary farming, voluntary 
settlement from degraded highlands, and small- to large-scale commercial agriculture.  

                                              

6 Note that small-scale irrigation schemes are not considered exhaustively 
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1.5.2 Groundwater potential 
As noted above, groundwater in Ethiopia can be used for irrigation in multiple ways, 
such as deep and shallow wells from underground aquifers. Compared with other 
sources of irrigation, groundwater as a resource for agricultural development offers a 
number of advantages, including: 

■ Reliability of the water source, since it has a naturally renewable capacity if water 
is not extracted above certain thresholds  

■ On-demand water supply through natural water storage  
■ Domestic water source, with no trans-boundary considerations  
■ Availability in many places, e.g., in highlands, steep terrains, inland valleys, and 

plain areas 
■ Relative constancy of supply, which can help to buffer the high variability of 

surface water resources.  
Despite these advantages of groundwater, it is not widely exploited in agriculture in 
Ethiopia due to the following constraints: 

■ Costly development and operations. Depth of access can increase investment 
requirements, since the average cost of per hectare of groundwater development, 
including operation, is two to four times higher than for surface water irrigation 
(e.g., stream diversion). This is especially true for deep wells, which are 
expensive to develop and operate.  

■ Lack of a comprehensive understanding of Ethiopia’s groundwater resources. 
Information regarding aquifer characteristics, delineation, available water, 
sustainable recharge amount, etc., is limited and not well understood due to 
complex Ethiopian geology and lack of studies.  

■ Difficulties and costs related to the need for specialized equipment (e.g., deep 
drilling rigs) and specialized and well-trained staff (e.g., well drillers). 

Despite these constraints, there are major opportunities for the development and 
protection of groundwater, including: (i) exploiting shallow groundwater; (ii) 
enhancing water recharge in aquifers, including forestation in hilly areas, infiltration 
galleries, and subsurface dams to increase the available water in the sub-surface; and 
(iii) using a watershed-based approach to enhance soil and water conservation and 
increase the groundwater level in the valley bottoms for easy access to groundwater7

In this study, estimates suggest that groundwater irrigation potential is 1.1 Mha

.  
8

                                              
7 For example, see Tigray NRM report 

. 
Irrigable potential by zone is summarized in the following table. 

8 Estimates based on the following assumptions: a) renewable groundwater potential total 6.5 billion m3.;  b) groundwater 
distribution ratio in High:Medium:Low aquifer potential area is assumed to be 3:2:1 (see groundwater aquifer potential map 
in Appendix); c) water demand per ha is assumed to be 5,000, 6,000, and 7,000m3 for zones 1, 2, and 3 respectively. 
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TABLE 3: Groundwater potential in the 3 Ethiopian zones 

Zone and ground potential Available water (BM3) Irrigation potential (ha) 

Zone 1 high potential 1.06 211,386 
Zone 1 medium potential 0.83 137,636 
Zone 1 low potential 0.23 32,317 
Zone 2 high potential 0.63 126,806 
Zone 2 medium potential 0.49 81,542 
Zone 2 low potential 0.23 32,317 
Zone 3 high potential 1.56 311,808 
Zone 3 medium potential 0.85 141,989 
Zone 3 low potential 0.63 90,081 
Total 6.5 1,165,881 

 

As with surface water potential, this total means that there is significant potential to 
increase irrigation sources from groundwater. Since recent information indicates that 
Ethiopia’s groundwater potential could be significantly higher than currently 
estimated, this 1.1 Mha estimate can be refined in the future when more relevant 
information can be generated through further research and study. 

1.5.3 Rainwater harvesting (RWH) potential 
Currently rainwater use in Ethiopian agriculture involves both unmanaged and 
managed rainwater use in rain-fed agriculture. The former is the major source of 
agricultural water in crop, livestock, agro-forestry and related sectors, e.g., rainwater 
directly irrigating fields and pastures. In the latter, farmers use rainwater to maximize 
availability of soil moisture at a household level, with rainwater harvesting and 
shallow wells and through spate (flood) irrigation. Rainwater management can also be 
applied to water-logged areas of farm land.  

In terms of increasing irrigation potential incrementally to the formal irrigation 
component, through RWH and better water management, the study estimates that 
RWH can provide an additional 0.5 Mha in irrigation9

                                                                                                                                             

 

. The study assumes that such 
measures are most important in zone 2 due to its low and highly variable rainfall, 
leading to a need for supplementary irrigation. In zone 1, capturing RWH potential 
could be through spate and shallow hand-dug wells, while for zone 3, the irrigation 
potential from RWH is minimal due to low rainfall.  

9 Based on the assumption that 5 million households in zone 2 and zone 1 adopt about 0.1ha (1,000m2) of RWH 
developments leading to a fully irrigated harvest cycle 
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1.6 REACHING IRRIGATION’S DEVELOPMENT POTENTIAL  
As demonstrated above, Ethiopia has surface water, groundwater, and rainwater 
sources that can be developed for at least 5.3 million hectares of irrigation potential. 
This means that up to one-sixth of the country’s cultivable land can be irrigated 
through existing water sources – a significant increase from current levels. This 
includes 3.7 Mha from gravity-fed surface water and an additional 1.1 and 0.5 Mha 
from groundwater and rainwater harvesting, respectively.  

Over the next five years, Ethiopia has already planned in the PASDEP to increase its 
total area of irrigated land from the current 640,000 hectares (~4 percent of currently 
cultivated land) to about 1.8 Mha. SSI and RWH will account for about two-thirds of 
this expansion, as they require lower capital and technical investments, labor is 
available, they are able to reach fragmented communities and households, and they are 
possible on small plain areas.  

However, beyond the next five years, Ethiopia will have to significantly expand its 
irrigation sector to reach the full irrigable potential of over 5 Mha. Medium- and large-
scale schemes will be an important strategy to achieve this aspiration, in combination 
with exploring and developing groundwater potential, especially given that an 
estimated 85 percent of Ethiopia’s total surface water irrigation potential is estimated 
to be in large-scale schemes. Moreover, large-scale schemes will play a critical role in 
helping Ethiopia overcome the correlation between rainfall and agricultural growth – a 
goal no country has achieved without large-scale irrigation interventions. While critics 
of large-scale schemes argue that such schemes do not benefit smallholders, there are 
domestic case examples (e.g., Fentale, Wonji) that point to the ability of large-scale 
irrigation projects to benefit smallholders (see box on next page for some examples). 

As detailed in the following section, the critical challenges to overcome in order to 
deliver on these plans will be building capacity to plan, deliver, and maintain schemes 
given significant skills and equipment constraints; developing resources to manage 
information, planning and execution; and generating access to the foreign exchange 
and international investors needed to scale up capital-intensive schemes.  
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Case examples of LSI benefiting smallholders 

Several important benefits accrue from large-scale irrigation (LSI) that are relevant in 
the context of the Ethiopian irrigation sector, including: (i) per hectare investment is 
less costly than the isolated small-scale schemes, particularly when compared with 
deep groundwater or small dams, and (ii) large-scale schemes can break the 
relationship between agricultural growth and rainfall. 

However, critics of large-scale irrigation argue that such schemes are to the benefit 
of commercial farms instead of smallholders. Nevertheless, two domestic schemes – 
Mathara and Wonji – are examples of large-scale schemes that have already 
successfully benefited smallholders. Both the Methara and Wonji schemes are 
publically managed schemes that irrigate land in order to grow sugar cane. While the 
irrigated land is commercially owned, the primary benefit to smallholders is twofold: 
(i) through out-grower schemes, and (ii) through the creation of alternate livelihoods 
in the form of permanent and temporary employment. 

