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Project Background 

1.1 Introduction  

Given the scarcity of land and water resources, global strategies to increase food production should 

focus efforts on increasing production per unit resources, i.e. the combined increase of production per 

unit land surface (yield expressed in kg/ha) and the increase of production per unit water used (water 

productivity expressed in kg/m³).  Closing land and water productivity gaps is a complex task which 

requires: (i) monitoring of current levels of productivity in various crop production systems; (ii) 

assessment of observed productivity relative to potential; (iii) identification and analysis of the 

underlying causes of the productivity gaps; and (iv) evaluation of options and identification of viable 

solutions to close the productivity gaps in the local context.  

To support these processes, the FAO project Remote Sensing for Water Productivity1 is applying analysis 

of high resolution satellite images in conjunction with specific algorithms to determine spatial and 

temporal variability of agricultural water and land productivity.  Through the project activities, a 

validated remote sensing based methodological framework is being created to assess and monitor land 

and, more specifically, water productivity.  The provision of near real time information through an open 

access data portal (WaPOR https://wapor.apps.fao.org) will enable a range of service-providers to assist 

farmers attain more reliable yields and to improve their livelihoods; irrigation operators will have access 

to new information to assess the performance of systems and to identify where to focus investments to 

modernize the irrigation schemes; and government agencies will be able to use the information to 

monitor and promote the efficient use of natural resources. 

1.2 Capacity Building  

IWMI is implementing Component 4 of the project to meet the objective of improving the capacity of 

the direct beneficiaries to improve water productivity in both rain-fed and irrigated systems in a 

sustainable manner. The direct beneficiaries include: (i) national institutions involved with ICT services 

for water and agriculture as well as NGOs and the private sector; (ii) water user associations and 

extension services, irrigation authorities; and (iii) the farmers themselves. Capacity development is a 

strategic enabler of project impact, ensuring that the communities will ultimately benefit from the tools 

developed across all project components.  The capacity development program will be targeted at 

individual sites, and these pilot activities will generate lessons, good practices and learning materials 

that will enable replication and out-scaling in other areas and countries.  Recommendations will address 

both rain-fed and irrigated systems.  

The implementation of Component 4 is guided by three key objectives: 

Objective 1:  Identify relevant stakeholders and undertake stakeholder needs assessment 

Objective 2:  Identify current activities for ICT and other solutions in agricultural water 

management and undertake capacity building with identified partners  

                                                           
1 http://www.fao.org/in-action/remote-sensing-for-water-productivity/en/  

http://www.fao.org/in-action/remote-sensing-for-water-productivity/en/


 
 

Objective 3:  Develop, design, pilot, and evaluate potential solutions to increase water 

productivity sustainably 

In Ethiopia, the capacity development activities will build on ongoing and past work undertaken by 

IWMI.  Stakeholder analysis, needs assessment, and capacity building will take place with relevant 

national partners, and actual piloting of solutions and capacity building will take place in the Koga 

reservoir in combined rain-fed and irrigated systems. The objective is to identify and implement locally 

appropriate solutions to build capacity to improve water productivity at the scheme level, which can be 

tested in Ethiopia and out-scaled to the other project locations. 

This report provides a summary of the country based outputs generated through the activities 

undertaken to meet Objective 1, and provides recommendations for the activities needed to meet 

Objectives 2 and 3. 

1.3 Site Information  

The Koga reservoir, located in the Blue Nile (Abay) Basin of Ethiopia, serves an irrigation scheme for 

smallholder farmers.  Commissioned in 2010 and with a volume of 83 Mm³, is one of the latest large-

scale irrigation schemes for small holder farmers in Ethiopia.  Through its 1,750 ha reservoir, irrigation is 

supplied to approximately 5,828 ha from a total of 7,000 equipped ha in the dry season and targeting 

more than 10 000 beneficiaries (Haileslassie et al., 2016).  The reservoir feeds twelve irrigation blocks 

between November and May. The command area has a total of twelve irrigation blocks and eleven night 

storage reservoirs (Figure 1).  

