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1. EXECUTIVE SUMMARY

1.1. Introduction

Ethiopia’s policies, strategies and national plans® have emphasized both commercial and smallholder
irrigation and drainage as major drivers of agricultural growth and transformation. Significant progress
was made during PASDEP and GTP | in particular to enhance institutional structures, introduce or
strengthen appropriate proclamations and regulations, and expand land coverage of commercial and
smallholder focused schemes and use of micro/household irrigation technologies. The total amount of
land under small-scale irrigation, for example, is estimated to have grown by almost 1.5 million hectares
during GTP | to 2.0 million hectares total. GTP Il targets rapidly further extending land irrigated by small-
scale schemes by an additional 1.75 million hectares, and ensuring that 80% of farmers have at least
one source of water for irrigation and 50% will be supported to use the full package for modern
irrigation?. Substantial funding isallocated in national and regional government budgets and programs
such as AGP Il and PASIDP Il to support achievement of these goals.

While the use of irrigation technologies and irrigated agronomic practices by smallholders are therefore
showing increased uptake in various parts of the country, in many areas high value crop value chains
remain underdeveloped, making it economically impossible for farmers to afford and fully benefit from
irrigation and commercialization. Few smallholder farmers are also using supplementary irrigation,
water saving technologies and water efficient practices. In addition, the rapid expansion of smallholder
focused irrigation schemes over the last five years has surfaced a number of critical challenges in the
sub-sector that can heavily constrain performance of existing schemes, effective development of new
schemes, and sustainable uptake and use of irrigation technologies by farmers.

The Ministry of Agriculture and Natural Resources, the Ministry of Water, Irrigation and Electricity, the
Ethiopian Agricultural Transformation Agency, and other partners, initiated development of this
National Smallholder Irrigation & Draining Strategy to guide efforts and investments in smallholder
focused irrigation and drainage during GTP Il. The strategy builds on previous efforts, but aims to
specifically identify the most important priority areas of intervention for rapidly and effectively scaling
up smallholder irrigated agriculture across the country in a sustainable manner, increase the level of
stakeholder engagement and focus and align stakeholders around priority interventions, and accelerate
attainment of key goals in the next five years. A separate national strategy focused on commercial
irrigation and drainage should also be developed to guide that segment of the sub-sector and ensure
strong alignment and coordination between smallholder and commercial irrigation and drainage
development.

The vision for the smallholder irrigation and drainage sub-sector is:
Vision: Smallholder famers have widespread access to, take up and sustainably use irrigation and
drainage services and technologies, enhancing agricultural production and productivity, food

security, commercialization, and resilience to climate variability and change

Realization of this vision will be driven by achievement of the following strategic objectives of this
strategy:

IEthiopian Water Resources Management Policy (2001), Ethiopian Water Sector Strategy (2001), Agriculture and Rural
Development Policy and Strategies (2003), Plan for Accelerated and Sustained Development to End Poverty (2005), Agriculture
Sector Policy and Investment Framework (2009), First Growth and Transformation Plan (2010), Small scale irrigation capacity
building strategy for Ethiopia (2011), Climate Green Resilient Economy Strategy (2013), Second Growth and Transformation
Plan (2015)

2Second Growth and Transformation Plan, page 124
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Strategic objectives:
* Strengthen government policies and institutions to effectively transform the irrigation
and drainage sub-sector for smallholder farmers
* Expand demand-driven research on irrigation and drainage technologies and irrigated
agriculture as the amount of cultivated land under irrigation also grows

* Improve delivery, performance and sustainability of smallholder farmer focused irrigation
schemes

* Increase awareness, availability, affordability and marketing of irrigation technologies
and services such as pump, drip kits, sprinklers, well drilling and pump maintenance
services to smallholder farmers

* Promote effective and sustainable use and maintenance of irrigation and drainage
technologies, and water resources, by smallholder farmers

* Ensure specific needs of lower income and female farmers are well-addressed

1.2. Potential of irrigation and drainage for agricultural growth and transformation

Estimating the potential for irrigation and drainage within Ethiopia and assessing the possible impact of
investments in this area on the agriculture sector and the broader economy are critical to inform policy
decisions as well as planning for the sub-sector. While several previous studies have attempted to
estimate the irrigation potential of the country, new data has become available in recent years which
support more accurate GIS-based mapping and analysis of water resources. In addition, these previous
studies do not look at the actual economics of irrigation and drainage development at a national level in
terms of what share of the land that can be irrigated given the existing water resources can also provide
positive return on investment based on the cost of irrigation and drainage development and the
increased revenue stream from production and sale of crops that can be cultivated with irrigation.?

As part of the development of this strategy, mapping and analysis of water resources in the country
based on all available data was therefore undertaken to develop a more granular and accurate estimate
of the irrigation potential including on an economic basis, the impact of developing the sub-sector, and
the feasibility of supplementary irrigation. While irrigation becomes more economically feasible and
attractive when production focuses on high value crops such as fruits and vegetables which provide a
higher ratio of revenues to costs than staple and other crops, the share of land cultivated with high
value crops and the share of total production are both relatively low today in Ethiopia. Realizing
widespread access to and uptake of irrigation will necessarily require an increase in these shares.
Therefore the irrigation potential analysis is undertaken under three scenarios for the projected ratio of
production between high value crops (HVC) and high production crops (HPC) in five years’ time, applied
at woreda level and them aggregated at regional and national levels:Baseline(5% HVC and 95% HPC),
Optimistic (25% HVC and 75% HPC), and Aggressive (50% HVC and 50% HPC).

Figure 1presents summary results for the Absolute Irrigation Potential (Farmed Land) for the 5% HVC
and 95% HPC scenario, compared to the most comprehensive recent study by the International Water
Management Institute (IWMI) in 2010. Absolute Irrigation Potential (Farmed Land)represents the
projected cultivated land in 2020 that can be irrigated based on available water resources, without

3XX (IWMI, XX) does look at the economic return from a farmer perspective of investing in household irrigation
pumps; XX (MoA, XX ) looks at NPV and ROI of various types of schemes and technology combinations.
11
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considering the economic feasibility of irrigation. The estimates made here provide a similar result to
the IWMiIstudy for surface water despite utilizing a very different methodology, and show a significant
increase in irrigation potential from the earlier study in particular for groundwater (~4 times larger) and
rainwater (~9 times larger). The total potential is ~2 times largerat 11.1 million hectares as compared to
5.4 million hectares.*

Estimate Source Surface Water | Ground Water Rain Water Total
IWMI 2010 3.7 1.2 0.5 5.4
NSID Strategy (this document) 4.3 4.7 4.4 11.1

Figure 1: National irrigation potential estimate as compared to previous studies

The Economic Potential metric represents the estimated amount of land that can be irrigated assuming
economically attractive returns based on achievement of GTP Il target yields per crop, current farm-gate
prices and when the full cost of irrigation from scheme planning through operation and maintenance is
accounted for. As can be seen in Figure 2, this estimate varies between 6.8 and 7.0mn hectares. There is
an increase in Economic Potential as the share of HVC increases from 5% to 25%, reflecting the increase
in economically attractive irrigation opportunities as more farmers take up high value crop production.
Under the 50% HVC / 50% HPC scenario, there is a decrease in the estimated amount of land that can be
irrigated driven by the higher average crop water requirement for HVCs as well as the higher cost of
surface water based irrigation that becomes more relevant in this scenario as less expensive
groundwater and rainwater resources are fully utilized.

Million Hectares
¢ 74 7.0
;] 68 = :
6 19 7%
*1 25%
ad 24%
34
2 as% 4%
1
o
5% HVC/ 25% HvC/ 50% HVC/
95% HPC 7S% HPC S0% HPC
surface Water [ Rain water [l Ground Water

Figure 2: National Economic Potential for irrigation estimate split by water source for each scenario

The contribution by water source in Figure 2 is relatively consistent across the three scenarios at46%-
49% from ground water, and 24%-35% from rainwater, and 19%-27% from surface water. As shallow
and deep groundwater mapping continue to be undertaken around the country, greater groundwater
resources may continue to be found and groundwater extraction technologies may reduce in price,
further increasing the ground water share of potential. At the same time, the results already support a

“The figures for the current analysis are not additive, because there may be more water potential than cultivated
land available to irrigate in a woreda. Therefore the sum of potential across surface water, ground water and rain
water is capped by the projected cultivated land.
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much stronger focus on rainwater harvesting based irrigation technologies than has been the case until
now in most parts of the country.

Using the estimate of ~2.7 million hectares of smallholder land irrigated today, the results presented in
Figure 2 imply that an additional 2.7 to 3.4 million hectares of cultivated land could be irrigated with
positive economic returns. As shown in the next table, realization of this economic irrigation potential
under the three HVC / HPC scenarios can translate to an annual production increment of 337%-699%
over GTP Il Year 5 target yields under rain-fed agriculture, at a national level®. This increase is
significantly larger than the national production increment of GTP Il Year 5 target yields over current
yields of 43%-57%. The increase in production with increase in HVC's share of land cultivated shown in
the table is driven by the higher yield per hectare and higher number of harvests per year of HVCs. As a
regional level, the production increases are highest for Oromia due to the higher irrigation potential of
the region.
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Figure 3:Potential increases in production by region under Current, GTP Il Year 5 Target, and Irrigated yields

Corresponding to these increases in production under irrigation, 2.2 to 2.7 times the net revenue based
on farm-gate prices can be achieved annually at national level from full cultivation and irrigation of total
land estimated under the Economic Potential results for each scenario. This is presented on the left side
of Figure 4.The greatest area of land can be irrigated based on Economic Potential under the 25% HVC /
75% HPC scenario, translating to about 4.8 million farmers assuming an average farm size of 1.2
hectares per farmer. The right side of Figure 4 presents the same results and multiples on a per farmer
basis across the three scenarios which reinforce the need for promotion and support for high value crop
value chains to significantly increase economic attractiveness and uptake of irrigation and benefits to
farmer from irrigation.®

° This increase in production under all three HVC / HPC scenarios is based on full cultivation of the total land
estimated under the Economic Potential results for each scenario. The current yield and GTP Il Year 5 Target
scenarios assume only one harvest, i.e. no contribution from Belg Season.
SEven with widespread introduction of water fees, which is highly unlikely in Ethiopia in the next five or even ten
years, the detailed results of this analysis show that a focus on high value crops can drive significantly higher
uptake of irrigation despite the relatively higher crop water requirements for some high value crops.
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Figured4: National(left) and per farmer (right) farm-gate net revenue generatedunder HVC / HPC scenarios

Finally, analysis was also undertaken at a crop level for both high value and high production crops, to
understand which crops are generally economically beneficial enough for farmers to justify uptake of
irrigation for crop production, as well as to understand the feasibility of supplementary irrigation for
high production crops in particular. The key findings of these analyses include:

e Uptake of irrigation for HPCs will likely continue to require initial investment to be subsidized,
i.e. without major cost recovery for infrastructure and equipment in the next five years

¢ The risk-return profile of supplementary irrigation may not be economically attractive for an
individual farmer with 1 hectare of landgrowing HVCs unless there are frequent years with low
(i.e. <60% of average) rainfall during the critical growth period for crops cultivated, and for a
farmer growing HPCs unless there are frequent years with very low (i.e. <5% of average)

* Use of improved inputs and adoption of better agronomic practices can significantly boost
yields above those applied here (i.e. GTP Il Year 5 targets) and therefore return on investment,
making supplementary irrigation more attractive for farmers to invest in, however investment
in supplementary irrigation as a life-saving measure will likely need to be heavily promoted and
financially supported by government and development partners in the next five years until such
yields and returns can be achieved by farmers across the country.

1.3. Priority strategic interventions in the sub-sector

The approach adopted to develop this strategy focuses on identification and prioritization of systemic
bottlenecks and strategic interventions. A systemic bottleneck can be defined as a major structural gap,
weaknessor market failureconstraining growth and development of the sub-sector, while strategic
intervention refers to scalable and sustainable actions that will significantly accelerate transformation in
the sub-sector if effectively executed and supported by relevant stakeholders. The irrigation and
drainage sub-sector can be analytically segmented into four main thematic areas for identification and
prioritization of systemic bottlenecks and strategic interventions.
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Area Description

Policy & Relevant policies, strategies, directives, standards, and institutional roles,
Institutional responsibilities, resources and arrangements, including effective implementation
Framework of this legal and institutional framework

Public and private research and extension activities to support development,
multiplication, awareness creation, promotion, and usage of irrigation and
drainage technologies, irrigated agronomy, and other relevant topics

Research &
Extension

Scheme Planning, Prioritization and planning, contract management, design, construction and
Design, Construction management of smallholder focused irrigation and drainage schemes, including
& Management public and private sector involvement and support, and community engagement

Multiplication (import, assembly and manufacturing), marketing and financing of
irrigation and drainage technologies, and provision of drilling, installation and
maintenance services, including both supply and demand issues

Technology Supply
Chains

Figure5: Main thematic areas of the irrigation and drainage sub-sector

32 major system bottlenecks were identified in these four thematic areas, with 15 high priority and 6
medium priority. A number of bottlenecks primary within the Technology Supply Chain area relate
specifically to water lifting and on-farm application technologies, namely pumps, drip kits, sprinklers
and pipes. In addition, a significant number of the bottlenecks in the sub-sector have a strong bearing
on or are heavily focused on enhancing environmental sustainability in irrigation and drainage
development, as well as resilience to rainfall and climate variability, and climate change and adaption,
while a number of bottlenecks also likely have a stronger impact on women, whether in female headed
households or in male headed households. These cross-cutting issues are discussed in depth later in this
document. 53interventions were defined to address the priority bottlenecks, with 32high priority
interventions that are critical to implement to accelerate transformation of the sub-sector and 21
medium priority interventions that should also be implemented resource and time permitting. These
high and medium priority interventions are summarized by thematic area in the next two figures.
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Paolicy & Institutional
Framework

nat currently have one and strengthenthe
axisling basinauthorities

2. Mainstreamwalershed management
including soil and water consarvation into
basin management

3. Conduct regular update of basin mastar plans
and ensure accessibiliny thraugh differant
platforms

4, Formalate andendorse WUA regulation and
supporting guidelnes and procedures at
reglonal level including for water rights and
fiess, compensation for land taken for
irrigation dewelopment, and cost recovery

5. Develop and implement phased approach
and plan to introduce water fees and cost
reoowery inall {publicly funded) schemes

6, Establish national standards for irrigation
equipmaent induding drip kits, sprinklers and
polyethylene pipes, similarto pumps

7. Enforce natioralstandards through
incentivizing imsestment in laboratories,
building capacity of existing labs and of MaT
and ECAE for enforcemant

8. Introduce guidelines, standard technical
specifications and eriteria for public irrigation
AUIPMENT procurema n

9. Strengthen university curriculums and
rassarch on irmigation engineenng and
managemant, water managemant and
drainage, irrigation technologies and irrigated
agricultere

1. Establish basin authorities for thase whidh do

Research & Extension

100 Alkpcare increased budget for the
canstrisction of irrigation research centars
and incresss the operational and
management budgetincluding hiring new
researchers with advanced degrees in
research centers

11. Add additional content 1o the 550 extension
manual in key areas and developorop specific
packages for the major crops and disseminate
them to regional level

1Y Accelerate hiring and training of Dls/SMEs
plannedin GTP 2 and inorease the frequency
and bergth of theoretical and practical
trainings as well as annual exparience sharing
eventsineach region

13, Dewelop $MS and media based campaign ta
promaota irigation to farmers, axparnd
irrigation cantent an BO2E system and
promota heavily

14, Dl ap an ICT based solution for sive specific
aduisory on orop water requineme nts and
Irrigation sche diskng

15. Increase training and in-kind suppart 1o
model farmers to use and promote irmigation
and drainage good practices

Scheme Planning, Design,
Construction & Management

16, Develdop standard eriteria and guidelines fos

pricritizing maw schemes whils also ensuring
maintenanos af existing schermes

17. Sarengthen joint planning and execution of
scheme development and mgmi. betwaen
regional agricultural and water agendes

18, Require agancies to includa all relavant
operatian and malntenarce, rehabdination,
manitoring and information dissemination
costs in funding for schemes

19, Strengthe n contract management, scheme
design, construction and maintenarce
capacity ef gublicinstitutions thioigh
increased on-the joband external training

20, Establish national stardards for design,
construction, operation and maintenance,
and performancoe assessment of schemes

21, Ensure integrated planning and
impdementation of crop value chain related
interventions with schame planning, design,
delivery and management

12. Davedop guidelines and proce dures for
scheme performance mgmi, inspection,
maintenance, safety checks, and training.
technicians, specifying responsibilities of
WUA= and gowernment, and develop and roll
aut reporting system for WiAs

23, Develop guidelines and starndand technical
specifications for tendering consultancy and
construction serdices, strengthen technical
capacity and adherence to procedures

24, Estabilish large-scale capacity ballding
programis| far WilAs on scheme and finandal
mgmt., revenue generation and other topics,
with strong NGO invalvemsant

15, Make available grants or low interest loans
fior WL o furnd ther activities

Figure 6: High priority interventions for the irrigation and drainage sub-sector by thematic area
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26. Undertake policy analysis on optimal import

tariff for equipment, and advocata for
implemantation of recommendations

27 Prioritips FOREX albocation for equipment,
parts and raw material imports

28. Prﬂrl'lﬂ!l‘.'jl:lil‘l[ wentures wilh international
firms andfor technology transfer programs
with partmer cosnties and NGO

29. Pravide business, techaical amd financial
support towhalesalers and retallers willing to
irvest in retailing in rural areas

3. Intrease credit acoess for existing or nascent
manufacturers, whobssalers andretailers
willing to scale up own business

31. Facllivate linkages berwesn wholesalers and
retailers, cooperatives and farmer comemaon
interest groups, and financial institutions for
equipment purchase and financing

32 Introduce dedicated wholesale lending,
guarantes schames, o revalving funds for
finandng irrigation equipment and related
inpurts for farmers through MFls, RuSaC00s,
CoOperalives ﬂl"ldfl'.'ﬁl' farmer common interest
Broups




Policy & Institutional
Framework

Research & Extension

Construction & Management

Scheme Planning, Design,

Technology Supply Chains

. Introduce partrership programs with
international partners for knowledge and
experience sharing with government staff
and other local stakeholders to build local
capacity

. Develop policy and supporting regulations,
directives and guldeknes for sustainable
exploitation and rechargeable management
of groundwater

. Enhance monitoring and information
exchange for groundwater induding
information related to abstraction control,
aquifer behavior and pollution prevention
. Undertake comprehensive analysis of

institutional roles and capabilities in the sub-

sector and advocate for implementation of
recommendation and maintenance of
institutional stability

. Introduce alarge-scale national fund for
smallbolder irrigation and drainage
development drawing on the existing water
sector fund and consolidating funding from
various governance and development
partners

. Ensure the accountability and proper
utilization of funding and other resources
allocated for smallholder irrigation and
drainage development

!

. Introduce a coordinated plan for

development partners and the private sector
Lo engage in awareness creationand
extension support / supplementation

. Expand use of irrigation-spedific days/weeks

indluding new technology demornstrations
and farmer to farmer experience sharing
events at woreda level

. Accelerate the satellite-based shallow and

deep groundwater mapping efforts to finish
within 1and 10 years, respectively

10. Introdisce an Irrigation Management

Information System to consolidate all water
resource and potential data and analysis, soil
and other data, and scheme inventories and
usage patterns, and make broadlyaccessible
with regular updates

11 Strengthen annual joint planning sessions and

quarterly feadback (follow up) sessions to
evaluate the progress of research and
extension assignments at national and
regional levels

12 Institute a survey mechanism in which DA’s

periodically conduct surveys on farmer
problems and needs, collect feedback and
discuss findings in joint planning activities
between research and extension

13. Make all research outputs available to the

extension system through an online

information sharing platform

14, Ensure licenses are revised and certified

evary year and proper investigation of
consultants and contractors is conducted
annually by increasing budget and oversight
of these processes, and developing national
and regional databases of consultants and
contractors including past performance

15, Provide incentivesto WUAs to regularly

conduct maintenance of schemes, c.g.
preferential treatment in providing loans and
capacity building of WUAs, maintaining
schemes in good condition until full handover
10 WUAs

16. Support the establishment of federation of

WUAs especially for large scale schemes

17. Introduce finance and technical support
program for well drilling service providers and
irrigation equipment rental service providers

18. Improve content and delivery of well drilling
courses in TVET institutiors

19. Improve content and delivery of irrigation
technology maintenance courses in
Agricultural TVET institutions

20. Provide trainings and accreditation on
installation, operation, maintenance and
repair of irrigation equipment to private
garages

21. Increase accessibility of malntenance services
across the country by leveraging the Ethiopia
Agricultural Business Corporation (EABC)'s
permanent and mobile workshops
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Figure 7: Medium priority interventions for the irrigation and drainage sub-sector by thematic area




For each high and medium priority strategic intervention, implementation planning was also undertaken
including definition of major activities, implementation owners and closely involved parties, major cost
items and overall indicative cost estimates, aggressive and conservative implementation timelines, and

mainstreaming of environmental and gender issues. An implementation roadmap was also developed
for high and medium priority interventions in each of four implementation focus areas to support
stakeholder alignment and coordination for effective execution of the corresponding interventions.
Figure 8 below summarizes the four implementation areas in terms of overall objectives, high and
medium priority interventions, and estimated costs in ETB and on a percentage basis.

# of Interventions

Estimated Cost (ETB/%)

Implementation
focus area Objectives High Priority Med Priority High Priority  Med Priority
Enhance legal and Institutional _ , _
Enhancing Policy & frameworks and capacity of 9 6 :-0,— 0N 2)_' "5 M
Institutions government and other institutions /18% ]
toimplemant and enforce these
Strengthen research critical for
Strengthening development of the sub-sectar, the 45-85M 60-100 M
Research & Extension linkage to extension, and extension 6 7 F17% ] 21%
activities and services
Prav a5 pec f scheme
Improving Scheme Imprave all aspects o _ i h
P ne delivery, management, and 50-90 M 10-25M
Planning, Design, 10 3 . P
performance, and strengthen f19% /5%
Construction & Mgmt. capacity of organizations involved
Promoting Promote increased availability, 15=30M 15 =30M
Technolo;y Suppiy accessibility and affordability of 7 5 /6% /6%
Chains equipment, services and finance
195-255M 125 -185M
TOTAL 32 21 7 60% /

Figure 8: Interventions and financial resources required by implementation focus area

The total estimated cost across all interventions is 320 to 440 million ETB, with a mid-point estimate of
380 million ETB that is relatively evenly split between the 32 high priority interventions (~225 million
ETB) that are critical to implement to accelerate transformation of the sub-sector and the 21 medium
priority interventions (~155 million ETB) that should also be implemented resource and time permitting.

14.

Implementation governance and management

This strategy involves a wide range of interventions and owners across the four implementation focus
areas as presented in the previous section. Moreover, many of the interventions are cross-sectoral in
nature, requiring close involvement and coordination of stakeholders from the water and agricultural
sectors as well as other sectors. Effective implementation will therefore require clear governance and
management arrangements at national and regional levels. Figure 9 depicts the governance and
management structure agreed for this strategy including a Steering Committee, Secretariat and
Technical Committee at national level, and a Steering Committee and Technical Committee at regional
level. The purpose, members and meeting frequency for each of these is detailed later in the document
along with the working relationship between them. Formal Terms of Reference for each will be
developed and agreed by the respective members once they are formally established.
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National Steering Committee

National Secretariat

l

| National Technical Committee

Regional Steering Committees

Regional Secretariats

I Regional Technical Committees In

Figure 9: Structure for governance and of impl

To ensure progress against the overall vision and strategic objectives of this strategy through the
proposed interventions, a robust monitoring, learning and evaluation (MLE) framework should be put in
place and well-integrated with ongoing strategic planning, governance and management decision-
making across the wide range of intervention owners and implementers involved. At an impact level,
implementation of this strategy is expected to contribute to agriculture sector-wide targets related to
agricultural production and productivity, farmer incomes and commercialization, food security, and
resilience to climate variability and change. Specific outcome and output indicators with required
disaggregation and corresponding interventions are presented later in this document. An important first
step towards implementation will be for the Secretariat to coordinate establishment of baselines and
targets with specific intervention owners and have these agreed at regional and national levels.
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2. INTRODUCTION
2.1. Background and scope of the strategy

Traditional, small-scale irrigation and drainage schemes have a long history in Ethiopia while larger-
scale, commercially oriented schemes have been developed from the 1960’s onward. In 2001 the
Ethiopian Water Resources Management Policy and the Ethiopian Water Sector Strategy clearly laid out
the importance of the irrigation and drainage sub-sector in the country’s development agenda going
forward. Subsequent strategies and national plans’ have emphasized both commercial and smallholder
irrigation and drainage as major drivers of agricultural growth and transformation, and significant
progress was made during PASDEP and GTP | to enhance institutional structures, introduce or
strengthen appropriate proclamations and regulations, and expand land coverage of commercial and
smallholder focused schemes and use of micro/household irrigation technologies. The total amount of
land under small-scale irrigation, for example, is estimated to have grown by almost 1.5 million hectares
during GTP | to 2.0 million hectares total. GTP Il targets rapidly further extending land irrigated by small-
scale schemes by an additional 1.75 million hectares, and ensuring that 80% of farmers have at least
one source of water for irrigation and 50% will be supported to use the full package for modern
irrigation®. Substantial funding isallocated in national and regional government budgets and programs
such as AGP Il and PASIDP Il to support achievement of these goals.

While the use of irrigation and drainage technologies and irrigated agronomic practices by smallholders
are therefore showing increased uptake in various parts of the country, in many areas high value crop
value chains remain underdeveloped, making it economically impossible for farmers to afford and fully
benefit from irrigation and commercialization. Few smallholder farmers are also using supplementary
irrigation, water saving technologies and water efficient practices. In addition, the rapid expansion of
smallholder focused irrigation schemes over the last five years has surfaced a number of critical
challenges in the sub-sector that can heavily constrain performance of existing schemes, effective
development of new schemes, and sustainable uptake and use of irrigation and drainage technologies
by farmers. Further work is thus required to identify the most important priority areas of intervention
for rapidly and effectively scaling up smallholder irrigated agriculture across the country in a sustainable
manner, and to align stakeholders around these priorities.

Towards this end, The Ministry of Agriculture and Natural Resources, the Ministry of Water, Irrigation
and Electricity, the Ethiopian Agricultural Transformation Agency, and other partners, initiated
development of this National Smallholder Irrigation & Draining Strategy to guide efforts and
investments in smallholder focused irrigation and drainage during GTP Il. Smallholder focused irrigation
and drainage as defined here comprises community, publically and jointly (i.e. community and
publically) managed surface, ground or rainwater based schemes of any command area that serve
smallholder farmers, promotion of micro/household irrigation and drainage technologies, and both full
and supplementary irrigation for all crops including perennials and fodder. The strategy builds on
previous efforts, but aims to increase the level of stakeholder engagement, focus and alignment around
priority intervention areas, and to accelerate attainment of key goals in the next five years.

Given the primary focus on supporting sustainable smallholder irrigation and drainage development,
this strategy does specifically consider cross-cutting issues related to the environment and gender. It
does not however consider in-depth broader agricultural water management topics such as soil and

7 Agriculture and Rural Development Policy and Strategies (2003), Plan for Accelerated and Sustained Development to End
Poverty (2005), Agriculture Sector Policy and Investment Framework (2009), First Growth and Transformation Plan (2010),
Small scale irrigation capacity building strategy for Ethiopia (2011), Climate Green Resilient Economy Strategy (2013), Second
Growth and Transformation Plan (2015)

8Second Growth and Transformation Plan, page 124

20



water conservation practices, soil fertility management, reuse of excess water from wetlands, and
conservation agriculture, nor issues related to rural water supply. Finally, while this document takes an
exclusive focus on smallholder irrigation and drainage, water resources around the country are jointly
utilized by smallholder and commercial focused schemes. A separate national strategy focused on
commercial irrigation and drainage should therefore also be developed to guide that segment of the
sub-sector and ensure strong alignment and coordination between smallholder and commercial
irrigation and drainage development.

2.2. Vision and strategic objectives
The vision for the smallholder irrigation and drainage sub-sector is:

Vision: Smallholder famers have widespread access to, take up and sustainably use irrigation and
drainage services and technologies, enhancing agricultural production and productivity, food
security, commercialization, and resilience to climate variability and change

Realization of this vision will be driven by achievement of the following strategic objectives of this
strategy:

Strategic objectives:

* Strengthen government policies and institutions to effectively transform the irrigation
and drainage sub-sector for smallholder farmers

* Expand demand-driven research on irrigation and drainage technologies and irrigated
agriculture as the amount of cultivated land under irrigation also grows

* Improve delivery, performance and sustainability of smallholder farmer focused irrigation
schemes

* Increase awareness, availability, affordability and marketing of irrigation technologies
and services such as pump, drip kits, sprinklers, well drilling and pump maintenance
services to smallholder farmers

* Promote effective and sustainable use and maintenance of irrigation and drainage
technologies, and water resources, by smallholder farmers

* Ensure specific needs of lower income and female farmers are well-addressed

2.3. Approach and stakeholder engagement

The National Smallholder Irrigation & Drainage Strategy was developed through a five step process with
extensive stakeholder engagement throughout.

Undertake Identify & Identify & Develop Assess
situation prioritize prioritize modalities & potential &
analysis bottlenecks interventions roadmap impact

Figure10: Strategy development approach

The situation analysis (step 1) was undertaken through review of relevant literature® and more than 75
key informant interviews with public, private and development sector stakeholders interviewed in Addis
Ababa or during field trips to Amhara, Tigray, Oromia, Somali, and BenishangulGumuz regions. The full

See References section for details on major documents reviewed
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list of key informant interviews completed is provided in Appendix Al. The field visits also included the
following irrigation schemes, to supplement various existing analysis of specific schemes in the
country®®:

* Oromia: Fentale-Tibla irrigation scheme, Wedecha-Belbela irrigation scheme

* Tigray: Raya Valley groundwater irrigation network , Agula’e irrigation scheme, Gum-Selasa

irrigation scheme
* Ambhara: Koga irrigation scheme
¢ BenishangulGumuz: Golda irrigation scheme, Hoha irrigation scheme

Details on steps 2, 3 and 4 are provided in section 4.1, while step 5 is described in section 3. In addition,
the project was overseen by a Steering Committee and Technical Committee with members from 15
federal and regional government offices and three development partners. Broader stakeholders were
engaged through a National Launch Workshop early in the project to validate the project scope,
approach, and initial findings, and through a National Validation Project at the end of the project to
validate the main content on this document. The mandate and members of the Steering and Technical
Committees, as well as the agenda, invitees and attendees for the two workshops are also provided in
Appendix 1.

2.4. Structure of the document

The remainder of this document in structured in four main sections. Section 2: Potential of irrigation
and drainage for agricultural growth and transformationpresents a quantitative analysis of irrigation
potential at a national level and an assessment of thepossible impact of realizing that potential on the
country in terms of additional production and revenue generated from irrigation agriculture. This
section also provides an economic analysis of supplementary irrigation for different types of crops.

In Section3: Summary of systemic bottlenecks and strategic interventions in the sub-sectorthe process
of identifying and prioritizing systemicbottlenecks and strategic interventions is explained, along with
summaries of the prioritized bottlenecks and interventions, and consideration for mainstreaming
environment and gender related issues.

Section4: Implementation planning, governance and managementpresents a summary of intervention
owners and costs, as well as an implementation roadmap by thematic area. This section also outlines
proposedgovernance, management and monitoring, learning & evaluation frameworks to support
successful implementation and sustainability of interventions.

Theprioritized bottlenecks as well as the related high and medium priority interventions for each are
further detailed in Section5: Discussion of prioritized bottlenecks and interventions. In addition to the
description of each intervention, the owner and involved parties, major cost items and indicative total
costs, proposed timelines, and mainstreaming of gender and environment issues are also given.The
Appendices included at the end of the document provide additional details on stakeholder engagement
in the strategy development process, and various analyses undertaken.These are followed by a list of
documents referred to in developing the strategy in References.

3. POTENTIAL OF IRRIGATION AND DRAINAGE FOR AGRICULTURAL GROWTH
AND TRANSFORMATION

3.1. Objectives of the analysis

105ee XX [3 main document references to be added]
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Estimating the potential for irrigation and drainage within Ethiopia and assessing the possible impact of
investments in this area on the agriculture sector and the broader economy are critical to inform policy
decisions as well as planning for the sub-sector. Several previous studies have attempted to estimate
the irrigation potential of the country, focusing on surface, ground or rain water, or some combination
of these. The more recent and comprehensive is the IWMI’s Irrigation Potential in Ethiopia study (2010),
which provides a useful starting point. However, new data has become available since 2010 which
support more accurate GIS-based mapping and analysis of water resources, in particular for ground
water, and other refinements to the approach followed in the IWMI and earlier studies.

In addition, these previous studies do not look at the actual economics of irrigation and drainage
development at a national level in terms of what share of the land that can be irrigated given the
existing water resources can also provide positive return on investment based on the cost of irrigation
and drainage development and the increased revenue stream from production and sale of crops that
can be cultivated with irrigation.!! Similarly, while supplementary irrigation is often seen as a potentially
life and livelihood saving intervention, there has been limited analysis of the economic feasibility of
supplementary irrigation from a farmer’s perspective to inform how this practice can be effectively
promoted and supported.

As part of the development of this strategy, mapping and analysis of water resources in the country
based on all available data was therefore undertaken to develop a more granular and accurate estimate
of the irrigation potential including on an economic basis, the impact of developing the sub-sector, and
the feasibility of supplementary irrigation. The results and main implications, methodology,
assumptions and limitations, and future refinements proposed are presented in the following sections.
These results are based on more granular data and should provide more accurate figures at a national
level than previous studies, and therefore may better inform decisions by policy-makers and
stakeholders in the sub-sector than these previous studies.

Due mainly to significant delays in acquiring data and challenges around validating and fully processing
this data, the main analyses were however undertaken at a higher-level than initially planned. The
results of the analyses are hence less accurate at a regional and especially zonal, woreda and kebele
levels due to simplifying assumptions that had to be made to complete the analysis in a timely manner.
In addition, an attempt was made during the project to develop a comprehensive inventory of existing
irrigation schemes and overall use of irrigation across the country, to support comparison of potential
against the current level of development. Four regions were able to provide an inventory or database of
schemes, however with varying data completeness and quality. As a result, only high level aggregate
estimates on irrigated land sourced from regional bureaus were utilized in the current analysis.
Disaggregated results presented should therefore be seen only as indicative.