In the Mathara scheme, 11,000 jobs were created, 3,700 of which are permanent. 
Employees have access to free housing, water, and electricity as well as schools, 
clinics, and other facilities. In the case of the Wonji scheme, from 4,000 to 7,500 jobs  
are provided annually, depending on the time of year. Moreover, there are seven 
cooperatives that operate in conjunction with the Wonji factory to cultivate and sell 
sugar cane to the enterprise as out-growers. The enterprise also gives technical 
advice to these out-growers. 

While these two examples are of schemes where there are benefits to both 
commercial and smallholder farmers, there are emerging examples of large-scale 
schemes in Ethiopia intended for the exclusive benefit of smallholders. Two such 
examples are the Fentale and Koega schemes. The Fentale scheme, for instance, is 
a gravity-based irrigation scheme aimed at reducing persistent food insecurity and 
enhancing pastoralists’ livelihood options in the Oromia region. While nether scheme 
has been in existence long enough to fully assess the benefits to smallholders, the 
success of the Methara and Wonji schemes and the smallholder-driven intervention 
of the Fentale and Koega schemes are positive initial indications that large-scale 
irrigation can be used to the benefit of smallholders in Ethiopia. 

Reference: IWMI 
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2. Challenges to developing irrigation in 
Ethiopia 

In the next five years Ethiopia plans to significantly increase its irrigated land from the 
current 640,000 ha to about 1.8 million ha, through small-scale irrigation, rainwater 
harvesting, and other medium- and large-scale irrigation projectsxiii

■ Behind-schedule scheme delivery. There is often a significant gap between 
plans for irrigation projects (number of projects, number of hectares to be 
irrigation) and the actual construction or delivery of these projects. For example, 
the 2010 irrigation target from the PASDEP I plan was 820,000 hectares of 
irrigated land (75 percent by SSI or RWH and the remaining with M&LSI). But 
by mid-2010, only 640,000 hectares were currently equipped, which was 180,000 
ha short of the target.  

. This 280 percent 
increase from current irrigation levels will require tremendous resources, including 
funding, human capacity, infrastructure, and other human and capital investments. 
However, Ethiopia faces four key technical, socio-economic, institutional, and 
environmental challenges that must be overcome in order to meet this ambitious target: 

■ Low-performance of schemes. Many schemes currently operate significantly 
under their design capacity. The research team estimates that scheme performance 
is on average 30 percent below design, implying a loss of about 230 thousand 
hectares of irrigated land, leading to only 410,000ha performing to the 
expectationsxiv

■ Constraints on scale-up of irrigation projects. The GOE’s aspiration to nearly 
triple the number of irrigated hectares over the next five years will only be met by 
overcoming a series of scale-up constraints such as inadequate funding, human 
capacity and labor constraints, and limited private sector involvement.  

.  

■ Protecting irrigation development sustainability. Sustainability is threatened 
by unregulated surface and groundwater development, lack of watershed and 
environmental management, and the need for smallholder farmer buy-in and 
investment. For example, land degradation caused by soil erosion (about 1.9 
billion tons of topsoil are lost annually in Ethiopia,xv

The following sections provide an in-depth exploration of these four challenges in 
terms of institutional, human and technical capacity, capability, policy context, and 
funding. The constraints are explored at each decision-making level (federal, regional, 
woreda, farmers). 

 negatively affects 
agricultural productivity, and salinity is already an issue in some large-scale 
irrigation settings. 

2.1 GAP IN PLANS VERSUS DELIVERY OF IRRIGATION PROJECTS  

Over the last five years, the GOE has increased its focus on irrigation development and 
dedicated more resources to it. But while targets have been ambitious, deliveries have 
failed to meet many of the irrigation targets. For example, as shown in Figure 7, the 
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MoWR planned to construct 128,000 hectares of medium- and large-scale irrigation 
schemes in the original PASDEP plan, but actually constructed projects covering only 
about 43,000 hectares by 2010, which is 66 percent below target. In the same plan, 
MoARD planned 389,000 hectares for small-scale irrigation projects but was able to 
implement only 285,000 hectares by 2010 (27 percent less than planned)xvi

FIGURE 7: Plan

.  

10

 

, achievement and gaps of irrigation development by end of 2010 

SOURCE: MOARD, MOWR, TEAM ANALYSIS 

 
The discrepancy between irrigation plans and delivery is driven by three primary 
constraints: 

■ Institutional capacity and capability. Across many levels of the government 
(from kebele/woreda, to regional/zone and federal level), there are significant 
institutional challenges that prevent irrigation plans from being fully 
implemented. These include no standardized approach across agencies for 
mapping/monitoring existing projects; lack of project ownership; lack of 
institutional memory; and insufficient technical staff. Decision makers also do not 
have guidelines or systems for prioritizing investment decisions and project 
pipelines, which prevents efficient ranking and budgeting based on needs and 
resources.  

■ Technical capacity and tools. Many government agencies and private sector/ 
NGO stakeholders lack the technical capacity and tools necessary for efficient 
irrigation planning and implementation. No national database is available on 

                                              

10 1 Original PASDEP construction plan of 430,000 ha; start of construction of 126,000 ha only 
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existing irrigation projects or irrigation needs, which could make data accessible 
from the federal to the local level. There is also no reliable baseline data at any 
level, making it difficult to plan, coordinate, budget, or manage irrigation 
schemes, e.g., rainwater harvesting baseline estimates vary significantly, from 
40,000 to 800,000 hectares. 

■ Inadequate policies and regulations. The GOE lacks a regulatory framework for 
many issues surrounding irrigation schemes, including water fees, water rights, 
water conflict resolution, incentives for collaboration between the local, regional, 
and federal levels; incentives for accurate reporting of current projects, etc. All of 
these gaps increase the risk and uncertainty of many irrigation schemes and 
prevent many projects from being realized.  

To address these challenges, this report recommends several actions (see Section 3 
below), including an inter-ministerial agricultural water task force to increase 
accountability and governmental systems to prioritize projects in order to improve 
delivery and resource allocation.  

2.2 LOW PERFORMANCE OF EXISTING SCHEMES 
The second hurdle to irrigation development is the underperformance of existing 
irrigation schemes. As shown in Figure 8, many irrigation projects are operating 
significantly under their design capacity, with the schemes analyzed below operating 
at just 64 percent of their design capacity (640,000 ha equipped capacity versus 
410,000 ha actually operational), and small-scale schemes accounting for 90 percent of 
the gap. Under-performance is an issue for all scheme types (small, medium, large) in 
all three zones.  
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FIGURE 8: Irrigation schemes performance efficiency11

 

 

SOURCE: IWMI, WORLD BANK 

 

There are multiples reasons for this low performance:  

■ Operations/maintenance. Extensive research shows that non-/under-
performance is caused primarily by inadequate operations and maintenance 
(O&M) of projects, e.g., sedimentation impact, inadequate structural designxvii

■ Human capacity. Human capacity is limited across multiple government and 
private sector actors. This includes a shortage of skilled workers (e.g., engineers, 
designers) to build and maintain projects and a lack of basic irrigation skills 
among farmers and development agents to operate and maintain small-scale 
projects. 

; 
smallholders’ limited skills in the operation and maintenance of small-scale 
projects; and poor contract and performance management for medium- and large-
scale intervention schemes, among other issues. The authors for this report 
observed many of these constraints during a field visit to the Oromia region. In 
addition, scheme performance often deteriorates over time due to wear and tear of 
irrigation structures and depletion of soil quality, making operations and 
maintenance especially important.  