 

Figure 1: Overview of the Koga irrigation scheme downstream of the reservoir (Source Vigerske, 2008 in 
Eguavoen and Tesfai, 2012)  
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Each block has a secondary canal resulting in twelve lined secondary canals with a total length of 42 km. 

Secondary canals are fed by the main canal and night storage reservoirs and delivers water to the 

individual command areas via tertiary and quaternary canals. The irrigated area in the scheme starts 

with a low 700 ha in September to a maximum of 5,950 ha in December-February and decreases 

thereafter till June to a 4,500 ha (Agide et al., 2016). The average land holding size is 1.2 ha and furrow 

irrigation is common practice. 

2.  Stakeholder mapping 

2.1 The Agricultural Water Management Sector, Koga 

The Koga irrigation scheme is one of the few modern large-scale irrigation scheme in Ethiopia. Irrigation 

schemes are classified as small (less than 200 ha), medium (200 to 3,000 ha) and large-scale (over 3,000 

ha). The Ministry of Agriculture and Natural Resources (MoANR) and its allied regional, zonal and district 

level office are responsible for small-scale irrigation schemes, while the medium and large-scale 

irrigation schemes are under the Ministry of Water Resources Irrigation and Electricity (MoWIE). In 

principle an irrigation scheme consists of the i) water supply subsystem; ii) water delivery subsystem; iii) 

water distribution subsystem and; iv) water use subsystems. At subsystem level, the task of water use 

subsystem which involves extension service provision is not the mandate of MoWIE.  This created an 

opportunity for the MoANR to work on large scale irrigation manly through district level agricultural 

bureau and fully assigned irrigation scheme management offices. With the establishment of the Koga 

Basin Authority, the responsibility of both the water sourcing and water delivery control subsystems 

became the responsibility of this authority. 

Information on the key partners involved in the agricultural and ICT sector for the Koga scheme, and 

assessment of the information and communication flow channels was collected through discussions 

with a range of stakeholders (Annex 1: Stakeholders Table).  This included visits to: a) irrigation schemes 

management office (the extension team) reporting to the district office of agriculture; b) Koga irrigation 

schemes water structure and water administration office (reporting to the Abay Basin Authority); c) 

district office of agriculture; and d) Abay Basin Authority Office in Bahir Dar. In each case, the discussion 

began with issues related to water management and, where appropriate, the concept of water 

productivity.  The project was introduced and project background provided, along with information 

describing how it relates to IWMI’s earlier work in the Koga site, the purpose of this field visit and 

planned follow up activities. This was followed by discussion on the different actors involved in the Koga 

irrigation scheme during both the rain fed and irrigation seasons. This part of the discussion also 

involved discussions about who is responsible for what and the mechanism of communication among 

the different institutions, as well as from the perspectives of local institutions such as the water users 

group and water user associations/irrigation water user cooperatives. In terms of infrastructure in the 

scheme, the team focused on the number, location and structure of blocks, layout of the canals, and 

water allocation systems. 

Different stakeholders have a role in implementation of the Koga irrigation scheme. These include the 

Abay Basin, Koga Coordination Center, Koga Project Office, Water Users Associations established for 

each block, zonal or ketene water users group established at canal tertiary level, water user groups 

established at the quaternary canal level, and individual farmers. Each of these stakeholders has specific 

roles and functions, as summarized in Figure 2.  



 
 

There are three levels of responsibilities at: i) water supply subsystem; ii) water delivery subsystem; iii) 

water distribution subsystem and; iv) water use subsystems. Figure 3 illustrates the links between the 

different actors within the scheme, as well as the links between those within the scheme and at higher 

levels.  The institutions responsible for the different subcomponents of the schemes are shown by 

number with the definition of each number provided in Table 1.
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Figure 2: Roles of stakeholders of Koga Irrigation Scheme 

 

Table 1: explanation of type of relation between actors in different level in Koga irrigation scheme. 