3.2. Irrigation potential estimates

Irrigation potential at a national level — the area of land that can potentially be irrigated by the available
surface, ground and rain water resources given other relevant constraints — is estimated in three ways
here at the woreda level and then aggregated to regional and national levels:

e Absolute Potential (Total Land): maximum amount of land in each woreda that can be irrigated
given the water resources available locally, other factors such as soil type or slope that can

XX (IWMI, XX) does look at the economic return from a farmer perspective of investing in household irrigation
pumps; XX (MoA, XX ) looks at NPV and ROI of various types of schemes and technology combinations.
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constrain what types of irrigation technologies that can be applied, and the minimum water
requirement across all crops and suitable irrigation technology packages;

e Absolute Potential (Farmed Land): Absolute Potential (Total Land), limited to land projected to
be cultivated in each woreda in five years, estimated at 20% of total land on average;

e Economic Potential (Farmed Land): Absolute Potential (Farmed Land), further limited to the
land that can be irrigated by ‘water source-crop-irrigation technology package’combinations for
which the water requirements, soil requirements, and other criteria are met, and that show
economically attractive returns based on current farm-gate prices and when the full cost of
irrigation from scheme planning through operation and maintenance is accounted for. In other
words, this estimate of potential focuses on economic feasibility and attractiveness defined
through a discounted return on investment (ROI) metric, rather than minimum water
requirement / maximum land that can be irrigated by available water.

Irrigation becomes more economically feasible and attractive when production focuses on high value
crops such as fruits and vegetables which provide a higher ratio of revenues to costs than staple and
other crops. The share of land cultivated with high value crops and the share of total production are
both relatively low today in Ethiopia. Realizing widespread access to and uptake of irrigation will
necessarily require an increase in these shares. Therefore the irrigation potential analysis is undertaken
under three scenarios for the projected ratio of production between high value crops (HVC) and high
production crops (HPC) in five years’ time, applied at woreda level:

e Baseline: 5% HVC and 95% HPC

e Optimistic: 25% HVC and 75% HPC

e Aggressive: 50% HVC and 50% HPC.

The next figure presents the overall results of the analysis.
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Figure11: National Irrigation Potential for three scenarios of % of High Value Crops and High Production Crops
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Absolute Potential (Total Land) varies between 15.0 million hectares and 14.6mn hectares across the
three scenarios, while Absolute Potential (Farmed Land) varies between 11.1mn hectares and 9.9mn
hectares. The decreasing trend on both these metrics evident in the graph as the share of HVC increases
is driven by the relatively higher minimum water requirement of the HVC crops as compared to HPC
crops utilized in the analysis. On the other hand, the significant decrease between Absolute Potential
(Total Land) and Absolute Potential (Farmed Land) is driven by the lower amount of cultivated land
available for irrigation in each woreda as compared to the total land.

The Economic Potential metric represents the estimated amount of land that can be irrigated assuming
economically attractive returns based on achievement of GTP Il target yields per crop, current farm-gate
prices and when the full cost of irrigation from scheme planning through operation and maintenance is
accounted for. As can be seen in Figure 11, this estimate varies between 6.8 and 7.0 mn hectares. There
is an increase in Economic Potential as the share of HVC increases from 5% to 25%, reflecting the
increase in economically attractive irrigation opportunities as more farmers take up high value crop
production. Under the 50% HVC / 50% HPC scenario, there is a decrease in the estimated amount of
land that can be irrigated driven by the higher average crop water requirement for HVCs as well as the
higher cost of surface water based irrigation that becomes more relevant in this scenario as less
expensive groundwater and rainwater resources are fully utilized.

The tables below provide the same results disaggregated by region, on an absolute and percentage
basis.Under all scenarios modelled,Oromia, Amhara and SNNP regions account for close to 90% of the
Absolute and Economic potential for irrigation given the available water resources, total land and
cultivated land, farm-gate prices and other key factors considered in the analysis. Other regions account
for between 0.1% (Harrari Region) and 5% (Tigray Region, Somali Region).
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Figure12: Indicative regional irrigation potential (mn hectares) results onan absolute basis
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Figure13: Indicative regional irrigation p ial (mn hectares) results on a percentage basis

The next two tables further disaggregate these results by water source (i.e. surface water, ground
water, rain water), under the 5% HVC / 95% HPC scenario. These results show greater variation in the
relative potential across regions and across water types. Similar results for the other HVC / HPC
scenarios are provided in Annex 2.
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Figure14: Indicative regional irrigation p ial (mn hectares) results by water source on an absolute basis
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Figure15: Indicative regional irrigation potential (mn hectares) results by water source on a percentage basis

Of the various estimates presented above, the most comparable to previous studies such as IWMI 2010
are the Absolute Potential (Farmed land) figures. The estimates made here provide a similar result to
the IWMI study for surface water despite utilizing a very different methodology, and show a significant
increase in irrigation potential from the earlier study in particular for groundwater (~4 times larger) and
rainwater (~9 times larger). The total potential is ~2 times larger at 11.1 million hectares as compared to
5.4 million hectares.*?

Estimate Source Surface Water | Ground Water Rain Water Total

IWMI 2010 3.7 1.2 0.5 5.4

NSID Strategy (this document) 4.3 4.7 4.4 11.1
Figure16: National irrigation p ial estil as compared to previous studies

The major driver of this difference is likely the use of the lowest water requirement in the analysis here
(for Absolute Potential estimates),while other studies typically assume an average crop water
requirement to try to get a more economically appropriate number but without explicitly assessing
economic feasibility. Other drivers of the difference likely include the projected increase of cultivated
land to 20% in the next five years, discovery of significantly larger ground water resources in the last five
years than previously known, and use of a more granular and accurate approach for rainwater which
assumes harvesting of up to 10% of all rain that falls on projected cultivated land.

Focusing on the Economic Potential results under the various HVC / HPC scenarios summarized in the
next figure, the contribution by water source is relatively consistent across the three scenarios at 46%-
49% from ground water, and 24%-35% from rainwater, and 19%-27% from surface water. As shallow
and deep groundwater mapping continue to be undertaken around the country, greater groundwater
resources may continue to be found and groundwater extraction technologies may reduce in price,
further increasing the ground water share of potential. At the same time, the results already support a
much stronger focus on rainwater harvesting based irrigation technologies than has been the case until
now in most parts of the country.

Million Hectares

E 14
- 7.0
am 24%
'L 19% 27%
5 |
4
3
F
45%

1
U -

5% HWC/ 5% HVC/ 0% HVC/

5% HPC 755 HPC 50% HPC

Surface Water [l Rainwater [l Groundwater

2The figures for the current analysis are not additive, because there may be more water potential than cultivated
land available to irrigate in a woreda. Therefore the sum of potential across surface water, ground water and rain
water is capped by the projected cultivated land.
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Figurel7: ional Ec ically Feasible Irrigation Potential estimate split by water source for each scenario

Using the estimate of ~2.7 million hectares of smallholder land irrigated today, the results presented in
Figure 17 imply that an additional 2.7 to 3.4 million hectares of cultivated land could be irrigated with
positive economic returns. Figure 18below presents the same results with regional disaggregation and
compared to the total land irrigated for smallholder farmers as reported by each region. Fourregions
show potential to increase irrigated land by 100% or more under all HVC / HPC scenarios, while Harrari
region shows potential to increase irrigated land by 100% or more under the 25% HVC / 75% HVC and
50% HVC / 50% HPC scenarios. The total national increase in irrigated land is between 156% and 188%
across the three scenarios. It is important to note that the analysis could be underestimating this
potential due to a number of reasons:
e Data quality issues, in particular related to water resource data in some regions where less
ground water has been mapped, or related to current irrigation coverage
e Conservative assumptions made in the analysis, including use of maximum ROl in estimating
Economic Potential for irrigation rather than ROl above zero or some other minimum threshold
e Exclusion of spate and recession irrigation from the model (common in Gambella and other
regions) given the difficulty of modelling this from available water resources.

Incremse in Irrigated lond (Milivan ha's) increase in irrigated lond [Percentoges)
(mnillian ha's) Sfassplit  25/75Split  S0/50 Split 5/a5 Split 2575 Split  50/50 Split

Adar 0.0 n.oa oos 005 43% Bl% 23%
ArTiTrE B2 13 14 1.2 157k 166% 143%
Banshangul (X ir] [l (ali -y 0as 165% 200% 234%
faarsibela - - -

Ha#rari oo OLDoE 0005 uDoe Lr 136% L1208
‘Oromia oe? 18 z.1 19 191% 217% 195%
ENHE .54 (1] [k} (o) 115k 130% 127%
Wi- - - -

Tigray 033 [+ 0.1 ol 1% 54% B5%
Narievss! 285 4.1 4.8 a4 156% 180% 16E%

Figure18: Regional disaggregation of additional irrigated land based on economic potential (*data unavailable)

3.3. Results of impact assessment

The national impact of irrigation can be assessed by considering the production and revenue gains from
fully realizing the Economic Potential irrigation scenarios described above as compared to production
and revenues based on current yields per hectare under rain-fed agriculture as well as to potential
production and revenues based on GTP Il Year 5 Target yields under rain-fed agriculture. Under all three
sets of assumptions, production of crops with highest annual revenue per hectare should be maximized
to conservatively model the potential economic impact of irrigation.

The single harvest yields for the sixteen focus crops used in the analysis here are presented below (see
Section 3.5 for details on crop selection). An average increase of 49% can be achieved in the next five
years based on the GTP Il Target Year 5 Target Yield, and irrigation is modelled to further increase yields
by an additional 30% (i.e. 79% - 49%) on average on a single season / harvest basis, compared to current
yields. Considering an average annual number of harvests of 2 to 3 for irrigation and 1 harvest for the
non-irrigated yields, an annual increase in yield of ~160% (i.e. 79% X 2) to ~240% (i.e. 79% X 3) can be
achieved on average through raising yields to GTP Il Year 5 Targets and then irrigating, compared to
current yields.
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Crop Current | GTP I Year 5 | Irrigated Yield | % Increase = Current | % increase = Current

Group s et ¥ield Target Yield | [single honvest) to GTP il Target to irigoted
1 Carror 127 136 13 47% TE%
Garlic 100 147 1T A7% TR
3 Green Pepper 15 0 14 34%. 61%
High Value 4 Lestil 14 0 4 47% 76
Crogs 5 Oméon 10z 157 03 al% 93%
B Potalo 101 162 195 1% 3%
7 dweetpotato 180 264 nr a7% TEE
B Tomato a7 134 161 EA%. 85%
9 Barley 1% B 34 47% TE%
10 Bresd Wheat 26 30 a7 AR5, TR
) 11 Coffes T 11 13 SE%. B9%
Fm:u':lh.i:!n 12 Haricotbean 16 i3 18 a7 6%
Crogs 13 Maize 34 50 &0 A7, TE%
14 Zesame 7 10 iz 7% T65%
15 Sorghum 24 35 42 A7% TEE
16 Taf 1E 23 28 A% TE%
Auerage 55 #3 [1] 4% T

Figure 19: Current, GTP Il Year 5 Target, and Irrigated yields for 16 crops under single harvest assumption

Applying these yield parameters, realization of the economic irrigation potential under the three HVC /
HPC scenarios can translate to an annual production increment of 337%-699% over GTP Il Year 5 target
yields under rain-fed agriculture, at a national level, as shown in the next table®. This increase is
significantly larger than the national production increment of GTP Il Year 5 target yields over current
yields of 43%-57% as also shown. The increase in production with increase in HVC's share of land
cultivated shown in the table is driven by the higher yield per hectare and higher number of harvests
per year of HVCs. As a regional level, the production increases are highest for Oromia due to the higher
irrigation potential of the region.
Peoduction for 5% HVC / 95% HPC (M 0t |

Commented [s7]: Some further refinement to this
analysis is being undertaken based on recent feedback from
a technical committee member

GTP N target GTP I target airn
phelds with ” pieledy with turget pekds with
irrigation Weltly irrigation
atar 03 1 8 | 1 1 17 1 1 20
Amhan | 12 19 20 | 2 a0 291 4 59 m
Banshangul | 03 1 6 | 1 1 12 1 1 16
Gamballa 01 02 1 | o2 03 3 03 0.5 s
Hararl | 01 01 1 | a2 0.4 1 04 06 1
oromia | 24 2 w | m ” 79 % 108 416
swwe | u 16 mw | o= ED) 205 s a8 244
Somali 2 3 w | 7 13 62 16 26 77
MV 2 3 27 | (-3 i0 50 1 18 59
Natione! 50 7 632 117 170 1,022 184 263 1150
% increase . S7% 655% : 5% soo% | - 4% 7%

r

Figure20: Potential increases in production by region under Current, GTP Il Year 5 Target, and Irrigated yields

13 This increase in production under all three HVC / HPC scenarios is based on full cultivation of the total land
estimated under the Economic Potential results for each scenario. The current yield and GTP Il Year 5 Target
scenarios assume only one harvest, i.e. no contribution from Belg Season.
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Corresponding to these increases in production under irrigation, 2.2 to 2.7 times the net revenue based
on farm-gate prices can be achieved annually at national level from full cultivation and irrigation of total
land estimated under the Economic Potential results for each scenario. This is presented on the left side
of Figure 21. The greatest area of land can be irrigated based on Economic Potential under the 25% HVC
/ 75% HPC scenario, translating to about 4.8 million farmers assuming an average farm size of 1.2
hectares per farmer. The right side of Figure 21 presents the same results and multiples on a per farmer
basis across the three scenarios which reinforce the need for promotion and support for high value crop
value chains to significantly increase economic attractiveness and uptake of irrigation and benefits to
farmer from irrigation.'*

Teiilion ETH Thowsiavsd FTH Commented [s8]: Some further refinement to this
30 8 S 464 analysis is being undertaken based on recent feedback from
a50 - a technical committee member
25 L4 a00 - 3R .
. B 250 4 J_ IRL)
G kil (2.1 l
15 13 [0 3 208
1.2 l 200 191 -|-
10 GJT:) L] a2 Pod @.ﬁ-i_‘] 140 147
= 0. - 96
o 100 i
0.5 103 N
i . eeim |, ol B . eim
5% HWC S 25% HVC 5% WV W HWC 25 W S0 HVC
5% HPL 75% HPLC 5l HPEC % PO T5% HPC e WPC
Cument Average Theids HFC L Covrent Average Felds HPC He
5 pear target nen-ivipsted wieids [l Hec (L 5 peor target non-irdipeted wierds [l vec HW
5 year ravger ireigated wieids [l 17 L 5 pear tavget iripated wieics [l vec HVG

Figure 21: National (left) and per farmer (right) farm-gate net revenue generatedunder HVC / HPC scenarios

Finally, to summarize which crops are generally economically beneficial enough for farmers to justify
uptake of irrigation for crop production, the table below shows the annual net revenue per hectare
using national average prices and assuming the lowest cost package irrigation package is typically used.
The majority of HVC as well as Sesame and Tef show sizable positive returns. Six HPC crops show
negative revenues based on national prices in the fourth column which assumes that the full cost of
irrigation infrastructure and equipment is borne by the farmer through cost recovery, though these
crops may show positive returns based on regional or lower level data used in the main modelling given
prices vary locally. The last column presents the same net revenue results, assuming the initial cost of
irrigation infrastructure and equipment is subsidized as is commonly the case today. Under this
assumption all crops show positive economic return. The implication of this finding is that uptake of
irrigation for HPCs will likely continue to require initial investment to be subsidized, i.e. without major
cost recovery for infrastructure and equipment in the next five years.

14Even with widespread introduction of water fees, which is highly unlikely in Ethiopia in the next five or even ten
years, the detailed results of this analysis show that a focus on high value crops can drive significantly higher
uptake of irrigation despite the relatively higher crop water requirements for some high value crops.
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Crop Class Anrfsal Net Revends consldering initial Annual Met Rewvenise with initial
P investment borne by farmer [ETEha) inwestment subsidized for farmer (ETB/ha)

1 Green Pepper 547.14% 531321

& D 224,785 68963

3 Garke 191,562 TESA5H

High Walue 4 Bomakn 106,371 1590547
Crops § Carred E4,03% 108214

& Potate 50,810 9d 525

T Swort potats 40,180 B4.336

& Lantil 23,624 67200

9 Sasame 16,750 B4

10 Tel a4 4R5Ta

11 Cotfee TEEY] 35135

High Pradection 12 Bread Wheat 113,005] 3LI1T0
Crops 13 Sorgham 115,122 29,054
14 Harist baan 115,287) 2B.173

13 Maire 1894711 25,105

15 farley 128,841 17235

Figure22: Annual average net revenue for irrigation by crop, without and without subsidization

3.4. Supplementary irrigation results

The feasibility analysis of supplementary irrigation for the list of 16 crops considered produces several
key insights. As shown in Figure 23, the risk-return profile of supplementary irrigation may not be
economically attractive for an individual farmer with 1 hectare of land growing HVCs unless there are
frequent years with low (i.e. <60% of average) rainfall during the crops’ critical growth periods.

Huvailable rainfall as a percentage of water reguirement during critical growing period

S0% 75% % Sl

Supp. irrigation
Grgen Papper 195,851 125038 G0.1=4 [24.670) a
Garlic 165632 104,889 38,146 [25,.558) a
oinlon 40,261 18,618 |2.038) [24,670) a
Sweet potato 34,448 15,245 |3.953) [23,183) a
Patata 2508 5,445 {11,598) (28 651) a
Canral 17,114 3171 (10.772) [24,715) [}
Tarmatg 9,548 |1,837) (13.222) (24,607 a
Laritil 1,74% [8,356] {14,452) (22,567) a

Figure 23: Potential HVC farmer revenue gain(ETB/ha) with supplementary irrigation under rainfall scenarios

Results of the same analysis for a farmer growing HPCs shown in the next figure highlights that
supplementary irrigation may similarly not be attractive unless there are frequent years with very low
(i.e. <5% of average) rainfall during the critical growth period for crops cultivated. Rainfall scenarios of
5% or lower may however not occur with sufficiently frequency to justify the investment in irrigation for
most farmers. Use of improved inputs and adoption of better agronomic practices can significantly
boost yields above those applied here (i.e. GTP |l Year 5 targets) and therefore return on investment,
making supplementary irrigation more attractive for farmers to invest in. Investment in supplementary
irrigation as a life-saving measure will likely need to be heavily promoted and financially supported by
government and development partners in the next five years until such yields and returns can be
achieved by farmers across the country.
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Available raintall as a percentage of water requiremnent during critical growing period

Crop 100% without
supg. rrigation
Coffes 13,351 763 |22,433] 1]
Bread Wheat |2.B57) {10, 50E) |3,008] a
Ted |4.766) 110,396) |21,656] 0
Maize 18777 114,253) 119,723 |25,205] o
Barbey [12,049) {16,501) {20,558 |25,41%] 1]
Sorghum (13,046) {17,253) (21,460) |25, 686] 1]
Sesame (14,600 119,661) (24,702) |29,742] "]
Harlcot bean (16,297) 130,053) {23,808) |37,563) 1]
Figure24: Potential HPC farmer revenue gain(ETB/ha) with supplementary irrigation under rainfall scenarios

3.5. Methodology, assumptions and limitations

This section provides a brief overview of the methodology followed to produce the results presented later
in the section, as well as critical assumptions and limitations of the approach. A more detailed description
of each step of the analysis is provided in Appendix 2.

Irrigation potential

The starting point for analysis of irrigation potential as defined earlier in this section is the collection and
processing of a wide range of data primary data from various sources including:

Geographic data by woreda including primary soil type, average slope, average farm size
Ground water data in the form of a 1:250,000 scale hydrogeological map of the country, including
PH, SAR, TDS, EC and discharge potential data

Surface water data from 179 basic gauging stations in the major basin areas, including PH, SAR
TDS, EC and discharge data

Rainwater data by woreda

Crop specific data including number of smallholder growing the crop, crop water requirement,
current average and model yields (single season yields under irrigation), seed price, average
number of harvests with and without irrigation, farm-gate prices, labor and mechanization costs,
fertilizer prices, agrochemical prices, and land rental/property tax

Irrigation technology data, including cost, service life, and technical requirements (e.g. water
application efficiency) for usage

Estimates of currently irrigated land cultivated by smallholders in each region

A number of intermediate analysis are undertaken using this data:

Estimation of the quantity and quality of surface, ground and rain water available for irrigation in
each woreda

Identification of 33 irrigation technologies across the major water delivery stages from water
collection through toproper disposal of the excess water post usage, feasible for use within
Ethiopia within the next five years based on cost and availability considerations (see Figure 25
below)
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Identification of ~4,000 possible technology packages combining these 33 technologies across
water delivery stages (headworks, storage, seepage protection, distribution, application and
drainage) based on technical compatibility of different technologies

Selection of 8 high value crops (HVC) with >120,000 ETB revenue per hectare given current
average national yields, and 8 high production crops (HPC) with >1mn smallholder farmers
currently growing these, to focus the analysis on so as to reduce analytical complexity and
computational load of the model (see Figure 26 below);*® Fodder crops have not been included
in the analysis as price data could not be sourced for the majority of these, and crop specific
details such as yield, crop water requirement and length of growing period were also not
frequently available, given the limited value chain and market development for these crops and
the limited use of irrigation for fodder crops in Ethiopia today.

Water delivery stage
Headworks / Seepage Distribution S Oral
Water source Collection @ Pratection / ifting . =
* Cpen ditches {for + Ponts * Cervant * Camals * Furrew * Surface |cpen
surface runoff), + Tanks + Clay + Pipes « Border dram)
COMUAEINON |, gy oirs * Conventional * Pumps * Sprinkier = Bedded |
sheets {for rood A \as gradea
waberi. pipes; + Cisterns plazte + Pevated Tanks * Lrip
phmsti finteg, 30d + Geomemiesnesy o Bagn — Parolel/
cther + Stome Piiching rndom
construction |t Joint) . Cross.
mateniat siope |
.| a — — dversicn  —
* Diversion weirs
+ Sering Cupping = Sub-surface
Surface * Dams [deep open of
plge draEn)
Water
-~ Regular/
Random
Ground
Water
Figure25: Irrigati hnologi idered by water delivery stage

" High Value Annual Revenue High Production Annual Revenue
_Crops (HVC) per hectare (ETB) Crops (HPC) per hectare (ETB)
1 Garlic 739,072 Sesame 87,124
2 Onion 403,058 Tef 79,517
3 Green Pepper 333,308 Bread Wheat 65,091
4 Carrot 238,755 Coffee 62,304
5 Tomato 230,507 Haricot bean 54,628
6 Potato 168,995 Maize 45,339
7 Sweet potato 140,126 Sorghum 40,500

5Tef can be categorized as both a high value crop and a high production crop based on these criteria. However as
seen in the later results, the model yield for Tef is a smaller increment above current average yield as compared to
other high value crops listed and therefore the cost-benefit of irrigation is much closer to HPCs rather than HVCs.
In addition, sesame has a significantly lower number of farmers than the other HPCs (See Appendix 2), but is

considered in the analysis due to its strategic importance.
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8 Lentil 124,620 Barley 39,901

Figure26: List of 16 crops selected for lysis and corr I revenue

The intermediate outputs of these analyses are then used to identify technically feasible ‘crop-irrigation
technology package’ combinations for surface, ground and rainwater resources in each woreda, for
both HVC and HPC crop groups. To determine Absolute Potential for irrigation, the combination
requiring the lowest water requirement for each water source (i.e. surface, ground and rainwater) is
selected to determine the total amount of land that can be irrigated with that combination and water
source, and these are summed across the three water sources. Taking the lower of this sum and the
total land in the woreda gives the Absolute Potential (Total Land) for both HVC and HPC, while taking
the lower of this sum and the projected cultivated land in the woreda in five years’ time gives the
Absolute Potential (Farmed Land) for HVC and HPC. Three different scenarios for the ratio of
production at woreda level made up by HVC and HPC (5%/95%, 25%/75%, and 50%/50%) are then
applied to these values to generate final estimates of Absolute Potential (Total Land) and Absolute
Potential (Farmed Land) for each woreda under each scenario, which are then aggregated at regional
and national levels.

Finally, to determine the Economic Potential for irrigation, a similar logic to the above is followed,
however the most economically attractive crop-irrigation technology package combination is selected
for each of the three water sources (i.e. surface, ground and rainwater) rather than the combinations
with the lowest water requirements. Economic attractiveness is defined in terms of the discounted
return on investment (ROI) based on the cash inflows from sales of the crop being produced and
outflows to put in place and maintain the irrigation as well as to purchase inputs for high-productivity
crop production. NPV and annualized NPV metrics were also estimated, however the ROI was selected
as the primary metric. In addition, average crop and input prices at regional level are used in the
analysis. Finally, the most economically attractive combination (i.e. combinations with greatest positive
ROI) is selected rather than the minimum economically feasible combination (i.e. combinations with
smallest ROI >0%) to reflect realistic farmer preferences, and as a conservative assumption as current
crop farm-gate prices are used in the analysis which may reduce if production increases due to irrigation
and therefore result in lower ROl in reality.

HVC crops such as Green Pepper, Garlic, Onion, and Sweet Potato and HPC crops such as Tef, Sesame,
Barley, Coffee and Bread Wheat show better returns on investment with irrigation. The irrigation
technology packages that come out as both most technically and economically feasible are largely
furrow based systems (~50%), followed by drip and sprinkler based irrigation systems. As mentioned
earlier, the use of the ROI metric as the selection criterion is the driver for the larger share of furrow
based irrigation system as the price per hectare for furrow based systems is low. If water usage / fees
were to be considered, the latter two — drip and sprinkler systems — would account for a much larger
share due to the much higher water efficiency of these systems as opposed to furrow based systems.

Impact assessment

Assessment of impact of increasing irrigation uptake in the country in line with Economic Potential is
undertaken by estimating the additional production, net revenue (i.e. profit on farm-gate price) at
aggregate (i.e. national) and individual farmers levels that could be generated assuming the
economically attractive ‘water-source-crop-irrigation technology package’ combinations identified for
each woreda are fully applied. The additional production and revenue due to irrigation is generated
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primarily from the increase in the number of harvests, as the analysis assumes full use of improved
inputs and good agronomic practices and the same yield per harvest without and without irrigation.
Consistent with the earlier analyses on which the impact assessment builds, average crop and input
prices at regional level are used for estimating revenues.

To estimate the number of famers that will benefit under the three HVC / HPC scenarios through
increased net revenues, the total Economic Potential for irrigation in terms of hectares of land is divided
by the average farm size nationally. The net revenues aggregated at national level are then divided by
the total number of farmers to give the average additional net revenue or income per farmer. In all
three scenarios the total number of farmers used in this calculation is based on the 50% HVC / 50% HPC
scenario, because this scenario supports the highest amount of land and therefore farmers taking up
irrigation. Under the other scenarios the net revenue per farmer will be similar, however a much smaller
number of farmers can realize this net revenue. Therefore the total number of farmers under the 50%
HVC / 50% HPC scenario ensures the comparability of the results in terms of aggregate impact or benefit
to the country, which is most relevant from a national or regional policymaking and planning
perspective.

Supplementary irrigation

Feasibility analysis of supplementary irrigation is undertaken for each of the 16 HVC and HPC crops
based on consideration of the available amount of water (essentially rainfall) at the critical growth
period. Varying percentage of rainfall availability is considered assuming a linear relation of crop yield to
the amount of rainfall during this period, ie. 0% rainfall will result inno yield and 100% rainfall will result
in 100% of the yield. Supplementary irrigation is modelled to have a negative return on investment
when rainfall is 100%, since the cost of irrigation is incurred however it provides no benefit. Where
rainfall is below 100%, supplementary irrigation compensates fully for the deficit in water and in yield,
and therefore provides economic benefits equivalent to the potential revenues generated by the
additional production less the cost of irrigation, measured as a discounted ROI. This analysis assumes
full use of improved inputs and good agronomic practices as explained earlier; without full use of
improved inputs and good agronomic practices the economic feasibility of irrigation will in most cases
be lower as the fixed cost of irrigation remains the same but the incremental gain due to irrigation will
decrease.

Critical assumptions and limitations

When computing the irrigation potential assessment, corresponding impact assessment and
supplementary irrigation feasibility, some major assumptions have been considered. These assumptions
are listed below along with the limitations that each causes to the robustness of the study. Further
details on all assumptions made for all steps of the analysis are provided in Appendix 2.
e 20% of total land area in each woredais estimated to be cultivated (and therefore potential for
irrigation) within the next five years, based on
o Current cultivated land coverage of ~16%
o Total growth rate of 2% over the past five years, and previous five year periods
o Additional 2% increase modeled to allow for faster growth in cultivated land with
expansion of irrigation in the next five years
Limitation:
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- If the growth rate of land cultivated does not continue as seen in the last five years, or
promotion of irrigation and other areas does not increase the growth rate as modeled, the
irrigation potential estimates provided here will be overstated. In addition, commercially
cultivated land was not explicitly excluded despite the rest of the analysis only focusing on
smallholder agriculture (e.g. industrial crops were not considered in the economic analysis).

20% increase in crop yields is assumed from use of irrigation due to better application of water

to crop root zone during critical growth period and other periods

Limitation:

- Thisis likely a conservative estimate, as different studies show different increases in single
harvest yields for various crops including very large yield gains. However, sufficient data for
certain crops as well as in the Ethiopian context was not available to use crop-specific
estimates or a more accurate average figure.

Regional average farm gate and input prices used for all woredas that line within each region

and are assumed to stay constant/static over the next five years

Limitations:

- The farm gate prices do not show the possible increase of farm gate prices along with the
possibility of exporting the large produce

- Farm gate prices vary across woredas within a region

- Farm-gate prices will fluctuate over the next five years; possibly going down with increase in
production, while still taking in the effects of inflation

- Input prices may also decrease or increase in the future

Discounted ROI over irrigation package service life used to select best irrigation package—crop—

water source combination to scale up in each woreda. A water source — crop —irrigation

technology package combination with the highest positive ROl selected and scaled up

Limitation:

- Combinations with lower positive ROI’'s might have lower crop water requirements, and
hence allow the available water to irrigate a large amount of land

Surface water potential mapped nationally based on buffer concept applied on 179 station data.

Woredas outside the 50KM radius of all stations assigned the national average

Limitation:

- Applying national average may over/under estimate discharge potentials of woredas that
have missing data, most likely overestimating as stations are likely not placed in these areas
due to lack of surface water resources

Large-scale transfers of water across basins are not considered

Limitation:

- Potential land that can be irrigated may be underestimated, as water could potentially be
transferred from areas with excess water for irrigation to areas with deficits

10% of total rainfall amount that falls on cultivable land per woreda considered to be harvested,

and hence considered as the rain water available for irrigation purposes
o Volume of harvested rainfall = Depth of rainfall * Cultivable land area * 10%

Limitation:

- May underestimate potential for rainwater based irrigation, i.e. if >10% of total rainfall
amount that falls on cultivable land per woreda considered to be harvested

All water resources are assumed to be available for irrigation, without consideration water

needs for water supply and other sectors

Limitation:

- Water available for irrigation is overestimated
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3.6. Future refinements proposed

The analysis and results presented in this section can inform important policy and programming
decisions, especially with further refinements to provide more accurate and useful results at lower
levels of geographic granularity. Enhancement of the of the methodology, assumptions and modelling
approach applied here as well as development of a comprehensive scheme inventory at national level is
therefore recommended as a priority intervention later in this strategy. These efforts can build on the
data already collected and analysis completed for this document, with the following key refinements
proposed:

Map surface water potential at a woreda level through the use of a bottom-up, micro-basin
approach rather than usinghigh-level buffer zone assumption followed in this study

Gather additional deep ground water data being collected by certain regions and incorporate
with the ground water data (primarily shallow ground water) available at national level
Increase data validation and cleansing of surface, ground and rain water data, e.g. to remove
less reliable stations

Incorporate spate / flood irrigation

Include all relevant crops rather than only the 16 include here

Compute trend analysis of the crop, input and irrigation technology prices to determine more
robust national and farmer level revenue and cost streams for economic analyses

Incorporate additional yield gains resulting from use of irrigation

Model the HVC / HPC scenarios at an individual crop level (i.e. assuming various shares of
production by crop) rather than at the overall HVC and HPC crop group levels

Calculate a range of results for Economic Potential based on considering both ROl and water
requirements / water use efficiency, rather than ROl alone, for example by estimating and
incorporating water fees

Integrate end-market prices for processed products as well as for export markets, rather than
only focusing on farm-gate prices, to also assess other economic benefits of focusing on certain
crops and suitable irrigation technology packages from a national perspective.
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4. SUMMARY OF SYSTEMIC BOTTLENECKS AND STRATEGIC INTERVENTIONS IN
THE SUB-SECTOR

4.1. Identification and prioritization of system bottlenecks and strategic interventions

The approach adopted to develop this strategy focuses on identification and prioritization of systemic
bottlenecks and strategic interventions. A systemic bottleneck can be defined as a major structural gap,
weaknessor market failureconstraining growth and development of the sub-sector, while strategic
intervention refers to scalable and sustainable actions that will significantly accelerate transformation in
the sub-sector if effectively executed and supported by relevant stakeholders. The irrigation and
drainage sub-sector can be analytically segmented into four main thematic areas for identification and
prioritization of systemic bottlenecks and strategic interventions.

Area Description

Policy & Relevant policies, strategies, directives, standards, and institutional roles,
Institutional responsibilities, resources and arrangements, including effective implementation
Framework of this legal and institutional framework

Public and private research and extension activities to support development,
multiplication, awareness creation, promotion, and usage of irrigation and
drainage technologies, Irrigated agronomy, and other relevant topics

Research &
Extension

Scheme Planning, Prioritization and planning, contract management, design, construction and
Design, Construction management of smallholder focused irrigation and drainage schemes, including
& Management public and private sector involvement and support, and community engagement

Multiplication (import, assembly and manufacturing), marketing and financing of
irrigation and drainage technologies, and provision of drilling, installation and
maintenance services, including both supply and demand Issues

Technology Supply
Chains

Figure 27: Main thematic areas of the irrigation and drainage sub-sector

Within this framework, systemic bottlenecks were identified through reviewing previous studies,
considering performance of existing programs, stakeholder interviews, and regional field visits.
Identified bottlenecks were then prioritized based on considering the impact and severity / frequency of
each bottleneck. Medium and high priority bottlenecks were then further assessed in-depth through
extensive data collection and analysis. The identification and prioritization of bottlenecks as well as the
in-depth analysis was validated through the project Technical Committee and at a national workshop.

Possible strategic interventions to address each medium and high priority bottleneck were also
identified from a number of sources. Existing policy and strategy documents as well as studies propose a
large number of interventions; over 200 possible interventions were identified from eight documents in
particular, consolidated where similar and then mapped to the bottlenecks. These documents include:
Ethiopian Water Resources Management Policy (2001), Ethiopian Water Sector Strategy — Irrigation
Section(2001), PASDEP (2005),GTP I (2010),Irrigation Potential in Ethiopia (2010),Small Scale Irrigation
Capacity Building Strategy for Ethiopia (2011),Realizing the Potential of Household Irrigation in Ethiopia
(2012), and GTP /I (2015). Additional interventions were also identified from five sources:
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e Other studies made in the sub-sector by MoANR, IWMI, Mekelle University, and others'®

e Stakeholder interviews and discussions, including with local and global experts

e Review of existing programs and initiatives in the country, including in particular: MoANR AGP I:
Smallscale Irrigation Development Component, MoANR PASIDP, MoANR SMIS: Smallscale
Irrigation Capacity Building Component, ATA HHI Value Chain Project, IWMI: Africa Rising, ELSI,
and LIVES (with ILRI) projects®’

e International case studies and best practice guidelines, relevant in particular for topics such as
policy enhancement, water user associations, extension services, technology and services
supply chains, and access to finance initiatives

e Quantitative and qualitative analyses undertaken by the study team.