■ Research/management capabilities. There is no coordinated research program 
on agricultural water management, no applied research on national irrigation 
systems, no link between researchers and farmers, and no manuals on irrigation 
for local crops. There is also poor management of project contracts and 

                                              
11 Abandonment is based on 2004 MCE data (quoted in IWMI 123), updated in interviews with MoWR (2010), 

underperformance is based on sample of 12 schemes assessed in IWMI working paper (2007); covering range of private 
and public schemes 124; underperformance of 11% 
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performance – including non-transparent bidding and selection processes, lack of 
contract management skills, lack of checks and balances – all of which can 
increase project costs, delivery time, and risk.  

To address these challenges, the authors recommend several efforts, including 
prioritizing applied research on irrigated agriculture, enhancing the training of farmers 
and development agents on agricultural water management through the extension 
system, and improving contract management for medium and large irrigation schemes. 
See detailed recommendations in Section 3 below. 

2.3 CONSTRAINTS ON SCALE-UP  
The planned scale-up to 1.8 Mha by 2015 will pose many challenges to Ethiopia’s 
irrigation infrastructure and processes. The primary constraints on scale-up include:  

■ Sustainable funding pipeline. The authors estimate that about ETB 80 billion 
will be required over the next five years to develop the additional irrigation 
projects to reach the Government’s 1.8 Mha goal, including construction costs 
and capital and operating expenditures. Without adequate funding, many 
irrigation schemes will not be built, limiting Ethiopia’s ability to develop its 
agricultural sector. Since GOE and donor funding is unlikely to cover these costs, 
stakeholders will need to develop innovative funding strategies, including cost 
recovery practices such as those applied in Fantale, involvement of private sector 
partners, long-term funding for operations and maintenance, and new collection 
mechanisms (potentially via legal recognition of water user associations 
(WUAs)). 

■ Lack of human delivery capacity. There is currently a lack of human delivery 
capacity, including capacity in engineering, agronomy, surveying, and drilling 
among technical experts, as well as farmer knowledge, business plan development 
and planning/supervision/budgeting at the farmer and governmental levels. With 
the planned increase in irrigation schemes in the next five years, human capacity 
requirements will escalate. However, under current recruitment and retention 
practices, the GOE is likely to face significant shortages of qualified staff. The 
study estimates this shortage to be approximately 2,139 junior staff and nearly 
500 senior staff by 2015. For example, MSI and LSI schemes (~35 percent of 
development) will face an estimated gap of ~450 junior and ~60 senior engineers 
in year one of the rollout. In addition, a lack of overall construction capacity is 
likely to slow down construction and irrigation scale-up.  

■ Private sector involvement. In the past, the private sector has played almost no 
role in irrigation development. Public water works enterprises are currently 
working to bridge this gap, but given the magnitude of the challenge the private 
sector should be further encouraged through positive business models, 
opportunities for investments, and other incentives. Ethiopia has successfully 
achieved private sector involvement in its domestic water supply, and could 
develop the agricultural water infrastructure along this model. For example, the 
demands for machinery (e.g., drilling rigs, loaders, excavators) to construct 
irrigation projects will be very high over the next five years. The authors estimate 
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that about ETB 10 billion of machinery will be required for MSI and LSI schemes 
alone, including about 400 additional excavators and loaders, and 30 to 45 drilling 
rigs. This need presents a significant opportunity for private sector involvement, 
including Ethiopian businesses that already own the needed equipment.  

To address these challenges, the authors recommend several actions (see Section 3 
below), including development of business cases and cost recovery measures to 
contain costs and attract private sector stakeholders, and GOE efforts to retain and 
increase qualified irrigation staff. 

2.4 IRRIGATION DEVELOPMENT SUSTAINABILITY 
The opportunity to greatly expand the country’s irrigation system presents both 
significant opportunities and challenges in terms of environmental and economic 
sustainability. Key challenges include:  

■ Sustainability of surface water. Since surface water resources could be a 
significant part of Ethiopia’s irrigation development (through river diversions, 
small pumps, and other means), it will be necessary to balance the use and 
diversion of surface water between different users. Unplanned or unregulated use 
could result in environmental damage and social conflict through significant 
resource capture by wealthy or powerful populations, or those located upstream 
from other communities. The GOE will need to ensure equitable surface water 
access and, when necessary, expand sources of surface water during irrigation 
seasons through improved planning and basin-wide water management. 

■ Sustainability of groundwater resources. Ethiopia is venturing into uncharted 
territory by pioneering agricultural groundwater development projects, e.g., in 
Borena. This project and others have the potential to transform livelihoods for 
small-scale farmers, but they can also threaten groundwater sustainability if they 
are not properly managed. Currently, there is almost no knowledge or research in 
Ethiopia on the distribution of groundwater, rates of recharge, and other issues 
that are essential for groundwater sustainability and protection. To protect 
groundwater sustainability, these knowledge gaps must be closed, and regulations 
preventing groundwater exploitation should be introduced. In India’s Punjab 
region, for example, ineffective regulations and heavily subsidized energy to 
over- pump groundwater led to overuse. As a result, the Punjab now faces water 
shortages. Ethiopia can learn from such examples and ensure sustainable 
development pathways.  

■ Watershed and environmental management. Soil erosion is the main cause of 
land and water degradation in Ethiopia, which severely limits agricultural 
productivity. Salinity problems due to water logging have already caused the 
abandonment of parts of large irrigation schemes. Watershed and environmental 
management must be integrated into all irrigation development projects, 
particularly in lowland areas that prone to salinization from poor soil quality. 
Since environmental and ecosystem protection are prerequisites for successful 
irrigation development, the GOE must integrate watershed safeguard measures 
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into the bid to deliver irrigation schemes. Measures are also required to mitigate 
potential health risks, such as malaria and schistose. 

■ Smallholder farmer investments/buy-in. Despite recent increases in local and 
demand-driven small-scale irrigation and SSI/RWH projects (e.g., AGP), 
smallholders and kebeles are not yet fully equipped to participate and need more 
knowledge about modern irrigation practices and business development skills. In 
particular, the relatively high cost of irrigation infrastructure represents a large 
investment risk for many smallholders. To attract smallholder involvement and 
support for irrigation development,  the following should be considered:  
– If smallholders can see a positive return on investment and long-term benefits 

from irrigation, they are more likely to invest their limited resources in 
irrigated agriculture. 

– Farmers need a functioning irrigation supply chain, e.g., equipment and inputs 
for building and maintaining SSI/RWH irrigation schemes.  

– Smallholders, kebeles, and DAs need funding and training to use and promote 
small-scale irrigation. This includes irrigation extension, training in how to 
apply for irrigation funding, and other needs.  

2.5 SUMMARY 
In sum, Ethiopia faces many challenges in its quest to expand irrigation and achieve 
the five-year, 1.8 Mha target for irrigation development. These challenges include 
closing the gap between planning versus delivery of irrigation projects; improving the 
performance of existing irrigation schemes; removing constraints on the scale-up of 
irrigation projects; and ensuring the sustainability of water resources for irrigation. 
Specific recommendations for overcoming these challenges are detailed in the next 
section.  
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3. Roadmap for accelerating agricultural 
irrigation in Ethiopia  

As detailed above, Ethiopia’s plans to increase its current irrigation coverage from 
640,000 ha to the government’s target of 1.8 Mha in the next five years will be a 
challenge. To achieve this ambitious goal, the research team recommends specific 
steps in four key areas – improving scheme delivery, improving scheme performance, 
removing constraints for scaling up the irrigation system, and focusing on scheme 
sustainability.  

In collaboration with the GOE and other stakeholders, this report includes a 10-point 
detailed action plan that outlines what activities should be done when, who is 
responsible, and who should implement each step should (Figure 9). The discussion on 
the action plans below is meant to serve as a high-level summary of the project plans 
and tools developed in the diagnostic. As such, this does not reflect the full detail of 
the work. Please refer to Appendix 3 for additional details.  