Number on figure Type of communication /what the arrow indicates 

1 Water fees collection  

2 Annual water request disaggregated by month and  estimated based on size 

of irrigable land  

3 System operation, water delivery and monitoring on storage level and 

communicating to scheme management office-extension  

4 Administrative link of the extension component of the scheme office to 

district office of agriculture 

5 Administrative guidance from the district office of agriculture 



 
 

6, 7, 8, Koga irrigation scheme management extension office support to farmers on 

irrigation agronomy; coordination of community leaders on water uses; 

mobilization of community for maintenance and support in conflict 

resolution  

9 Water user group collaboration on maintenance, water distribution and 

water fee collection with Ketena leaders 

10 Involvement of district office of agriculture in support of rain fed system 

extension 

11 Water user cooperatives/ water users association collects fees from Ketena 

leader 

12 Interaction on water distribution within the Quaternary canals 

13 Interaction on water distribution between within the Tertiary canals 
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Figure 3: Information flow and channels; links between water user farmers, local, scheme, district and regional level institutions acting in the Koga irrigation 
scheme

Scheme Level Water Users’ 

Association/Irrigation Water Cooperatives at 

block level 

Zonal/ketena water user 
groups leader at Tertiary canal 

level 

Zonal/ketena water user 
groups leader at Tertiary 

canal level 

 

Water user group 
leader at quaternary 
level  

Water user group leader 
at quaternary level  
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2.1 ICT institutions relevant for capacity building 

The Abay Basin Authority is a newly established river management institution governed by river basin 

high council and accountable to council of ministers. One of the major duties and responsibilities as 

stipulated in the Federal Democratic Republic of Ethiopia proclamation 534/2007 and 151/2008 is to 

generate, manage and distribute data related to water resources. In this regard, the authority has its 

own server and is currently receiving and managing large datasets related to water resources in the 

basin.  From the discussion with Ato Wondwosen, the head of the authority, it is clear that the role of 

the Abay Basin Authority makes it a key stakeholder in the project and the institution also showed great 

interest for capacity building and collaboration.  

At the federal level, the Ethiopian Agricultural Transformation Agency has an initiative related to the use 

of ICT to provide information to farmers on improved agricultural practices.  

3. Capacity Needs Assessment 
 

An assessment was conducted in September 2017 to determine the gaps in stakeholders’ capacity and 

to recommend capacity building interventions needed at different levels to achieve the project 

objectives. This needs assessment aimed to identify:  

i) current irrigation practices and the use of agricultural water management interventions (including 

use of ICTs where applicable) 

ii) capacity needs of the different stakeholder groups in the Koga irrigation scheme. 

The study employed both quantitative and qualitative methods. The quantitative study involved 

household surveys, where 209 farmers in the irrigation scheme were randomly selected and 

interviewed. The household survey was conducted using a structured questionnaire, translated into 

Amharic. The English version of the survey questionnaire is provided in Annex 1.  Focus Group 

Discussions (FGDs) were undertaken with WUA members, irrigation user farmers while Key Informants 

Interviews (KIIs) were performed with agronomists, key stakeholders in government offices such as the 

Koga scheme coordination office, and Water Users Association’s Union (WUAU).  A qualitative 

assessment was undertaken through Key Informants Interviews (KII) with experts of the Abay basin 

initiative, Koga project, Woreda agriculture, Woreda coops office, and Koga water users coops union. 

Four FGDs were conducted with WUAs members and non-members in which 24 farmers participated. 

The discussions were structure using a checklist prepared for the purpose (provided in Annex 2).  A 

summary of the key findings are provided below. 

3.1 Production systems 

The farming system in the Koga irrigation command areas include both rain-fed and irrigation 

production systems.  All of the sample households own land inside the irrigation scheme, averaging 0.87 

ha in size, and all farmers use the land for both irrigated and rain-fed crop production.  About 94% of 

farmers use the land twice, i.e. once with irrigation and once rain-fed.  Approximately 5% of the farmers 

used the land twice with irrigation and once as rain-fed.  
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3.1.2 Types of crops 

Different cereals and vegetables are grown in the scheme; wheat and maize are the most common 

cereals.  Irrigated wheat is grown by about 85% of the sample farmers; irrigated onion and potato are 

the second and third major crops grown by about 43% and 40% of the sample farmers using irrigation, 

respectively (Figure 4).  Wheat is preferred not because it is the most profitable crop but it is resilient to 

irrigation water shortages (erratic distribution of water during the dry seasons). Vegetables are the 

second dominant crops produced inside the scheme using irrigation.  