The resulting ‘long list’ of interventions for each priority bottleneck was prioritized by considering the
potential impact and feasibility of each intervention and lower priority interventions were eliminated.
The remaining interventions were identified to be high priority, i.e. critical to address a high priority
bottlenecks, or medium priority, i.e. less critical or secondary for addressing a high priority bottleneck,
or critical for addressing a medium priority bottleneck. This process resulted in the final list of about 60
high and medium priority interventions which were discussed with stakeholders and further analysed
and detailed to inform the specific activities, implementation owners and closely involved parties, major
cost items and overall costing, timelines, and output targets proposed under each in this document.

4.2. Summary of systemic bottlenecks

The following figure provides a summary of bottlenecks identified, with prioritized bottlenecks coloured
in red text (high priority) and orange text (medium priority). A total of 32 are listed with 15 high, 6
medium and 11 low priority bottlenecks. A number of these relate specifically to the supply chain for
water lifting and on-farm application technologies, namely pumps, drip kits, sprinklers and pipes, as
indicated by the asterisk (*) after the bottleneck name.

6see References section at the end of this document
YMore detailed information on each program is provided in Annex 5.
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Policy & Institutional
Framework

Scheme Planning, Design,
Construction & Management

Research & Extension Technology Supply Chains

1. Imsufficlent adherance to the National 8. Insufficlent focus, Budget and staff 16. Lack of standardized spproach and 25. High tariffs and lack of availability of
WRM and Irrigation Policies and allocation to research on irrgation and contract, technical and project mgmt. FOREX for importing pumps, parts, other
Strategies, Master Plans, basin and drainage, irrigated agriculture, gender capacity across public institutions for quip t, and raw material
watershed based management and irrigation, and on-farm water prioritizing, planning, budgeting, design, | 25 Limited investmentin Itiplication,
approaches management, in the research system construction, contract mgmt. handover, wholasaling and retailing of equipment

2. Umited Implementation of policy and 10. Limited development and promotion of supervision and monitoring of schemes Iincluding due tolack of access to finance
regulatory framework on water user dedi d lon packages on 17. Umited use and benefits of Irrigation due | 55 High cost of aquipment and limited
associations (WUA), water rights and frrigation and drainage, water use and to crop value chain botel ks related to finance for smaliholders
fees, land refated issues and cost- management, and integration of content to improved inputs, extension,

28 Limited svailability of manual and

recovery in crop extension packages, including production, aggregation, storage and SO conaes N e T

3. Limited equipment quality dacds or due to insufficient qualified experts and market linkages ivigaiton saulgment 'r.:rul ::w..'cu oy
enforcement, and disincentives for high irrigation-focused DAs at locel levels i8. Low scheme performance and deferred shilied matntensnce servios providaers
quality local manufacturing 11, Umited use of additional awarenaess maintenance 29. Limited maiket hand demand

4. Insufficiant skilled human reseurces and creation and extension service delivery | 19 jngfiective licansing and tendering estimation done by private technology
high turnover in public institutions channels, and low availability of site- process for private consultants and suppliers and overreliance on ad hoc

5. lack of policy and regulstary framewar) ::‘.:’::::dd::' i c:dm“m to undertake u:‘"“ dnl“n information from governmant offices
for grountdwater Usage and deilling and canstruction, and poor designs an Hocti A

T SIS it 12 Umited aceurate Information on the delayed schemae delivery due to low % Semung estimation by

6 Wesh federasl and regional institutional Y woredas and regions for publically
arrang -»m...-. Sor conidneties pianming wiles resoinets svalinhie for rvigation Sapisliy W n s Gy aD s, managed distribution of technologies
”_“:("“_"”me’J”;‘ NG gcolcgnulhxndmhr;ulcvam data, 20, Low capacity of Water Usar Assoclations 31; Dt aoablabie ey of

- turrant ichaemes an \;l:i: patterma X
irrigation snd drainags relstad ininatives dbanca ol g . / Irrigation Cooperatives electricity, and high cost of fuel to power
nsufficiant budget allocated to sector e e ,r\; n— bnv.:c.v:xc:r;h:nd‘ 21. Insufficiant community consultation and individual pumps and other aquipment
extention for priority 5!’.’;”‘: ancuse o 3
and cost-tharing with othar sector research outputs in extension tarvices p.mdp”.hﬂhth planning, design, 32, Insufficient focus on sustainability and
. : i v construction and handover s :

B. Limited legislative and enfarcement 14. Umited research and de A follow up in public oc NGO distribution of
mechanisms to prevent discharge of toxic 3 ctivits sictakenb locall 22, Shortage of survey and construction equipment to cooperatives and farmers
substances and effluence in water g factusars :‘ :In ¥ e equipment
TESOWNCES 23, Umited availability of electricity, high cost

15, Lack of technology transfer mechanisms of fuel, to pawsr schemes in rural areas in

to improve capxi;yl of research institutes, particular for groundwater pumping
manufacturers and Importers to support

; 24. Uimited private sector involvement in
. Schimiogy develop scheme management and maintenance

1 High Priority Medium Priority Low Priority I

Commented [s9]: Updated — bottleneck #20 made higher

priority, ordering changed to align with interventions
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Figure28: Major bottlenecks in the irrigation and drainage sub-sector with prioritization
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The distirbution of bottlenecks thematic area is presened in the next table, with eight bottlenecks in the
Policy & Institutions and Technology Supply Chains areas each, nine bottlenecks in the Scheme Planning,
Design, Constructin & Management area, and seven in Research & Extension.

Bottleneck Policy & Research & Scheme Planning, Design, Technology
Priority Institutions Extension Construction &Mgmt. Supply Chains
High priority 4 3 5 3
Medium priority 3 2 0 1

Low priority 1 2 4 4

Total 8 7 9 8

Figure29: Distribution of bottlenecks by priority and thematic area

Promotion of irrigation and drainage overall is identified as an important climate change adaptation and
mitigation option in the CRGE'®. However irrigation and drainage technologies can also be applied in an
environmentally unsustainable or damaging way. Challenges such as insufficient consideration of basin
and watershed management in scheme prioritization, planning and design, lack of robust environmental
analysis in scheme design, low water use efficiency, frequent salinity and water quality issues, soil and
water resource degradation and other damage to the ecosystem have been clearly documented around
the country. A significant number of the bottlenecks in the sub-sector identified here therefore have a
strong bearing on or are heavily focused on enhancing environmental sustainability in irrigation and
drainage development, as well as resilience to rainfall and climate variability, and climate change and
adaption. These bottlenecks are highlighted below, with details of how each relates to environmental
sustainability and climate variability and change issues provided in Annex 3.

Area _ __ Relevantbottlenecks

Policy & Institutions 1,2,3,4,5,6,7,8

Research & Extension 9,10, 11, 12, 13, 15

Scheme Planning, Design, Construction & Management 16, 17, 18, 19, 20,21, 23

Technology Supply Chains 25, 26, 27, 28, 31 ( Commented [s10]: Table updated to align with updated

Figure30: Bottlenecks with heavy bearing / focus on environment sustainability and climate change issues

A number of the identified and prioritized bottlenecks also likely have a stronger impact on women,
whether in female headed households or in male headed households. Policy and institutional
frameworks as well as research and extension services often may not address women'’s participation or
the specific needs of women including through development of female friendly technologies. Scheme
prioritization, planning and design also often may not ensure the participation of women as well as
consideration of their interests and needs within the broad local community, including in scheme
management and operation through water user associations. Finally, women often have lower incomes,
savings and access to finance to procure both irrigation related equipment as well as crop production
inputs. Enhancing women'’s participation in these areas is therefore critical to ensure maximum positive
impact on their and their households livelihoods through irrigation and drainage development. Specific
bottlenecks that likely impact females and female farmers in particular more strongly are presented in
the next table, with further details provided in Annex 3.

18CRGE, page XX
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Policy & Institutions 2

Research & Extension 9,10, 11, 13
| Scheme Planning, Design, Construction & Management 16, 17, 20, 21 |
Technology Supply Chains 25, 27, 28, 31‘ Commented [s11]: Table updated to align with updating

numbering in previous graphic

Figure31: Bottlenecks that likely impact females more strongly

4.3. Summary of strategic interventions

53 strategic interventions have been developed to address the priority systemic bottlenecks, with 32
high priority interventions that are critical to implement to accelerate transformation of the sub-sector
and 21 medium priority interventions that should also be implemented resource and time permitting.
The next figure presents the distirbution by priority and thematic area, with 15interventions in the
Policy & Institutions are, 13 interventions in the Research & Extension and Technology Supply Chains
areas each, and 12 in the Scheme Planning, Design, Construction & Management area.

Bottleneck Policy & Research & Scheme Planning, Design, Technology
Priority Institutions Extension Construction & Mgmt. Supply Chains
High priority 9 6 10 7
Medium priority 6 7 3 5

Total 15 13 13 12

Figure32: Distribution of interventions by priority and thematic area

The following figures present high and medium priority interventions by thematic area. The primary
bottleneck which each intervention addresses is further detailed in Section 6, along with the major
activities, owners and closely involved parties, costing and timelines for each intervention. These
implementation details are also summarized in the roadmaps presented in Section 5.
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Policy & Institutional
Framework

ot currently have one and strengthen the
axtsting basin authorithes

2. Mainstreamwatershed management
including soil and water conservation into
basin managemaent

3. Conduct regular update of basin master plans.
and ensure accessibility through different
platforms

4. Formulate and endorse WA regulationand
supporting guidelines and procedures at
regional bevel including for water rights and
foes, compensation for land taken for
irrigation development, and cost recovery

5. Dewelopand implement phased approach
and plan tointroduce water fees and cost
recovery in all {publicly fundied) schemes

6. Establish national standards for irrigation
aquipment including drip kits, sprinklars and
polyethylene pipes, similarto pumps

1. Enforce natienal standards through
incentivizing investrnent in labor atories,
building capacity of existing labs and of MoT
and ECAE forenforcement

A, Introduce guidelines, standard technical
specifications and criteriafor public irfigation
equipment procuremaent

9. Strengthen university curriculums and
researchon irrigation engineering and
management, waler managemeant and
drainage, irrigation technologies and irrigated
agriculture

1. Establish basin authorities for those which do

Research & Extension

10. Allocate increased budget for the 16
construction of irigation research centers
and Increase the operational and
management budgetincluding hiring new
resaarchars with advanced degrees in
resaarch centers

11, Add additional content to the 5510 extension
manual in key areas and develop crop specific
packages for the major crops and disserminate:
them to regional lavel |

12, Accelerate hiring and training of DisSMEs
plannedin GTP 2 and increase the frequency
and length of theoretical and practical
trainings as well as annual axperienca sharing
ewants in each region

13, Develop SMS and media based campaign to
promate irrigation to farmers, expand
irrigation content on BIZE system and
promate heawily ‘

17

18
1%,

M.

2L

14, Developan ICT based solution for site spacific
advisaryon crop water regquirements and
irrigation scheduling

15, Increase training and in-kind support to
madal farmers touse and promote irvigation ‘
and drainage good practices

22

23

M.

25,

Figure33: High priority interventions for the irrigation and drainage sub-sector by thematic area
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Construction & Management

Scheme Planning, Design,

Davelop standard criteria and guidalines for
priaritizing new schemes while also ensuring
ralntenance of existing schemes
Strengthen joint planning and execution of
scheme developmant and mgmt. betwaan
regicnal agricultural and water agencies
Require agencies tainclude allrelewvant
operation and maintenance, rehabilitation,
manitoring and information dissemination
costs in funding for schemas

Strengthen contract management, scheme
design, construction and maintenance
capacity of public institutions through
incraasad on-the-joband external training
Establish national stardards for design,
construction, operation and maintanance,
and performance assessrment of schemes.
Ensure integrated planning and
implementation of crop value chain related
interventions with schams planning, design,
delivery and management

Durvelop guidelines and procedures for
scheme performance mgmt., inspection,
maintenanca, safety chedks, and training
technicians, specifying responsibilities of
WUAs and government, and develop and rall
out reporting system for WUAs

Dwvalop guidelines and standard technical
specifications for tendering consultanoy and
:nn:lru:!iu’l.seru'iue:.sllmlgl&n technical
capacity and adherence to procedures
Establish large-scake capacity building
program(s] for WUAs on scheme and financdial
mgmi, revenue generation and other topics,
with strong NGO involvement

Make available grants or low interest loans
for WilAs to fund their activities

Technology Supply Chains

26, Undertaks policy analysison optimal import

tariff for equipment, and advocate for
implermsentation of recommendat lors
27. Prioritiee FOREX allocation for equipment,
parts and raw material imports
28, PFromote joint ventures with international
firms and/or technology transfer programs
with partner countries and NGOs
29, Prowide business, technical and financial
supgort to wholesalers and retailers willing to
invest in retailing inrural areas
0, Increase credit accass for existing or nascent
manufacturers, wholesalers and retailers
willing to scale up own business
. Facilitate linkages between wholesalers amd
retailers, cooperatives and farmer common
interest groups, and finandal institutions for
equipment purchase and financing
32, Introduce dedicated wholesake lending,
guarantes schemes, or revahing funds for
financing irrigation equipment and related
inputs for farmers through MFIs, RuSACCDs,
coopaeratives and/or farmer common interest
Eroups

3

e




Policy & Institutional
Framework

Research & Extension

Scheme Planning, Design,
Construction & Management

Technology Supply Chains

1. Introduce partnership programs with
international partners for knowledge and
experience sharing with government staff
and other local stakeholders to build local
capacity

2. Dewelop policy and supporting regulations,
directives and guidelines for sustainable
euploitation and rechargeabde management
of groundwatar

1. Enhance monitoring and information
axchange for groundwater including
information related to abstraction controal,
aquifer behavior and pollution prevention

4. Undertake comprehensive anabysis of
institutional roles and capabilities in the sub-
sector and advocate for implementation of
recommendation and maintenance of
institutional stabdity

5. Introduce a large-scale national fund for
smallholder irrigation and drainage
development drawing on the existing water
sector fund and consalidating funding fram
warious governance and dewslopmaent
partngrs

6. Ensure the accountability and proger
utilization of funding and other resources
allocated for smallholder irrigation and
drainage developmant

7. Introduce a coordinated plan for
development partners and the private sector
toengage In awareness creationand
extensionsupport / supplementation

B. Expand use of irrigation-specitic days waeks
includirg new technology demorstraticons
and farmer to farmer axperiance sharing
events at woreda lewel

9. Accelerate the satellite-based shallow and
deap groundwater mapping afforts to finish
within 1 and 10 years, respectively

10, Introduce an Irrigation Managameart
Information System to consolidate all water
resource and potential data and analysis, soil
and other data, and scheme inventories and
usage pattarns, and make broadlyaccessible
with regular updates

11. Strengthen anmsal joint planning sessions and

quarterly feedback {follcw up] sessions to
ewaluate the progress of research and
exlendionassignments at national and
regional levels

12. Institut ea survey mechanism in which DAs
perindically conduct surveys on farmer
prablerns and needs, el lect feedback and
discuss findings in joint planning activities
betwern research and extension

13, Make all reseanch outputs available to the
extensionsystam through an online
infarmation sharing platformn

14. Ensure licanses are ravised and cartified
every year and proper investigation of
consultants and contractors s conducted
annually by increasing budget and owversight
of these processes, and develo ping national

’ and regional databases of consultants and
contractors including past performance

15. Provide incentives to WHAs to regularky
conduct maintenance of schemes, o5

| | praferential traatment in providing Ioans and

capacity building of WUAs, maintaining
schemes in good condition wntil full handover
o WLIAS

16 Support the establishment of federation of
Wl As especially for large scale schemes

17, Intraduce finance and technical support
program for well drilling service providers and
irrigation equipment rental sendice providers

1E. Improve content and delivery of well drilling
coursas in TVET institutions

19, Improve content and dalivary of irrigation
technology maintenance courses in
Agricultural TYET institutions

20. Prowide trainings and accreditation on
installation, operation, maintenance and
repair of irrigation equipment to private
Earages

21 Increase accessibility of maintenance services
across the country by leveraging the Ethiopia
Agricultural Business Corporation [EABCY's
permanant and mobile workshogps

Figure34: Medium priority interventions for the irrigation and drainage sub-sector by thematic area

45




4.4. Mainstreaming environment and gender in strategic interventions

Achieving inclusive and sustainable development in the irrigation and drainage sub-sector requires
effective mainstreaming of environmental and gender considerations in prioritized interventions.This
can be done through two main modalities. Additional interventions specifically aimed at addressing
environmental or gender issues can be designed, or specific activities, requirements or targets focusing
onenvironmental or gender issues along with corresponding financial and human resources can be
integrated within broader interventions to ensure a greater focus on these areas. In the current
strategy, the first approach is used mainly for environment related issues, while the second approach is
used for both environment and gender related issues. The following table summarizes the high (H#) and
medium (M#) interventions which reflect mainstreaming of environment and gender issues, with
additional details provided in Section 5 with each intervention.

] o « H1, H2, H3, H4, H5, H9 « Ha, H8, HO
Policy & Institutions « M1, M2 &6

] « H10, H11, H12, H13, H14, H15  * H10, H11, H12, H13, H15
L « M8, M9, M10, M12, M13 « M8, M10, M12, M13
Scheme Planning, Design, * H16, H17, H19, H20, H22, H24,

* H18, H19, H24
Construction & Mgmt. H25

Technology Supply Chains ~ * H26, H27, H29, H30, H31, H32 * H26, H27, H29, H30, H31, H32

Figure35: Interventions reflecting mainst ing of envir land g issues
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5. IMPLEMENTATIONPLANNING, GOVERNANCE AND MANAGEMENT

5.1. Implementation planning

Implementation planning was undertaken for each of the 53high and medium priority strategic
interventions presented in Section 4, grouped into four implementation focus areas based on common
or closely related objectives, implementation interdependencies, and to support stakeholder alignment
and coordination for effective execution of the corresponding interventions. Figure 36 below summarizes
the four implementation areas in terms of overall objectives, high and medium priority interventions, and
estimated costs in ETB and on a percentage basis. The total estimated cost across all interventions is 320
to 440 million ETB, with a mid-point estimate of 380 million ETB that is relatively evenly split between the
32 high priority interventions (~225 million ETB) that are critical to implement to accelerate
transformation of the sub-sector and the 21 medium priority interventions (~155 million ETB) that should
also be implemented resource and time permitting.

# of Interventions Estimated Cost (ETB/%)
Implementation
focus area Objectives High Priority Med Priority  High Priority  Med Priority
Enhance legal and Institutional , _
Enhancing Policy & frameworks and capacity of 9 & 50-90N 2)_' "S M
Institutions government and other institutions /8% =
to implement and enforce these
Strengthen research critical for
Strengthening development of the sub-sector, the 45-85M 60100 M
Research & Extension linkage to extension, and extension 6 7 f17% J21%
activities and services
oc f scheme
Improving Scheme Improve all aspects o
L o delivery, management, and S50-90M 10-25M
3 ing, Ign, performance, n‘nd strengthen 10 3 f19% /5%
Construction & Mgmt. capacity of organizations invelved
Promoting Promote increased availability, 15=30M 15 <30M
Technology Supply accessibility and affordability of 7 5 /6% ] 6%
Chains equipment, services and finance
195-255M 125 -185M
TOTAL 32 21 I /
Figure36: S y of impl focus areas, interventions and costs

5.2. Roadmaps by implementation focus area

The implementation owners, overall cost estimate, and aggressive and conservative implementation
timelines for the high and medium priority strategic interventions are presented here in separate
roadmaps for each implementation focus area. Cost estimates are presented in indicative buckets (i.e. 0-
1 METB, 1-2.5M ETB, 2.5-5 M ETB, 5-10, 10-20 M ETB, 20-50 M ETB, 50-100 M ETB, and 100-200 M ETB)
based on consideration of the major cost items for each intervention. Timelines for each intervention are
estimated based on previous experience in the subsector and other parts of the agriculture sector, and
consultation of with stakeholders.
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ROADMAP: Enhancing Policy & Institutions — High Priority

—

Grey Preporatary period Commented [s13]: Costings, timelines and owners

updated in these graphics
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Light green  Conservative est
L “_'E_V ) Onpoing octivties
Intervention ',o Mé V|1 '12 Y'S Y,‘ YIS Cost (ETB) Owner/s
Estabiish basin authorities far those which do not currently have ane and strengthen the existing [— 25-50m  MOWIE-Basin directorate,
basin authorities Basin authorities
MOANR - NAM directorate,
= *1iM Reglonal NRM
0 Mainstream watershed mansgement including soil and water conservation into basin management
directorstes, MoEF and
Basin authorities
@ Conduct regular uptate of basin master plans and ensure accessiddlity through ditterent platforms [ 1020  MOWIE- Basin directorate,
Basin authoritios
Farmulate and endorse WUA regulation and supporting guidednes and procedures at regional level i ______________ MOWE - Irrigation &
including for water rights and fees, compersation for land taken for irrigation development, and = 1-25M  prainage directorate and
cost recavery 3 RBOWRs
MOWIE - Irrigation &
Develop and implement phased approach and plan 10 introduce water fees and cost recovery in all § e 255Mm Ovainage directorate,
{publicly funded) schemes Regional BoOWRS and
i lrrigation authorities
@ blish nationad dards for irrigation equipment including drip kits, sprinklers and polyethylens
plpes, similarto pumps D 1-25M  §sa ECAE
Enforce national standards through Incentivizing investment in laboratories, bulldingcapacityof =z saaa @ 0 - - - - o - - - - o o 510 M ECAE SMIS
existing labs and of MoT and ECAE for enforcement = LA
RBOA- Irvigation teams,
@ ntroduce guidelines, standard technical specifications and criteria for public imgation equipment =3 o3IM Regional BoWRS and
procurement Ierigation authorities
Strengthen unsversity curriculums and resaarch on ifTigation engineering and management, water =] 255M MOE, MoST

managemnent and drainage, irrigatian tachnologies and irrigated agriculture

Figure37: Roadmap —High Priority Interventions |
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Dewy Prepomatory pyrod

IESIRIID sosser et
ROADMAP: Strengthening Research & Extension — High Priority D

Oeey ¢ Ongavng actwher

Intervantion omMswt v W3 Y8 Y3 com(ems) Owner/s
Allocate increased hudget for the construction of rrigatson resasch canters and Increase the -
0 P | and manag t budget including hiring new researchers with advanced degraes in 250 M EIAR, RARIS
research centers

Add sdamaonal content 16 the S50 extersion manusl in key areas and develop crop speclic packages = 125Mm MoANR - 551 directorate |
for the major crops and disseminate them to regicaal level Boas, OIDA

o Accelarste hiring sod traming of DAS/SMES planned in GT# 2 4nd inorease the frequency and length T ey 10-20 M MOANIE - 581 directonate,
of theoretical and practical trainings as well g8 snnusl experience shaningeventsinexchregion g 77777 Bons, OIDA

High priceity intarventions

Resource mobiization and setup

e Develop SMS and med|a based campaign to promote irrigation to farmers, expand irigation e v aaataete 125M MoANR - 581 directorate,
content on 5028 tystem and promote heavily BoAs, OIDA, ATA
, Develog an ICT basad solution for site specilic advisary On Crop waler réquicements and irrigation - P MOANR - ’:mrsoéuau"h
scheduling &I AI.A
0 increase training and in-kind support to model farmers to use and promote irrigation and dranage - 50M MOANR- $SI directorate,
ROOd practicns KioAs, 0IDA

ROADMAP: Improving Scheme Planning, Design, Construction & Mgmt — High Priority |

Intervention kv i R R S R o % 3L Owner/s
MOWIE - lmigation &

B e 1M Drainage directorate,
MOoANR-SSI directorate,

RBoWRs and lrrigation

0 Develop standard criteria and guidelines for proritizing of new schemes while also ensunng
mairtenance of existing schemes

authorities

MOWIE - & Dralnage

directorate, MoANR SS1
2.5-5m directorate, RBoOWRs and
rrigation authorities,
HBOANR
MOWIE - Irrigation &
Drainage directorate,
MOANR-SSI disectorate
REoWRs and lrrigation

authorities )
— Figure

-
=
5
€
=
<
s
£

Strengthan joint planning and execution of schame penant snd AgeMENT batween
agricultural 3nd water agencies

High priority

Reguire agencies to include all costs inchudn g operation and maintenance, renabiination,
meanitaring and (nformation disseamination in funding tor schames

o1m

Resource mobilize tfon and setup

38: Roadmap - High Priority Interventions Il
49



Grey Preparotory penod

ROADMAP: Improving Scheme Design, Construction & Mgmt. — High ———

Priority || Grey h Ongoing activities

Intervention Yo M6 Yi‘ v|2 Y,s va '? Cost (ETB) Owner/s
MoWIE- Irrigation &
Srenatiien contrad s naasmunt. schurte deskin: comstroction md maksnssacetvotociic:. T 3 S ——= === Dralnage directorate,
engthen contract managemeant, scheme design, construction and maintenance capacrty of public - 5.10M MOANR.SS1 di b
0 institutions through Increased on-the-job and external training ll:oWls' and Ink:l'l:n.
authorities
MOWIE - lrrigation &
Drainage directorate
Establish national standards for design, construction, operation and maintenance, and performance 1-25M L
e = MoANR-S::‘ m;:::’r::.
authorities
MOWIE - rrigation &
- Ensure integrated planning and implementation of crop value chain related interventions with schame g ______________ Dralnage directorate,
8 planning, design, defivery and management = 125M  RpoWIES, MOANR — §51
v § directorate
&
< MoWIE - irrigation &
i Develop guidelines and procedures for scheme performance mgmt., inspection, maintenance, i [5=:) 255mM Drainag ‘u?:;"ne
‘é salety checks, and training technicians, specitying responsibilities of WUAs and government, and § ¥ MOANR-55 dlfeaot;te
H develop and rofl out reparting system for WUAs RBOWRS and Irrigation
5 authorities
-
MoWIE - Irrigation &
Develop guidelines, standard technical specifications and criteria for tendering of consultancy and =3 126M Dralnage directorate,
construction services and strengthen adherence 1o procedures MaANR - 55| directorate,
REoWRs and irrigation
authorities
MoOWIE - Irrigation &
@ Establish large-scale capacity bullding prograrmys) for WUAs on scheme and financial mgmt., revenue . XX - - 10-20 M Dralnage directorate,
generationand other topics, with strong NGO #nvolvement B oo T mm T T RBoWHRs and irrigation
authorities
@ Make available grants or low intecest foans for WUAS to fund their sctivities > 20-50 M MOFED, MOWIE, MOANR
RBOWIES

Figure39: Roadmap — High Priority Interventions Il
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ROADMAP: Promoting Technology Supply Chains — High Priority

. _Grey ' Ongoing octwities
Intervention Yo M6 YII v|z v|3 Y,‘ Cost (ETB) Owner/s
Undertake policy analysis on optimal import tariff for equipment, and advocate for implementation = o1 M MOWIE - Irrigation &
of recommendstions Drainage directorate,
MOANR-SSI directorate
@ Pricritize FOREX aflocation for equipment, parts and raw material imports | 3 o1m MOANR ~ 581 directorate
M Promote joint ventures with international firms and/or technology transter programs with partner § 2
countriesand NGOs 'E -4 255M  MOANR - SSi directorate
Provide business, technical and financial support 1o wholesalers and retatlers willing to invest in i _________ e :“’”‘" ;::7":‘“““9-
ratalling in rurad areas % - - BoAs 3 gation
agencies
Increase credit access for existing or nascent manufacturers, wholesalers and retailers willing to T okt MoANR - 55 directorate,
scale up own business g ........... 255M meoss
Facilitate linkages between whalesalers and retailers, cooperatives and farmer comman interest [y - - MOANR — 51 directorate,
groups, and financial institutions for equipment purchase and finaneng W& ~------remmee- 1-25Mm ABOA
A Introduce dedicated wholesale lending, guarantes schemes, of revolving funds for financing
irrigation equipment and related inputs for farmers through MFIs, RuSACCOS, cooperatives and/or = A 510M MOANR -~ 581 directorate,

farmer commaon inlerest groups

Figure40: Roadmap - High Priority Interventions IV
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ROADMAP: Enhancing Policy & Institutions — Medium Priority

Intervention

Yo

Veene

Y1
|

Y2
|

Y3
!

k gree Aggressive est
Light green  Conssrvative est
.(-h;v__ N Ongoing octvities
Owner/s

0 introduce partnership programs with international partners for knowledge and experience sharing
with government staff and other local stakeholders to build local capacity

Q Develop policy and supporting regulations, directives and guidelines for sustainabile exploitation and
rechargeable management of groundwater

Enhanca monitoring and information exchange for groundwater including Information related to
o abstraction control, aquifer behaviorand pollution prevention

O Undartake comprehensive analysis of Institutional roles and capabilities in the sub-sector and
advocate for implemer ofr vand vance of Institutional stability

Introduce 3 large-scale national fund for smallholder irigation and drainage development drawing
on the existing water sector fund and consolidating funding from various governance and
developmant partners

Ensure the accountabitity and proper utilization of funding and otherresources allocated for
() smaliholder Imigation and drainage development

Figure41: Roadmap — Medium Priority Interventions |
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Resource mobilization and setup

1-25M

10-20 M

1-25M

255M

255mM

MOWIE - Irrigstion &
Drainage directorate,
MOANR - 551 directorate

MOWIE - Groundwater
directorate, Regional
BoWRs and Irrigation
authorities

MaWIE - Groundwater
directorate, Regional
BoWHRs and lrrigation
authorities

MOWIE - Irrigation &
Drainage directorate,
MOANR - 551 Directorate

MOWIE - Irrigation &
Drainage directorate,
Regional BoWRs and
irrigation authorities

MOWIE - Irrigation &
Drainage directorate,
MOANR — SS1 directorate,
Reglonal BoOWRS and
irrigation authorities



Grey Preparatory penod

[0 oo SELRNES
Light green  Conservobive est
ROADMAP: Strengthening Research & Extension — Medium Priority [ Grey " Oagoingoctiites
Intervention oMl w2 ¥ Y Y con(em) Owner/s

Introduce a coardinated plan for development partners and the private sector to engage In

@ awareness creation and extension support / supplemaentation ____ Seppbpap -1 m M.‘.)?‘a' —
O Expand use of Imigation-specific days/weeks including new technology demonstrations and farmer to - -------- 20.50M MOANR - Extension and
farmer experience sharing events at woreda level SSt directorate, RBOAR,
01DA
Accelerate the satellite-based shallow and éeep groundwater mapping efforts to finish within 1 and E ames \ MoWIE - Geo. Info & 1T,
g Q 10 years, respectively g """ SO-00M 1A
Introduce an Irmgation Management (nformation System to consolidate all water resource and MOWIE - irrigation &
g {0 potential data and anatysis, soil and othardata, and scheme inventories and usage pattams, and D .,  Dréinage directorate,
£ make broadly accessible with regular updates r::”' - 55l directorate,
5 : Strengthen 1 joint pl g and quarterly feedback {follow up) sessions 1o evaluate the g MOANR - Extension
2 @ progress of research and extension assignments at national and regional levals - 135M diroctorate, E1AR, RARIs
: H
zA Institute a survey mechanism in which DA's periodically conduct surveys on farmer problems and
needs, collect feedback and discuss findings in joint planning activities between research and =B e . 1-25M RBOARS, OIDA
extension
3 Make all ressarch outputs avaitable to the extension systerm through an online information sharing
platform =4 1-25M  EIAR, RARIs, Universities

Figure42:

Roadmap — Medium Priority Interventions Il
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ROADMAP: Improving Scheme Planning, Design, Construction & Mgmt —

Medium Priority

Grey
Agressive st

Preporatovy period

|mm Conservarive esr.

1 Grey * Ongoing octhvties
Intervention OMVLE Ve Y3 VS YD Cost(eTB) Owner/s
MoWIE- Irrigation &

@9, Ensure licenses are revised and certified every year and proper investigation of consultants and (=3 pipliututoltiel 5-10M Drainage directorate,

S contractors is conducted annually by increasing budget and oversight of these progesses, and MoANR-SS| directorate,
developing national and regional databases of consultants and contractors including past g RBoWRs and irrigation
performance - suthorities, MoWIE- Permit

3 directorate

A1 Provide incentives to WUAs to regularly conduct maintenance of schemes, e g. preferential 8 = —3 2.55M oﬂ'"" :"E ! diurl' e«“::t‘e
treatment in providing loans and capacity building of WUAS, maintaining schemes in good condition 3 "':e.ss' di r'no
until full handover to WUAs 2 RBoWRs and Irﬂ"“ -

authorities
E MOWIE - Irrigation &
Drainage directorate,
% support the establishment of federation of WUAs espedially for large scale schemes 3 5-10M RBoWRs and irrigation
-
authorities, and scheme
project offices
. L3 *
ROADMAP: Promoting Technology Supply Chains — Medium Priority
Intervention YomevL Y2 Y3 Y& Y5 cost(ETB) Owner/s
Introduce finance and techaical support program for wel driling service providers and irrigation [ \ S.10M MoANR - $51 directorate,
&) equipment rental service providers ' RBoAs
; g o MOoE, MoWIE - Irrigation
= @ Imprave content and defivery of well driling courses in TVET institutions =<3 P 1-25M & Drainage directorate,
1% h _ H - _ MOANR - S51 directorate
_ o . 3 L MoE, MoWIE - Irrigation
s Improve content and delivery of irrigation technology mantenance courses in Agricultural TVET — TITITTTSY 1-25M & Drainage directorate,
Institutions MoANR - SSi directorate
< A% Provide trainings and accreditation on installation, operation, maintenance and fepair of irrigation i MoANR - SSidirectorate,
e ! | 255M  RBoARs, MoWIE-
aquipment 10 privale garages - n& age
- directorate
M Increase acoessiblity of maintenance services across the country by keveraging the Ethiopla £ - 510M MM';':‘ ssidirectorate,

Agricultural Business Corporation [EABC)'s permanent and mobile workshops

Figure 43: Roadmap — Medium Priority Interventions Il
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5.3. [lmplementation governance and management

This strategy involves a wide range of interventions and owners across the four implementation focus
areas as presented in the previous section. Moreover, many of the interventions are cross-sectoral in
nature, requiring close involvement and coordination of stakeholders from the water and agricultural
sectors as well as other sectors. Effective implementation will therefore require clear governance and
management arrangements at national and regional levels. Figure 44 depicts the governance and
management structure agreed for this strategy including a Steering Committee, Secretariat and
Technical Committee at national level, and the same structure at regional level. The purpose, members
and meeting frequency for each of these is described below along with the working relationship
between them. Formal Terms of Reference for each will be developed and agreed by the respective
members once they are formally established.