FIGURE 9: Action plans for transforming irrigated agriculture in Ethiopia 
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3.1 DELIVERY ON PLANS  
To strengthen delivery on plans, the authors recommend setting up an agricultural 
water task for to ensure accountability and introducing a system to prioritize irrigation 
projects. 

Recommendation I: Set up an agricultural water task force to ensure 
accountability  
To standardize data collection and management of all existing and planned irrigation 
schemes and monitor their performance, the GOE should set up an inter-ministerial/-
regional agricultural water task force (AWTF). This task force would have a short-
term life span with a clear set of deliverables and would sit within the Office of the 
Prime Minister. The main goal is to monitor irrigation schemes and develop reliable 
information management and decision-making mechanisms. 

The task force should include representatives from the MoWR, MoARD, and MoFED 
and should build strong links with the regional Bureaus. It would eventually become a 
shared services unit within the MoWR or the River Basin Authority whose mandate 
would be to disseminate information and manage ongoing projects according to 
guidelines set by the task force. The expected activities and proposed outcomes are 
provided in the following table.  

TABLE 4: Activities and targeted outcomes of AWTF 

Activities proposed Targeted outcomes 

Establish task force between MoFED, 
MoWR, and MoARD 

Create strong links with regions for overall 
coordination 

Create harmonized and efficient reporting 
process 

Design incentives for accurate reporting 

All actors at all levels aligned and informed 
about existing and planned irrigation 
investments 

Reliable and consistent baseline 
information at all levels 

Process and responsibilities clear and 
aligned for regularly updating and quality 
checking on baseline information 

 

As first steps, the task force would: 

■ Create a national baseline on irrigation projects with accurate information on 
existing schemes and their performance. This will allow the GOE and other 
stakeholders to monitor and maintain schemes, share knowledge of best practices, 
and create efficient resource allocation of investment versus maintenance.  

■ Develop a standardized reporting methodology for irrigation data, e.g., 
scheme definitions, performance metrics, for all delivery levels from federal 
government to woreda to individual schemes.  

■ Design a process and communication strategy to share the methodology and 
baseline data. This should include creating common reporting formats, and 
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training actors at regional and local levels in definitions, data collection, and 
monitoring of schemes. 

■ Outline accountabilities and incentives for gathering and managing baseline 
information at all GOE levels, including quality control, feedback to the regions, 
and local reports. 

In order for the task force to institutionalize a standard reporting process and baseline 
on irrigation projects, it must coordinate across the federal (e.g., MoWR, MoARD), 
regional, and woreda levels to ensure accurate and timely reporting of irrigation data. 
The task force can support the federal, regional, and woreda levels in achieving these 
goals, as described below:  

■ Task force (MoFED, MoARD, MoWR). The task force should appoint one 
owner of the process within the appropriate ministry. This owner should act as a 
facilitator between other ministries, as necessary. The owner will need to create 
reporting guidelines and ensure central storage of reporting files. Emphasis 
should be placed on building upon existing database sections and programming 
departments within MoWR and MoARD. 

■ MoWR (M/LSI). At the MoWR level, an owner of reporting should be assigned. 
This owner will be the primary liaison between MoWR and the task force. With 
the help of the task force, the owner should create a simple Excel-based reporting 
schedule; institutionalize reporting, e.g., schedule regular updates to senior 
MoWR leadership; and establish a reporting system with scheme managements. 
Finally, senior MoWR leadership should communicate the new reporting 
processes and guidelines within the ministry, and to regions, to ensure adherence.  

■ MoARD (SSI). The primary action at MoARD involves developing a reporting 
tool for SSI and RWH. It may be necessary to contract an NGO or research 
institute (e.g., IWMI) to help design such a tool. During the development of the 
reporting tool, examples of decentralized data gathering should be leveraged from 
other sectors (e.g., health care) or countries (e.g., India). Finally, senior MoARD 
leadership should communicate new reporting processes and guidelines within the 
ministry and to regions to ensure alignment.  

■ Regional bureaus (BoARD, BoWR, BoIA). At the regional level, regional heads 
will help oversee the reporting process. In addition, the regional heads should 
jointly appoint a regional process owner responsible for ensuring that data are 
continuously updated and for liaising with the federal process owner. The primary 
tasks of the regional heads are to reinforce commitment to the “clean sheet” 
reporting approach, ensure integration of information at regional level; and 
oversee management of the information gathered in the sectoral bureaus. 

■ Zonal bureaus (BoARD, BoWR, BoIA). The involvement of zonal bureaus 
should be optional for some regions. The responsibilities at the zonal level will be 
similar to the regional duties, with the added task of ensuring communication 
between the woredas and regions. 
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■ Heads of Water and Agriculture. At the woreda level, the woreda head should 
assign one of the two bureau heads to lead data management. The data 
management owner’s role is to ensure quality and “clean sheet” reporting, as well 
as to transmit data collection procedures and mechanisms to respective DAs and 
Peasant Associations (PA)s. 

For more details, see Appendix 3.1 – 3.3 (AWTF impact pathways, detail 
specifications, timeline and main tasks of the various participants). 

Recommendation II: Introduce a project prioritization system 
To enable stakeholders to focus on the most important, efficient and high-impact 
irrigation projects, the GOE should develop and introduce a system to prioritize SSI, 
MSI, and LSI schemes at the federal, regional and woreda levels. This system would 
help the GOE improve transparency of irrigation projects, consolidate projects by 
removing overlaps, reschedule or defer projects that cannot be implemented 
immediately, and cancel projects that do not fulfill minimum criteria.  

The expected activities and proposed outcomes are provided in the following table. 

TABLE 5: Proposed activities and targeted outcomes of project prioritization 

Activities proposed Targeted outcomes  

Systematize project investment decision 
criteria with new review template (both for 
medium/large and small scale) 

Include prioritization process in regular 
budgeting cycles at all levels 

Align on local, regional, and federal 
priorities, implementation responsibilities 
and timelines among different government 
levels in respective meetings 

Use tool for donor dialogue on portfolio 
challenges and priorities 

Clear fact base and selection criteria in 
place for coordinated irrigation 
development and investment schedule  

Project pipeline established at federal and 
regional levels with clarity on investment 
challenges by project 

Donor discussions facilitated through clear 
government selection criteria and priorities 

Policy continuity along consistent 
prioritization criteria 

 

To implement this system, the research team recommends the following actions:  

■ Develop project investment decision criteria. The authors have developed a 
draft review template that can help stakeholders evaluate irrigation projects based 
on four categories (availability of resources, cost-benefit ratio, political fit, and 
alternatives/trade-offs), each of which is comprised of multiple sub-categories 
(e.g., water/land availability, human capacity, smallholder benefit, economic 
impact). Medium- and large-scale projects can be scored individually from the 
bottom up using such a tool – proposed projects receive a score for each sub-
category, which are then rolled up into scores along each major category, which 
are then weighted to yield a final overall score. The prioritization of projects can 
be based on these overall scores. The authors also recommend creating a cut-off 
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score for implementation, based on available resources. Appendix 3-7 contains 
additional details for using this evaluation grid.  

■ Include this prioritization system in regular budgeting cycles at all levels. 
After the technical committee has scored all projects, a project portfolio 
committee consisting of MoWR and BoWRs representatives and other parties can 
prioritize projects on a regular basis. This will help the GOE to introduce a fact-
based prioritization process around project pipelines.  

■ Use the system to discuss priorities with donors, e.g., establish the evaluation 
grid as discussion tool for donor dialogue and flag local, regional, and federal 
priorities as well as funding needs to donors.  

The resulting fact base and transparent project pipeline will help all players align on 
local, regional and federal priorities, implementation responsibilities and timelines. For 
more details (including draft evaluation grid), see Appendix 3-4 to 3-11.  