Maize is the most widely grown cereal (96% of farmers) using rain-fed system followed by teff and 

millet. In general, cereals are the dominant crops produced in the scheme both during the rainy seasons 

and using irrigation water.  

 

Figure 4: Proportion of farmers growing different crops (Source: Household interviews September, 2017) 

3.1.3 Crop calendars for rain-fed production systems 

The major maize production activities take place between March and November, with slack in August to 

September (Figure 5). Teff production requires intensive labour input between June and October. 

Activities 

Months of operation 

March April May June July Aug Sept Oct Nov 

Land 

preparation  Maize     Teff           

Planting   Maize Maize   Teff         

Weeding     Maize Maize   Teff Teff 
 

  

Diammonium 

phosphate 

(DAP) 
 

Maize 
  

Teff 
    

Urea 
    

Maize 
    

Wheat Maize Millet Teff Potato Onion Tomato Cabbage Pepper Barely

Irrigated 84.7 35.4 0.5 39.7 43.1 2.9 11.5 0.5 7.2

Rainfed 4.8 95.7 30.1 41.1 1.0 1.4 14.4
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Figure 5: Crop calendar for dominant rain-fed crops 

The production of some crops like millets (during the rainy season) affects the crop calendar and 
productivity of the irrigation system according to some informants, since crops like millet are not 
harvested until mid-December or even January. This means that irrigated crops will be planted at end of 
January or at the beginning of February. This affects the productivity of irrigation water in many ways: 

 Limits the possibility of double cropping using irrigation water; 

 Increases irregularities for water allocation and increase wastage of water at 

quaternary canal (QC) level; 

 Causes excessive use of irrigation water since the relative evapotranspiration during 

such a season is very high; 

 Results in shortage of irrigation water at scheme level during the driest months of 

March and April.  

Hence, better coordination and joint planning is needed between Koga project agronomists and Woreda 

Agricultural office agronomists who support the farmers for production of irrigated and rain-fed crops 

respectively. 

3.1.4 Crop calendars for irrigated production systems 

The release of irrigation water starts at the end of October or early November and continues until the 

end of May or early June.  For the majority of the farmers, wheat and potato (the two major crops 

irrigated) production calendar starts in October and ends in April (Figure 6). In the case of irrigated 

crops, February and March appear to be months of low labour demand for wheat and potato. 

Activities 

Months of operation 

Oct Nov Dec Jan Feb Mar April 

Land 

preparation 

 Potato             

 Wheat             

Planting 
   Potato 

 
        

    Wheat Wheat         

Weeding      Potato  Wheat       

DAP 
 

Potato 

and wheat Wheat 
    

Urea 
  

Potato 
    

Cultivation     Potato         
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Harvesting       Potato      Wheat 

Figure 6: Crop calendar for dominant irrigated crops 

Issues surrounding when to irrigate and how much to irrigate are decided by site agronomists of Koga 
project and gate operators of Abay Basin Authority in consultation with block leaders, tertiary canal (TC) 
leaders and WUG leaders. Thus, the individual farmers have limited options to decide on irrigation as their 
turn is limited by the WUG. 

The decision of which crop to grow using irrigation water is made taking several factors into account. 

The factors affecting crop choice include availability of irrigation water, the requirement for crop 

rotation, availability of inputs such as seed and fertilizer, the food and market value as well as 

anticipated demand for the product (Figure 7).  Farmers are aware of the benefits of crop rotation (e.g. 

improved soil fertility and prevention of crop disease). Hence, maize is replaced by either wheat or teff 

followed by vegetables and legumes (e.g. peas or beans) and this can be done within a year, by rotating 

between rain-fed and irrigated seasons or during the following year.   

 

Figure 7: Factors contributing to farmer decision-making (%) 

Markets determine the farmers’ choice of crops in addition to the productivity of land and irrigation 

water. There is limited access to market outlets in the surrounding areas as the demand saturates 

immediately during the harvesting seasons leaving farmers with few options. Most farmers engaged in 

the production of vegetables during the production year 2017 incurred an average of ETB 10,000 loss 

because of market problems.  For instance, the prices of tomato and cabbage were less than ETB 1 per 

kg. Hence, most farmers left the products on the farm and were unable to recover the labour cost let 

alone the costs of fertilizers and seeds. 