National Steering Committee

National Secretariat

l

I National Technical Committee

Regional Steering Committees

Regional Secretariats

1 -

| Regional Technical Committees m

Figure 44: Structure for governance and t of impl

The National Steering Committee will ensure strong coordination and alignment across key federal and
regional government stakeholders, development partners and the private sector, oversee
implementation of strategy, review progress against interventions and address blocking issues that
need to be addressed at a national level. The Committee will be co-chaired by the State Minister of
Natural Resources Management from the Ministry of Agriculture and Natural Resources (MoANR) and
the State Minister of Irrigation and Drainage from the Ministry of Water, Irrigation and Electricity
(MoWIE). Members include representatives from the Small scale Irrigation, Natural Resources
Management and Extension directorates at MoANR, representatives from the Irrigation and Drainage,
Basin and Groundwater Management directorates at MoWIE, Regional Bureaus of Agriculture, Regional
Bureaus of Water Resources, Irrigation Authorities, a representative of the development partner
community, and a representative of the private sector. Meetings will be held quarterly or more
frequently as needed.

The National Steering Committee will be supported by a National Secretariat which will act as day-to-
day program management office to support implementation of strategy, provide administrative support
to the National Steering Committee, support implementers to plan and budget interventions, rigorously
track and report on implementation, and raise issues to the National Steering Committee for resolution.
The Secretariat will be housed in the Small scale Irrigation Directorate at MoANR, working very closely
with the other directorates at MoANR and MoWIE through regular coordination and troubleshooting
meetings. The Secretariat will also be supported on technical issues as needed by a National Technical
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Committee with technical experts coming from federal government bodies, development partners and
private sector organizations.

A Regional Steering Committee will also be established in each region to ensure strong coordination
and alignment across key stakeholders at regional level, guide and oversee implementation of
interventions in the region, review progress against interventions and report on this to the regional
leadership as well as to the National Steering Committee through the Secretariat, and address blocking
issues or escalate these to the national level where required. The Regional Steering Committee will be
co-chaired by appropriate representatives from the Bureau of Agriculture and Bureau of Water
Resources or Irrigation Authority, and include other relevant representatives from these bureaus as well
as major development partners, as relevant for each region. It will meet quarterly or more frequently as
required, and be supported in each region by a Regional Secretariat providing day-to-day
implementation management and administrative support as at the national level. The placement and
staffing of each Regional Secretariat among regional bodies in the agriculture and water sectors will be
determined by each regional government. The Secretariat will work closely with other regional bodies
involved through regular coordination and troubleshooting meetings. A Regional Technical Committee
with relevant technical experts from these organizations will also be identified to support the Regional
Secretariat on technical issues when required.

5.4. Monitoring, learning and evaluation

To ensure progress against the overall vision and strategic objectives of this strategy through the
proposed interventions, a robust monitoring, learning and evaluation (MLE) framework should be put in
place and well-integrated with ongoing strategic planning, governance and management decision-
making across the wide range of intervention owners and implementers involved. At an impact level,
implementation of this strategy is expected to contribute to agriculture sector-wide targets related to
agricultural production and productivity, farmer incomes and commercialization, food security, and
resilience to climate variability and change. Specific outcome and output indicators with required
disaggregation and corresponding interventions are presented below. An important first step towards
implementation will be for the Secretariat to coordinate establishment of baselines and targets with
specific intervention owners and have these agreed at regional and national levels.

Outcomes
Indicator Disaggregation
1 * By type of policy document

Number of Policies, Strategies, Regulations, Guidelines, Studies

and Standards developed/amended, ratified and implemented * By policy  development

stage
2 Number of new institutions established (including basin * By type of institution
authorities and water user associations) to facilitate effective * By administrative level
implementation of the above Policies, Strategies, Regulations,
Guidelines and Standards

3 Number of Government institutions, water user associations * By type of institution
(WUAs), Community based organizations, private enterprises * By area/focus of capacity
and civil societies receiving training, technical assistance and * By location, etc.

other capacity building support (mainly focusing on irrigation
mainstreaming, identification of roles and responsibilities and
coordination or joint planning)

4 Number of smallholder farmers applying new irrigation and/or  * By type of technology
drainage technologies and farm water management practices * By region, crop, etc.
(including other climate smart technologies) * By sex
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producers or distributers (including spare-parts), small holder
farmers, WUAs, cooperatives and unions for specific purpose of

financing irrigation inputs

5 Percentage increase in yield per hectare of land for selected * By region, crop, etc.
and targeted high value crops * By sex
6 Value of agricultural loans disbursed to irrigation equipment * By type of loan received

* By region, crop, etc.
* By sex

butput#

Commented [s15]: Table updated to align with updating
numbering in previous graphics

Indicator Disaggregation Related interventions
1 Number of new irrigation technologies  * By type of technology, * H6, H7, H10,H15,
(including other climate smart including climate smart or H28
technologies and female-friendly female-friendly e M7, M8, M13
technologies) designed, tested and
disseminated to smallholder farmers
2 Number of individuals receiving short * By training, field days, or e H12, H15, H16, H18,
term trainings or participating in experience sharing visit H19, H20, H29
demonstration field days or experience  * By type of technology or e M1, M7, M8, M17,
sharing visits training, region, etc. M20
* By sex
3 Number of ICT based support services * By type of ICT based * H3, H13, H14,
established and operationalized support service * M3, M9, M10, M13
4 Percentage increase in number of * By type of service provider ¢ H30
irrigation equipment maintenance * M17, M18, M19, M20
service providers
5 Number of multi-stakeholder/ * By type of platform / forum * H2, H17, H28, H31
information sharing platforms and joint  * By administrative level, etc. * M3, M11
planning forums established and
operationalized
6 Percentage increase in amount of * By administrative level * H27, H32
national and regional funds allocated * By scheme size / command  * M5, M6
for irrigation development (including area
support services like irrigation research  * By area funded
centers)
7 Proportion of well-functioning schemes ¢ By level of performance, * H5, H22
(including schemes with good * By level of maintenance * M15
performance, timely maintenance and * By level of cost recovery
appropriate cost recovery system * By administrative level
implemented)
8 Number of joint venture and/or * By type of partner * H24, H28
technology transfer programs * By type of program, etc. * M7
established and operationalized with
partner countries, private firms and
NGOs
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6. DETAILED DISCUSSIONOF PRIORITIZED BOTTLENECKS AND INTERVENTIONQ
6.1. Policy and institutions

6.1.1 Bottlenecks with high priority interventions

BOTTLENECK 1:Insufficient adherence to the national WRM and irrigation policies and strategies,
master plans, basin and watershed based management approaches

Priority: High

Description:The national water sector policy (2001) mandates adherence to Integrated River Basin
Management (IRBM) approach by all levels of government. This approach entails coordinating
development, management and conservation of water resources and other related resources within a
given river basin or hydrological boundary of the basin in order to maximize the economic and social
benefits from water resources in an equitable manner'®. The implementation of IRBM requires effective
cross-sectoral stakeholder coordination and strong commitment from the government. In this respect,
the GoE has set-up different institutions including river basin authorities and the basin directorate
under the MoWIE that are responsible for coordinating and supporting the activities of basin
authorities. Developing integrated basin master plans is also a major initiative to be implemented under
IRBM, in addition to setting up institutions.

Though policy framework and institutional set-up exist to implement basin management, the level of
adherence by various government authorities has been weak. Successful adherence of basin
management has nine main requirements related to effective development of basins, equitable and
sustainable water use and related natural resources, and effective monitoring, supervision and data
collection. Relevant regional government authorities were asked to list down their achievements in
terms of adhering to the main requirements. The following table presents a summarized view of the
responses by the regions:

Requirements Effectiveness

River basin based scheme development Low
Joint planning and execution by regions Low
Effective water use for different purposes Low
Address potential downstream up-stream user issues Medium
Sustainable recharge of water Low
Maintenance of water quality Low
Sustainable impact on ecosystem Low
Early identification and resolution of issues Low
Ongoing data collection on river basin Low
Figure45: Si 'y of regions resp on the adherence of basin management approach

On most of the requirements, the regions responded that there is low level of adherence to basin
management approach. This is due to the following reasons:

BWWF (world wildlife fund)
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1. Regional development plans are not aligned with the national master plan. The misalignment is
due to the following four main reasons:

o Master plans for most basins are outdated. For basins which have updated their master
plan, revised information is not shared with respective regions.

o Master plan assumptions (e.g. gravity based irrigation only) are out of date or contradict
information mentioned in local studies.

o Existing feasibility assessment and design process do not ensure alignment with master
plan requirements.

o Existing capacity of basin authorities is limited.

2. Basin / sub-basin approach is not followed mainly due to unclear processes and approach, and
lack of application tools.

To address the above issues, the following interventions are recommended.

INTERVENTION H1:Establish basin authorities for those which do not currently have one and
strengthen the existing basin authorities

Priority: High

Objectives/Description: Basin authorities are set-up to coordinate the plans and activities of
stakeholders in an integrated way. As of now, just three out of twelve basin authorities have been set-
up, indicating the need for more basin authorities to be set-up. Since there is already an on-going effort
by the basin directorate to set-up new four basin authorities, the above intervention focuses on
accelerating this effort and equipping the new basin authorities with technical capacity and human
resource. Furthermore, existing basin authorities have significant capacity gaps and require
considerable strengthening in this respect.

The key activities under this intervention are conducting familiarization workshop for the member
regions and stakeholders where the new basin authorities are to be established, developing
organizational structure of new basin authorities, identifying capacity gaps of basin authorities and
providing capacity building programs accordingly, reinforcing involvement of regions in governance of
basin authorities, strengthening intra-region basin management (e.g. command post approach in Tigray)
and enhancing the involvement of national basin council through regular meetings.

Environment and gender mainstreaming:To be updated

Owners and involved parties: MoWIE-basin directorate/ Basin council, relevant regional government
stakeholders

Costs: 10-50 M(major cost items:Building infrastructure, conducting familiarization workshops, capacity
building of staff, and payment of salaries)

Timeline: 12-18 months

INTERVENTION H2:Mainstream watershed management including soil and water conservation into
basin management
Priority: High

Objectives/Description: Watershed management is not given due focus despite its enormous impact on
the sustainability and continuity of the river basin. Even if some stakeholders are implementing
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watershed management, it is not happening in an integrated way to ensure its effectiveness. Hence, an
overall integrated approach to mainstream watershed management by the basin authorities is required.

The main activities under this intervention are involving MoANR-NRM department in the planning and
overall operation as members of the basin authority, mainstreaming soil and water conservation targets
into basin development planning and expanding watershed management units up to woreda/kebele
level through strengthening engagement of NRM staff in the Woreda Office of Agriculture and NRM
Development Agents at kebele level.

Environment and gender mainstreaming:To be updated

Owners and involved parties: MoWIE-NRM directorate, regional NRM directorate/ Ministry of
Environment and Forestry, Basin authorities and MoWIE-Basin directorate

Costs: <1 M (The major cost item: training of basin authority staff)

Timeline: 6-12 months

INTERVENTION H3:Conduct regular update of basin master plans and ensure accessibility through
different platforms

Priority: High

Objectives/Description: Master plans are guiding tools of achieving integrated and sustainable
development within the hydrological boundaries of a river basin. Since they serve as the main guiding
document for development plans, master plans need to be updated continually to reflect on the
changing context within the basin area. Due to lack of capacity of basin authorities and directorate to
undertake this complex task, existing plans have stayed outdated. In addition, the current plans are not
easily accessible even by relevant government institutions. To resolve the above issues, the basin
directorate needs to ensure regular update of master plans and make these plans more accessible
through different platforms.

The main activities under this intervention are assigning budget to update basin master plan and agree
on cost-sharing with regions for this purpose, and disseminating updated plans (i.e. hardcopies to
relevant bureau and upload completed master plans into MoWIE and basin authority websites).

Environment and gender mainstreaming:To be updated

Owner and involved parties: MoW!IE-basin directorate, Basin authorities/ Regional BoWRs and
irrigation authorities

Costs: 10-50 M (The major cost items: periodic assessmentsto update in the master plan, printing and
publishing costs)

Timeline: 12-24 months and ongoing

BOTTLENECK 2:Limited implementation of policy and regulatory framework on water user
associations (WUA), water rights and fees, land related issues and cost-recovery

Priority: High

Description:In 2001, Ethiopia formulated its main policy document on the water sector called the
Ethiopian Water Sector Policy. This policy aims to enhance and promote all national effort towards the
efficient, equitable and optimum utilization of the available water resources of Ethiopia for significant
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socioeconomic development on sustainable basis?. A supporting strategy document called Ethiopian
Water Sector Strategy has a similar goal.

The irrigation sub-sector is one of main components in these policies and they include
recommendations for sustainable exploitation of agricultural production potential of the country
without degrading the fertility and productivity of country’s land and water resources base?. To
implement the aforementioned objective, significant emphasis is given on development and
implementation of policy and regulatory framework. At present, there are gaps related to development
of robust policies and regulatory frameworks and implementation of the same.

The following table describes the main elements and sub-elements of a robust water use policy and
regulatory framework.

Equitable cost recovery payments
Initial Cost considering benefits and costs
Recovery Transfer of irrigation schemes to WUAs
Operation and maintenance practice
Formation of WUAs
Mandate, roles and responsibilities
Compulsory membership of water users
Required capabilities

Water User
Associations

Land demarcation

Water use scheduling
Upstream-downstream user issues and
rights

Water Rights

Fee types and amounts (Area based or
volumetric)

Equitable approach to water fee collection
Water use measurement approach

Water Fees

Land resettlement issues

Consolidation and redistribution of land in
command area

Right of way issues

Land issues

Figure46: Main el 's and sub-el of policy fr k

Regional water sector polices including WUA proclamations were compared against the main elements
mentioned above. The following table summarizes the overall leverage of coverage of the policy
element in federal and regional policies; the percentage reported in the regional represents the share of
regions that cover the respective policy element at all within the regional policy framework.

Policy element Federal Policy Regional Policies
Cost Recovery 50%
WUA 90%
Water Rights 90%
Water Fees 90%
Land issue 90%

20Ethiopian Water Resource Management Policy
21Ethiopia Water Sector Strategy
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Fully covered Partially covered % Not covered

Figure47: Main policy elements and coverage in federal and regional policies

Most of the regions have covered the main policy elements except the initial cost recovery in their
policy framework. They have also endorsed or are in the process of endorsing or drafting WUA
proclamations covering all the main elements. However, these proclamations are recently introduced
and, hence, there is limited enforcement. In addition, for some of the elements (e.g. land issues) that
are covered by previous policies, there is limited implementation. Overall, the following factors are the
main impediments for successful enforcement of the policies:
* Despite inclusion of cost recovery in federal and regional proclamations, it is not being practiced
in existing schemes, limiting the financial capacity to develop new schemes
* No standard approach to determine water fees, and irregular payment of water fees
* Frequent resettlement and land redistribution issues
*  Frequent conflicts between upstream and downstream users, hindering the performance of
schemes and benefits to farmers

To solve the above issues, interventions should focus on strengthening the policy framework and
enhancing the implementation capacity of stakeholders. Keeping this in mind, the following
interventions are recommended.

QNTERVENTION H4:Formulate and endorse WUA regulation and supporting guidelines and procedures
at regional level including for water rights and fees, compensation for land taken for irrigation

development, and cost recovervl Commented [s17]: Wording to be updated to align with

o . TADs
Priority: High '

Objectives/Description: After the federal WUA proclamation came into force, some regions have
followed suit in endorsing their own WUA proclamation. However, the implementation of WUA
proclamation requires the endorsement of the regulation at regional level. In addition to endorsement
of WUA regulation, robust institutional capacity needs to be developed to effectively implement the
regulation.

The main activities under this intervention are formulating WUA regulation covering water use
efficiency and quality regulation, creating awareness among WUAs, developing and promoting standard
WUA by-law, promoting WUA in existing schemes (e.g. converting irrigation cooperatives into WUAs)
and ensuring organization of WUAs in new schemes.

Environment and gender mainstreaming: To be updated

Owners and involved parties: Regional BoWRs and irrigation authorities/ MoWIE-Irrigation and
drainage directorate, WUA

Costs: 5-10 M (major cost items:Formalising WUASs, training of members)

Timeline: 6-12 months and ongoing

INTERVENTION H5:Develop and implement phased approach and plan to introduce water fees and
cost recovery in all (publicly funded) schemes

Priority: Medium
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Objectives/Description: Irrigation infrastructure requires very large financial investment, which
necessitates a mechanism of ensuring sustainable pool of fund in this sector. Moreover, since the major
share of investment is from public sector, there has to be a cost recovery mechanism for the public
sector to regain the initial investment made. Currently, most of the regions are not implementing cost
recovery in their respective schemes though this may change in few years since the recent WUA
proclamations state the need to implement cost recovery, especially during irrigation transfer.

The key activitiesto implement successful cost recovery are developing guidelines to implement
appropriate cost recovery, creating awareness on cost recovery among WUAs and phasing in cost
recovery across all schemes as per the guideline.

Environment and gender mainstreaming:To be updated

Owners and involved parties: MoWIE-Irrigation and Drainage Directorate, Regional BoWRs and
irrigation authorities/ WUAs

Costs: 5-10 M (major cost items: Organising awareness creation programs for WUAs)

Timeline: 24-36 months

BOTTLENECK 3: Limited equipment quality standards or enforcement, and disincentives for high
quality local manufacturing

Priority: High

Description:Establishing and enforcing quality standards for irrigation equipment including all sized
pumps, drip irrigation systems, sprinklers and polyethylene pipes, is critical to ensure low quality
equipment is not available on the market which has in the past led to reduced uptake by farmers. In
addition, standards can reduce the risks and challenges faced by government agencies and private
importers in ensuring procurement of effective equipment??.

In line with this, a mandatory national standard for pumps was established through adapting
international standards based on input from stakeholders. However, despite the introduction of the
national pump standards, lower quality pumps are still sometimes being sold in the market due to the
following three main reasons:

e lLarge quantities of pumps, more than 1.2 million from 2005-2013, were imported before the
introduction of standards and may still be marketed or resold. In addition, poor quality pumps
are still sometimes being imported through illegally.

e There is no laboratory capable of testing pumps and other technologies domestically, and
importers reports that they are not always required to show quality certifications before
importing or clearing imports with customs. On the first issue, the SMIS projects is currently
supporting ECAE to be able to test pump quality against national standards, by fulfilling the
equipment requirement and providing training to staff on testing of pumps.

e There is no clearly mandated institution for inspection of quality for locally manufactured
irrigation equipment.

In addition, there are no established standards for other major irrigation equipment such as drip kits,
sprinklers and pipes. As demand for these technologies is steadily increasing, as are imports by private
importers and government, establishing national standards has been identified as a priority.

Even where standards are not in place or fully enforced, various incentives are already in place to
incentive local manufacturing of quality equipment. For instance, according to the amended investment
law the manufacturing sector is provided with multiple incentives including tax holidays and free access

22HHI value chain strategy (2013)
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to land. At the same time various stakeholders have raised the challenge that manufacturing of high
quality equipment is not incentivized or inadvertently disincentivizedby lack of local laboratories that
can test and certify locally manufactured equipment, as well as weaknesses in specification and
evaluation of technical and other requirements in public procurement processes.

INTERVENTION Hé6:Establish national standards for irrigation equipment including drip kits, sprinklers
and polyethylene pipes, similar to pumps

Priority: High

Objectives/Description: The enforcement of pump standards has faced many challenges at its initial
stage. However, it is expected to be an indispensable document during procurement of pumps if it is
properly applied and enforced. By the same token establishing standards, either mandatory or
voluntary, on other major irrigation equipment is expected to have the same impact in the procurement
process and assisting Smallholder farmers differentiate quality products.

The main activities under this intervention are designing and implementing national standards for
priority irrigation equipment, building capabilities to test equipment, developing a system for enforcing
standards and creating awareness on the standards to relevant government institutions and the private
sector.

Environment and gender mainstreaming:To be updated

Owner and involved parties: ESA and ECAE are the owner of this intervention. Other agencies involved
in the implementation include MoT, producers and importers.

Cost: <1 M (The major cost item: Training of staff to undertake equipment testing)

Timeline: 12-18 months

INTERVENTION H7:Enforce national standards through incentivizing investment in laboratories,
building capacity of existing labs and of MoT and ECAE for enforcement
Priority: High

Objectives/Description: Enforcement of national pump standard should be given high priority
considering the impact it has on the sector. The initiatives to strengthen the ECAE testing lab need to be
accelerated. In addition strong advocacy needs to happen among relevant regional stakeholders to
enhance the enforcement of pump standard.

The major activity under this intervention are developing an investment pitch document of quality
testing facilities and providing necessary incentives to entice investment, building capacity of existing
labs and accrediting private labs to conduct independent review and conducting awareness creation
with relevant parties (e.g. MoT, commercial banks).

Environment and gender mainstreaming:To be updated

Owner and involved parties: Owners of this intervention are ESA and ECAE. SMIS, MoT, commercial
banks, pump manufacturers and ERCA are also involved in the implementation.

Cost: 1-5 M (Major cost items: Training ECAE on testing of pumps)

Timeline: 6-18 months and ongoing

INTERVENTION H8:Introduce guidelines, standard technical specifications and criteria for public
irrigation equipment procurement

Priority: High
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Objectives/Description: The major gap with the current procurement procedure is the lack of
consideration for factors such as installation services, technology awareness building, pre-sale and after
sales service and limited capacity in conducting robust technical investigation. Accordingly, this
intervention is focused in solving this gap by developing a comprehensive procurement guideline in line
with the government’s procurement policy. In addition the guideline needs to take into account the
national pump standards.

This intervention has three major activities. The first one is updating the current procurement process
based on learnings of successful procurement processes adding additional considerations such as
installation, awareness building, and pre-sale and after sale service). The second activity is ensuring
procurement of spare parts in standard government packages. The third activity is building capacity of
pump purchasing agencies on bid analysis and technical investigation of pumps.

Environment and gender mainstreaming:To be updated

Owner and involved parties: Major owners of this intervention are RBoAs, Regional BoWRs and
irrigation authorities. The public procurement agency is also involved in the implementation.

Cost: <1 M (Major cost items: Study conducted to develop standard procurement procedures, training
of pump purchasing agencies)
Timeline: 6-12 months

BOTTLENECK 4: Insufficient skilled human resources and high turnover in public institutions

Priority: High

Description:Many public agencies face significant human resources shortfall. As can be seen from the
table below many government agencies, such as WWCES, government bureaus, universities, etc., either
have few experienced staff or are facing high turnover rates each year.
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Human resource status in government agencies
workingin irrigation?

Staff with Turnover

Unfilled Insufficient

roles headcount E:Ii::::e ra:::rer
Tigray BoWR 3% 20% 5% 22%
Oromia WWDSE =25% =25% <25% =25%
Gambella BoWR n/a n/a <25% 225%
Diredawa BoWR »25% >35% <25% >25%
:::‘E'I:i:inf::: :genqr Ba% 25% n/a 7%
Amhara BowR 20% 50% 10-15% 10-30%
Amhara BoA 0% 15% 20% 35%
ﬁfl';'a':::"f:; mm— <25% >35% <25% =25%
Average 26% 28% 13% 28%

Figure 48: Human resource status in government agencies working in irrigation
Many stakeholders mention the following factors for making the sector unattractive to work on:
e Low compensation rates in public agencies make retention of experienced staff difficult

e Job opportunities in irrigation are limited. This is due to the large funding gap in the sector and
job opportunities being limited to the public sector.

e Undergraduate and graduate programs in irrigation are few and quality of programs needs
improvement. Most of the university programs need to be improved by giving greater focus to
basic technical skills and scheme management

e Many irrigation engineers go to other fields after graduation
All of the activities and interventions in the sector are not going to be successful if there is no strong

human resource base in the implementing government agencies.

INTERVENTION H9:Strengthen university curriculums and research on irrigation engineering and
management, water management and drainage, irrigation technologies and irrigation agriculture

Priority: High

Objectives/Description: To enhance the quality of graduates, university programs specialized in
irrigation should be strengthened. The current programs are focusing more on the engineering aspect of
irrigation and less on the agronomic aspects. Moreover, programs combining both engineering and
agronomic aspects of irrigation are not available in Ethiopian universities. Most of these programs also
do not consider water management and drainage issues.
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Research conducted in universities should also be given sufficient focus. This can be done by increasing
the budget allocated for research in irrigation and drainage, and the number of researchers in these
universities. Research areas should also include farmer problems and extension system priorities.

Environment and gender mainstreaming:To be updated

Owners and involved parties:The owners for this intervention will be MoE, MoST and Universities.
MoANR and MoWIE are involved parties.

Cost: 1-5M (major cost items: revising curriculum and hiring researchers)
Timeline: 24-48 Months

6.1.2 Bottlenecks with medium priority interventions

BOTTLENECK 4: Insufficient skilled human resources and high turnover in public institutions
Priority: High

Description:Many public agencies face significant human resources shortfall. As can be seen from the
table below many government agencies, such as WWCES, government bureaus, universities, etc., either
have few experienced staff or are facing high turnover rates each year.

Human resource status in government agencies
workingin irrigation?

Staff with Turnover

Unfilled Insufficient

roles headcount e:i’;?:l:e ra:z:rer
Tigray BoWR 3% 20% 5% 22%
Oromia WWDSE =25% =25% <25% *25%
Gambella BoWR n/a n/a =25% =25%
Diredawa BoWR 225% 225% <25% *25%
3:::;;:?::: :genc'.r Ba% 25% n/a 7
Amhara BoWR 20% 50% 10-15% 10-30%
Amhara BoA 0% 15% 20% 35%
Inrfl';"z::"f:; mm' <25% =25% <25% 25%
Average 26% 28% 13% 28%

Figure 49: Human resource status in government agencies working in irrigation
Many stakeholders mention the following factors for making the sector unattractive to work on:

e Low compensation rates in public agencies make retention of experienced staff difficult
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e Job opportunities in irrigation are limited. This is due to the large funding gap in the sector and
job opportunities being limited to the public sector.

e Undergraduate and graduate programs in irrigation are few and quality of programs needs
improvement. Most of the university programs need to be improved by giving greater focus to
basic technical skills and scheme management

e Many irrigation engineers go to other fields after graduation

All of the activities and interventions in the sector are not going to be successful if there is no strong
human resource base in the implementing government agencies.

INTERVENTION M1:Introduce partnership programs with international partners for knowledge and
experience sharing with government staff and other local stakeholders to build local capacity

Priority: Medium

Objectives/Description: To enhance the capacity and skill of staff capacity building programs can lay a

pivotal role. The capacity building programs need to be regular and customized according to the needs
of stakeholders. Furthermore, experience sharing either with local enterprises or foreign is expected to
have comparable effect as capacity building program.

The main activities under this intervention are conducting need based capacity building program to
major stakeholders in irrigation, promoting linkages among local water works enterprises and irrigation
technology supply chain actors and encouraging partnerships and cooperation with foreign
governments and organizations in scheme development.

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owner of this intervention is MoWIE-Irrigation and Drainage
Directorate and MoANR - SSID. Other public and private institutions working on irrigation are also
involved.

Cost: 1-5 M (Major cost item: Conducting experience sharing events)

Timeline: 6-12 months

BOTTLENECK 5:Lack of policy and regulatory framework for groundwater usage and drilling
Priority: Medium

Description: Various studies state that Ethiopia is endowed with significant groundwater resources.
However, the use of this resource at a national level is very limited. While different factors can be
attributed to the limited utilization of groundwater, lack of policy and regulatory framework for use of
groundwater resources is certainly one of the main contributing factors.

Lack of policy is evident by limited coverage of groundwater related content in the major policy
documents including the water sector policy. Poor regulatory framework has also led to unregulated use
of groundwater resources, endangering its sustainability. Hence, a strong policy and legal framework is
required to mitigate this issue.

A strong groundwater policy should look into developing groundwater resources while ensuring their
sustainability. Best case experiences demonstrate that achieving the above objective requires four main
elements - groundwater information, standards and guidelines, well drilling and sustainable groundwater
use. The following figure describes the main elements and sub-elements of groundwater policy:
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* Lithological productivity
Topographic setting
Groundwater quality

Groundwater
information

Exploration of groundwater
Development of groundwater
Management of groundwater

Standards &
guidelines

Drilling permits and licensing
Pumping permits (well spacing,

Well drilling discharge, depth, power)
* Monitoring of drilling and pumping
permits

Integrating groundwater
Sustainable development with land use planning
ground water Recharging groundwater
use Controlling groundwater pollution
* Using groundwater effectively

Figure 50: Main el and sub-el of gr ] policy

To identify the existing gaps in policy framework, relevant regional and federal institutions were asked
about the level of coverage of the above main elements in their respective government policies. The
following table illustrates the summary of response received from the regions.

Policy element Federal Policy Regional Policies
Groundwater information n/a

Standards & guidelines

Well drilling
Sustainable ground water .
use
+/ Content fully % Content not Content partially
included included included
Figure 51: Coverage of gr i policy el s in federal and regional policies

The above analysis clearly shows the limited coverage of major policy items in federal and regional
policies. This has resulted in the following challenges:

e High resolution groundwater mapping done only for 13% of the country at scale of 1:50,000.
GSE developed 78% groundwater mapping with scale of 1:250,000 which can only be used at
regional level not at a woreda/kebele level

e lLack of comprehensive groundwater map the main reason for large number of well failure
e National standard and/or guideline to regulate the use of groundwater resources is non-existent
e Guidelines for well drilling permit are either not known or not being followed properly.

Solving the afore-mentioned problems would require the following interventions to happen:
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INTERVENTION M2:Develop policy and supporting regulations, directives and guidelines for
sustainable exploitation and rechargeable management of groundwater

Priority: Medium

Objectives/Description: As mentioned above, development of groundwater requires a separate policy
framework encompassing the concept of sustainable exploitation. This document needs to be based
upon previous policies, including water policy. This policy document will also serve as important
reference for other technical guidelines on the utilization of groundwater.

This intervention has two main activities: Developing groundwater use national standards and
guidelines at sub-basin, basin and national level and endorsing legal enforcement mechanism including
fines for non-abiding users.

Environment and gender mainstreaming:To be updated

Owners and involved parties: MoWIE-groundwater directorate, regional BOWRs and irrigation
authorities/ Basin authorities, Ethiopian Geological Surveyand private and public well drillers.

Cost: <1 M (major cost items: Study conducted to analyse previous groundwater policy and
development of revised policy framework)

Timeline: 6-12 months

INTERVENTION M3:Enhance monitoring and information exchange for groundwater including
information related to abstraction control, aquifer behavior and pollution prevention

Priority: Medium

Objectives/Description: The availability of updated data related to groundwater such as amount of
abstraction, aquifer behaviour and pollution control is crucial for the enforcement of legal framework
on groundwater utilization. Up-to-date data can be collected by regular monitoring of groundwater
resources and their utilization. In addition, effective information exchange will reinforce monitoring of
groundwater resources.The implementation of this intervention is expected to result in a monitoring
and follow-up system to monitor ground water resource development.

To implement the intervention there are two key activities: Creating/Re-initiating web based platform
where data can be stored timely and, agreeing on institutional responsibilities for maintenance and
allocating budget for regular monitoring of web-based platform.

Environment and gender mainstreaming:To be updated

Owners and involved parties: MoWIE-groundwater directorate, regional BoWRs and irrigation
authorities/ Basin authorities, Ethiopian Geological Survey and private and public well drillers.

Costs: 10-50 M (major cost items: design and development of ICT based platform, training of officials on
operation and maintenance)

Timeline: 24-36 months and ongoing

BOTTLENECK 6: Weak federal and regional institutional arrangements for coordination, planning,
implementation and management of irrigation and drainage related initiatives

Priority: Medium

Description:In most of the regional governments (such as Amhara, Tigray and Beninshangul) and in the
federal government, the responsibility of scheme development is shared depending on the scale of
irrigation project. However, the institutional arrangement for irrigation is different at federal and
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regional level. Large scale scheme, greater than 3000 ha of command area, and/or medium scale
scheme, greater than 200 ha command area, development is under the federal or regional bureaus of
water, irrigation and electricity. The responsibility of small scale, less than 200 ha of command area,
usually falls under the bureau of agriculture or ministry of agriculture. The bureaus of agriculture are
also responsible for providing extension support in irrigated agriculture. On the other hand, regions
such as Oromia, SNNP and Somali have established their own regional irrigation agencies. Though the
mandate of these agencies is different, they are entirely responsible for irrigation and scheme
development.

To further understand this issue stakeholders were asked on institutional responsibilities across four
major activities in scheme development. These are awareness creation and promotion of irrigation,
scheme prioritization and planning including budgeting, scheme design and construction and scheme
management, operation and maintenance. The following three figures present the summary of
institutional responsibilities at federal, regional and zone/woreda offices respectively.

Weaknesses in institutional

Major activities Responsible Parties
nerangaments
Federal Regional Zone/Woreda
nabfoc ordinatio n feder
Awsrenss: crsation snd * MaeaMit * BoANR * ToANR R v";:’;u"'_’ ;: l‘;“:“‘“ ' :d? ook
og o ¢
promotion of irrigation  * MoWIE * BoWR * WalNR APORAT QORES W ihe savelopmenm O
krigation mamaals
Scheme prioritizationand MIWIE * Weak coordination betwesn MoWit and
planning incl. bodgeting MoANR during pricrvization wnd deyipn
* MoWIE
* Dusign OflIUCTion * Dasignund
anti L } COMINITion
Seheme dasign and g ! X * Resporaiility of developing LS vs, 551
* Private connadtants nterrises ~
somtruction schemes not clearly definested betwean
reatractors smil [rampete fnr =
MOWIE and reglonad BoOWR
veparviner {local and proprs) 8
Intarnationa)
*  Basic suthorities taking on management roks,
* BoWR- though outside of mandate and capacity
Sch mana Bestorad « WUAs * Resporsidities of govomment institutions
. i rons o et WS 1ot Clearly dulined in schume
oparation and + Basin authonties Scheme * ¥rigation
= & ookt et managemet and malrtenance
S _“,’cl' ¢ Cocrdinating sachaniam betuuies BOWIE
s ad BoA on providieg technical sogpont 1o
WUAS not clearly detined
Figure52: Institutional arr for sch pl d and constructed by Federal agencies
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Wenknesses in institutional

Major activities Responsible Parties
nrrangaments
Federal Regional Zone/Woreda
* Inaffective cooedination betwaen federal and
Awarenssz creation and * ToANR y
o o of g MoANR BoANR WaANR cogional bodias in the developeent of

wrigation manuals

* BoWR, OW0A [Large
Scheme pricritization and command ares)
planning incl. bodgeting ¢ BoANR, OIDA (Small
command aroa)
* BoWWR, OA (Large)
* BOANR, OIDA |Seall)

* Week coordination between MoWIL and
MoANK during scheme peioritization and
study

Frequent shifting of respoosilities n small

Scheme design and * Dasign and construction scale imigation schemes leading lack of stabie
conatruction actargrives (Large) institutionsl cagacity and foss of institutional
* Privmin comuubtunts snd mnocy

conractoes [Boah)

.