3.2 SCHEME PERFORMANCE 
To improve irrigation project performance, the authors recommend enhancing applied 
research into this important and complex field, provide training for farmers and 
development agents, and reconfigure contract management.  

Recommendation III: Enhance (applied) research on irrigated 
agriculture  
The current research in agricultural water issues in Ethiopia is almost non-existent, and 
what exists is not systematized and lacks leadership in undertaking strategic and 
problem-oriented research. The main purpose of this recommendation is to enhance 
applied research on irrigated agriculture, water resources, and climate change impact. 
Table 6 summarizes the proposed activities and targeted outcomes. 

TABLE 6: Proposed activities and targeted outcomes of applied research in irrigated 
agriculture 

Activities proposed Targeted outcomes 

Incorporate irrigated agriculture in regional 
research centers by hiring irrigation 
agronomists into existing centers 

Develop locally adapted manuals for crops 
and scheduling  

Develop irrigation sector through interaction 
between farmers and researchers  

DAs supported by applied research and 
field training in farmer support in irrigated 
agriculture 

Manuals adapted and used by DAs for 
farmer support in irrigated agriculture 
leading to productivity increase and 
value-added crop production  

Best practices developed and shared 
between researchers and practitioners  

 

To institutionalize applied research on irrigated agriculture at the federal and regional 
levels, the GOE should prioritize demand-driven research by engaging all 
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stakeholders, including the private sector. The key components include demand-driven 
action research programs, institutionalizing research, managing the sharing and 
dissemination of the generated knowledge and funding. The key aspects of these are 
the following:  

■ Identify short-term and long-term strategic research priorities based on an 
inventory of immediate and long-term research needs and end-user research 
demand. Areas would include groundwater research and recharge techniques; 
irrigation productivity and performance; agro-ecology research to define crop and 
irrigation water requirements; institutional requirements to transfer irrigation 
management (e.g., LSI schemes managed by smallholders); watershed 
management interventions and impact; conflict resolution; water use and analysis 
of trade-offs for competing uses. Other relevant research areas can be identified in 
the future with respect to water resources, climate change, and water resources 
management. 

■ Incorporate irrigated agriculture into regional research centers by hiring and 
equipping irrigation researchers and agronomists. This could include establishing 
new research institutions and strengthening existing ones with additional 
agricultural researchers. 

■ Encourage interaction and knowledge-sharing between DAs, farmers, and 
regional and federal researchers by, e.g., holding farmers’ days, running pilot 
irrigation plots for exchanging research and farmer practice. A central research 
inventory would facilitate this exchange and shape the agenda. 

To do the above, research institutions must be adequately equipped and funded, and 
coordinated by a central research institution. 

For more details, see Appendix 3-12 to 3.14, including a detailed action plan for 
applied research development.  

Recommendation IV: Improve farmer/DA skills in irrigated agriculture  
In order to upgrade farmers’ and development agents’ skills in irrigated agriculture and 
business case preparation and thereby increase the impact and sustainability of 
irrigation schmes, the authors recommend several steps to train farmers and DAs in 
water management and irrigated agriculture practices.  

Table 7 provides a summary of proposed actions and expected outcomes.  

TABLE 7: Proposed activities and targeted outcomes of farmers and DAs skill 
upgrading 

Activities proposed Targeted outcomes 

Train farmers and DAs in water 
management and improved irrigation 
practices to improve productivity of 
farmers and increase sustainability 

Develop relevant modules and curricula 

DAs will have adequate capacity to 
advise farmers  

Capacity to maintain irrigation at 
woreda level will improve  

Increased effectiveness of 
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to train WUAs and other farmer-based 
groups  

Introduce standard business case tool at 
federal and local levels  

Train stakeholders at all levels in use 
(Ministry personnel, DAs, woreda staff)  

communicating knowledge to farmers  

Woredas/ kebeles can make 
proposals/ requests for funding for 
irrigation investment based on 
business cases  

Smallholders have long-term certainty 
of worthiness of irrigation investments  

 

The GOE should use existing platforms such as Technical Vocational Educational 
Training (TVET) centers, extension systems such as Farmer Training Centers (FTCs), 
microfinance, agricultural days, and field trips to provide training and share irrigated 
agriculture best practices between farmers, DAs, other farmer-based groups and 
woredas. Key efforts in training may cover steps such as:  

■ Identify a partner, e.g., NGO, research institute, to develop local DA training 
manuals on agricultural water management, horticulture, pest and disease control, 
marketing, etc.  

■ Streamline the new curricula in TVETs and upgrade DA skills. Train DAs in 
line with how they use irrigation techniques, e.g., start with woredas that have 
large areas of irrigated land. Hold refresher training sessions for the DAs already 
in the field, every three months if possible. 

■ Train farmers and establish self-help and knowledge-sharing groups; train 
WUAs at scheme level and, where feasible, link them to cooperatives. 

■ Staff woredas with qualified irrigation experts, provide training on tools 
according to needs e.g., business case development. 

For more details on the proposed rationale, outcome, impact, and time frame of this 
recommendation, see Appendix 3-15 to 3-18.  

Recommendation V: Reconfigure contract management 
In order to increase delivery cost efficiency and timeliness in the current irrigation 
system, a reconfiguration of contract management is needed. Currently, there is no 
transparent, open, or standardized bidding or contracting process. As a result, the GOE 
bears high risk, captures less value, projects are delayed, and quality is sub-optimal. In 
addition, local contract management problems delay the process and increase project 
costs especially for medium- to large-scale projects. Table 8 summarizes the proposed 
activities to address this issue and projected outcomes.  
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TABLE 8: Proposed activities and targeted outcomes of reconfiguring contracting 
management 

Activities proposed Targeted outcomes 

Develop contracting process and guidelines 
according to corporate best practices 

Create contracting competence center at 
federal level 

Embed contracting strategically in capability 
building plan 

 

GOE “on par” with (international) 
contractors in terms of negotiation/ 
contracting skills 

Critical GOE capability gaps closed (e.g., 
TOR development) 

Transparent and standardized bidding 
and contract management in place 

Effective checks and balances in place 
between construction and supervision  

Local contractors have enough capacity 
to participate in medium/ large projects 

Strategic capability building plan in place; 
foreign contractors contribute to local 
capability building 

 

To implement this, the authors suggest the following action points for the GOE: 

■ Set up a contract task force to develop transparent, standardized bidding and 
contract management procedures that incorporate public and corporate best 
practices, e.g., random contract auditing.  

■ Build capabilities of federal and regional GOE employees to develop ToR and 
evaluate contract bids.  

■ Create a contract competence center at the federal level to train 5 to 10 
MoWR/regional employees in contract management, e.g., through an 
international training course. 

■ Make contracting part of the capacity building plan, e.g., structure contracts 
with foreign lead and local sub-contractors to build local capabilities. 

■ Develop local contract management capabilities to enable contractors to 
expand from SSI to MSI projects. 

Expected impacts from this effort include (i) reduced project costs overall, with 
reductions in cost overruns and project delays; (ii) increased project lifetime due to 
higher construction quality; and (iii) typical savings of 20 percent of project costs 
realized from improved contracts (~ETB 300 million annually for federal projects 
alone).  

For more details, see Appendix 3-10 to 3-24, including how MoWR could screen 
current contractor performance practices, and how MoWR/regions could develop a 
template for monthly contractor performance reviews.  
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3.3 SYSTEM SCALE-UP 
Key recommendations here are to develop business cases and scale up cost recovery, 
increase and retain irrigation sector staff, and attract and support the local private sector. 