There were a number of causes of this:  
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 Limited knowledge and experience of the farmers in vegetable production affected the 

quality of the produce. Onion was affected by excess irrigation at the harvesting time 

while improper application of pesticides affected quality of cabbage 

 The perishable nature of the product and lack of proper storage facilities (e.g. cold 

storage) 

 Limited capacity of Cooperatives and Cooperative Union to create the necessary market 

linkage, to aggregate the product, to transport and sell the products to high potential 

market areas like Bahir Dar, Mekelle and Addis Ababa 

 Lack of production planning - most farmers produce similar products and harvest at the 

same time resulting in excessive supply at one time and shortage at other times of the 

year 

 Hence, it is difficult to establish contract farming with institutions like colleges and 

universities to overcome the market problems as supplying large quantity and quality to 

the contracting party would be difficult; never attempted. 

 Overall, it is unlikely to ensure water efficiency without ensuring profit/benefit for the 

farmers. The farmers’ attitude for the scheme has been recently affected by the market 

problems and the level of ownership and care for the canals has been decreasing 

according to the observations of the key informants. 

It can thus be concluded that availability of water and markets for the products are among the main 

factors that affect decisions of most farmers on what to produce using irrigation water. For the 

production of rain-fed crops, food value and availability of inputs are the major factors that affect the 

decisions of the farmers. 

3.1.5 Crop yields 

The area allocated to major crops and the associated production and yield are shown in Table 2. The 

comparison of irrigated and rain-fed crop yield is possible only in the case of maize due to adequate 

sample size. The yield of maize is consistently higher when irrigated compared to rain-fed. In terms of 

area allocation, wheat takes the largest share among the irrigated crops while maize dominates the 

rainfed crops. 

Table 2: Area, production and yield of major crops (Source: Household interview, September 2017) 

Crops Area planted (ha) Yield (kg /ha) 

Wheat        0.43              2440  

Maize        0.26              3860  

Potato        0.30            10490  

Onion        0.20              8980  

 

The sample farmers were asked about the problems that might constrain increasing their crop yield in 

both irrigated and rain-fed systems. The results show that shortage of chemical fertilizers, markets and 
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water for irrigation are among the top three most frequently mentioned problems for irrigated crops. 

Likewise, shortage of fertilizers (and escalating price), market problems and shortage of crop protection 

chemicals are the top three problems listed for rain-fed crops (Table 3). 

Other problems associated with water use include wastage of irrigation water, limited knowledge of 

irrigation water management and lack of water saving technology. There is a tendency to use whatever 

water is available irrespective to the crop water requirement.  

Input related constraints include shortage of improved seed, fertilizer (often mentioned in relation to 

escalating price), and shortage of chemicals. Quantity, quality as well as price of pesticides are major 

concerns of the farmers interviewed. 

Table 3: Constraints to increasing yield for irrigated and rain-fed crops (Source: Household interview, 
September 2017) 

Problem/constraint Irrigated crops 

(% of farmers) 

Rainfed crops 

(% of farmers) 

1 Shortage of irrigable land 56.9 36.2 

2 Shortage of water for irrigation 73.8 15.4 

3 Wastage of  irrigation water (too much water for irrigation) 23.1 15.0 

4 Lack of water saving technique 30.0 23.0 

5 Lack of or limited knowledge of irrigation water 

management 
32.3 36.2 

6 Shortage of improved seed 67.7 15.4 

7 Shortage of fertilizer 85.4 15.0 

8 Shortage of chemicals for crop protection 63.3 23.0 

9 Shortage of market for the products 76.9 20.0 

10 High post-harvest loss- poor handling 54.6 60.0 

 

The range in application of fertilizer is very wide as some farmers applied as low as 50 kg/ha of urea to 

wheat field while an extreme case applied 1000 kg/ha (which is largely due to small area extrapolation, 

which exaggerated the application rate). Extreme rates are also reported in case of potato and onion 

(irrigated). There is no  area specific fertilizer application rate and blanket recommendations of 200 

kg/ha of urea and 200 kg/ha of DAP are used by the extension service. This also calls for proper 

experimentation of the fertilizer application rate which maximizes the water use efficiency in the 

context of the scheme.  However, application of compost is very low owing to negative attitude towards 

compost preparation. Many farmers believe that preparation of compost causes diseases (e.g. 

influenza). Hence, awareness raising programs supported with technical assistance are needed to 

improve this situation. 