Resporsiilities of government instituticns
d WUAG not clearly defined i schems

ome gement . WU
::t '"':; ’ * BoWR, ODA |Large) 2 ::"':"M management and mairsenance
b NR, OIDA ] hanl 3 |l
pin DoANR, OIDA [Small) ( * Cotedinating mechunism betwwen BUWIE

ad BoA on providing tachaical sugport tn
WuUAs not chearly defined

Figure53: Institutional arrangement for schemes planned and constructed by Regional agencies

Weaknesseas n institutional

Major activities Responsible Partias
nerangaments
Federal Regional Zone/Woreda
* Ineflective coontination betweeo fedoral and
Awareness creation and * ZoANR = 3
promotion of irrigation * MoANR * BoANR « WoANR m;amtbodes in the deveiopment of
wrigation manuals
* Week coordination Detween MOWIE and
Scheme priocitieationand * BoWR * TR mr-nntauvn; xhwctvtcrmmmn ol
planning incl. budgeting * Wowe study
* Zown * Loackof technical and Ssancial capacity of
Scheme design and * Wolwk Lonal or Woreds Offices of Waster Resources
construction * Private consultants o indepecdently design and constroct
and contractons schemas
* Resporsanilities of govemment Institutions
* ZoWR and WUAS not cheardy defined o schome
::h.:m. m..:.‘ senall * Wowa management and mairdenance
a * WiAs ¢ Coordinting mechanism between BoWIE
* lrigation coops and BoA on providicg technical sugpon 10

WUAS not cleardy detined

Figure54: Institutional arrangement for schemes planned and constructed by Zonal or Woreda offices

As can be inferred from the above tables, challenges faced by government agencies differ based on
their institutional set-up and the hierarchical powers of government agencies (e.g. Federal MoWIE
against Zonal or WoredaBoWR). Nonetheless, the following three challenges can be ascribed to every
government institution across all levels.

e Lack of or ineffective coordination between agricultural agencies and water sector agencies and
between the federal and regional bodies.

e Frequent shifting of responsibilities at federal and regional level. This is especially true for SSI as
their responsibilities shifted multiple times between bureaus of water and agriculture at
regional level. Moreover, the shift in responsibilities was not conducted in an effective manner
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leading to loss of institutional memory (e.g. organization experience and knowhow) and unclear
division of responsibilities after handover.

e Weak institutional capability in terms of human resource, technical and financial capacity. This
is especially true at the zonal and woreda level

To address this issue the following intervention is recommended.

INTERVENTION M4:Undertake comprehensive analysis of institutional roles and capabilities in the
sub-sector and advocate for implementation of recommendation and maintenance of institutional
stability

Priority: Medium

Objectives/Description: A deep dive institutional analysis is required to assess the current roles and
capabilities of the government agencies involved in irrigation. The assessment should serve us a guiding
document for future decisions in institutional arrangement of irrigation bodies.

This intervention has three main proposed activities. The first activity is identifying appropriate
stakeholders to undertake comprehensive assessment of institutional roles at federal agencies, regional
bureaus, enterprises and, federal and regional linkages. The next activity is presenting the
recommendation of the assessment to key stakeholders and setting up a stakeholder working group to
follow-up on implementation. The third activity is mobilizing funds to implement the recommendation
outlined in the assessment.

Environment and gender mainstreaming:To be updated

Owners and involved parties: MoWIE-Irrigation and Drainage Directorate / Regional BoWRs and
irrigation authorities, MoANR — SSI Directorate , MoWIE-basin directorate, other public institutions

Cost: 1-5M (major cost items: Hiring an independent agency to conduct the study)

Timeline: 12-24 months

BOTTLENECK 7: Insufficient budget allocated to sector and cost-sharing with other sectors
Priority: Medium

Description:The financial resource allocation to irrigation is not sufficient when compared to the
required resource to achieve the national targets. The shortage in financial resources is evident in
federal and government agencies. The following figure presents the allocated budget for the MoWIE-
Irrigation and Drainage Directorate against the required budget to achieve the GTP | targets.

5
5
4
3 5 EY 3
2 2
I l

2010/11 2011/12 2012/13 zo013/14 2014/15
Bl required budget Allocated budget
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Figure55: Budget allocation to MoWIE against the required to achieve irrigation target (in BN ETB):

As can be seen from the figure in the last two years of the GTP | period the allocated budget is more
than the required. However, this was due to revision in GTP Il targets for the last two years. Similarly,
most of the regional government agencies are forced to revise their targets due to insufficient budget
allocated to the sector.

Furthermore, cost sharing for irrigation scheme development is non-existent. This is due to two factors.
The first reason is lack of institutional framework to implement cost-sharing and lack of willingness by
other sectors and stakeholders to participate in financing irrigation development.

To solve the issue insufficient budget allocation in the sector, there were initiatives carried out by
government agencies. One of them was the establishment of the national water resource development
fund with irrigation included as one pf the major components. The fund was set-up by the MoWIE in
2002 with other partners such as development partners supporting it. The projects registered good
success in structuring a strong project pipeline throughout the country and aligning development
partners’ initiatives and funding processes?3.

INTERVENTION M5:Introduce a large-scale national fund for smallholder irrigation and drainage
development drawing on the existing water sector fund and consolidating funding from various
governance and development partners

Priority: Medium

Objectives/Description: irrigation has been given higher focus in the next five years. This is expected to
increase the financial allocation to the sector. However, achieving the GTP Il irrigation targets requires
searching additional financial resources. It also requires alignment and engagement of many
stakeholders’ to play their part in providing fund to the sector.

The main activities of this intervention are increasing allocation of budgetary funds to irrigation and
devise a mechanism to effectively use the water fund, undertaking diagnostic study for establishment of
development fund., engaging donors and development partners in setting-up irrigation funds and
funding the development of schemes and exploring cost-sharing arrangements

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention areMoWIE-Irrigation and Drainage
Directorate, regional BoWRs and irrigation authorities. Donors and development partners are also
involved in the implementation of the intervention.

Cost: 1-5 M (Major cost items:Conferences and workshops conducted to engage donors and
development partners, study conductedto design an irrigation fund)

Timeline: 24-36 months

INTERVENTION M6:Ensure the accountability and proper utilization of funding and other resources
allocated for smallholder irrigation and drainage development

Priority: Medium

Objectives/Description: Most of the time financial resource utilization principles such as accountability
and transparency are embodied with in the activities of government bureaus. But additional measures
can be taken to enhance the efficient utilization of finances in the sector. These measures should focus
in developing the capacity of government agencies in developing effective plans and programs. In
addition the usual accountability system needs to be strengthened.

2http://www.solutionsforwater.org/solutions/ethiopias-water-resource-development-fund-to-provide-financing-to-municipal-
utilities
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This intervention has two main activities. The first activity is developing the capacity of government
agencies on prioritization of programs, effective planning and budget allocation. The second activity is
enforcing regular financial reports and review by government donors.

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoWIE-irrigation directorate,
MoANR - SSID, RBoAs, Regional BoWRs and irrigation authorities. The Public procurement agency,

Cost: <1 M (Major cost items: Training of government staff)

Timeline: 6-12 months
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6.2. Research and extension

6.2.1 Bottlenecks with high priority interventions
BOTTLENECK?Y: Insufficient focus, budget and staff allocation to research on irrigation and drainage,
irrigated agriculture, gender and irrigation, and on-farm water management, in the research system

Priority: High

Description:As most of the research undertaken by Ethiopian Institute of Agricultural Research (EIAR)
and Regional Agricultural Research Institutes (RARIs) focuses on crop and livestock commodity areas,
the focus given to irrigation related research is very low. Interviews conducted with agricultural
research institutes reinstates the low focus given to irrigation research. This is clearly indicated by the
low proportion of budget and human resource allocated to irrigation related research.

100%
I EIAR
i RARIs
45% I !
50% H 1
s m |
35% 30%
4% i
0% C OB o LT
Crop-excl. Livestock- NRM-excl. Other- Irrigation
irrigation excl. irrigation excl.
irrigation irrigation
Figure56: Investment by research institutes on irrigation
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Figure57: Irrigation research personnel in research institutes

As a result, the research outputs and latest technologies released by the research institutes are very
limited. The extension system has shortage of manuals on irrigation and irrigated agronomy as the
priorities for extension are not aligned with priorities of research institutes.
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INTERVENTIONH10:Allocate increased budget for the construction of irrigation research centres and
increase the operational and management budget including hiring new researchers with advanced
degrees in research centres

Priority: High

Objectives/Description: To increase focus on irrigation research, necessary research facilities and
equipment should be built and operated in the agricultural research institutes. A typical irrigation
research centre requires water resource facilities, irrigation practices field and laboratories but these
facilities do not exist in most of the agricultural research institutes in Ethiopia. So constructing water
resource facilities and equipping laboratories with necessary equipment will play a big role in
strengthening research in irrigation.

Sufficient budget should be allocated by the agricultural research institutes to undertake construction
and operation and maintenance of irrigation research centres.

In addition, qualified researchers with BSc, MSc or PHD degrees should be hired to produce high quality
research outputs. To undertake hiring, the required scientific, technical and administrative criteria for
hiring qualified staff should be identified first.

Environment and gender mainstreaming:To be updated

Owners and involved parties:The lead implementer for this intervention will be the EIAR and RARIs.
MoANR, World Bank, IFAD, USAID and Embassies are involved parties.

Cost: 10-50M (major cost items: construction of canal, storage, conveyance and on-farm distribution
technologies, operation and management, salary of new staff)

Timeline: 12-36 Months

BOTTLENECK 10: Limited development and promotion of dedicated extension packages on irrigation
and drainage, water use and management, and integration of content in crop extension packages,
including due to insufficient qualified experts and irrigation-focused DAs at local levels

Priority: High

Description: The extension service for smallholder farmers in Ethiopia is mainly focused on crop
agronomy. It is mainly related to trainings given on farm input usage, production and post-harvest.
Although some aspects of irrigation are considered in the trainings, they are usually embedded within
the crop agronomy. This shows that there is no dedicated training on irrigation.

Limited availability of dedicated trainings on irrigation decreased farmers’ productivity and damaged a
large size of land due to salinity problems. The main reasons for no dedicated trainings are limited
availability of dedicated irrigation manual packages and irrigation-focused DA'’s.

Although there are some manuals developed by MoANR on irrigation technology and irrigated
agronomy, Ethiopia lacks dedicated and comprehensive extension manuals. For Irrigation technology,
the small scale irrigation development irrigation manual is the main document for extension trainings.
The irrigated crop manuals for horticulture and cereals are also developed but those packages are not
sufficiently detailed and comprehensive compared to the manuals by FAO and other countries
extension packages.

In the same way, the number of experts and DAs with irrigation expertise is very limited. Even though
there are irrigation DAs in some of the regions, the trainings they are given are not different from the
DAs in other area of agriculture.

The following interventions are recommended to solve this bottleneck.
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INTERVENTION H11:Add additional content to the SSID extension manual in key areas and develop
crop specific packages for the major crops and disseminate them to regional level

Priority: High

Objectives/Description: The main extension guide and training manual for irrigation are small scale
irrigation development, construction and handling manual developed by the MOANR. This manual
serves as a reference material for DAs and SMEs working on irrigation related extension services. Most
of the regionally developed manuals also referenced this manual for their main source of content. The
SSIDCH manual includes the following main contents:

e Introduction

e Water source options for small scale irrigation

e Construction of small scale irrigation schemes

e |Irrigation water distribution methods

e Operation and maintenance of small scale irrigation schemes

e Irrigation water pumps operation and management

e Irrigation water management and drainage

e Cost of irrigation schemes and structure of water users associations

Although the manual covers fair amount of content areas, it misses some other important areas when
compared to India’s, Bangladesh’s and FAQ’s manuals on irrigation. These additional contents should be
added in the SSIDCH manuals to make it robust and exhaustive. Beside these contents the manual
should also include site specific irrigation water requirement and irrigation scheduling.

Content not included in the existing manuals are listed below:
Basic content areas

e Water quantity measurement and estimation as well as quality of water and salinity
measurement

e Basics of supplementary irrigation

e Technology specific installation and operation of irrigation systems

Advanced content areas

e Irrigation practices and scheduling (more advanced approaches than only referencing FAO
recommendations)

e Drainage systems and drainage of irrigated land

e Effective use of water, recycling, wastewater

e Gender awareness and mainstreaming

e Shallow well spacing- (Other ground water development topics)

For irrigated crop packages, there are existing packages for horticultures and some cereals (maize,
wheat and rice) developed by MoANR. The horticulture package should be refined to include water
quality requirement, irrigation scheduling (for some crops), suitable water application method, and
seasonal water storage and seed multiplication (focusing on irrigation intervals, duration for irrigation,
irrigation methods and techniques, temperature and quality of water tolerated by seeds). Similar to
horticulture, the maize, wheat and rice packages should also be developed further. As there are
currently no irrigated crop packages developed for some cereals, pulses, oil seeds and other crops, new
packages should be designed for them.

The main activities in this intervention are adding 3 basic and 5 advanced content to the SSIDCH
manual, detailing the horticulture and cereal (wheat, maize and rice) manuals, developing new manuals
for tef, barley, priority pulses and oilseeds and other crops (e.g. Coffee, cotton, forage) and finally
translating and disseminating to the regions.

78



Environment and gender mainstreaming:To be updated

Owners and involved parties: The owners for this intervention are MoANR, RBoAs& OIDA. EIAR and
RARIs are involved parties

Cost: 1-5M (major cost items: content development, publishing costs)

Timeline:6-12 Months

INTERVENTION H12:Accelerate hiring and training of DAs/SMEs planned in GTP 2 and increase the
frequency and length of theoretical and practical trainings as well as annual experience sharing
events in each region

Priority: High

Objectives/Description: Delivering more focused and targeted trainings on irrigation to DAs and SMEs is
required. Although irrigation DAs exist in Tigray, they don’t have a pure irrigation background and they
don’t work differently from the other DAs. Therefore, irrigation specific DAs and SMEs should be hired
and trained.

The Ethiopian government included hiring and training of DAs and SMEs as one of the targets in GTP 2.
Actions should be made to accelerate the implementation of the plan. Following recommendations
should be taken into consideration to make sure the DAs and SMEs are sufficiently trained:

e Length of training period should be expanded.
e Both theoretical and practical trainings should be provided
e Experience and knowledge sharing platforms should be facilitated

The main activities in this intervention are hiring and training DAs and SMEs, improving the curriculum
to focus on irrigation technics, water application, efficiency, irrigated crop management, risk
management, operation and maintenance of drainage facilities and gender specific issues and
facilitating DA to DA or SME to SME experience sharing events.

Environment and gender mainstreaming:To be updated

Owners and involved parties:The owners for this intervention are MoANR, RBOAs and OIDA.
EIAR,RARIs, Universities, Initiatives /programs are involved parties

Cost: 5-10M ETB (major cost items:salary for DA and SME, training costs, curriculum improvement
costs)

Timeline:12-18 Months

BOTTLENECK 11:Limited use of additional awareness creation and extension service delivery channels,
and low availability of site-specific advisory services for smallholders

Priority: High

Description:Although most countries use an institutionalised government structure to deliver extension
supports, they also use additional awareness creation and extension delivery channels. For example,
ICT based awareness raising, involving NGO’s and private sector players and experience sharing forums
were successfully used in Bangladesh, India and Egypt. In addition, media campaigns to raise awareness
on irrigation were used in Egypt to reach millions of farmers.

Though these channels proved successful in other countries, their practice is limited so farin Ethiopia.
Some efforts by different programs and institutions are made to reach farmer through those channels
but those are either at their pilot stage or not successful. DA based trainings and supports still are the
only way majority of farmers are reached. Especially when it comes to awareness creation and
extension irrigation, it could be said little has been done.
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Considering the impact and ease of the above awareness raising and extension service delivery
channels, strategic interventions should be made to enhance the use of those channels and reach a
large number of smallholder farmers easily.

INTERVENTION H13:Develop SMS and media based campaign to promote irrigation to farmers,
expand irrigation content on 8028 system and promote heavily

Priority: High

Objectives/Description: Short Message Service (SMS) and media campaigns are among the popular
channels used to promote agricultural practices and innovations. This is evident that many countries
including Ethiopia uses these channels to reach out large amount of farmers. Countries like Bangladesh
and Egypt largely uses television programs to promote irrigation and other agricultural aspects of their
country.?*

Irrigation, as a big part of agricultural practice, should be promoted heavily using media and SMS
campaigns. Radio programs, documentaries and advertisements focusing on irrigation should be
produced regularly as most of Ethiopian farmers use radio as their main information source. SMS text
should also be used to disseminate information as most farmers have the access to mobile phone.
Beside SMS and media campaigns, the irrigation content in the 8028 interactive voice record (IVR)
system should be expanded.

The main activities in this intervention are identifying key promotion areas, drafting and producing text
messages, using FM/community radio programs to deliver the promotions and adding additional
content on the 8028 IVR system.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The owner’s for this intervention are RBoAs, OIDA, MoANR, and ATA.
Ethiotelecom, Local FM radio stations are involved parties

Cost:5-10M (major cost items: production costs, SMS costs, IVR expansion costs)

Timeline: 6-12 Months and ongoing

INTERVENTION H14:Develop an ICT based solution for site specific advisory on crop water
requirements and irrigation scheduling

Priority: High

Objectives/Description:In Ethiopia, crop water requirement and irrigation scheduling advisory service is
provided through the DA system. SMEs and DA’s do analysis on crop water requirement and schedule
based on the data they get from FAO website. This way of advisory is not much effective as a single DA
reaches a large number of farmers. A single farmer do not have the access to know the crop water
requirement and schedules that are specific to its farm.

ICT based advisory is developed in many countries for site specific crop water requirement and
scheduling. This usually combines the use of satellite data on climate, soil and crop and the use of ICT
tools to analyse the data and get outputs. Farmers receive the final outputs through mobile phone or
other ICT solutions. This makes the advisory service faster and easily accessible by farmers. Therefore an
ICT based advisory on crop water requirement and schedule should be developed to enhance the
efficiency of farmer’s water usage during irrigation.

24 1. Contribution of Television Channels in Disseminating Agricultural Information for the Agricultural Development of
Bangladesh: A Case Study, Mohammed Khalid Alam&Md. ArmanulHaque, January 2014.
2. Public Awareness on Water Scarcity, GreenCom , Egypt
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IWMI had undertaken a study on irrigational potential mapping and is currently working on various
models to support technology selection. ATA has also created a high-level model to analyse the
irrigation potential of the nation, as well as the corresponding impact of realizing that potential by
taking into consideration the available water sources. IWMI’s irrigation potential data and ATA’s
scientific approach can be combined to build a more detailed and robust model to provide site specific
advisory at woreda level on crop water requirement and irrigation scheduling.

The main activities in this intervention are comparing feasibility of different ICT solutions (Including the
IVR service), developing and promoting the most feasible solution, piloting it and finally scaling it up.

Environment and gender mainstreaming:To be updated

Owners and involved parties:The owners for this intervention are MoANR, ATA, MoWIE, RBoWRs.
IWMI, ATA, Irrigation experts, RBoAs, OIDA and Basin development bureau (BDB) are involved parties.

Cost:5-10M (major cost items: study and development of ICT tool, pilot and implementation)
Timeline: 12-18 Months

INTERVENTION H15:Increase training and in-kind support to model farmers to use and promote
irrigation and drainage good practises

Priority: High

Objectives/Description: Although in-kind support and trainings are given to model farmers, these
trainings and support given to farmers should be increased. The support should also extend to farmers
who have successfully practiced irrigation. Besides supporting model farmers, they should be used in
irrigation promotion campaigns.

The main activities in this intervention are facilitating opportunities for model farmers twice a year,
providing equipment and crop inputs, acknowledge model farmer by giving them awards and
certificates and using model farmers as “ambassador” to endorse irrigation and boost farmers
mobilization/buy in.

Environment and gender mainstreaming: To be updated

Owners and involved parties: The owners for this intervention are MoANR, RBoAs, OIDA and BDB.
Equipment suppliers, NGO’s and program/initiatives are involved parties.

Cost:1-5M (major cost items: equipment costs, crop inputs cost, awards cost)

Timeline:6-12Months and ongoing

6.2.2 Bottlenecks with medium priority interventions

BOTTLENECK 11:Limited use of additional awareness creation and extension service delivery channels,
and low availability of site-specific advisory services for smallholders

Priority: High

Description:Although most countries use an institutionalised government structure to deliver extension
supports, they also use additional awareness creation and extension delivery channels. For example,
ICT based awareness raising, involving NGO’s and private sector players and experience sharing forums
were successfully used in Bangladesh, India and Egypt. In addition, media campaigns to raise awareness
on irrigation were used in Egypt to reach millions of farmers.

Though these channels proved successful in other countries, their practice is limited so farin Ethiopia.
Some efforts by different programs and institutions are made to reach farmer through those channels
but those are either at their pilot stage or not successful. DA based trainings and supports still are the
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only way majority of farmers are reached. Especially when it comes to awareness creation and
extension irrigation, it could be said little has been done.

Considering the impact and ease of the above awareness raising and extension service delivery
channels, strategic interventions should be made to enhance the use of those channels and reach a
large number of smallholder farmers easily.

INTERVENTION M?7: Introduce a coordinated plan for development partners and the private sector to
engage in awareness creation and extension support / supplementation

Priority: Medium

Objectives/Description: The involvement of development partners and the private sector in awareness
raising and extension services play a big role in reaching a large number of farmers. As most
development partners and private sector players have both the technical and financial capacity, they
can even reach farmers living in remote areas. World Bank and IFAD funded programs like the AGP and
PASIDP have worked a lot in giving extension support to farmers.

In order to maximize the role development partners and the private sector are playing, a coordinated
plan and awareness raising campaigns should be developed to engage them in extension services.

The main activities in this intervention are identifying relevant development partners and private sector
players, developing the coordinated plan, validating the plan through workshops and implementing the
plan accordingly.

Environment and gender mainstreaming: To be updated

Owners and involved parties:The owners for this intervention are MoANR, RBoAs and OIDA.
Development partners and private sector bodies are involved parties.

Cost: <1M (major cost items: conducting workshops/conferences)

Timeline:6-12 Months and ongoing after

INTERVENTION M8: Expand use of irrigation-specific days/weeks including new technology
demonstrations and farmer to farmer experience sharing events at woreda level

Priority: Medium

Objectives/Description: Irrigation days weeks are celebrated annually in different countries. In India,
irrigation awareness week is celebrated in discussion, trainings, workshops, exhibitions visits and
demonstrations on irrigation management.? In Egypt, conferences and demonstrations on irrigation are
the largest part of the water week celebrations.?® A large number of individual farmers, water user
associations and subject matter specialists were part of these irrigation week celebrations. These events
helped in raising awareness of farmers about irrigation technologies and practices.

In Ethiopia, the practice is usually under the umbrella of the general field day celebrations. There are no
days or weeks dedicated to irrigation specifically except for Amhara region, which has an irrigation
launch day. Such a practice should be introduced in every region as it boosts farmer’s awareness on
irrigation. The irrigation day/week can include the following activities:

e New technology demonstrations
e Discussions which include explanations of the social and economic benefits of involving women
in irrigation schemes

25 STRATEGIES FOR SAVING WATER IN IRRIGATION — AN EXPERIENCE IN MAHARASHTRA STATE, INDIA, S.V. Sodal
26 Water Users Associations in Egypt, Irrigation Improvement Project (1IP), Usaid El-Hanbali, March
2003
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e Exhibitions
e Model farm visits etc.

The main activities in this intervention are facilitating annual irrigation days/weeks, making sure women
and men are benefiting equitably and facilitating farmer to farmer experience sharing events.

Environment and gender mainstreaming: To be updated

Owners and involved parties: The owners for this intervention are MoANR, RBoA and OIDA. Individual
farmers, ATA, Universities, development partners, programs/initiatives, RARIS are involved parties

Cost: 10-50M (major cost items: irrigation day/week facilitating costs, farmer to farmer event
facilitation costs)

Timeline:6-12 Months and ongoing after.

BOTTLENECK 12: Limited accurate information on the water resources available for irrigation,
geological data, current schemes and usage patterns

Priority:Medium

Description:Although there have been efforts made by different bureaus and organizations to collect
and map information on water resources, scheme inventories and usage patterns, most of the
information is still incomplete or not easily accessible. A comprehensive information platform that
includes all geographical areas, all water sources and all scales of irrigation has not been developed so
far in Ethiopia.

Lack of comprehensive information led planners, designers and contractors to devote large amount of
budget and time in making detail investigations to understand the available water sources, geological
conditions and existing schemes. It also makes planning and implementation of ‘integrated watershed
management approach’ difficult.

INTERVENTION M9:Accelerate the satellite-based shallow and deep groundwater mapping efforts to
finish within 1 and 10 years, respectively

Priority: Medium

Objectives/Description:

Shallow ground water potential in Ethiopia is currently being mapped by HHI team in ATA. Although the
mapping process is ~30% complete, it should be accelerated to ensure completion within the planned
timeline. The deep ground water mapping should also start soon and finish within 10 years from its
initiation. Both shallow and ground water mapping should correspond to command area and
beneficiaries. This intervention also includes the preparation of ground water atlas with well fields
delineated.

To accelerate the mapping process, the institutional conflicts on the mandate to map the ground water
should be clarified and agreed on by all the stakeholders. Additional funds and budget should be
allocated to speed up the mapping process and made available to the different parties through GIS.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The owners for this intervention are MoWIE and ATA. Geological survey
of Ethiopia (GSE) and AAU are involved parties

Cost:50-100M (major cost items: mapping costs)

Timeline:12 Months (for Shallow groundwater); 10 years (for deep groundwater)
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INTERVENTION M10:Introduce an Irrigation Management Information System to consolidate all water
resource and potential data and analysis, soil and other data, and scheme inventories and usage
patterns, and make broadly accessible with regular updates

Priority: Medium

Objectives/Description: As most of the water resource and potential data available in the country is
scattered across different institutions, it is not easily accessible by the users. Thus, all available data
should be brought together and consolidated in a technology solution like a website.

In order to create a strong technology solution, existing data gaps should be identified once
consolidation of all the available information is done. Partners should be engaged in closing the data
gaps. Full analysis of irrigation potential, current usage and national scheme inventory should also be
undertaken.

After the technology solution is implemented and promoted, a process for collecting data on ongoing
basis should be put in place. This is process should also make sure that the technology solution is
updated upon the availability of latest data.

The main activities for this intervention are identifying and developing technology solution capable of
presenting all irrigation relevant data, collection of relevant data, identifying gaps and working with
partners to close gaps (including full analysis of irrigation potential and current usage, national scheme
inventory), encoding data collected, Implementing and promote the solution and putting in place a
process to collect data on on-going basis and updating revision..

Environment and gender mainstreaming:To be updated

Owners and involved parties:The owners for this intervention are MoWIE and ATA. RBoWRs, IWMI,
universities, GSE, NMA, and RARIs are involved parties

Cost:1-5M (major cost items: website developing cost, data collection cost)

Timeline:48-60 Months

BOTTLENECK 13: Limited linkages between research and extension for priority setting and use of
research outputs in extension services

Priority: Medium

Description:Even though there are some irrigation related manuals and technologies already developed
by agricultural research institutes and universities, little has been done in disseminating those manuals
and technologies to the end users(farmers & agro-pastoralists). This is mainly because of weak linkage
between research and extension.

Different regions have different level of linkage in four critical areas - joint planning, effective handover,
ongoing support and feedback. But the overall linkage of research and extension appear to be weak. For
most of the regions, there has not been an effective hand over of research outputs and feedback.

INTERVENTION M11:Strengthen annual joint planning sessions and quarterly feedback (follow up)
sessions to evaluate the progress of research and extension assignments at national and regional
levels

Priority: Medium

Objectives/Description: In order to bring strong linkage between research and extension systems, they
should be linked in a number of areas. According to the different agricultural research institutes and
extension departments, the linkage is much weaker in handover and feedback than in other areas. Thus,
effective handover and feedback mechanism should be prioritized and a standard linkage mechanism
should be applied throughout the country.
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Annual joint planning session on irrigation with all major stakeholders should be facilitated to align on
plans and priorities. Activities related to institution planning and performance framework should also be
considered in these joint planning sessions.

Besides the joint planning sessions, quarterly follow up (feedback) sessions should be facilitated to
evaluate the progress on both the research and extension assignments.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The owners for this intervention will be MoANR, EIAR and RARIs. Farmers
and development agencies are involved parties

Cost:< 1M (major cost items: conducting joint planning session)

Timeline:6-12 Months

INTERVENTION M12:Institute a survey mechanism in which DA’s periodically conduct surveys on
farmer problems and needs, collect feedback and discuss findings in joint planning activities between
research and extension

Priority: Medium

Objectives/Description: Even though the different agricultural research institutes are working to
address farmer problems and needs, their research themes are not mainly driven from feedbacks from
farmers. This is mainly because there is no system to conduct survey and collect feedback on farmer
problems. Therefore, a survey mechanism in which DAs conduct surveys on farmers should be
institutionalised within the regional bureau of agricultures.

The main activities in this intervention are training DAs on how to conduct surveys on farmers demand,
conducting surveys, analysing surveys and discussing them in joint planning sessions.

Environment and gender mainstreaming:To be updated

Owners and involved parties:The owners of this intervention are the regional bureau of agriculture and
Oromia irrigation development authority (OIDA). EIARs, RARIs, MoANR, Agricultural research institutes
and universities are also involved.

Estimated cost:1M (major cost items: training costs, surveying costs)

Timeline: 6-12 Months and ongoing

INTERVENTION M13:Make all research outputs available to the extension system through an online
information sharing platform

Priority:Medium

Objectives/Description: One of the reasons for weak linkage between research and extension is no
mechanism to share research outputs with the extension system. Although there are platforms like the
ADPLAC meetings and training of trainers which are used to share research outputs, these meetings and
workshops are infrequent and information shared is not holistic. Many of the research outputs are still
kept shelved in the research institutes and do not reach the extension system.

To overcome this problem, an online information sharing platform should be introduced. There are
different online based information sharing tools being used in different countries. For example, Egypt,
Uganda, Nigeria and other counties are using VERCON (Virtual Extension and Research Communication
network), an online information sharing platform developed by FAO. This network helped to overcome
the physical, administrative, knowledge and communication barriers that can hinder interactions
between researchers and extension agents.
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The main activities of this intervention are comparing feasibility between the different online platforms
available, identifying the most feasible option and customising it as per the requirement, encouraging
researchers to upload research outputs and putting in place an annual process which controls the
aggregation of research outputs on the platform.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The owners for this intervention are EIAR, RARIs and universities a.
MoANR and RBoAs are involved parties.

Cost:< 1M ETB (major cost items: online platform development cost, ongoing operation and
maintenance of the online platform)

Timeline: 6-12 Months
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6.3. Scheme planning, design, construction and management

6.3.1

Bottlenecks with high priority interventions

BOTTLENECK 16: Lack of standardized approach and contract, technical and project mgmt. capacity
across public institutions for prioritizing, planning, budgeting, design, construction, contract mgmt.

handover, supervision and monitoring of schemes

Priority: High

Description:Full scheme development passes through multiple stages from prioritization and design up
to management and monitoring. Through all this process standardized approach is essential. Most of
the time standardization is achieved through developing technical guidelines and creating awareness
among stakeholders. The following two figures present a summary of the major activities of the regions.
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Figure59: Standardization approach for major scheme development activities (2/2)

The figures clearly demonstrate that standardization approach in each scheme development activity is
not being followed due to factors such as weak capacity (e.g. financial, human resource and technical)
of clients, contractors and consultants, lack of reliable data, lack of technical capacity in contract
management and due to limited capacity of WUAs.

Most of the above mentioned challenges can be mentioned by developing guidelines across all major
scheme development activities, developing collaboration among stakeholders in every stage of scheme
development and by conducting capacity building programs to involved parties.

INTERVENTION H16:Develop standard criteria and guidelines for prioritizing of new schemes while
also ensuring maintenance of existing schemes

Priority: High

Objectives/Description: Prioritization of schemes is a major element of scheme development in which
great emphasis is required if it is to be successful. A successful prioritization process should be
comprehensive by looking at different factors. The factors that are necessary for prioritization of
scheme are wide-ranging including, but not limited to, economic, environmental and social
considerations. Others factors that need to be considered are availability of project management
capacity and integration of the principle of MUS (Multiple water use system). In addition, from resource
efficiency perspective maintenance of current schemes need to be given precedence over development
of new schemes.

This intervention has five main activities. 1) Setting-up a technical expert committee from federal and
regional bureaus to develop a standardized guideline for prioritization of schemes development with
high consideration for community involvement. 2) Distributing the draft guideline to regions and donors
(e.g. World Bank) to incorporate their feedback. 3) Publishing prioritization guideline and making it
accessible for everyone. 4) Incorporating the guideline into the standard process of basin authorities
(e.g. during joint planning of schemes) and assign them to monitor the application of the guideline. 5)
Include the adoption of the guideline as one of the precondition for financing of schemes and align
major funders for this purpose.
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Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoW!IE-Irrigation and Drainage
Directorate, MoANR-SSI directorate and regional BoOWRs and irrigation authorities. MoWIE-basin
directorate, basin authorities, AGP, Regional BoANRand development partners and donors are also
involved.

Cost: <1 M (major cost items:study conducted to develop the guideline)

Timeline: On-going

INTERVENTION H17:Strengthen joint planning and execution of scheme development and
management between agricultural and water agencies

Priority: High

Objectives/Description: Lack of collaboration between irrigation agencies and agricultural agencies has
led to many challenges in scheme development especially in scheme operation and maintenance. In
some cases, underperformance of schemes, caused by scheme plans not taking into consideration the
agricultural aspect, is a result of weak collaboration between both parties. To curb this problem robust
dialogue mechanism need to be set up between irrigation agencies and agricultural agencies. In
addition both parties need to cooperate in joint planning and/or joint management of projects.

This intervention has four main activities. 1)Strengthen agricultural water task force by expanding it up
to woreda level and assigning institution to oversee the taskforce. 2) Arrange quarterly meeting
between regional/federal bureaus of agriculture and water resource. 3) Support the development of
joint irrigation plan by integrating different plans and bringing together stakeholders into joint sessions.
4) Involve agriculture bureau experts in prioritization and design of schemes built by water bureaus.

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoWIE-Irrigation and Drainage
Directorate, MoANR-SSI directorate, regional BOWRs and irrigation authorities and Regional BoANR.

Cost: 1-5 M (major cost items: conducting joint planning sessions of agricultural water task force)

Timeline: 6-12 months and on-going

INTERVENTION H18: Require agencies to include all costs including operation and maintenance,
rehabilitation, monitoring and information dissemination in funding for schemes

Priority: High

Objectives/Description: An irrigation scheme development plan needs to be broad enough to cover all
the elements of effective irrigation scheme. Usually detailed future plans relating to operation and
maintenance, rehabilitation and human resource development are overlooked. However, these
elements need to be mainstreamed if scheme development is effective from start to finish. Moreover,
adequate documentation of all the necessary documents is crucial especially during irrigation handover.
Implementing the above mentioned items requires more focus from government agencies in terms of
allocating more fund and human resource to these activities.