Recommendation VI: Develop business cases and scale up cost 
recovery  
In order to help the GOE finance existing and future irrigation projects, the authors 
recommend scaling up cost recovery mechanisms. This will help to scale up 
investments, provide a sustainable funding pipeline, improve ownership of projects, 
and increase the profitability of investments. As outlined in Table 9, this can be done 
through a variety of mechanisms, such as full cost recovery, water fees, revolving loan 
fund for pumps/generators, O&M cost recovery, and farmer self-financing. Several 
promising examples of cost recovery schemes exist in Ethiopia, such as in Fantale.  

TABLE 9: Proposed activities and targeted outcomes to develop business cases and 
scale up cost recovery 

Activities proposed Targeted outcomes 

Establish cost recovery for new/existing 
schemes where possible  

Develop scheme and farmer business cases as 
basis for cost recovery details  

Scale up existing cost recovery mechanisms as 
appropriate, e.g.: 

– Full cost recovery (Fentale) 
– Per harvest water fee (West Gode) 
– Revolving fund for pumps and 

generators 
– Operations and maintenance cost 

recovery (Belbela-Wedecha) 
– Farmer self financing;  

Consider setting up revolving fund 
for agricultural water development at different 
GOE levels. 

Sustainable funding pipeline for 
developing and maintaining 
new/existing irrigation schemes  

Increased scheme ownership by end 
users through economic participation  

Increased equity in investment 
allocations given. 

 

 

In order to establish this effort, the main action points include:  

■ Establish business cases to recruit investors, business partners, and farmer 
involvement. For example, the authors have developed a business case tool that 
models economics for individual farmers. This model, which estimates yearly 
irrigation input costs and irrigation income, can help farmers understand the 
potential costs and earnings of small-scale irrigation over a multi-year timeframe. 
The authors recommend that such a tool be introduced at the federal and local 
levels, and that stakeholders at all levels (e.g., Ministry, DAs, woreda staff) are 
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trained in its use. Doing so can enable woredas/kebeles to make proposals for 
irrigation investments using fact-based business cases, while allowing the GOE to 
make informed decisions about the best scheme cost recovery model in light of 
the expected cash flows at the farmer-level. Moreover, smallholders would gain 
long-term certainty about the worthiness of irrigation investments. (See Appendix 
3-29). 

■ Strengthen collection mechanisms and accountabilities. There are several cost 
recovery options that the GOE can pursue with irrigation projects, including: 
tariffs (farmer water fees through WUAs), taxes (area taxes, collect fees from 
direct beneficiaries), donor grants/loans, and by transferring long-term collection 
mandates for a scheme to a specific entity, such as a water works construction 
enterprise or private provider. 

■ Investigate options for establishing a revolving fund that provides loans to 
irrigation projects, managed at both federal and regional levels to provide stable 
funding. 

Expected impacts from this effort include funding secured for part of capital costs for 
irrigation development; improved funding stream available for O&M expenditures; 
reduced risk of under-/non-performance given end-user participation; freed-up 
resources for other interventions (e.g., sustainability). 

For more details on this recommendation, see Appendix 3-25 to 3-29.  

Recommendation VII: Increase and retain irrigation sector staff  
Staff turnover and inability to get the most qualified staff in the irrigation sector are 
major challenges to achieving irrigation development in Ethiopia. Ensuring that 
Ethiopia has highly skilled personnel to implement its irrigation infrastructure plans 
requires many qualified staff such as engineers, surveyors, agronomists, trainers for 
farmers/DAs and WUAs, and management professionals to implement projects 
efficiently. Developing and retaining this staff is essential to implementing the 
country’s irrigation infrastructure.  

Table 10 summarizes required actions and expected outcomes in this regard. 

TABLE 10: Proposed activities and targeted outcomes in building irrigation staff 

Activities proposed Targeted outcomes 

Increase graduate numbers in engineering at 
universities and introduce specialized programs 

Introduce retention efforts in WW enterprises 

Conduct knowledge-sharing programs among 
WW enterprises 

Increase private sector outsourcing where 
required 

Build-up of highly skilled engineering 
capacity in country 

Experienced personnel stays in 
sector 

Training of engineers through partner 
programs and foreign contractors 
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To implement these activities, the research team recommends that the GOE take the 
following steps: 

■ Assess staff needs in irrigation-related professions, e.g., engineers, 
agronomists, hydrologists. 

■ Increase engineering graduate numbers, e.g., through a university quota 
system, and introduce specialized programs, e.g., by identifying facilities such as 
selected TVET for drilling training.  

■ Scale up retention efforts in water works enterprises, e.g., by funding an MBA 
for top performers after five years (design) or improving housing quality and per 
diem (construction). 

■ Enable expert and knowledge exchange between irrigation companies, e.g., 
via road shows between federal and regional water works enterprises and private 
sector companies and by re-introducing drilling capacity building with foreign 
help (e.g., JICA). Private sector companies should also have access to this 
program. 

■ Partner water works or local companies with foreign companies in individual 
contract agreements to transfer skills and technology. Provide incentives for 
foreign companies to train local staff, e.g., through tax breaks.  

Expected impacts from this effort include reduced project implementation cost and 
time, more projects delivered in given time frame, and higher value to farmers through 
reduced cost of schemes and productivity increase.  

For more details about implementation, timeframe and other specific 
recommendations, see Appendix 3-31 to 3-34. 

Recommendation VIII: Attract and support the local private sector 
To scale up Ethiopia’s irrigation sector, the country will need contributions from both 
public and private sectors, but currently the contribution of private sector actors to 
irrigation development is minimal. A public-private-partnership (PPP) model could be 
considered for groundwater development, since the private sector is already active in 
water supply areas. The main purpose of this action point is to increase the 
participation of the private sector in Ethiopia’s irrigation development. Table 11 
summarizes the required actions and expected outcomes. 

TABLE 11: Proposed activities and targeted outcomes in attracting local private sector 

Activities proposed Targeted outcomes 

Reduce investment risk for investors, e.g.,  
PPP for groundwater development: public 
sector taking risk of deep drilling and geology 
survey; private sector doing shallow wells and 
deep drilling in known geology  

Stimulate demand, e.g., volume guarantees, 
agro-processing investments  

Competitive market with private 
sector players in irrigation sector  

Easy access to contractors and 
irrigation infrastructure construction 
machinery 

Functioning irrigation supply chain 
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Build small-business capabilities through 
TVETs , e.g., business planning, technology 

Regulate/standardize industry, especially 
drilling 

 

Machinery is no bottleneck to 
construction of irrigation 
infrastructure 

Reduce idle time of equipment with 
trained personnel and spare part 
access 

 

To attract and support local small-/medium-scale private sector companies to improve 
the irrigation supply chain, the GOE should consider the following activities:  

■ Reducing investment risk by creating PPPs for groundwater development, 
providing volume guarantees or subsidizing input factors (e.g., lower taxes) and 
stimulating demand (e.g., agro-processing). 

■ Supporting formation of agricultural water industry by developing a 
regulatory framework, e.g., for deep drilling, and encouraging the establishment 
of industry associations 

■ Building capabilities, e.g., increasing the capacity of small/micro enterprises 
programs through TVET  

■ Promoting incubators, e.g., promoting business plan competitions and university 
business incubators.  

Expected outcomes from these efforts include an increase in irrigation delivery 
capacity e.g., drilling; cost reduction e.g., for construction, groundwater drilling; more 
reliable supply chain for irrigation projects.  

For more details, see Appendix 3-35 to 3-37.  

3.4 SUSTAINABILITY 
The key recommendations here are to ensure groundwater resource sustainability and 
to integrate watershed and environmental management in all projects.  