 
 

Key informants and FGD participants were asked about the relevance of improved seed to improve 

productivity of irrigated production. The results indicate that most farmers are aware of the benefits of 

using improved seeds to increase yield. However, for more than 60% of the sample farmers, shortage of 

improved seed is a major factor limiting productivity of irrigated crops. The result is also consistent in 

that most of the respondents suggested access to improved seed as well as other inputs is necessary to 

increase irrigation water efficiency.  

3.1.6 Access to extension services 

Koga project agronomists provide extension services during the dry season for irrigation based farming; 

rain-fed farming is supported by agronomists from the Woreda Agriculture office.  Inputs such as 

chemical fertilizers and improved seeds are also supplied through the Woreda Agriculture Office in 

collaboration with the Woreda Coops office and the Farmers’ Cooperative Unions (FCUs). 

The agronomists provide information through oral discussions at group level and practical technical 

assistance for fields at the individual farm level. Since there are no demonstration sites in the command 

areas, the agronomists use the plots of some model farmers for practical demonstration and training the 

farmers.  

The trainings and technical assistances are not supported by any ICT platforms or devices. Electronic 

printouts (banners, stickers, brochures, etc.) and cell phone messages (audio or text) as well as audio 

visual messages could enhance the quality and effectiveness of extension service according to the 

discussions with site agronomists in the area. 

Since the site agronomists are required to cover large areas or large number of farmers, the frequency 

of expert visit to farmers is low. The survey result shows that most farmers receive advisory services 

once in a month.  

3.2 Current Practices: Irrigation Water Management and Use 

After gathering information and reports from site agronomists of Koga project regarding canal cleaning 

and maintenance, area of land to be irrigated, types of crops to be planted, etc., the Nile Basin 

Coordination Office decides on the timing, amount and schedule of irrigation water.  Following the 

identified schedule, water is stored in small reservoirs located at each block during the night time. The 

gate operators then release the water for each TC and QC in the morning. Site agronomists (in 

collaboration with TC leaders, WUG leaders and individual farmers) facilitate allocation of the water to 

farmer’s plots.  Water is typically released at a frequency of eight to twelve days for individual farmers. 

The site agronomists in each area coordinate allocation of the water and prioritize based on crop type. 

The result from household interviews also support this (Figure 8). About 81% of the respondents 

confirmed that there is flexibility in distribution or allocation of irrigation water based on availability of 

water and crop type. Priority is given for vegetables rather than cereals like wheat or barley in situations 

when there is acute shortage of irrigation water. This practice is reported to result in frequent conflicts 

and disputes among the farmers, site agronomists, gate operators and WUA leaders.  
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Figure 8: Percentage of sample farmers stating flexibility in water allocation based on availability and 
crop type by block (Source: Household interview September, 2017) 

3.2.1 Farmer knowledge: irrigation water management 

Sample farmers were asked about the source of their knowledge on the use of irrigation water. Most of 

the farmers (82%) indicated that extension agents had provided training on how to use irrigation water. 

About 13% of the sample indicated that the WUAs provided the training while 5% stated that they 

received training from NGOs. In contrast, Koga Project agronomists themselves have not received 

proper training on irrigation water management (as indicated during the KII with Project’s officers). The 

agronomists feel that they need trainings focused on vegetable production and soil moisture monitoring 

in order to provide efficient and effective extension services for farmers in the area.  Previous 

involvement of NGOs in providing training and technical assistances related to irrigation farm water 

management is minimal according to this survey result. Agro-Big2 ( private farm, foreigner’s investment )  

and Bahir Dar University are the only institutions that have been supporting the farmers in the area. 