This intervention has four main activities. 1) Promote government agencies to include diverse set of
experts (e.g. data management, gender, environmentalist, socio-economics, and other experts) in the
project team for scheme development. 2) Develop capacity of government agencies on preparation of
comprehensive project proposal for scheme development. 3) Make the allocation of funds for scheme
development dependent on the mentioned components. 4) Develop a strong M&E and impact analysis
system.
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Environment and gender mainstreaming: To be updated

Owner and involved parties: The main owners of this intervention are MoWIE-Irrigation and Drainage
Directorate, MoANR-SSI directorate and regional BOWRs and irrigation authorities. The involved parties
are MoFED, regional BoFEDs and development partners and donors.

Cost: <1 M (The major cost item: conducting training for staff)

Timeline: 6-12 months

INTERVENTION H19:Strengthen contract management, scheme design, construction and maintenance
capacity of public institutions through increased on-the-job and external training

Priority: High

Objectives/Description: Poor quality of design and construction is one of the factors frequently
mentioned reasons for underperformance factors. Low quality delivery by firms is due to external
factors and most importantly internal factors which includes lack of operational capacity. Water works
enterprises (i.e. consulting construction firms) are constrained by factors such as limited human and
financial resources and lack of technical capacity. Developing capacity through different programs of
enterprises in different aspects has the potential to mitigate this issue.

This intervention has five main activities. 1) Providing regular on-job training to staff on relevant topics.
2) Creating linkage between universities and supporting institutions (e.g. construction project
management institute).3) Conducting experience sharing events with successful local or foreign firms. 4)
Hiring foreign expertise to accelerate transfer of knowledge. 5) Establish a reward mechanism for hose
firms/individuals who have demonstrated good achievement.

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoWIE-Irrigation and Drainage
Directorate, MoANR-SSI directorate and regional BoWRs and irrigation authorities. Universities and
construction management institute are also involved.

Cost: 1-5 M (major cost items: staff training, experience sharing events)

Timeline: 6-12 months and on-going

INTERVENTION H20:Establish national standards for design, construction, operation and
maintenance, and performance assessment of schemes

Priority: High

Objectives/Description: Similar to prioritization of schemes standardizing the process of developing
designs and construction will have immense benefits to the success of a scheme. In addition, these
guidelines can be a great tool in the tendering process of consultants and contractors by serving as a
document of reference by which the bidders are judged. Community participation in every aspect of
scheme development should also be given high priority. This is achieved through mainstreaming specific
activities related to community participation in every process of scheme development.

This intervention has four main activities. 1) Set-up a technical expert committee for federal and
regional bureaus to develop a standardized guideline for design, construction, operation and other
aspects of irrigation development with high consideration for community involvement in every step of
scheme development. 2) Devise a mechanism to make use of local knowledge and resources
(documenting local knowledge) and use it as an input in the development of the guideline. 3) Create
awareness among relevant public and private institutions concerning use of the guidelines. 4) Adopt the
standards and guidelines as an evaluation documents for approval or rejection of irrigation and drainage
projects.
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Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoW!IE-Irrigation and Drainage
Directorate, MoANR-SSI directorate and regional BoWRs and irrigation authorities. Development
partners and donors are also involved.

Cost: < 1 M (major cost items: study conducted to develop the guideline)

Timeline: 12-24 months

BOWLENECK 17:Limited use and benefits of irrigation due to crop value chain bottlenecks related to
improved inputs, extension, production, aggregation, storage and market linkages

Priority:High

Description:There is low demand by farmers to invest in irrigation equipment and facilities because of
crop related bottlenecks. So far, the integration of irrigation with crop value chain related interventions
has been limited. Many of the crop related bottlenecks are mentioned by water user associations and
individual farmers as the main challenges they face while using irrigation.

Full Irrigation (High Value Crops) Supplementary Irrigation

Hisbestpriorityibottsnescidentities Horticulture  Coffee Sesame Fodder Cereals z‘i‘llss::‘;&s Fodder
1 Low availability of quality imp d seed & seedli High High High High High
2 Low availability of organic, inorganic & blended fertilizers High High High High High High High
3 Low availability of agrochemicals, biopesticides & equipment High
4 Low availability of market-oriented extension services High High High High
5 Low availability of mechanization services Low Low High High High
6 Low availability of input & on-farm operations financing solutions High High High High Low
7 Low availability of market information, platforms & facilities High High High High Low
8 Limited quality-based pricing differentiation in the market High High Low
9 Limited development of food safety, quality & traceability systems High High Low
10 Low availability and high cost of appropriate transport & storage High Low Low
11 Limited management and operational capacity of cooperatives High High High High
12 Low availability of equipment, aggregation & trade finance High Low Low High High High Med
13 Limited agropr: ing and kagi! & capacity High High Low Low Low
14 Limited use and effecti of farming ar High High Low Low Low
15 Limited market linkages & access to secure, higher-value markets High High
16 Limited integration of irrigation and crop VC related interventions High Low Low Low Low Low

Figure 60: Major crop value chain bottlenecks identified for different crops ‘

INTERVENTION H21:Ensure integrated planning and implementation of crop value chain related
interventions with scheme planning, design, delivery and mgmt.

Priority: High

Large and medium irrigation schemes in Ethiopia are constructed by MoWIE and RBoWRs and most of
the small scale schemes are constructed by the MoANR and RBoANRs. From what is understood from
the interview with these institutes, there is less integration between them in scheme planning, design
and construction. This left the crop value chain interventions not considered during irrigation scheme
development. The schemes are either not designed to grow high value crops or they are too far from
market areas.

The different institutes mandated to construct irrigation schemes should work closely to integrate crop
value chain related interventions in scheme planning, design and construction. This increase the
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demand by farmers to invest and participate in irrigation practices. It also lets farmers grow high value
and high production crops which ensures their food security and economic advantage.

The main activities in this intervention are developing a framework to assess crop value chain related
needs and integrate them in scheme design (Including HHI) , promote the integration of these
frameworks in scheme planning process by MoWIE, RBoWIEs, MoANR and RBOAs and ensure
involvement of MoANR / RBoANRs in scheme planning and design.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The owners for this intervention are MoWIE, RBoWRs and MoANR-SSID.
All agriculture sector stakeholders are involved parties.

Cost: <1M ETB (The major cost item is standard assessment framework development cost)

Timeline:Ongoing

BOTTLENECK 18: Low scheme performance and deferred maintenance

Priority: High

Description: Majority of the schemes are faced with underperformance and maintenance deferral.
Especially most of the oldest schemes have issues with deferred maintenance thereby leading to
underperformance. The following two figures present a summary of the status on scheme performance
and deferred maintenance.

Performin
. Performing = Non-
Region below .
well . functioning
capacity
Tigray 70% 20% 10%
Oromia 15% 55% 30%
SNNP 59% 31% 10%
Ambhara 91% 8% 1%
Gambella 15% 55% 30%
National 50% 34% 16%

Figure 61: Performance of schemes in major regions
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& months average
Tigray 12
Oromia 12
SNNP 9
Gambella 3

Figure 62: Average maintenance deferral for regions

Per the above figure on average around 50% of the schemes are underperforming while there is 8
months of maintenance deferral. This has economic and environmental implications if it is not properly
addressed. The economic implication arises from incremental cost of maintenance due to not
conducting maintenance on time and loss in benefit from irrigation because the scheme is
underperforming. The environmental implications arise from the threat of different hazards (e.g.
flooding) that the scheme can cause.

Multiple factors are mentioned for the deferred maintenance and scheme underperformance with the
following being the major ones:

e Poor design and construction

o Inefficient use of irrigation water by farmers resulted in schemes covering less irrigated land
than initially planned

e Management arrangements often ineffective to ensure strong scheme performance

Financing arrangements insufficient to fund timely maintenance

INTERVENTION H22:Develop guidelines and procedures for scheme performance mgmt., inspection,
maintenance, safety checks, and training technicians, specifying responsibilities of WUAs and
government, and develop and roll out reporting system for WUAs

Priority: High

Objectives/Description: One of the options for enhancing the attention given to maintenance and
performance management is developing standard guideline and procedure and integrating with in the
sets of guidelines on scheme development. Further, to ensure sustainability of irrigation and drainage
infrastructure, its operation and maintenance should be taken up by both WUA and government. WUA
should be trained to undertake routine maintenance and day-to-day management of scheme. A manual
that guides WUAs in this process as well as clearly outlines their responsibilities with respect to scheme
maintenance will reduce maintenance deferral. Moreover, government should support WUAs by sharing
maintenance responsibilities, and conducting safety checks and audits to monitor the overall scheme
performance.

This intervention has three main activities: 1) Set-up committee of technical experts to develop manual
and guideline of scheme performance and maintenance. 2) Developing an irrigation scheme transfer
manual also covering responsibilities of management and maintenance or irrigation infrastructure. 3)
Discussing and agreeing with WUAs on irrigation and Drainage transfer contract or agreement. 4) Building
the capacity of government agency responsible for maintenance of schemes.

Environment and gender mainstreaming: To be updated
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Owner and involved parties: The main owner of this intervention areMoWIE-irrigation & Drainage
directorate, MoANR-SSI Regional BoWRs and irrigation authorities. WUAs will also involve in the
implementation.

Cost: < 1M (major cost items: training of government agencies and WUAs)

Timeline: 12-24 months and on-going

BOTTLENECK 19: Ineffective licensing and tendering process for private consultants and contractors to
undertake scheme design and construction, and poor designs and delayed scheme delivery due to low
capacity of consultants and contractors

Priority: High

Description:Numerous public and private water works enterprises are involved in irrigation scheme
design and construction. These enterprises have played a large role in the scheme based irrigation
development. In addition their impact in the economic development of the rural sector is significant. For
instance, these firms create job opportunities for rural youth and develop the skills and technical
capacities. However, internal and external factors have limited their growth and indirectly affected the
irrigation sector.

The main external factors which affect the effectiveness of those enterprises are the tendering and
licensing process. Both processes are plagued by the following common problems:

e Limited enforcement of procedural requirements in licensing and tendering process

e Proper investigation not conducted while giving license and renewal of license or during
tendering process due to lack of technical capacity

e Limited transparency and frequent bias

Besides external factors internal factors are also significant in limiting the growth of the industry. The
major factor in this aspect is of sufficient capacity by design and construction firms. The major capacity
gaps in the design firms are due to few experienced senior engineers and delayed payment from clients.
On the other hand, lack of machineries and equipment for construction, insufficient feasibility study by
the consultant and delayed handover of planned area was mentioned as the major capacity gaps. These
capacity gaps have most of the time led to a delay or even default. The following figure summarizes for
private and public consultants and contractors.

- Design

7 Construction
Public Enterprises
14
Private Firms 6
14

Figure63: Average delays in scheme design and construction (months)

Above mentioned factors coupled with other problems have led to delayed delivery or termination of
schemes in the GTP | period. The following figure illustrates the achievement of irrigation targets against
GTP | plan by region.
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Oromia 90%
Amhara 93% 4% ]
Tigray 94% 096 ]
SNNP a42% 1096
Afar?
Ethiopian
Somali’
Gambella 50% 259%
Beninshangul
Gumuz!
B Delivered On Time B Terminated
Delivered Late / Ongoing

Figure 64: Percentage of planned schemes delivered by region during GTP 1%
The major factors hampering successful delivery of schemes can be summarized in to three groups:

e Project management/supervision issues: The main causes here are Lack of experienced project
managers/supervisors and limited use of private supervisors (outsourced)

e Design issues: The main causes here are low capacity of private and public consultants and the
fact that scheme design don’t consider the actual situation in the ground

e Construction issues: The main causes here are low capacity of private and public consultants,
issues related with right of way and limited interest of enterprises in remote scheme locations

INTERVENTION H23:Develop guidelines, standard technical specifications and criteria for tendering of
consultancy and construction services and strengthen adherence to procedures

Priority: High

Objectives/Description: The efficiency and effectiveness of the tendering procedure is negatively
affected by inconsistent procedure and limited technical capacity in bid analysis. To mitigate this
problem it is essential to develop standard guideline while giving appropriate consideration for criteria’s
such as past performance of bidder. It is also necessary that the standard tendering process need to be
aligned with the government policy in this area. Apart from developing the guideline ensuring that it is
implemented by relevant government agencies is of paramount importance.

This intervention has three main activities. 1) Set-up committee of technical experts to develop
improved tendering guidelines based on past learnings and experiences from international tendering
standards. 2) Enhance the capacity of bidding committee (e.g. members should be experienced staff
experts). 3) Promote investigation of bid documents and results by a third party.

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoW!IE-Irrigation and Drainage
Directorate, MoANR-SSI directorate and regional BoOWRs and irrigation authorities. Public and private
institutions working on irrigation will also be involved in the implementation.

?’Data was unavailable for Afar, Somali and BeninshangulGumuz
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Cost: <1 M (major cost items: study conducted to develop the guideline)

Timeline: 6-12 months

BOTTLENECK 20: Low capacity of Water User Associations / Irrigation Cooperatives
Priority: High

Description:The legal framework for WUAs was established recently through the WUA proclamation
(2014). The regions are also establishing their own WUA regional proclamations. In these proclamations
the responsibilities of WUAs are clearly articulated. However, the level of implementation of these
activities is relatively weak.

Major Major activities Level of
tasks Impl.

+  Setinternal WUA/irrigation M
cooperative rules and regulations

. Electmembers of the governing (‘5

Governance body =

. Prepare year end financial reports (‘

. Determine appropriate irrigation o
fees (D

. Prepare and monitor p
annual/seasonal water plan (-5
distribution

. Provision of scheduled irrigation ()
water ~

. Inspection of irrigation infrastructure r
and equipment (D

Management Conduct routine, seasonal and (‘

emargency malintenance -

o Undertake construction and ™
reconstruction work (If necessary) e
Collectirrigation fees from members (H
Sanction non-paying members (“

Arbitrate conflicts between members =

Train members onirrigation =

practices Q

Figure65: Major tasks of WUAs and current levels of implementation

There are multiple factors which negatively affect the level implementation of the main activities of
WUAs. The following are the major ones:

e Policy and institutional issues: This includes absence of regulatory body to organize and manage
WUAs, WUA regulations not yet enacted, compulsory membership not yet implemented and
lack of sufficient training and support from local experts and Das

e Capacity issues: This includes lack of technical and financial capacity of WUAs to conduct
required maintenance and limited enforcement capacity of WUAs

e Implementation issues: This includes Water fees are not applied in most scheme, actual water
allocation don’t follow the prescribed water distribution plan to issues such as upstream-
downstream conflicts and frequent theft of water in schemes

QNTERVENTION H24:Establish large-scale capacity building program(s) for WUAs on scheme and

financial mgmt., revenue generation and other topics, with strong NGO involvement ( Commented [s19]: To be aligned with TADs

Priority: High

Objectives/Description: WUAs are not implementing their major tasks because they lack capacity to do
so. WUAs have limited human resource capabilities and limited technical knowhow to manage, maintain
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and operate schemes. They are also constrained by limited financial access. This demonstrates the
critical responsibility for the government to provide capacity building programs. Yet other countries
experience has clearly shown that without the participation of NGOs and development partner’s
government is going to be effective to all WUAs in the country.

This intervention has six main activities. 1) Establish national/regional body within MoWIE/BoWR to
oversee, manage, and organize WUAs. 2) Support the involvement of NGOs and development partners
in providing capacity building programs to WUAs. 3) Identify the major capacity gaps within WUAs and
conduct training program accordingly. 4) Support WUAs by providing equipment's (e.g. computers,
water measuring devices). 5) Provide post-training follow-up (e.g. assess the implementation of training
content, reward WUAs which demonstrate good performance in implementing the training content). 6)
Conduct experience-sharing activities among WUAs.

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoWIE-Irrigation and Drainage
Directorate, MoANR — SSI, regional BoWRs and irrigation authorities. WUAs are also involved in the
implementation.

Cost: 10-50 M (major cost items:training costs, cost of computers, water measuring devices and other
devices given to WUAs)

Timeline: on-going

INTERVENTION H25: Make available grants or low interest loans for WUAs to fund their activities
Priority: High

As water user association are not profit making associations, they require financing and credit solutions
until they will be financially independent. Beside the financial grants discussed in intervention C.5.1,
credit services with low interest loans should be facilitated for them. This makes finance available for
them any time even if they are not provided with financial grants. It also encourages to effectively
collect membership and water fees to repay their loans.

Cooperatives and farmer groups also need credit services as their financial capacity is not strong enough
to satisfy their member’s equipment demand. This imply the low interest loan product should be
extended to them.

Low interest loan requires subsidization of the interest by government institutes. Therefore, federal
ministries like MoWIE and MoFED should allocate sufficient budget for the wholesale fund and for the
interest subsidies.

The main activities in this intervention are discussing with key government stakeholder on the structure
of low interest rate product, implementation of the loan product and popularization of it among WUAs,
cooperatives and farmers groups.

Environment and gender mainstreaming: To be updated

Owners and involved parties: The main owners for this intervention are MoFED, MoWIE, MoANR-SSID.
WUAEs, irrigation cooperatives and farmer groups are involved parties.

Cost:> 50M (major cost items: stakeholder validation cost and the wholesale fund itself)

Timeline: 6-12 Months and ongoing
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6.3.2 Bottlenecks with medium priority interventions

BOTTLENECK 19: Ineffective licensing and tendering process for private consultants and contractors to
undertake scheme design and construction, and poor designs and delayed scheme delivery due to low
capacity of consultants and contractors

Priority: High

Description:Numerous public and private water works enterprises are involved in irrigation scheme
design and construction. These enterprises have played a large role in the scheme based irrigation
development. In addition their impact in the economic development of the rural sector is significant. For
instance, these firms create job opportunities for rural youth and develop the skills and technical
capacities. However, internal and external factors have limited their growth and indirectly affected the
irrigation sector.

The main external factors which affect the effectiveness of those enterprises are the tendering and
licensing process. Both processes are plagued by the following common problems:

e Limited enforcement of procedural requirements in licensing and tendering process

e Proper investigation not conducted while giving license and renewal of license or during
tendering process due to lack of technical capacity

e Limited transparency and frequent bias

Besides external factors internal factors are also significant in limiting the growth of the industry. The
major factor in this aspect is of sufficient capacity by design and construction firms. The major capacity
gaps in the design firms are due to few experienced senior engineers and delayed payment from clients.
On the other hand, lack of machineries and equipment for construction, insufficient feasibility study by
the consultant and delayed handover of planned area was mentioned as the major capacity gaps. These
capacity gaps have most of the time led to a delay or even default. The following figure summarizes for
private and public consultants and contractors.

- Design

7 Construction
Public Enterprises
14
Private Firms 6
14

Figure 66: Average delays in scheme design and construction (months)

Above mentioned factors coupled with other problems have led to delayed delivery or termination of
schemes in the GTP | period. The following figure illustrates the achievement of irrigation targets against
GTP | plan by region.
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Oromia 90% 0%
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Tigray 94% 096 ]
SNNP 42% 1096
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Figure 67: Percentage of planned schemes delivered by region during GTP 1%%
The major factors hampering successful delivery of schemes can be summarized in to three groups:

e Project management/supervision issues: The main causes here are Lack of experienced project
managers/supervisors and limited use of private supervisors (outsourced)

e Design issues: The main causes here are low capacity of private and public consultants and the
fact that scheme design don’t consider the actual situation in the ground

e Construction issues: The main causes here are low capacity of private and public consultants,
issues related with right of way and limited interest of enterprises in remote scheme locations

INTERVENTION M14: Ensure licenses are revised and certified every year and proper investigation of
consultants and contractors is conducted annually by increasing budget and oversight of these
processes, and developing national and regional databases of consultants and contractors including
past performance

Priority: Medium

Objectives/Description: The MoWIE or the RBoWRs are responsible for revising the licences of
consultants and contractors in a specified interval. However, this process is deemed to ineffective and
biased due to the limited focus given and lack of a centralized system to monitor consultancy and
construction firms. If this process is to be efficient and effective two major things need to happen. The
first thing is granting due focus to license revision process by allocating more resources. The second
activity should be developing a data management and monitoring system specifically for consultancy
and construction firms.

In this regard, this intervention has three main activities. 1) Enhance the human resource, financial and
technical capacity of government agencies to support robust on-ground investigation of consultancy
and construction firms. 2) Develop a national database template and popularize it with the regions and
other agencies, also develop a reporting and communication mechanism. 3) Conduct baseline study of
water works enterprises to support improvement of the licensing guideline and for the database. 4)
Revise license renewal procedures.

Environment and gender mainstreaming:To be updated

28Data was unavailable for Afar, Somali and BeninshangulGumuz
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Owner and involved parties: The main owners of this intervention are MoWIE-Irrigation and Drainage
Directorate, MoWIE-permit directorate and regional BoWRs and irrigation authorities. MoANR-SSID and
other public and private institutions are also involved.

Cost: 1-5 M (major cost items: hire new staff, training, annual license renewal)

Timeline: 6-12 months

BOTTLENECK 20: Low capacity of Water User Associations/ Irrigation Cooperatives
Priority: High

Description:The legal framework for WUAs was established recently through the WUA proclamation
(2014). The regions are also establishing their own WUA regional proclamations. In these proclamations
the responsibilities of WUAs are clearly articulated. However, the level of implementation of these
activities is relatively weak.

Major activities
*  Ssetinternal WUA/irrigation ™
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Figure 68: Major tasks of WUAs and current levels of implementation

There are multiple factors which negatively affect the level implementation of the main activities of
WUAs. The following are the major ones:

e Policy and institutional issues: This includes absence of regulatory body to organize and mange
WUAs, WUA regulations not yet enacted, compulsory membership not yet implemented and
lack of sufficient training and support from local experts and Das

e Capacity issues: This includes lack of technical and financial capacity of WUAs to conduct
required maintenance and limited enforcement capacity of WUAs

e Implementation issues: This includes Water fees are not applied in most scheme, actual water
allocation don’t follow the prescribed water distribution plan to issues such as upstream-
downstream conflicts and frequent theft of water in schemes
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INTERVENTION M15:Provide incentives to WUAs to regularly conduct maintenance of schemes, e.g.
preferential treatment in providing loans and capacity building of WUAs, maintaining schemes in
good condition until full handover to WUAs

Priority: Medium

Objectives/Description: Studies in different countries point out that providing incentives to WUAs to
conduct regularly maintenance. The major incentives discussed in the studies are providing preferential
treatment to WUAs who have good performance and also keeping schemes in good condition until
handover to WUAs. By the same token if these interventions are correctly implemented they are
expected to give positive results as they have achieved in other countries.

This intervention has three main activities. 1) Integrate maintenance related data into the scheme
inventory and the ICT system for performance management. 3) Ensure that schemes are transferred in
good condition to WUA or install some kind of financial arrangement with WUAs if the schemes are not
in good condition. 3) Provide preferential treatment (e.g. loan or capacity building).

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoWIE-Irrigation and Drainage
Directorate, MoANR — SSID and regional BoOWRs and irrigation authorities. WUAs are also involved in
the implementation.

Cost: <1 M (major cost items: Loan and/or training for WUAs)

Timeline: 12-18 months

INTERVENTION M16:Support the establishment of federation of WUAs especially for large scale
schemes

Priority: Medium

Objectives/Description: The federal WUA proclamation (2014) states that Federation of WUAs can be
established per the agreement of member WUAs and the scheme management office. The
proclamation especially puts the necessity to support the establishment of federation of WUAs during
full transfer of an irrigation scheme. Though this might seem a longshot for Ethiopia considering the
recent passage of the WUA proclamation but it is expected have a very large impact in strengthening
the capacities of WUAs.

This intervention has four main activities. 1) Develop the capacity of WUAs in overall management of
schemes. 2) Bring together WUAs in a scheme and create awareness on a federation of WUAs. 3) Set-up
timeline for a full handover of an irrigation scheme. 4) Facilitate establishment of WUAs Federation. 5)
Support the federation by providing financial support, building human resource capabilities and by
providing equipment's (e.g. computers, water measuring devices).

Environment and gender mainstreaming:To be updated

Owner and involved parties: The main owners of this intervention are MoW!IE-Irrigation and Drainage
Directorate, scheme project offices and regional BoWRs and irrigation authorities. WUAs and MoANR
are also involved in the implementation.

Cost: 5-10 M (major cost items: training, cost of providing computers, water measuring devices, etc.)
Timeline: 24-36 months

6.4. Technology supply chains
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6.4.1 Bottlenecks with high priority interventions

BOTTLENECK 25:High tariffs and lack of availability of FOREX for importing pumps, parts, other
equipment, and raw materials

Priority: High

Description:Import tariff accounts for a sizable amount of the final price on irrigation technologies. For

instance, a total 37% import tax is levied on engine pumps. This includes 23% import tax and 15% VAT.
The figure below illustrates the tariff rates for major irrigation equipment.
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Figure 69: Import tariff and price for irrigation equipment

The current tariffs for irrigation technology are a major obstacle to promoting adoption among
smallholder farmers, especially where credit is relatively inaccessible. The significant price increase in
technology has been described as prohibitively high by retailers and irrigation service providers, who
are disincentivized to build a reliable, demand-driven supply chain for irrigation pumps.?® A related
challenge is the low availability of foreign exchange for this sub-sector as irrigation equipment is not
currently prioritized in foreign exchange allocation with other agricultural inputs such as fertilizer. As a
result, importing irrigation equipment often takes between 3 and 6 months due to delays in opening
letter of credit.

29HH] strategy
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Figure 70: Length of importing time for fertilizer, machineries and irrigation equipment*°

INTERVENTION H26:Undertake policy analysis on optimal import tariff for equipment, and advocate
for implementation of recommendations

Priority: High

Objectives/Description: A detailed policy analysis is required to determine the optimal tariff rate for
pump and associated raw materials and parts. The implementation of the recommendation requires the
buy-in of policy makers. Therefor senior policy makers need to be engaged from the start. In addition,
strong advocacy coupled with awareness creation to realize changes in the tariff rates.

The major activities under this intervention are doing policy analysis of optimal import tariff rates for
irrigation pump, pump raw material and pump parts and presenting the analysis recommendation to
policy makers to inform decision on pump tariff.

Environment and gender mainstreaming:To be updated

Owner and involved parties: The major owners are MoWIE-Irrigation and Drainage Directorate and
MoANR-SSI directorate. ATA and regional BoWRs and irrigation authorities are also involved in the
implementation.

Cost: <1 M (Major cost items: setting-up a project team to do the analysis, conducting the policy
analysis study)

Timeline: 6-12 months

INTERVENTION H27:Prioritize FOREX allocation for equipment, parts and raw material imports
Priority: High

Objectives/Description:Facilitating imports of irrigation equipment and spare parts is essential for the
development of the private sector supply chain and in general, for increasing the adoption rate of
irrigation technology nationally. Due to a lack of sufficiently big domestic industry producing quality
inputs, manufacturers, wholesalers and retailers are unable to provide adequate technical support to
smallholder farmers. The prioritization of FOREX allocation for irrigation technology along with other
agricultural inputs would allow timely imports of such equipment and spare parts and thus, promoting
the development of the sector as a whole.

30 Source: ATA interviews with stakeholders (2016).
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This intervention will entail: 1) conducting a policy analysis showing the benefits of including the
irrigation sector among those prioritized for the allocation of FOREX; 2) validating the analysis with
stakeholders and presenting it to the government for consideration; 3) Follow up of the endorsement
and implementation

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be the Ministry of
Agriculture and Natural Resources. MoWIE-Irrigation and Drainage Directorate and ATA will be the
other parties involved.

Costs: <1 MN (major cost item: Study conducted as part of policy analysis, stakeholder validation)

Timeline: 6-12 months.

BOTTLENECK 26:Limited investment in multiplication, wholesaling and retailing of equipment
including due to lack of access to finance

Priority: High

Description:The irrigation technology supply chain is characterised by the low involvement of the
private sector, that is, there are few domestic private manufacturers, wholesalers and retailers of
irrigation technology. There are two main reasons behind this limited presence: 1) the low national
adoption rate of irrigation technology leading the private sector to believe that there is little room for
profitable investments in multiplication, wholesaling and retailing; 2) the lack of financial resources
necessary to make these investments. Moreover, these few domestic manufacturers are often not able
to produce irrigation technology according to quality and uniform standards. For instance, manual
pump manufacturing is mostly undertaken by domestic workshops with poor quality control.3! This
implies that locally produced irrigation equipment frequently breaks and/or cannot be used as it doesn’t
meet minimum standards. Therefore, such equipment, including spare parts, needs to be mostly
imported, resulting in significantly higher costs for the private sector. In fact, when purchased via
private supply lines, taxes (import tariffs and VAT) on irrigation equipment can reach up to 40% of the
import CIF value. These factors discourage private investments in multiplication, wholesaling and
retailing. As a consequence, the farmers currently adopting irrigation technology have to go to Addis
Ababa or even to bordering countries like Sudan to buy the necessary spare parts. In turn, the low
availability of this services reduce even more the uptake of irrigation technology.

This bottleneck represents a key impediment to scaling the availability of irrigation equipment and
eventually to farmers’ access, uptake and sustainable use of these technologies. Therefore, to solve the
above-mentioned reasons causing such bottleneck, seven high priority interventions have been
identified as follows: four interventions provide the necessary support for raising the private sector’s
interest in irrigation technology and three interventions aim at increasing the needed financial
resources for the development of a successful private sector supply chain.

INTERVENTION H28:Promote joint ventures with international firms and/or technology transfer
programs with partner countries and NGOs
Priority: High

Objectives/Description:Ensuring an adequate supply of technical expertise is essential for increasing
the multiplication of irrigation equipment. For instance, private firms and NGOs promote innovative
business models by developing and marketing new technologies that entrepreneurs can use to establish

31 Agricultural Transformation Agency (2014).Transforming the supply of irrigation pumps in Ethiopia. Working Draft, page 23.
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and run profitable small-scale businesses.3? Hence, partnerships and/or technology transfer programs
will provide the needed knowledge and skills to manufacture quality irrigation equipment and input and
will also help to create viable business opportunities in the sector.

This intervention should include three main activities: 1) the definition and prioritization of all areas
where joint venture support would be helpful; 2) the identification of foreign and domestic
development partners interested to support joint ventures and technology transfer programs; 3) the
provision of targeted analytical, financial, legal and negotiation support for the start-up of joint ventures
and technology transfer programs.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be the Ministry of
Agriculture and Natural Resources.

Costs: 1-5 MN (major cost items: training of staff on different activities, reaching out to potential foreign
and domestic partners)

Timeline: 6 months (set-up); ongoing activities.

INTERVENTION H29: Provide business, technical and financial support to wholesalers and retailers
willing to invest in retailing in rural areas

Priority: High

Objectives/Description: Widespread access to wholesale and retail services is fundamental for ensuring
uptake and sustainable use of irrigation technology. Supporting wholesalers and retailers interested in
opening rural branches or sending agents in rural areas will provide smallholder farmers currently
unable to travel outside their area with access to irrigation equipment. This will not only encourage
adoption rates by smallholder farmers but also will promote the development of a successful private
sector supply chain and hence, new employment opportunities.

This intervention will require the following activities: 1) Define of the menu of support areas (e.g.
business model development and sales), the development of support material and, to put in place
modalities for support delivery. 2)Identify of potential recipients and the diagnostics of their capacity
along support dimensions before launching the program. 3) Close follow up of the program
implementation

Owners and involved parties: The lead implementer of this intervention will be the Ministry of
Agriculture and Natural Resources and the Regional Bureaus of Agriculture/Irrigation agencies. MoWIE,
RBoWIE and NGOs are the other parties involved.

Costs: <1 MN (major cost items:content development of support material, training).

Timeline: 12-18 months (set-up); ongoing activities.

INTERVENTION H30:Increase credit access for existing or nascent manufacturers, wholesalers and
retailers willing to scale up own business

Priority: High

Objectives/Description:To promote the development of a private supply chain of irrigation technology
and related services, suitable financial products should be made available to interested existing or
nascent manufacturers as well as to wholesalers and retailers. An increased availability of financial

32 For more information, see
http://www.ifc.org/wps/wcm/connect/f6fdcd8047e252ca9d05fd299ede9589/Jain+Temporary.pdf?MOD=AJPERESand
http://kickstart.org/.
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solutions for the irrigation sector will encourage private investments which, in turn, will positively affect
irrigation adoption rates among farmers.

This intervention will entail: 1) discussing existing and potential funding options and eligibility criteria
for credit provision with the Development Bank of Ethiopia, leasing financial providers and other
financial institutions providing credit guarantee schemes; 2) agreeing on a list of financial products to
make available to the irrigation and drainage sector; 3) organizing awareness creation events for
manufacturers, wholesalers and, retailers on the financial products and schemes.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be the Ministry of
Agriculture and Natural Resources and the Regional Bureaus of Agriculture.

Costs: 1-5 MN (major cost item:organization awareness creation events).

Timeline: 12-18 months (set-up); ongoing activities.

INTERVENTION 31:Facilitate linkages between wholesalers and retailers, cooperatives and farmer
common interest groups, and financial institutions for equipment purchase and financing

Priority: High

Objectives/Description:Linking wholesalers and retailers in major cities with unions and cooperatives in
rural areas would at the same time help both the private sector in expanding into new markets and
unions and cooperatives to have better access to irrigation equipment and inputs. This interventions
aims at raising the interest of the private sector in irrigation by providing them the necessary demand
and giving access to irrigation technology to farmers that cannot travel to major cities or even to
bordering countries.

This intervention will require the following activities: 1) Identify potentialinterested actors (wholesalers
and retailers in major cities and unions/coops in rural areas); 2) Analyze existing linkage mechanisms
and eventual bottlenecks; 3) Design of solutions for mitigating these problems; 4) Validate the designed
solutions or sub-interventions; 5) Link participants through formal introductory and periodic meetings,
the informal provision of contact information and, the provision of high-level support to these meetings.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be the Ministry of
Agriculture and Natural Resources and the Regional Bureaus of Agriculture.

Costs: <1 MN (major cost items: Study to analyse potential linkage, organising workshops/conferences
to link participants)

Timeline: 6-12 months (set-up); ongoing activities.

BOTTLENECK 27: High cost of equipment and labour and limited access to finance for smallholder
farmers

Priority:High

Description:The cost of agricultural input package is fairly expensive for a typical small holder farmer. To
use irrigation, small holder farmers are expected to invest in irrigation equipment and its operation and
maintenance. This makes it expensive for the farmer to afford irrigation equipment without access to
finance.

Based on the interviews conducted with different financial institutes throughout Ethiopia, limited access
to credit service is available for farmers to purchase irrigation equipment. Microfinance institutions like
DECSI and OCCSO have been providing loan to small holder farmers to purchase irrigation equipment.
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Public irrigation equipment manufacturers like METEC have also been providing irrigation equipment to
be paid over years. But all those accesses are not sufficient to cover millions of small holder farmers.

Beside the limited access to credit for individual farmers, the provision of loans and grants for water
users associations, irrigation cooperatives and farmer groups have also been low. This is mainly because
there are no legally organized water users associations in the county.