Recommendation IX: Ensure groundwater resource sustainability 
Ensuring ground water resource sustainability for agriculture is essential to secure 
agricultural growth for current and future generations. Since Ethiopia is embarking on 
groundwater development for agriculture needs besides water supply, sustainable 
development will require knowledge-building about groundwater potential, usage 
regulation, and recharge promotion. Table 12 summarizes the proposed main activities 
and the targeted outcomes.  

 



49 

 

TABLE 12: Proposed actions and targeted outcomes of sustainable groundwater 
exploitation 

Activities proposed Targeted outcomes 

Close current knowledge gap and ground- 
water potential to understand opportunities and 
sustainability limits 

Create regulation for sustainable exploitation 
and management of groundwater 

Actively promote recharge and train 
groundwater users in sustainable use 

Full understanding of groundwater 
availability, cost of exploration, and 
development opportunities 

Actors aware of and operating in 
well-regulated environment leading to 
sustainable use 

Safeguards for exploration in place 
for long-term reliability of existing 
resources 

 

In order to understand groundwater resource potential and address a range of 
sustainable development issues such as standardizing equipment, codes of practice, 
and monitoring procedures, the authors suggest the following actions: 

■ Develop clear research ToR to address groundwater knowledge gaps, including 
modern investigation tools and methods such as vertical electrical sounding 
(VES); magnetic and gravity surveys; and hydrological, geophysical, and hydro-
geological surveys for water point inventory and quality. 

■ Conduct full-penetration test drilling and pumping at test well sites to model 
groundwater and estimate recharge. Critical regulatory interventions are needed to 
ensure sustainable exploitation and manage groundwater. 

■ Establish a MoWR unit to issue drilling permits and monitor the central 
groundwater database, study quality and borehole rehabilitation needs.  

■ Standardize drilling, including setting equipment standards, controlling material 
quality at the regional level, and developing codes of practices, e.g., distance 
between boreholes.  

■ Introduce pumping fees to cover electricity costs and reduce the risk of over-
exploitation. 

■ Actively promote recharge enhancement, e.g., watershed management around 
boreholes, and offer training in sustainable use, e.g., rainfall monitoring.  

These actions will help the GOE understand the opportunities and sustainability limits 
of groundwater use, develop regulation to sustainably manage resources, and supervise 
the design and operation of interventions to maximize impact.  

For more details about developing Ethiopia’s groundwater resources sustainably, see 
Appendix 3-38 to 3-41.  
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Recommendation X: Integrate watershed and environmental 
management in all projects 
One of the major challenges Ethiopia faces today is reversing degradation and 
rehabilitating watersheds (river basins) for improved irrigation productivity. 
Watershed management is essential to increase the lifetime of irrigation schemes 
(higher levels through water conservation), improve water allocation for users, 
improve sustainability of ecosystem and biodiversity, and improve local health (e.g., 
reduce malaria incidents).  

TABLE 13: Proposed major actions and targeted outcomes of integration of watershed 
and environmental management in new projects 

Activities proposed Targeted outcomes 

Link watershed management (WSM) 
intervention to irrigation development  

Include drainage and salinity management 
measures  

Develop salinity management strategy  

Include environmental flows in design  

Include downstream water use demands in 
design and water use 

Link WSM interventions to health challenges to 
mitigate adverse health impact from irrigation  

 

Performance and life of irrigation 
infrastructure can improve through 
appropriate investment in watershed 
management  

Performance of irrigation will improve 
significantly with adequate 
consideration of salinity challenge put 
in place  

Adequate consideration of 
environmental flows, ecosystem, and 
downstream needs avoids conflicts, 
increases donors’ interest and 
provides sustainable development  

Adequate provision of functioning 
drainage and water management 
measures reduces the risk of water-
born diseases 

 

Linking watershed and environment measures to irrigation project design, including 
drainage and salinity management, watershed rehabilitation, and provision for 
environmental flows, is a crucial sustainability measure. This should apply to all new 
projects and, over time, to prioritized existing watersheds. The main action points 
include:  

■ Link watershed management (WSM) interventions to irrigation development 
and roll out innovative initiatives, e.g., afforestation, beehives, and other 
livelihood diversification measures.  

■ Reverse degradation and rehabilitate watersheds, including drainage and 
salinity management measures, and include soil quality assessment in project 
design.  

■ Develop a salinity management strategy by measuring salinity and sodicity 
levels for prioritized schemes. 
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■ Include environmental flows and downstream water use demands in project 
design. 

■ Mitigate health impacts of irrigation, by linking WSM interventions to health 
concerns, e.g., drainage for malaria control.  

See Appendix 3-43 to 3-45 for more details.  

3.5 IMPLEMENTATION RESOURCE REQUIREMENTS AND TIMELINE 
The recommendations outlined in this report and in the other sub-sector diagnostic 
reports are not an explicit roadmap of the activities the BMGF is best positioned to 
solely resource; they reflect a set of findings to support MoARD and all donors in the 
planning and implementing strategies to accelerate growth and food security in the 
context of Ethiopia’s nationally stated objective to achieve middle-income status by 
2025.  

The exceptionality of the irrigation development effort described in this report will 
require institutional focus, attention, and resources from the GOE, the private sector, 
and other stakeholders. The authors believe that most of these recommendations 
cannot be carried out in the context of “business as usual” – additional resources will 
be necessary to ensure that each recommended action is rapidly implemented at 
different levels of government. While the ultimate implementation decisions lie with 
the GOE, the authors have devised one suggested method of implementation detailed 
below. This is expanded upon in Appendix 4. This suggested plan addresses the 
human capacity and capital commitments anticipated for full implementation of the 
irrigation recommendations, as well as suggested work streams. 
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FIGURE 10: Implementation modality 

Near term 
(1-2 years)

Mid term
(3-5 years)

Develop an agricultural water task force between 
MoARD, MoWR and MoFED to foster accountability; 
design incentives for accurate reporting; create 
harmonized and efficient reporting process
 Introduce systematic project prioritization through 

developing investment decision criteria 

 Identify short and long term applied research 
needs and disseminate existing knowledge 
Update training modules for DAs, begin to train 

to DAs
Review third party contracting practices within 

GOE

Scheme 
performance

Develop simple business model to plan irrigation 
schemes with guidelines on cost recovery, 
collection mechanisms and design for  revolving 
loan funds for the development of irrigation 
projects 
Reduce investment risk to promote 

small/medium private sector engagement

System scale 
up

Develop terms of reference for groundwater 
research program
 Identify sources of funding for groundwater 

research program, and set standard set of 
practices for groundwater exploration

Sustainability

Delivery on 
plans

▪ Create strong links with regions for overall 
coordination of reporting to task force

▪ Include prioritization process in regular budgeting 
cycles

▪ Align on local, regional and federal priorities and 
use  prioritization tool for donor dialogues

Bridge research  need gaps; facilitate interaction 
between researchers and farmers
Continue DA training with updated training 

modules
Embed contracting strategically in capability 

building plan

Build and retain engineering capacity
Build small business capabilities in private sector 

and properly regulate and standardize industry, 
especially drilling

Reverse degradation and rehabilitate watersheds 
for improved irrigation productivity (e.g.  
Develop salinity management strategy, link WSM 
intervention to irrigation)
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4. Next steps and conclusion 
Ethiopia has made agricultural growth a development priority and recently embarked 
on ambitious plans to significantly increase its irrigation development. The authors 
believe that a modern irrigation program that creates a sustainable water supply 
could revolutionize Ethiopia’s agriculture and economy.  

This report showed the crucial role water plays for transforming agriculture while 
achieving sustainable growth in the country and the large resource potential that is 
available to achieve this goal. The current efforts face challenges in four areas, namely 
plan delivery, low performance of schemes, constraints on system scale-up, and 
development sustainability. For each area, the authors have developed two to three 
actionable recommendations, high-level implementation guidelines, next steps, and 
resource requirement estimates to unlock the analyzed potential. 