INTERVENTION H32: Introduce dedicated wholesale lending, guarantee schemes, or revolving funds for
financing irrigation equipment and related inputs for farmers through MFIs, RuSACCOs, cooperatives
and/or farmer common interest groups

Priority: High

Objectives/Description:: Easing credit access for farmers to allow them to purchase irrigation equipment
and related inputs is of high importance for both increasing irrigation technology adoption rates and for
creating the necessary demand for the development of the private sector. Relevant financial support can
take a range of forms such as increased wholesale lending, guarantee schemes for farmers, group lending
and/or voucher systems as well as financial products for operation and maintenance of irrigation
equipment. The establishment of a revolving fund will significantly contribute to the promotion of
investments in the irrigation sector by farmers. The design of the repayment schedules of such financial
products should be aligned with varied irrigation-agriculture harvests.

This intervention will entail: 1) discussing existing and potential funding options for irrigation equipment
and related inputs and eligibility criteria with interested financial institutions and validating feasibility of
these options; 2) agreeing on required funding, guarantee schemes and financial products for farmers; 3)
establishing the wholesale lending, guarantee schemes, and financial products, and 4) organizing
awareness creation events for farmers on the financial products and schemes.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be the Ministry of Agriculture
and Natural Resources and the Regional Bureaus of Agriculture. FIs, NBE, Development partners, MoWIE-
Irrigation and Drainage directorate and SACCOs are other involved parties.

Costs: 5-10 MN ETB (the main cost item is the organization of awareness creation events).

Timeline: 12-18 months (set-up); ongoing activities.
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6.4.2 Bottlenecks with medium priority interventions

BOTTLENECK 26:Limited investment in multiplication, wholesaling and retailing of equipment
including due to lack of access to finance

Priority: High

Description:The irrigation technology supply chain is characterised by the low involvement of the
private sector, that is, there are few domestic private manufacturers, wholesalers and retailers of
irrigation technology. There are two main reasons behind this limited presence: 1) the low national
adoption rate of irrigation technology leading the private sector to believe that there is little room for
profitable investments in multiplication, wholesaling and retailing; 2) the lack of financial resources
necessary to make these investments. Moreover, these few domestic manufacturers are often not able
to produce irrigation technology according to quality and uniform standards. For instance, manual
pump manufacturing is mostly undertaken by domestic workshops with poor quality control.3® This
implies that locally produced irrigation equipment frequently breaks and/or cannot be used as it doesn’t
meet minimum standards. Therefore, such equipment, including spare parts, needs to be mostly
imported, resulting in significantly higher costs for the private sector. In fact, when purchased via
private supply lines, taxes (import tariffs and VAT) on irrigation equipment can reach up to 40% of the
import CIF value. These factors discourage private investments in multiplication, wholesaling and
retailing. As a consequence, the farmers currently adopting irrigation technology have to go to Addis
Ababa or even to bordering countries like Sudan to buy the necessary spare parts. In turn, the low
availability of this services reduce even more the uptake of irrigation technology.

This bottleneck represents a key impediment to scaling the availability of irrigation equipment and
eventually to farmers’ access, uptake and sustainable use of these technologies. Therefore, to solve the
above-mentioned reasons causing such bottleneck, seven high priority interventions have been
identified as follows: four interventions provide the necessary support for raising the private sector’s
interest in irrigation technology and three interventions aim at increasing the needed financial
resources for the development of a successful private sector supply chain.

INTERVENTION M17: Introduce finance and technical support program for well drilling service providers
and irrigation equipment rental service providers

Priority: Medium

Objectives/Description: Promoting finance and technical support for well-drilling and irrigation services
would encourage irrigation technology adoption by farmers. Pilot studies in Ethiopia have demonstrated
that once trained in technical well drilling and in business management skills and, given access to finance
to cover the high initial capital costs, private sector well drilling businesses can operate profitably.3

Concerningirrigation technology, rental service providers represent a valid option for farmers who cannot
afford to pay upfront for highly priced irrigation technology such as engine pumps. The irrigation service
providers (ISPs) rent a pump set at a fixed rate to an individual or to a group of farmers and provide
operational and maintenance services for the pump set for a fixed period of time. Such rental services
allow small-scale entrepreneurs to earn a profit, smallholder farmers with not enough financial resources
to access irrigation technology and associated services and, farmers with enough capital to test such
technology before making large investments.®®

33 Agricultural Transformation Agency (2014).Transforming the supply of irrigation pumps in Ethiopia. Working Draft, page 23.
34Weight, E., Yoder, R., and Keller, A. (2013).Manual Well Drilling Investment Opportunity in Ethiopia (IWMI Working Paper
155).Retrieved from International Water Management Institute website:
http://www.iwmi.cgiar.org/Publications/Working Papers/working/wor155.pdf.
35 Agricultural Transformation Agency (2014).Transforming the supply of irrigation pumps in Ethiopia. Working Draft.
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This intervention would requireidentification of support areas and potential recipients, conduct of
diagnostics of their capacity along support dimensions, validation of the approach with different
stakeholders, mobilization of funding for different activities and launching of the program.

Environment and gender mainstreaming: To be updated

Owners and involved parties: The lead implementer of this intervention will be the Ministry of
Agriculture and Natural Resources and the Regional Bureaus of Agriculture.

Costs: 5-10 MN (major cost item: Diagnostics study of potential recipients and their capacity).

Timeline: 6 months (set-up); ongoing activities.

BOTTLENECK 28:Limited availability of manual and mechanized well drilling services, irrigation
equipment rental services, and skilled maintenance service providers

Priority: Medium

Description:Manual and mechanized well drilling services are not widely available in Ethiopia and they
are mostly provided by public enterprises. There are typically nolocal private service providers that can
be hired to manually drill irrigation wells.*® Similarly, the available number of well drilling machines is
mostly publicly-owned and not sufficient to meet the needs of the irrigation sector.?’ In addition
existing well drilling service providers often lack the necessary technical skills resulting in poor quality of
well construction.? This limited human resource capacity in well drilling is also due to the lack of
adequate education and training in well drilling at different levels.

The availability of maintenance services for irrigation technology hasalso been historically low in
Ethiopia.*®A 2013 survey conducted in 96 AGP woredas revealed that smallholder farmers struggle to
locate maintenance service providers and consequently, this lack of aftersales services is the primary
contributor to pump failure.?® In particular, even though sometimes unions, cooperatives or DAs
undertake maintenance services, they lack the technical skills to effectively maintain large and small
scale equipment. Low availability of well drilling and maintenance services has a significant negative
effect on the access and uptake of irrigation technologies by smallholder farmers.

INTERVENTION M18:Ilmprove content and delivery of well drilling courses in universities and in
technical TVET institutions

Priority: Medium

Objectives/Description:Public universities and TVET institutions can play a pivotal role to meet the
significant capacity requirement of well drilling services of Ethiopia. Improving the current offer of
education and training by such institutions will provide the required expertise needed to develop a
viable private sector technology supply chain and, ultimately, the dissemination of irrigation
technologies across the countries. Enhancing the well drilling course content and delivery at the
university level will not only provide expertise at the senior level but also provide the needed instructors
at TVET institutions for junior well drillers. Hence, the increase in the availability of well driller service
providers will contribute to the increase in the national irrigation adoption rates.

First, the implementation of this intervention will require to design the content and delivery of well
drilling courses appropriate to the needs of the national irrigation sector. Secondly, an assessment of

36Weight, E., Yoder, R., and Keller, A. (2013).Manual Well Drilling Investment Opportunity in Ethiopia (IWMI Working Paper
155).Retrieved from International Water Management Institute website:

http://www.iwmi.cgiar.org/Publications/Working Papers/working/wor155.pdf.

37 Agricultural Transformation Agency (2014).Transforming the supply of irrigation pumps in Ethiopia. Working Draft.
38Idem.

3Idem.

“Oidem.
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the current capacity of universities and TVET institutions to deliver these courses will be conducted.
Thirdly, modalities (e.g. design enhanced curriculum) for filling any eventual gap will be designed and
putin place.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be MOANR — SMIS in
collaboration with Ministry of Education and Ministry of Water, Irrigation and Electricity.

Costs: <1 MN (major cost item: Content redesign, training of teachers/professors).
Timeline: Ongoing activities.

INTERVENTION M19: Improve content and delivery of irrigation technology maintenance courses in
Agricultural TVET institutions

Priority: Medium

Objectives/Description:Education and training in maintenance services for irrigation technology is
fundamental for sustaining its uptake and usage by smallholder farmers. Agricultural TVET institutions
are typical for training skilled technicians such as in the area of drilling and mechanical skills. However,
while ATVET institutions offer courses in maintenance services for irrigation technology, these courses
do not often provide the necessary theoretical and in particular, practical knowledge to form
technicians capable of adequately maintaining such technology. Hence, improving their current offer of
irrigation technology maintenance service course in terms of both content and delivery will highly
contribute to meet the capacity requirement for well-trained maintenance service providers and in this
way, to spur growth in irrigation adoption rates.

As above mentioned for well drilling courses, the implementation of this intervention will require to
design the content and delivery of maintenance courses appropriate to the needs of the national
irrigation sector. Secondly, an assessment of the current capacity of ATVET institutions to deliver these
courses will be conducted. Thirdly, modalities (e.g. design enhanced curriculum) for filling any eventual
gap will be designed and put in place.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be MoA-SSID in
collaboration with Ministry of Education and Ministry of Water, Irrigation and Electricity.

Costs: <1 MN (major cost items:content design, training of professors/teachers).

Timeline: 12-18 months (set-up); ongoing activities.

INTERVENTION M20:Provide trainings and accreditation on installation, operation, maintenance and
repair of irrigation equipment to private garages

Priority: Medium

Objectives/Description:Private garages, widespread across the country, provide a range of mechanical
services, including maintenance and repair of agricultural machinery. Hence, they already have skills on
maintenance that can be leveraged to provide the same services for irrigation technology. Thus, not
only private garages will not require intensive retraining on operation, installation, maintenance and
repair of irrigation equipment but given their widespread presence, local provision of maintenance
services will become timely. Hence, such garages will greatly contribute to overcome a critical barrier in
the uptake and sustainable use of irrigation technology by smallholder farmers.

This intervention will require the following activities: 1) designing training curriculum, related materials
and delivery modalities for training delivery (theoretical and practical sessions); 2) identifying potential
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recipients, conducting diagnostics of their capacity and providing training as relevant; 3) providing
accreditation to qualified recipients to ensure consistent quality.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be the Ministry of
Agriculture and Natural Resources, Regional Bureaus of Agriculture and MoWIE — Irrigation and
Drainage Directorate.

Costs: <1 MN (major cost items:designing training curriculum, related materials and delivery
modalities).

Timeline: 12-18 months (set-up); ongoing activities.

INTERVENTION M21:Increase accessibility of maintenance services across the country by leveraging
the Ethiopia Agricultural Business Corporation (EABC)’s permanent and mobile workshops

Priority: Medium

Objectives/Description:AlSC has about 500 employees with a wide range of expertise including
mechanical and agricultural engineers. In addition, one ofAISC’s core businesses is to provide
maintenance services of agricultural machineries. It conducts a well-equipped central workshop for
maintenance services with appropriate human capacity. AISC has also unique mobile maintenance
workshops that can provide services across the country. Hence, once provided for any eventual gap,
leveraging the maintenance and repair services undertaken by AISC will ensure the provision of needed
assistance to the irrigation sector with wide national coverage.

This intervention should include: 1) discussing and agreeing on collaboration modalities with AISC; 2)
assessing and building the current capacity of AISC to deliver irrigation technology maintenance
services; 3) creating and launching an implementation plan; 4) conducting periodic monitoring and
evaluation of ongoing work.

Environment and gender mainstreaming:To be updated

Owners and involved parties: The lead implementer of this intervention will be the Ministry of
Agriculture and Natural Resources and the Regional Bureaus of Agriculture.

Costs: 10-50 MN (major cost items: training of AISC staff, developing irrigation technology services).

Timeline: 12-18 months (set-up); ongoing activities.
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APPENDICES

Al. Steering Committee, Technical Committee and stakeholder engagement details

The project was overseen by a Steering Committee, chaired by State Minister of Natural Resources,
MoANRD, W/roFreneshMekuria, with members from MoANRD, ATA, MoWIE, MoLF and FCA. The
specific role and responsibility of the steering committee members was to provide overall steering,
direction and decision-making at key points in projectwhen issues were escalated from the Technical
Committee, and to sign-off of the final deliverable (i.e. this document).

In order to ensure development of an effective and technically sound strategy, a Technical Committee
was also formed comprising of key stakeholders within the irrigation sector, including representatives
from MoANRD (SSID, Extension advisory and training Directorate, Smallholder Horticulture
Directorate,SMIS,AGP,FCA), MoWIE, MoLF, EIAR, FAO, IWMI, and ATA (SIWD Team, Extension Team,
Gender Teams). Regional bureaus of agricultural, water resources and irrigation authorities were also
invited to participate in Technical Committee meetings. The Technical Committee was chaired by
MOoANRD SSI Director Ato Elias Awol.

The specific roles and responsibilities of the Technical Committee members were to:

e Validate the approach and methodology followed by the project team in developing the
strategy

e Support identification of relevant stakeholders to be engaged through interviews, workshops
and in other forums

e Support strong attendance of invitees at workshops and key meetings by utilizing their
stakeholder relationships and encouraging attendance

e Provide technical input, relevant documents, and data required, or facilitate technical input and
document and data provision from other staff at their organizations

e Review and validate outputs produced by the project team

e Ensure strong alignment with ongoing and planned programs and initiatives at their
organizations and at other organizations with which they are familiar.

Two workshops were carried out during the development of this strategy. The purpose of the
workshops was to consult a wide range of stakeholders, collect data and validate outputs of the
project.A large number of stakeholders participated in these workshops and provided input to the
strategy. The agendas of the workshops are provided below, followed by a list of invitees and attendees.

Workshop 1: Project Launch National stakeholders Workshop
e Opening remarks
e Workshop objectives, agenda and project overview
e Presentation: Priority bottlenecks and supporting analysis
e Plenary discussion
e Small group discussion: Validating priority bottlenecks and developing initial set of priority
interventions
e Report back and plenary discussion
e Closing remarks

Workshop 2: Project Validation National Stakeholders Workshop
e Opening remarks
e Opening remarks and participant introductions
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Presentation 1

o Overview project background, objectives, scope and approach
o Present structure of the strategy document, vision and strategic objectives
o Presentirrigation potential and impact analysis

o Review prioritized bottlenecks
Plenary discussion
Presentation 2

o Present program components, roadmaps and intervention details (supporting analysis,
activities, owners / involved, costs, timelines)
Small group discussion by program component

Validate roadmaps and intervention details
Small group report back

Plenary discussion

Closing remarks

Workshop 1 and 2 Invitees and Attendees

Institution

Launch

Workshop

1 | MoANR SSI Directorate v
2 MoARNR Extension Directorate v
3 MoANR Extension advisory and training v
4 | MoANR SSI Directorate v
5 | MoANR NRM v
6 MoANR Horticulture Directorate v
7 MoANR Mechanization Directorate v
8 MoANR Women Affairs Directorate v
9 | MoANR AGP v
10 | MoANR PASIDP v
11 | MoWIE Ground Water Directorate

12 | MoWIE Irrigation and drainage Directorate v
13 | MoWIE Irrigation and drainage Directorate

14 | MoWIE Geo- Information Directorate v
15 | MoWIE Hydrology and Water Quality Directorate

16 | MoWIE Basin Development Studies Directorate

17 | Ministry of Livestock & Fisheries

18 | Ministry of Livestock & Fisheries v
19 | Federal Cooperative Agency v
20 | Ministry of Trade

21 | Ministry of science and Technology

22 | Minstry of Education

23 | Ethiopian Standards Agency

24 | Ethiopian Conformity Assessments Enterprise v
25 | Oromia Irrigation Development Authoritty

26 | Ethiopian Institute of Agricultural Research

27 | Melkasa Agricultural Research Center (EIAR)
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Institution Launch Validation
Workshop | Workshop

28 | Holeta Agricultural Research Center
29 | Oromia Agricultural Research Institute
30 | Tigray Agricultural Research Institute v
31 | Amhara Agricultural Research Institiute v
32 | SNNPRs Agricultural Research Institiute 4
33 | Asosa Agricultural Research Center v
34 | Afar Pastoral and Agro-pastoral Research Institiute v
35 | Somali Pastoral and Agro-pastoral Research Institute
36 | Gambela Agricultural Research Institute v
37 | Oromia Bureau of Agriculture
38 | Amhara Bureau of Agriculture and Rural Development
39 | Tigray Bureau of Agriculture and Rural Development v
40 | Tigray Bureau of Agriculture and Rural Development
41 | SNNPRs Bureau of Agricultue and Rural Development 4
42 | BenishangulGumuz Bureau of Agriculture and Rural Development
43 | Afar Pastoral Agricultural and Rural Development Bureau
44 | Somali Bureau of Agriculture and Rural Development
45 | Diredawa Bureau of Agriculture and Rural Development v
46 | Gambela Bureau of Agriculture and Rural Development 4
47 | Harari Regional Agricultural and Rural Development Bureau
48 | Tigray Bureau of Water Resources v
49 | Amhara Water Resources Development Bureau
50 | Oromia Bureau of Water Resources
51 | SNNPRs Water Resources Development Bureau v
52 | BenishangulGumuz Water Resources Development Bureau
53 | Afar Bureau of Water Resources
54 | Somali Bureau of Water Resources
55 | Gambela Water, Mines and Energy Resources Development Bureau
56 | Diredawa Bureau of Water Resources v
57 | Addis Ababa Water and Sewarage Authority v
58 | Baherdar Agricultural Mechanization Center
59 | MekeleAgricultiral Research Center
60 | Sodo Agricultural Research Center
61 | Weliso Agricultural Research Center
62 | Bako Agricultural Research Center v
63 | Arbaminch University
64 | Bahirdar University
65 | Mekelle University v
66 | Hawasa University
67 | Haramaya University 4
68 | Jijiga University
69 | ATA Tigray ACC
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Institution Launch Validation
Workshop | Workshop

70 | ATA Oromia ACC
71 | ATASNNP ACC
72 | ATA Amhara ACC
73 | OMNI
74 | Netafim v
75 | Davis &Shirtliff Trading P.L.C v
76 | HAGBES PLC
77 | Ambassel Trading House
78 | ESFRE Trading v
79 | Wondo
80 | Biselex Ethiopia PLC v
81 | F.D.R.E Metals and Engineering Corporation (METEC)
82 | AMIO Engineering PLC v
83 | Biruh Tesfa Irrigation and Water Technology PLC
84 | Adama Agricultural Machinery Industry v
85 | SelamChilderen's Village (TRIAE) v
86 | Cooperative Bank of Oromiya
87 | OMO Microfinance Institution S.Co
88 | Ambhara Credit and Sacing Institution (ACSI)
89 | Oromia Credit and Saving Share Company (OCSSCO)
90 | Dedebit Credit and Saving Institution SC (DECSI)
91 | Asegid Ephrem
92 | Shiferaw Bekele v
93 | Demisew Abate
94 | Metaferia Consulting Eng. v
95 | DestaHorecha v
96 | AsfawAfera
97 | Sorsa Consult v
98 | Water Works Design and Supervision Enterprise v
99 | Ethiopian Water Works Construction Enterprise
100 | Oromia Water Works Design and Supervision Enterprise v
101 | Oromia Water Works Construction Enterprise v
102 | Amhara Water work Construction Enterprise
103 | Amhara Design and Supervision Enterprise
104 | South Water Works Construction Enterprise v
105 | SNNPR's Water Works Design and Supervision Enterprise v
106 | Tigray Water Works Study Design and Supervision Enterprise
107 | Tigray Water Works Construction Enterprise v
108 | Benishangul Water Works Construction Enterprise v
109 | Afar Water Works Construction Enterprise
110 | Afar Water Works Design and Supervision Enterprise
111 | Somali Water Works Construction Enterprise
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Institution

Somali Design and Supervision Enterprise

Launch
Workshop

Validation
Workshop
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Somali Irrigation and Basin Development Bureau

v
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Water Works Design and Supervision
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IWMI
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FAO
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IWMI
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IFAD/PASDIP
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SMIS Project
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SMIS Project
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IDE
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JICA
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World Bank
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GIZ
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USAID
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DANIDA
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USAID

128

Dutch Development Corporation

129

CIDA

130

PCDP

131

ORDA

REST
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A2. Irrigation potential and impact analysis modelling details

Detailed methodology

This section describes the detailed approach of the irrigation potential assessment analysis and the
steps followed to determine the impact of realizing that irrigation potential. The complete irrigation
potential estimation and corresponding impacts are computed through the use of an excel model, in the
steps outlined below:
1. Collection, validation and processing of primary data
2. ldentification of irrigation technologies, grouping into irrigation technology packages and
costing accordingly

w

Identification of list of crops to consider throughout the analysis

4. Identification of possible irrigation technology packages for shortlisted crops through technical
compatibility and economic analyses

5. Estimation of Absolute Potential for irrigation in each woreda based on technically feasible
water source — crop — irrigation technologycombinations and woreda land data

6. Determination of irrigation potential at each woreda level through identification of best water
source — crop — irrigation technology combinations to scale up based on technical compatibility
and economic analyses

7. Estimation of increase in production and revenue if economic potential irrigation is realized

8. Estimation of economic feasibility of using supplementary irrigation for shortlisted crops based
on consideration of availability of water during critical growing period of crops

1. Collection, validation and processing of primary data

Woreda level detailed data was sourced and/or analysed from different sources for use in the impact
assessment model. The table below depicts in detail the data sets, their sources and corresponding
analyses that have been computed to attain woreda level details.

Section Data Data Source | Data Sourced
Primary soil type in woreda MoANR National soil map shape file
i W level |
Geograph.uf Average slope in woreda CSA oreda level average land
area specific slope
data
. Woreda level farmed land
Average farm size In woreda CSA
(permanent + temporary crops)
PH GSE
SAR GSE
Ground TDS GSE 1:250,000 scale hydrogeological
Water -
Water map of Ethiopia
source EC GSE
specific data A Disch
per woreda verag.e ischarge GSE
Potential
Surface PH MOWIE Basin Station data with water
Water SAR MOWIE quality readings

117




TDS MOWIE
EC MOWIE
Basin Station data (179
Average Discharge stations) with Min, Max and
g‘ & MOWIE Average discharge readings for
Potential - )
~10 years (the duration varies
across stations)
Rain Average depth Woreda level annual rainfall
. CSA
Water available data for 15 years
Crop Yield ATA ACC Zonal average and model

planning, CSA

farmer yields per crop for 2015

Labor and mechanization cost

Regional ATA
or BoA Office

. Regional ATA | Regional average prices per
Price of seed Office crop for 2015
Number of harvests Reglonal ATA | Regional average number of
Office harvests per crop
CSA 2 year
Crop Specific Farm-gate prices average Regional average farm-gate /
values (2013— | producer prices per crop
data at
Regional 2015)
Level

Regional average daily labor
cost for 2015

Price of Fertilizers (ETB/Kg)
Price of agro-chemicals
(ETB/Kg)

Regional ATA
or BoA Office

Regional ATA
or BoA Office

Regional fertilizer price per
crop for 2015

Regional average price per crop
for 2015

Land rental/property tax
(ETB/ha)

Regional ATA
or BoA Office

Regional land tax rates

Figure71: Data, data source and type used in impact assessment

Four of the raw data sets required extensive processing before inputting to the main model:
e Surface water potential estimation at a woreda level

¢ Ground water potential and quality estimation at a woreda level

¢ Dominant soil type at a woreda level
e Crop yield estimation at a woreda level

1. Surface water potential estimates at a woreda level

The Basin station data gathered from MOWIE have been analysed as follows:

e Raw basin data contains a Min, Max and Average discharge readings for multiple years

* The average of the monthly Min values is first taken and then the average of the annual value is
then computed for use in the model; the Min reading is used as a conservative approach, given
there is a large amount of variability in the readings from each station and the Min reading
given the most accurate picture of water available on a consistent basis
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Station readings mapped on GIS and overlaid with administrative boundaries of Woreda
Varying buffer zones per station modeled to allocate discharge at woreda level — 50KM buffer
used for analysis

In cases of multiple discharge rates per woreda (i.e. woreda falls in buffer zone of multiple
stations), maximum flow considered rather than summation
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Figure72: Basin Stations and corresponding boundaries (Source: ATA SIWD team)

2. Ground water potential and quality estimation at a woreda level

The Hydro geological map collected from GSE is analyzed as follows:

Raw data is a GIS map that shows ground water discharge potential and water quality on an
aerial spread

GIS mapping used to overlay hydrogeological map with woreda administrative boundaries
Woreda discharge potential mapped based on the discharge potential areal spread that it falls
under

In cases of multiple discharge rates per woreda (i.e. woreda falls in areal coverage of multiple
discharge potentials), weighted average of discharge potential and area coverage considered

3. Dominant soil type at a woreda level

The national soil type shape file received from MOA is analysed as follows.

Raw data is a shape file that shows the areal coverage of the soil types nationally

The soil map is overlaid with woreda level administrative boundaries

The map is clipped out into one clipping per woreda along the woreda administrative
boundaries

The dominant soil type within each clipping selected to be the dominant soil type for the
respective woreda

4. Crop yield estimation at a woreda level

Crop yield data collected from CSA and the GTP Il productivity targets have been analysed as follows:

119



* CSA data collected shows zonal level current farmer yields

e GTP Il current and five year target yields used to determine the percentage increase in
productivity that is expected per crop

* The crop level average productivity increment used to model five year target yields for all zones
based on the reported current yield from CSA

* A 20% increase in average farmer yield modelled to account for the advantage of advanced
water management possible with irrigation

e Average research yields from regional research centres used as caps to define the maximum
limit for increased productivity per crop

* Projected zonal yields considered for use in determination of irrigation potential estimation as
well as the corresponding impact assessment

Lastly, after processing all the data, where a specific data element was missing for any particular
woreda, default values were used as shown in the following table based on the average or median value
observed for other woredas.

Section Data Default Values Rationale
Primarv soil tvbe in woreda Lithosol Highest share of land
Geographic Y P (Leptosols) coverage nationally (14.7%)
ifi
:::: specific Average slope in woreda 14% Average of woreda level slope
Average farm size in woreda 1.22 ha National Average
PH 7.3 Median of observations
SAR 0.5 (Meq./1) Median of observations
Ground TDS 402 (Mg/l) Median of observations
Water
EC 475 (us/cm) Median of observations
Average Discharge !
Potential 4.3 (l/s) Average of observations
Water
source PH 7.48 Average of observations
specific data
SAR - -
per woreda
Surface TDS 178 (mg/l) Average of observations
Water R
EC 349 (us/s) Average of observations
Average Discharge | 17.5(Cu. .
Potential Meter/sec) Average of observations
Rain Average depth !
Water available 1,131 mm/ year Average of observations
Crop. " X Crop specific; 25% percentile of zonal yield
Specific Crop Yield based on average
data per crop
data at zonal values
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Regional Crop specific;
Level Price of seed based on average National Average
regional values

Crop specific;
Number of harvests based on average National Average
regional values

Crop specific;
Farm-gate prices based on average National Average
regional values

Crop specific;
Labor and mechanization cost based on average National Average
regional values

Price of DAP 15(ETB/Kg) National Average
Price of Urea 12(ETB/Kg) National Average
Price of KNO3 31(ETB/Kg) National Average
Price of NPS 14(ETB/Kg) National Average
Price of agro-chemicals 17(ETB/Kg) National Average
Land rental/property tax 107.5(ETB/ha) National Average

Figure73: Default values used for woredas with missing information

2. Identification of irrigation technologies, grouping into irrigation technology packages and costing
accordingly

* Six water delivery stages defined across the irrigation process
o Headworks — Structures used to collect/divert water from its source
o Storage — Storage units that serve to store water for long and/or short intervals
o Seepage Protection —technologies that are used to line the different structures and
prevent/reduce seepage
o Water distribution — Structure used to distribute water collected and/or stored to the
different farm plots
o Water application — systems used to apply the water on to the plot. These are the main
irrigation systems
o Drainage systems — different methods used to drain the excess water from the farm
plots post irrigation
e List of technologies identified for each water delivery stage through desk research and refined
through expert input

Water Delivery Stage Sub-Category Irrigation Technology

Dam (Small Earth Dams)

Surface Water Diversion / Collection Diversion Weir
Collection / Diversion / Spring Cupping
Headworks Roof water harvesting

Rainwater Harvesting Runoff Harvesting

Groundwater Headworks Wells
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Cistern

Elevated Tank

Storage Technologies Pond

Reservoir

Tank

Lining with cement

Lining with clay

Seepage Protection Technologies Lining with conventional plastic

Lining with Geomembranes

Stone Pitching (Wet Joint)

Canal

Pipes

Diesel Pump

Distribution [+] [Lifting Electric Pump

Technologies] . . Hydraulic-ram Pump
Lifting Technologies (Pumps) Manual Pump

Petrol Pump

Solar Pump

Basin

Surface Border

Furrow

Drip

Sprinkler

Cross slope

Surface drainage systems Parallel

Random

Sub-surface drainage systems Deep open drains

Distribution

Water Application
Technologies

Pressure Irrigation

Drainage Technologies

Figure 74: Irrigation Technologies considered by water delivery stage

¢ Technically compatible technologies across the different water delivery stages are grouped
together into 4,166 Irrigation Technology Packages. An irrigation technology package is hence a
self-sustaining irrigation system that includes all the necessary equipment from sourcing the
water to disposing of excess water after irrigation.
e Irrigation Technology Packages costed as a group based on
o Individual technology costs — Package cost taken to be the sum of the cost of the
individual components
o Individual technology service life — Package service life taken to be the largest service
life among the constituent technologies
o Technologies with shorter service lives within a package considered to be replaced at
completion of service life
= Headwork structures to have extensive renovation at completion of service life
= Other technologies to be replaced with due consideration of salvage values

The table below summarizes the average initial investment cost per hectare and the average service life
for the aforementioned irrigation technologies. The analysis done in this strategy does take into account
the benefits of scale towards the cost of irrigation technologies. Annual Operation and Maintenance
costs are taken to be 10% of the initial investment costs where they apply.

ice Li
Irrigation Technology Average Initial Investment Cost (ETB/ha)* Averag&:::;l)lce ife

Dam (Small Earth Dams) 386,000 30
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Diversion Weir 60,600 20
Spring Cupping 15,000 20
Roof water harvesting 2,540

Runoff Harvesting 3,400

Wells 24,320 20
Cistern 6,660 5
Elevated Tank 16,650 15
Pond 614 5
Reservoir Cost included in design and construction of dam 30
Tank 16,650 10
Lining with cement 4,035

Lining with clay 2,466 3
Lining with conventional 5
plastic 729

Lining with Geomembranes 20,863

Stone Pitching (Wet Joint) 2,466 7
Canal 14,000 13
Pipes 25,000 10
Diesel Pump 23,170 7
Electric Pump 762 10
Hydraulic-ram Pump 22,440

Manual Pump 9,600

Petrol Pump 23,170 7
Solar Pump 6,600 10
Basin 3,600 1
Border 9,600 1
Furrow 8,000 1
Drip 180,000 5
Sprinkler 80,000 7
Cross slope 320 5
Parallel 800 5
Random 480 5
Deep open drains 8,789 5

3. Identification of list of crops to consider throughout the analysis

For simplicity of the impact assessment, a list of crops are selected based on two criteria:

¢ Annual Revenue per hectare possible with GTP Il Year 5 Target Yields and maximum number of
harvests per crop> 120,000 ETB/ha. The table below summarizes the top 8 crops selected based

on this criteria, termed High Value Crops (HVCs) here.

Revenue per hectare (1

Maximum number of

Annual Revenue per

# ‘ Crops

1 | Green Pepper

harvest) (ETB/ha)
246,357

harvests per year

hectare (ETB/ha)
739,072
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2 | Garlic 201,529 2 403,058
3 | Onion 111,103 3 333,308
4 | Potato 79,585 3 238,755
5 | Tomato 76,836 3 230,507
6 | Carrot 56,332 3 168,995
7 | Sweet potato 70,063 2 140,126
8 | Lentil 41,540 3 124,620

Figure 75: Selected High Value Crops and annual revenue per hectare

Number of farmers growing the crops > 3mn, based on CSA 2013/14 Agricultural Survey. The
table below shows the list of 8 crops selected based on this criteria, termed High Production
Crops (HPCs) here.Tef can be categorized as both a high value crop and a high production crop
based on these criteria. However as seen in the later results, the model yield for Tef is a smaller
increment above current average yield as compared to other high value crops listed and
therefore the cost-benefit of irrigation is much closer to HPCs rather than HVCs. Sesame has a
significantly lower number of farmers, but is considered in the analysis due to its strategic
importance.

ﬂ Crops Number of Farmers

1 | Maize 8,809,221
2 | Tef 6,613,090
3 | Sorghum 4,788,499
4 | Bread Wheat 4,746,231
5 | Coffee 4,546,785
6 | Barley 4,461,616
7 | Haricot bean 3,342,891
8 | Sesame 689,977

Figure 76: Selected High Production Crops

4. Identification of possible irrigation technology combinations for shortlisted crops through
technical compatibility and economic analyses

For the selected list of 16 crops and 4,166 irrigation technology packages, all possible crop —irrigation
technology combinations are formed and assessed technically and economically to determine the top
list of Irrigation technology packages to work with

Technical compatibility analysis is based on water application efficiency of irrigation technology
packages — this is basically determined by the water application technology in a package and the
water application system optimal to a crop. A hypothetical example is the possibility of irrigating
rice through basin irrigation but not with sprinkler irrigation
Economic analysis is undertaken through calculation of discounted ROI that takes into
consideration:

o Annual crop revenue driven by farm gate prices

o Annual crop input costs — seeds, fertilizers, agro-chemicals,

o Irrigation package cost — considering initial investment, annual O&M cost and salvage

value

At the end of this analysis, the list of irrigation technology packages is reduced from 4166 to 45|
order to reduce computation complexity in the model.
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5. Estimation of Absolute Potential for irrigation in each woreda based on technically feasible water
source — crop — irrigation technology combinations and woreda land data

The analysis in step #4 above is further refined to determine the crop —irrigation technology package
combinations to consider for each of the 3 water sources per woreda that give the largest area coverage
possible. In other words, this step selects the combination with the lowest crop water requirement crop
and the highest water application efficiency irrigation technology package for each of the three water
sources to determine the maximum irrigation potential of each. This is done through use of various data
mapped at woreda level:
a. Geography specific data
o Slope —in technical analysis of using an irrigation technology package in certain terrains.
Due to engineering characteristic of technologies, there are slope limitations for use of
irrigation equipment on difficult slopes. For example: as slope increases, basin systems
become obsolete while sprinkler systems still stay functional
o Soil type — depending on the porosity of soil —and hence the percolation rate of water —
higher efficiency irrigation technologies are recommended from in the interest of water
conservation and management
o Total land —This is used to help determine the maximum irrigation potential of each
water source per woreda considering all the land can potentially be cultivated in the
future. This helps define the Absolute Irrigation Potential (Total Land) scenario.
o Projected cultivated land (20% of total land) — This is a more realistic target of where
the cultivated land coverage can reach in the next five years and is used to define the
Absolute Irrigation Potential (Farmed Land) scenario.
b. Water specific data
o Water quality — to determine if the water is good enough to be used for irrigation
o Water quantity — core determinant for irrigation potential
c. Crop specific data
o Crop Water Requirement - To calculate area of land that can be irrigated with the crop
given the water available per woreda

The analyses produces a list of three ‘water source — irrigation technology — crop’ combinations for each
woreda (i.e., one combination each for surface water, ground water and rainwater) based on the lowest
water requirement, and therefore the highest amount of land that can be irrigation with each water
source. National Absolute Potential for irrigation is then calculated as the sum of the total land that can
be irrigated in each woreda and capped by total land in the woreda to produce the ‘Absolute Potential
(Total Land)’ results, or by the projected cultivated land in the woreda in five years’ time to produce the
‘Absolute Potential (Farmed Land)’ results. The projected cultivated land is taken as 20% of the total
land in the woreda.

6. Determination of irrigation potential at each woreda level through identification of best water
source — crop — irrigation technology combinations to scale up based on technical compatibility
and economic analyses

The analysis in step #5 above is further refined to determine the best crop —irrigation technology
combination to consider for each of the 3 water sources per woreda from an economic perspective. This
step takes into consideration additional crop-specific data such as input cost, farm gate price and yield
to determine cost and revenue streams of crops as well as the additional production and revenue that
arise from realization of irrigation potential.
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Similar to step #5, the analysis produces a list of three ‘water source —crop —irrigation technology’
combinations for each woreda (i.e., one combination each for surface water, ground water and
rainwater). However rather than based on the lowest water requirement (and therefore maximizing the
potential irrigation land), the model selects the package with the highest discounted ROI per hectare for
each water sources. The discounted ROI for each combination is driven by the revenues from the crop
being produced and the costs of the irrigation as well as the costs of inputs for crop production.

Economic Potential for irrigation is then calculated based on an allocation methodology as follows:

The combination with the highest ROl is scaled up to cover as much land as possible until either
the available water corresponding to the water source for the combination is depleted or the
projected cultivable land in the woreda is fully irrigated.

If the available water of the first combination is fully utilized before the projected cultivated
land of the woreda is fully irrigated, then the combination with the second highest ROI will be
scaled up with similar approach as above until projected cultivable land is fully irrigated or until
all the available water runs out.

If the available water of the second combination is fully utilized before the projected cultivated
land is fully irrigated, then the third (and last) combination is scaled up with the same logic until
either woreda is fully irrigated or until all the available water runs out.

Economic Potential Irrigation is the sum of the irrigation land resulting from the three allocation steps

above.

7. Estimation of increase in production and revenue if economic potential irrigation is realized

Additional yield and production is driven by the additional number of harvests possible with
irrigation
Multiplication of the additional production with the price of each crop will give the additional
revenue stream possible
To determine the revenue per farmer from the national total revenue and the economic
potential irrigation
o Number of farmers calculated based on national average farm size per farmer
o Revenue per farmer calculate through consideration of the number of farmers and the
national revenue
o The number of farmers used in all three HVC/HPC scenarios is based on the 50%/50%
scenario since that has the largest Economic Potential for national irrigation, i.e. for
scenarios with lower Economic Potential a smaller number of farmers would take up
irrigation given the same average farm size while the remaining farmer will not take up
irrigation

8. Estimation of economic feasibility of using supplementary irrigation for shortlisted crops based on
consideration of availability of water during critical growing period of crops

Supplementary irrigation feasibility is estimated for the identified list of crops based on consideration of

a.
b.

The available amount of water (essentially rainfall) at the critical growing period of the crops
Varying percentage of rainfall availability is considered assuming linear relation of crop yield to
the amount of rainfall during critical growing period (0% rainfall — 0 yield and 100% rainfall —
100% yield)

For the cases where rainfall is insufficient, supplementary irrigation addresses the deficit in
yield and, hence, produces a revenue stream aligned to that share of yield
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d. The final results show the economic feasibility of supplementary irrigation for the various crops
at different levels of rain water availability

Additional results not presented in main section of the report

Surface Water Potential Ground Water Potential Rain Water Potential Total Irrigation Potential
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Figure77: Regional Irrigation Pe ial for all water sources under5% HVC /95% HPC scenario
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Figure78: Regional Irrigation Potential for all water sources under 25% HVC / 75% HPC scenario
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Figure79: Regional Irrigation Pe ial for all water sources under50% HVC /50% HPC scenario
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Figure 80: Regional HVC production for different percentage of land coverage
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Figure 81: Regional HPC production for different percentage of land coverage
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Figure 84: Regional HPC share of Annual Net revenue considering cultivation of Economic Irrigation Potential
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A3. Bottlenecks with specific relevance or focus on environmental and gender issues

ENVIRONMENTAL

Policy & Institutions

1. Insufficient adherence to the National WRM and Irrigation Policies and Strategies, Master
Plans, basin and watershed based management approaches
e Insufficient adherence leads to unsustainable exploitation of water resources and
damage on the nearby ecosystem. In addition if scheme development is not correlated
with watershed management it negatively affects the mitigation capacity of the users
and also has negative impact associated with ineffective scheme such as siltation and
loss of water.
2. Limited implementation of policy and regulatory framework on water user associations
(WUA), water rights and fees, land related issues and cost recovery
e Limited implementation of policies at grass root level has direct impact on sustainable
use of water resources especially by reducing water efficiency. Limited implementation
of the policies will also create issues related to water rights and land use issues.
3. Limited equipment quality standards or enforcement, and disincentives for high quality local
manufacturing
e Leads to import of below par irrigation equipment which are usually less water and
energy efficient. In addition standard for other equipment can increase the demand for
more energy and water efficient equipment such as drip and sprinkler.
4. Insufficient skilled human resources and high turnover in public institutions
e Lack of technical expertise on environmental issues leads to limited or ineffective
mainstreaming of environment in the process of irrigation development.
5. Lack of policy and regulatory framework for groundwater usage and drilling
e lLack of groundwater policy framework will lead to unsustainable exploitation and
pollution of groundwater resource.
6. Weak federal and regional institutional arrangement for coordination, planning,
implementation and management of irrigation and drainage related initiatives
e Strong institutional arrangement is the basis for effective mainstreaming of
environmental issues during irrigation and drainage scheme development. However,
weak institutional arrangement and ineffective coordination between different public
institutions will hamper implementation of climate friendly initiatives.
7. Insufficient budget allocated to sector and cost-sharing with other sectors
e Environmental issues are usually overlooked in scheme planning when the financial
resource allocated is not sufficient. One example for this can is most of the existing
irrigation schemes have no or ineffective drainage mechanism.
8. Limited legislative and enforcement mechanisms to prevent discharge of toxic substances
and effluences in water resources
e Unregulated discharge of water effluents will have a huge impact on water quality. If
the discharge is especially happening by upstream farmers it will affect the production
of downstream farmers.
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Research & Extension

9. Insufficient focus, budget and staff allocation to applied research on irrigation, irrigated
agriculture, gender and irrigation, and on farm water management, in the research system
e Limited focus on irrigation research decreases the adoption of irrigation by smallholder
farmers. This especially hampers the adoption of irrigation technologies and agronomic
practises which are environmentally sound. In other words, limited research topics like
water efficient technologies and effective water management will reduce their adoption
by farmers. This will have direct impact on environmental sustainability of irrigation
development.
10. Limited development and promotion of dedicated extension packages on irrigation and
drainage, water use and management, and integration of content in crop extension packages,
including due to insufficient qualified experts and irrigation-focused DAs at local levels
e Limited development of extension packages and especially inadequate integration of
environmental issues will make delivery of extension services difficult if not impossible
hence leading to limited adoption by farmers.
11. Limited use of additional awareness creation and extension service delivery channels, and
low availability of site-specific advisory services for smallholders
e Weak extension provision in irrigation has led to limited adoption of irrigation
equipment’s including climate friendly equipment’s and modern agronomic practises.
The environmental impact from the weak extension provision includes inefficient water
utilization, soil salinity, water logging and pollution of water resources.
12. Limited accurate information on the water resources available for irrigation, geological and
other relevant data, current schemes and usage patterns
e Irrigation scheme development has significant impact on existing natural resources and
the ecosystem. If there is no accurate information the decision on scheme development
will be misguided leading to a significant damage on the environment.
13. Limited linkages between research and extension for priority setting and use of research
outputs in extension services
e Limited linkage between research and extension will lead limited adoption of research
outputs which have positive impact on the environment by the extension. On the other
hand it might also lead to less priority given to environmental issues by research if
extension and research are not aligned.
15. Lack of technology transfer mechanisms to improve capacity of research institutes,
manufacturers and importers to support improved technology development
e Existing local manufacturers and research institutes lack the technical capacity to
produce eco-friendly equipment’s which requires significantly advanced technological
capacity. One option to mitigate it is to create technology transfer programs. But if such
links are not created those firms will not be incentivized to produce eco-friendly
products.

Scheme Planning, Design, Construction & Management
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16. Lack of standardized approach and contract, technical and project mgmt. capacity across
public institutions for prioritizing, planning, budgeting, design, construction, contract mgmt.
handover, supervision and monitoring of schemes
e In most of the scheme development in the country environmental factor is not given
due attention including during planning of scheme and prioritization. In addition due
limited technical capacity in design and construction some of the existing schemes have
negative environmental impact. Some of the negative environmental impact arising
from this includes siltation, soil salinity and high water loss.
17. Limited use and benefits of irrigation due to crop value chain bottlenecks related to
improved inputs, extension, production, aggregation, storage and market linkages
e Limited investment in irrigation and hence limited adoption of it will increase
vulnerability of farmers to climate shocks such as erratic rainfall. Crop value chain
related bottlenecks have a significant impact on decision of farmers to adopt irrigation
technology.
18. Low scheme performance and deferred maintenance
e Low performing schemes and schemes with deferred maintenance are more likely to be
cause negative environmental impact such as soil salinity and water loss. They are most
likely to be vulnerable to siltation.
19. Ineffective licensing and tendering process for private consultants and contractors to
undertake scheme design and construction, and poor designs and delayed scheme delivery due
to low capacity of consultants and contractors
e The environmental impact of this bottleneck is closely associated with the first
bottleneck of this program area. Ineffective licencing and tendering capacity will more
likely benefit weaker water works enterprises. This leads to poor design and
construction which has negative environmental impact mentioned earlier.
20. Low capacity of Water User Associations/ Irrigation Cooperatives
e If WUAs don’t have sufficient capacity they are less likely to implement their major
activities including irrigation water management and maintenance. This will have
negative impact on environment associated with low performing schemes such as
inefficient utilization of water, soil salinity and siltation.
21. Insufficient community consultation and participation in scheme planning, design,
construction and handover
e Insufficient involvement of community in scheme development has significant impact
on environmental sustainability of schemes. The first factor is related to weakened
sense of ownership associated with limited involvement of the community. This in turn
leads to unsustainable management of schemes by the community/WUA (e.g.
inefficient water management). The other factor is associated with soil and
conservation activity managed by the community. If scheme development and
soil/water conservation activities are not linked it will have significant impact on the
sustainability of a scheme.
23. Limited availability of electricity, high cost of fuel, to power schemes in rural areas in
particular for groundwater pumping
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e Most of the irrigation and drainage schemes require electricity to power pumps and
associated irrigation equipment. In addition groundwater drilling also requires
electricity power. Limited availability of electricity will lead to less irrigation
development or use of substitute power options which have negative environmental
footprint.

Technology Supply Chains
25. High tariffs and lack of availability of FOREX for importing pumps, parts, other equipment,
and raw materials
e High tariff on irrigation equipment will lead to less use of modern irrigation
technologies by farmers. This will lead to lesser water efficiency overall. Lack of FOREX
will also result in weaker supply chain of these modern irrigation equipment’s.
26. Limited investment in multiplication, wholesaling and retailing of equipment including due
to lack of access to finance
e Limited investment in the technology supply chain can affect environment in two ways.
The first is weak technology supply chain will lead to limited adoption of irrigation by
farmers hence reducing resilience of farmers to climatic shocks. On the other hand,
weak supply chain will have greater impact on the production and distribution of
climate friendly irrigation equipment.
27. High cost of equipment and limited access to finance for smallholders
e On the other side high cost of equipment also leads to limited adoption of irrigation.
This has similar effect to the first bottleneck on this program area by making farmers
more vulnerable to climate shocks.
28. Limited availability of manual and mechanized well drilling services, irrigation equipment
rental services, and skilled maintenance service providers
e Limited availability of well drilling service providers will hamper the effort of utilizing
groundwater resources. This will especially affect farmers/areas with no other sources
of water reducing resilience to climate shocks especially erratic rainfall.
31. Limited availability / reliability of electricity, and high cost of fuel, to power individual
pumps and other equipment
e The limited availability and reliability of electricity in rural areas has made engine pumps
the most preferred equipment by farmers and equipment’s which use electricity such as
sprinkler and electric pump less preferable. Though it may be less significant at current
state the use of engine pump has a negative impact on the environment.

GENDER

Policy & Institutions
2. Limited implementation of policy and regulatory framework on water user associations
(WUA), water rights and fees, land related issues and cost recovery
e Gender related issues need to be given sufficient focus in water use related policies.
This is especially necessary in the areas of increasing participation of women
participation in WUAs and ensuring equal access to water and land. Limited
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implementation of these policy frameworks will lower the benefit women get from
irrigation an drainage development

Research & Extension

9. Insufficient focus, budget and staff allocation to applied research on irrigation, irrigated
agriculture, gender and irrigation, and on farm water management, in the research system
e Existing research in irrigation has gap in addressing gender specific issues which in turn
lower adoption of irrigation by women farmers. The factors that affect limited research
in gender specific irrigation research are inadequate focus given to irrigation research
especially to gender specific research.
10. Limited development and promotion of dedicated extension packages on irrigation and
drainage, water use and management, and integration of content in crop extension packages,
including due to insufficient qualified experts and irrigation-focused DAs at local levels
e Limited development of extension packages and especially inadequate integration of
gender issues will make delivery of extension services difficult if not impossible. This
leads to limited adoption of irrigation by women farmers.
11. Limited use of additional awareness creation and extension service delivery channels, and
low availability of site-specific advisory services for smallholders
e Weak extension provision has huge negative impact on adoption of modern irrigation
by farmers. If women farmers are not introduced to modern and appropriate irrigation
practise and technologies by the extension system they are likely use irrigation.
13. Limited linkages between research and extension for priority setting and use of research
outputs in extension services
e Limited linkage between research and extension will lead limited adoption of research
outputs which benefit women farmers. On the other hand it might also lead to less
priority given to gender issues by research if extension and research are not aligned.

Scheme Planning, Design, Construction & Management

16. Lack of standardized approach and contract, technical and project mgmt. capacity across
public institutions for prioritizing, planning, budgeting, design, construction, contract mgmt.
handover, supervision and monitoring of schemes
e Insufficient integration of gender specific issues in every stage of scheme development
will make it harder for women farmers to fully reap benefit of irrigation. Insufficient
integration usually happens due to lack of technical capacity and limited focus.
17. Limited use and benefits of irrigation due to crop value chain bottlenecks related to
improved inputs, extension, production, aggregation, storage and market linkages
e Crop value chain related bottlenecks have more negative effect on women farmers than
their male counter parts. This is manifested in limited access to input hence less
productivity and limited access to market. Subsequently, those crop value chain
bottlenecks have an even greater negative impact on women farmers’ decision to invest
in irrigation.
20. Low capacity of Water User Associations/ Irrigation Cooperatives
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e Low capacity of WUAs reduces effective irrigation application by farmers because they
are net getting the usual service from WUAs including water provision to their
farmlands. In addition limited involvement of women farmers in the administration of
WUASs will make it difficult to address women specific issues within the governance of
WUAs.

21. Insufficient community consultation and participation in scheme planning, design,
construction and handover

e One of the approaches to integrate gender issues into scheme development is by
enhancing participation of women in community consultation platforms. Through these
platforms necessary information can be gathered about the needs and current
capabilities of women which in turn inform the integration modality of gender related
issue. However, insufficient participation by women farmers will make the process of
integration ineffective.

Technology Supply Chains

25. High tariffs and lack of availability of FOREX for importing pumps, parts, other equipment,
and raw materials
e High import tariffs increase the retail price making irrigation equipment expensive for
many Smallholder farmers especially poorer farmers. Women farmers are going to be
highly affected because they constitute a significant share of poor families relative to
their size.
27. High cost of equipment and limited access to finance for smallholders
e Similar to the above bottleneck high cost of equipment will make investment in
irrigation less attractive for women farmers. The situation regarding access to finance is
even worse for female farmers making equipment purchase by women farmers difficult.
28. Limited availability of manual and mechanized well drilling services, irrigation equipment
rental services, and skilled maintenance service providers
e Limited availability of well drilling service providers will hamper the effort of utilizing
groundwater resources. This will especially affect women farmers with no other sources
of water reducing the potential benefit from irrigation. Good access to maintenance
service provision is necessary if women farmers are to fully benefit from irrigation.
However, the overall status of maintenance service provision is poor. In addition the
maintenance services provided are not suitable to the needs of women farmers. For
instance there are no mobile maintenance service providers.
31. Limited availability / reliability of electricity, and high cost of fuel, to power individual
pumps and other equipment
Investment in modern irrigation equipment’s will depend on reliable and easily available
energy source. This is also true women farmers. But lack of those will force women farmers not
to use irrigation or purchase equipment’s which are inefficient and less compatible for women
farmers to use.
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A4. Additional analysis of systemic bottlenecks and strategic interventions

[Placeholder section for useful analysis not included in main body of document; reassess what is
included here after refining other sections]
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Figure86: Correlation of price of pump with irrigation adoption rates

Price (ETB)
100 Import Tax (incl. VAT)
38% [ Base Price
0 38%

Imported Engine Imported Engine
Pump (High cost) Pump (Low cost)

Figure87: Base price and import tax in imported engine pump
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Figure88: Cost break down of assembled motor pump
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Figure89: Cost sharing arr 's for irrigation devel
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MoWIE, NMA

MoWIE

MoWIE, NMA

Regional

E
Mowl BoWIE

Geological
survey of
Ethiopia

Ethiopia
Mapping
Agency

NMA

Woreda

Available but Needs timely
update

Estimates are not realistic and
the mapping is not finalized yet

NMA? has updated data but not
easily accessible

No recent realistic studies done
on irrigation potential

current geological map covers
62% of the country . There is
ongoing project to increase it to
80% . However, the current
geological map is not favorable
for understanding of regional
groundwater potential

Updated topography data easily
accessible from EMA?
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Data

Major information required Responsible body . ... Comment
availability
Federal Regional Woreda
Water works contractors and .
Water works . . . The federal and regional
X designers information system . >
designers and covering capacity and information MoWIE Regional water bureaus don’t have a
contractors g pacty . BoWIE database on the profile of the
on previous and current projects by .
database . contractors and designers
the firms
Some regions have their own
L T . scheme inventory, FAO and
Distribution of current irrigation Regional .
. MoWIE IWMI developed a national
schemes in the country BoWIE ] .
Current scheme inventory but this
irrigation has not been updated
schemes
Regional 'Stl..udyt.of pe:ormance of ;
S irrigation scheme covere
Performance of irrigation schemes MoWIE BoWIEs and ] g i
1 within the scheme
oA inventories
Irrigation systems/technologies . Lack of inventory on schemes
. Regional BoA  WoredaBoAs . .
Irrigation used 8 or available in scattered way
usage and
administration L . . . No available data on water
Scheme administration including .
patterns Regional BoA  WoredaBoAs fees and other management

fee and charge
& aspects for schemes
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Information on WUAs including Regional Except for membership
financial data and number of MoWIE/ FCAZ BEWIE WoredaBoWIEs number there is no available
membership detailed data on WUAs

Figure90: Data availability on major information required
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Linking research and extension systems is critical

in four main areas

Joint
planning of
research
activities

Joint prioritizing and planning of
research activities that can most
effectively support extension needs

Effective
handover of
research
outputs

Establishment of mechanisms for
effective transfer of outputs to the
extension system

Ongoing
support to
extension

system

Research system providing ongoing
support to extension after handover of
research outputs

Feedback
from on-the-
ground

Mechanisms to ensure feedback from
farmers on extension services are
collected and fed back to research
system to inform future research

Figure91: Areas of linkage of for research and extension

Regions plicr)\i::ng ::Le(:;i\‘l’:r S:S;:)nrf e

Afar v X v v
Ambhara v X v

B. Gumuz v v v v
Gambella v/ v v v
Oromia v v v v
Somali v v
SNNP v v v v
Tigray v v v v
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Federal v v v v

v Strong linkage Medium linkage ¥~ Weak linkage 3 WNo linkage

Figure92: Linkage status in the different agricultural research institutes
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Fatara Fatora Fatald
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Figure93: Project performance by private consultants and contractors (e.g. Tigray)

Scheme Infrastructure work such as dams, canals,
design and weirs, primary water source equipment,
infrastructure manholes, etc. to distribute water to farms

Equipment [/ other expense for on-farm
application of water (pump, sprinkler, drip,
furrow, basin, etc.)

Equipment
purchasing

Ongoing operational costs for irrigation
Operation such as fuel for pumps, labor costs if any,
scheme management cost

Costs incurred to maintain the irrigation
Maintenance scheme/equipment either for preventive,
major or minor maintenance

Additional crop input and labor cost
incurred for increased production with
irrigation

Crop Inputs
& Labor

Figure94: Irrigation related, crop input and labour cost items

Infrastructure costs Infrastructure costs
paid by government paid by government
with no cost recovery with cost recovery
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<50 >50 <50 >50

Command Area
Hectares Hectares Hectares Hectares

Initial Cost 36K 11K 36k 11K
(4k-231)  (2K-182K)  (4K-231K)  (2K-231K)
Infrastructure 0 0 0 0
Equipment 36K 11K 36K 11K
(4k-231K) (2k-182K) (4K-231K) (2K-182K)
Annual Cost 24K 22K 29K 27K
(4k-727K)  (4k-706K)  (5k-862K)  (5K-740K)
Operation & 10K 9K 10K 9K
Maintenance  (2K-664k) (2K-643K)  (2k-664K)  (2K-643K)
Crop Inputs 14K 14K 14K 14K
and Labor (2k-63K) (2k-63K) (2K-63K) (2K-63K)
Infra. cost 0 0 5K 4K
recovery (1K-35K) (1K-34K)
Year 1 Cost 60K 33K 65K 38K

(8K-960K)  (6K-888K)  (9K-1000K)  (7K-922)

Figure95: Median costs (ETB/ha) for different technology packages

wua

Financing Farmer WUA/Coop Major source of Elgibility Repayment Case Farmer /Coop
options level level funds reguirement rates studies feasibility Feasibility

WNVN‘;'M ] * femviniiny
. “tudy . 2 .
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C* ryony Bank H
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M ’ '
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x ell pwners paymere o GKF <3 m }
‘]
In-kind x * Banis, CF » ik + tigh . e..r,x.:_m ~ NA
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* Gov'e|Fedenal/ + Exhicpia-
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Figure96: Assessment of different financing options for individual farmers, WUAs, Coops and farmer group
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Credit /

Application Collateral Interest Farmers Default
MFI Product Partners pp. . farmer Tenor
requirements requirements (ETB) rate served Rate
N * Woreda feasibility
Irrigation Grou .
& P AmbaselBoA, study and famer * None 2.5-5K 15% 678 2yrs <1%
Loan (3-7 farmers) WoA .
selection
pesd ¢ Property
. . . * Gov. employee 13% - o
Regular loans None Business plan guarantee Max 27M 18% NA Syrs 0%
e Other guarantee
Irrigation Group * BoA, WoA * 1-page business . o o
Voucher * Tech. MSE plan 20K - 60K 15% 150k <5%
I . * Gov. guarantee
DECSI Irrigation BoA, WoA 1-page business « Deposit reg. for 20K - 60K 15% NA 3-4 <5%
Individual Voucher * Tech. MSE plan . yrs
larger credit
Regular Loans « None * Business plan & * Physical 200k-10M 15% 13-14
feasibility collateral
14% (For
Irrigati
ADEDAYy 'Migation Group - DECSI + 3-7women « None women) 16k <5%
Loan 20.5%
(Groups)
* Upon approval 700k-
r Loan
(Gez:zra:’)a - BOA of low income and * None Max 15K 17% 800KHH  1yr 1%
0CSSCO motivation of loan Jyr
Regular loans * None * Business plan  Collateral No limit 13% NA 3yrs 10%
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Figure97: Irrigation related loan services given by MFls in Ethiopia
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Spare Parts

Wholesaling/ | Installation/ 2

Manufacturing

Retailing Well drilling Maintenance
Addis High High High High
Afar n/a n/a n/a n/a
Amhara n/a n/a n/a n/a
B. Gumuz n/a n/a n/a n/a
Dire Dawa Medium Medium Medium Medium
Gambella None Low Low Low
Harari n/a n/a n/a n/a
Oromia n/a n/a n/a n/a
Somali n/a n/a n/a n/a
SNNP n/a n/a n/a n/a
Tigray Medium Medium Low Low

Figure98: Supply chain development in the 11 regions
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* Undersupply of qualified irrigation
technology experts in the labor market

EGITESOIE( 58 * High import tax of pump raw materials

* Limited demand for locally assembled
pumps

* Locally assembled pumps cost more

Wholesaling/ than imported pumps. .
. Low demand due to limited knowhow
Retailing

Limited availability of FOREX

High initial cost of drilling rigs and
spare parts

lack of standardized design and quality
specification led to poor quality well
construction

Installation/
Well drilling

Difficulty of importing raw materials
Lack of skilled maintenance workers
Spa_re Parts & and unavailability of training programs
Maintenance for the existing workers

* Limited access to finance

Figure99: Technical and financial constraints limiting i in tec y supply chains
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ructure of the Extension Team at each level

Irrigation agronomy Irrigation Irrigation . Agronomy
) Irrigation technology Agronomy Agronomy ¢ lrrigation

Tlgray Fruits Fruit Fruit e Livestock

Post harvest Post harvest Post harvest ¢ Cooperative

Horticulture Horticulture Horticulture *«  Agronomy

Irrigation Irrigation Irrigation e  Water distribution

Crop protection Crop protection Crop protection ¢ Maintenance
Oromia Agronomy Agronomy Agronomist

Input facilitation Input facilitation Input facilitation

Post harvest Post harvest Post harvest

Communication Communication Communication

Horticulture Process owner Process owner ¢ Horticulture

Irrigated agronomy Irrigated agronomy Irrigated agronomy *  Agronomy
Amhara Crop protection Horticulture agronomist Horticulture e Irrigation

Post harvest Post harvest Agronomy

Communication Post harvest

Cooperative NA Cooperative * Crop

Crop Protection Crop Protection ¢ Hortivulture
SNNPR’s Communication Communication e Livestock

Natural resource
Bee keeper Expert
False Banana Expert
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Structure of the Extension Team at each level

Somali

Process owner
Communication
Cooperative
Crop protection
Horticulture
Agronomy
Input facilitation
Livestock

. Input facilitation

. Process owner
*  Communication
* Cooperative

*  Crop protection
*  Horticulture

e Agronomy

e Input facilitation
*  Livestock

Process owner
Communication
Cooperative
Crop protection
Horticulture
Agronomy
Input facilitation
Livestock

Figure100: Structure of the extension team in 5 Regions

Federal / Regional

Institution

Irrigation package

e SSID, Water
harvesting for
irrigation — (EIAR

Federal Melkassa, Werer)
. *  Crop water
Research/Extension requirement, water

utilization, Irrigation
technologies —
(Holeta)

Irrigated crop package

Tomato, Potato,
Onion, Cabbage, .
Pepper, Onion —
(Melkassa&Holeta) .

Maize (EIAR) * Fababean & Haricot bean- *  Coffee — (Jimma
Maize, Rice Wheat (Holeta) Research
(MoA) institute)

Barley —(Holeta)
Teff-(Debrezeit)

*  Forrage& cotton-
(Melkasa&Holeta)

Regional Research
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Irrigation Onion, Tomato, Maize (ORARI) *  Ground nut-(Haramaya *« NA
technology and Potato, Green beans, University)"
water usage peas, avocado,
Oromia packages —(ORARI) papaya- (ORARI)
Drip & Sprinkler —
(Haramaya
University)
Water utilization Potato, Onion, Wheat, Maize, Malt ¢ Ground nuts, Sesame, e Cotton
Amhara Water harvesting peper,Cabbage ,Garlic ,Sorghum, barley, chick pea and filed pea-
(ARARI) and Green Cotton- ARARI) ARARI
bean(ARARI)
Solar pumps (In Mango, Grapes & Maize, Teff , barley e Sesame, Chickpea—(TARI) * NA
Ti process) and water Cactus (TARI) ,wheat (TARI)
igray application (TARI,
Mekele University)
Cop water Tomato, onion, Maize-(SARI) * NA * NA
requirements and cabbage-(SARI)
evaluation of
irrigation methods,
SNNP Impact study of

irrigation schemes
,Situation analysis of
irrigation potential
of the regions-
(SARI)

Federal / Regional

Institution

Irrigation package

Irrigated

p package

Afar

Efficient utilization of
water(On going),

Onion and tomato-
(APARI)

Maize-(APARI)

Pulses & Oilseeds “

Sesame-(APARI)

Panicum (Forage)-
(APARI)
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Amendment of salt
affected Soils- (APRAI)

Somali

Gambella

Irrigation technology-(

BenishangulGumez Asosa ARI)

Potato and papaya- °

(Asosa ARI)

Rice, Maize-(Asosa ARI)

Soya bean (Asosa ARlI)

Figure101: Packages/manuals developed by agricultural research institutes regarding irrigation

Federal / Regional

Institution Irrigation package

Regional Extension

Irrigated crop package

¢ Water saving ¢ Onion, tomato, Maize, Teff NA Coffee
technologies, On- potato, green beans,
. farm water peas, avocado,
Oromia -
application papaya, apple-
¢ Supplementary
irrigation for Maize
e  Water utilization ¢  Potato, Onion, Wheat, maize, Malt Coffee
Amhara ¢  Water harvesting cabbage, Fruits barley
techniques
e Water pump usage, * Mango, grape and Maize, Teff, Wheat Chickpea, Sesame NA
water application cactus, guava,
. methods & onion, Swiss hand,
Tigray Efficiency, pepper, lettuce,
Supplementary tomato, apple,
irrigation
e Water utilization ¢ Tomato, Onion, Maize Chickpea Coffee

SNNP *  Water Saving
technologies

Cabbage, Potato,
Garlic, Papaya,
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Banana, Mango,

Apple
¢  Water saving . Onion, tomato, . Maize, Sorghum, wheat * cowpea . NA
Somali technologies & potato, beans, & barley
water pump usage papya
*  Water pumps e Onion, Tomato & *  Maize *« NA * NA
Gambella pume
Cabbage
BenishangulGumez *  Water utilization * Tomato * Maize * NA * NA

Figure102: Extension manuals adapted by the regional extension directorates

Experience sharing Irrigation days /
forums weeks

Media Campaigns ICT-based Solutions | NGO’s / PS / Volunteers

* Experience sharing at
* 8028 * SMIS, AGP Woreda and zonal * Field days
level

* Radio programs

Tigra .
gray * Documentaries

* Experience sharing at
Oromia * Radio programs * 8028 * AGP kebele, woreda, zonal * Field days
and regional level

* Radio programs . 3028 * AGROBIG,SLM,ILRLIFAD < Irrigation conference * Launching days

Ambhara ¢ Amhara TV ,SMIS at kebele level * Field days
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South radio & TV

Experience sharing

SNNP . * 8028 AGP,SMIS,SLM,IFAD forums at region and * Field day
* Documentaries
woreda level
. ESTV * Experience sharing at
Somali . * NA FAO, PCDP Keble, Woreda, zonal * Field day
* Radio program .
and regional level
Afar * N/A * N/A N/A * N/A * N/A
* Experience sharing at
Gambella * Gambela TV * NA SLMP,EAAPP Woreda and Kebele * NA
level
« Radio * Experience sharing at
BenishangulGumuz * N/A N/A kebele,woreda ,zonal * Field day

program(88.3)

& regional level

Figure103: Extension delivery mechanisms in different region
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%4. Details of major programs‘

PROJECT OBIECTIVES ¢ Training of tramery conducted Sor ragional

.

AGRICULTURAL
GROWTH
PROGRAM

Main focua: Thise mage componuts of AGP
Inclofing Ruwvad Infrastructise, which inclodes
small scale brigstion scthvities:

1. 55tinfraztructure dewelopment

2. Water harvesting anc Micra-imigation

s

3. rigation water use and managesent

A, Watershed mamagement
Dwration; Prase | (2010-201%), Phas= ¥
{2035-2000)
Geogrophy: Phase |- 96 high potential
woredss in Amhora. Tigray, Oromia ond
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Figure105: MoANR-PASIDP program profile
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ACHIEVEMENTS

* Participstory imgation and desige
manugemint (PIOM) approech
succezstully ploted in & schwmes

* Amhars BOWR adopted POM az a guiding
principle for scheme planning and design

KEY LEARNINGS

* Plamning, design and construction of
frrigation scheme shoud Se pender
euitabile end sustainable

Full panicipation of the commmunity s
orttical to ensure the  sustainably of

* Makn facom: ) = Community was kwolved Som the design Imigation sctmmes

® oNel plioving: Scsiprand of the scheme up to joint evaluation and * Commmniy sheuld be invohved in
cormmwon. of gender equitabie and appeoval of desigs, Eading to increased decisionmaking in every stage ood
sustainable ¥Tigation schemes Interest 30 scale wp this approsch i other process of avigetion schame

o Improved managemant of gender nan-pilon sehames.

b snd > -scale and
micro rvll‘:wn sohames by water \a«.'.' * Training of ainers conducted for 300 * Comp appeoach Imvoiving 4ll
regional experty on different sopiee
organizations (WUOs| and indviduat p refavant stasehodders s reguired to tring
il Including sroject mansgemuent aboat changes in prigated agricultes

= lmprowved water, xcil and crop
munagement practices for rigated oogs

* Durstion 2015 201% MAIN CHALLENGES
Gaograghy: | Armhaen, Oroml

K \erws ine IR ¢ information manapement system iy wesk

+ Benaficiaries: n/s -

.

VAN Timitud availabiliny of dats,
fragmentad data and Emined analysis
Lack of cooedination between government
agencies

Limitod imglemantaton of gavermman
policies due 50 Most not being supported
By clwar strategies and sction plam

Daner: Gowersment of Canedas |DFATD) &
Gowernmest of Netwitands (EXN|

* Funds “ Luros 20M

* implemanting Partnar: MoA- (5510, NEMD)
ATA, Reglonal bureaus of water agriculture,
martkuting & cocperative, OIDA ALS, PASIDS,
MEST SLM, LIVES, Agrtoam, other parmeers
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