To implement these recommendations, senior GOE leaders must translate them into 
detailed action plans and timelines; increase financial, human and technical resources; 
and coordinate efforts between the MoWR, MoARD, regions and other stakeholders. 
In particular, the government needs to make a deliberate effort to (i) dedicate staff to 
detailing the selected priorities into action plans and assign workstream teams; 
(ii) integrate actions into broader agricultural action steps where synergies exist; 
(iii) mobilize required resources, and (iv) implement, monitor and adjust the activities 
where needed through the new water task force team.  

A compelling case can be made for adopting the recommendations laid out in this 
document, and the GOE should seek to coordinate resources from donor and 
development agencies as well as the skills and capacity of agencies and NGOs to 
deliver against them.  
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Appendix 2: Appendices for 10 action 
points based on irrigation diagnostic 
 

 

Appendix 3.1: Agricultural water task force impact pathways 
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Foster accountability through creation of an agricultural water task 
force to monitor schemes

SOURCE: Team discussions and Irrigation Stakeholder Convening (March 3/4, 2010)

What outcome/implemen-
tation looks like

Time and effort required

Outcome expected

Estimated time frame:
Establishment of institutions and 
point people selection within first 
year; NGOs training staff at regional 
and local levels after 6 months 
Potential bottlenecks:
Lack of mobility and capacity for 
DAs to measure and monitor 
existing schemes; Lack of incentives 
for regions to report accurately

Overall rating of difficulty:

▪ All actors at all levels aligned and 
informed on existing and planned 
irrigation investments

▪ Reliable and consistent baseline 
information at all levels

▪ Process and responsibilities clear 
and aligned for regularly updating 
and quality checking on baseline 
information

Rationale/key ideas

Impact estimate (key factors) 

▪ Mechanism to establish 
alignment and cooperation 
between federal and regional 
levels necessary to establish 
accurate baseline on existing 
schemes and their performance.

▪ This will increase capacity to 
monitor and maintain schemes, 
knowledge sharing of best 
practices and efficient resource 
allocation of investment vs. 
maintenance

▪ Ha irrigated by existing schemes
▪ Performance of schemes 

increases productivity and farmer 
income

▪ Decrease in spending for new 
built infrastructure

I

Potential setup

Federal

Regional

Zonal

Woreda 
and PA

Regional 
Bureaus 
(BoARD, 
BoWR, BoIA)

Zonal 
Bureaus 
(BoARD, 
BoWR, BoIA)

MoARD
(Small Scale)

MoWR
(Medium/
Large Scale)

Heads of 
Water & 
Agriculture

Task Force 
(MoFED, 
MoWR, 
MoARD)
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Appendix 3.2: Agricultural water task force steps of the overarching element, detail 
specifications and timeline. 
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Q1Q4Q3Q2Q1Q4Q3 Q2 Q3 Q4Q2Q1

Year 5Year 4Year 3Year 2Year 1

Q3 Q2Q1Q4Q3Q2Q1Q4 Actor/ownerSpecific elements

Design incentives 
for accurate reporting

Bureaus and Kebeles

Task force

Regional bureaus 
and Woredas

Create strong links 
with regions for 
overall coordination

MoWR, MoARD
and regions

Create harmonized
and efficient 
reporting process

Establish task 
force between 
MoFED, MoWR, 
MoARD and regions

MoWR,  MoARD
and MoFED

Research –
understand 
Create Task 
force at 
Federal 
level

a

Establish 
regional 
links 

b

Make 
system 
work for all

c

Steps and timelines

Appoint 1 owner for data and of process in selected ministry using assigned authority

Create reporting guidelines 
and ensure central storage 
of reporting file

Quality control of data collection 
by meterological centers and 
Woredas, introduce GIS tools

Publish 
tender 
for NGO

Appoint 
regional 
process 
owner

Foster accountability through creation of an agricultural water task 
force

SOURCE: Team discussions and Irrigation Stakeholder Convening (March 3/4, 2010)

Regular task force meetings and reporting according 
to schedule; Task for reports to Inform budgeting

Senior MoARD leadership to communicate new reporting 
processes and guidelines within ministry and to regions

Regional heads to reinforce commitment to “clean sheet” reporting approach

Process owner assures data are continuously updated and available 
for regional use and link the data to federal process owner 

Create common definitions on schemes and create reporting format

Train with NGO actors at regional and local levels in 
definitions, data collection and monitoring of schemes

Relevant bureau heads transmit data collection proce-
dures and mechanisms to respective DAs and PAs

Overarching
elements

I
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This task force will establish federal and regional baselines
FOR DISCUSSION

▪ Regional heads to reinforce commitment to “clean sheet” reporting approach
▪ Ensure integration of information at regional level
▪ Oversee management of gathered information in the sectoral bureaus
▪ Jointly appoint regional process owner
▪ Process owner assures data are continuously updated and available for regional use and link the data to 

federal process owner 

Regional Bureaus (BoARD, BoWR, BoIA)

▪ Optional for some regions
▪ Similar duties as Regions with communication channels to Weredas and Regions

Zonal Bureaus (BoARD, BoWR, BoIA)

▪ Develop reporting tool for SSI & RWH and assign 
owner

▪ Contract NGO or research institute (e.g., IWMI) 
to help design reporting tool

▪ Leverage examples for decentralized data 
gathering from other sectors (e.g., health care) or 
countries (e.g., India)

▪ Senior MoARD leadership to communicate new 
reporting processes and guidelines within ministry 
and to regions

▪ Create simple excel reporting schedule and assign 
owner of reporting

▪ Institutionalize reporting, e.g., regular updates to 
senior MoWR leadership

▪ Establish reporting system with scheme 
managements

▪ Senior MoWR leadership to communicate new 
reporting processes and guidelines within ministry 
(and to regions)

MoARD (Small Scale) MoWR (Medium/Large Scale)

▪ Woreda ensures quality and “clean sheet” reporting
▪ Woreda head assign one of the two bureau heads for data management
▪ Relevant bureau heads transmit data collection procedures and mechanisms to respective DAs and PAs

Heads of Water & Agriculture

▪ Appoint 1 owner for data and of process in selected ministry using assigned authority
▪ Facilitate between ministries if required
▪ Create reporting guidelines and ensure central storage of reporting file, build on existing database section and 

programming departments in MoWR and MoARD

Task Force (MoFED, MoWR, MoARD)
Potential setup

Federal

Regional

Zonal

Woreda 
and PA

Process for Task 
Owner
▪ Publish “tender”

to mobilize sup-
port (e.g., NGO, 
research institute) 
for setting up 
information 
gathering process 
and database

▪ Clarify reporting 
schedule (e.g., 
fixed calendar)

▪ Create a common 
irrigation scheme 
definition to share 
with regions

▪ Create standard 
reporting format 
build on existing 
information 
management 
systems by IWMI 
or FAO 
(GIRWI/FAO)

▪ Design incentives 
for accurate 
reporting

SOURCE: Team discussions and Irrigation Stakeholder Convening (March 3/4, 2010)

I

Appendix 3.3: setup of the AWTF from federal to Wereda levels and main tasks of the 
various participants of the AWTF 

 
 

 

For Appendices 3.4 to 3.45 please contact Seleshi Bekele Awulachew 

at s.bekele@cgiar.org 
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vi World Bank (dates TBC) 

vii Expert interviews (2010) 
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ix  IWMI, EIAR 
x  Awulachew et al. (2007) 
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Resource Development Master Plan for Ethiopia, Volume III, Annex – A hydrology and hydrogeology, 
Volume V Annex J – Hydropower; high level estimates based on experts personal communications 

 
xii  Central Statistics Agency (2008/09) 
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