An important element of farm water management is determining the timing of irrigation. The survey 

results indicate that over 88% of the sample farmers irrigate their plots according to the schedule fixed 

by the WUG (Table 4). Only a few (7%) indicated that they observed the condition of the soil or the 

plant, while others follow their neighbors.  

Table 4: Factors that determine when farmers start irrigating (Source: Household interview September, 
2017) 

Block Section Determinants of starting irrigation Frequency Percent 

Head   Fixed by WUG 53 88.3 

 When the soil looks a bit dry (test with hand/finger) 5 8.3 

 When others who have the same crop as me irrigate 2 3.3 

Middle  Fixed by WUG 62 92.5 

                                                           
2 https://www.agrobig.org/index.htm  
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Block Section Determinants of starting irrigation Frequency Percent 

 When the soil looks a bit dry (test with hand/finger) 4 6.0 

 When the plant looks dry 1 1.5 

Tail  Fixed by WUG 66 84.6 

 When the soil looks a bit dry (test with hand/finger) 5 6.4 

 When others who have the same crop as me irrigate 2 2.6 

When other even if crop is different irrigate 5 6.4 

 

The survey results also indicate the factors that the sample farmers follow to decide when to stop 

irrigating their farm. The majority of the farmers (67%) indicated that they stop irrigating the field when 

the WUG leader cuts off the water from their QC, which is consistently the case at all block sections; a 

further 7% indicated they stop irrigating the field when canal has no more water (Table 5). The 

responses highlight that the timing of irrigation is not determined by the crop-water requirement, but 

rather by the experiences of other farmers as well as the availability of water. This could be a significant 

knowledge gap to be addressed. The fact that the timing of irrigation is guided by water availability 

could lead to wastage of valuable water resource on one hand and results in irrigation water shortage 

on the other hand, to the downstream farms.  

Table 5: Factors which determine when farmers stop irrigating (Source: Household interview September, 
2017) 

Block 

Section Factors determining when to stop irrigating field Frequency Percent 

Head 

When the canal I get water from has no more water 6 10.2 

The same time/amount of irrigation as neighbor farmers with 13 22.0 

The same time/amount as neighbouring farmers even if the crop 

is different 
2 3.4 

 If the water user group leader cuts off my water or tells me to 

stop? 
31 52.5 

Other please specify 7 11.9 

Total 59 100.0 

Middle 

When the canal I get water from has no more water 4 6.1 

The same time/amount of irrigation as neighbor farmers with 7 10.6 

The same time/amount as neighbouring farmers even if the crop 

is different 
5 7.6 



Technical Report: Stakeholder mapping and needs assessment, Koga (Ethiopia) 

 

17 | P a g e  
 

Block 

Section Factors determining when to stop irrigating field Frequency Percent 

If the water user group leader cuts off my water or tells me to 

stop 
48 72.7 

Other please specify 2 3.0 

Total 66 100.0 

Tail 

When the canal I get water from has no more water 4 5.2 

The same time/amount of irrigation as neighbor farmers with 11 14.3 

The same time/amount as neighbouring farmers even if the crop 

is different 
2 2.6 

If the water user group leader cuts off my water or tells me to 

stop 
57 74.0 

Other please specify 3 3.9 

Total 77 100.0 

 

3.2.2 Availability and access to water 

With the aim to analyze the current situation of availability and access to farm water among farmers in 

different areas of the scheme (head, middle, tail), farmers were asked about the availability of irrigation 

water throughout the year, and when needed for production inside the scheme command areas.  The 

results (Figure 9) show that only 16% of the informants indicated that water is available when needed.  

 

Figure 9: Proportion of farmers stating irrigation water available as needed by treated and control 
groups (Source: Household interview, September 2017) 
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A significant amount of wastage occurs at TC and QC level since most of these canals are not lined with 

cement concrete or geo membrane. In addition, farmers use a furrow system to water their plots and 

this system causes wastage. Moreover, the gate operators do not release the water early in the morning 

(on time) so that the water reaches the farm plot at mid-day. Hence, most farmers water their land 

during the sunny and hottest time of the day resulting in high evaporation.  

With the objective to analyse perceptions of the farmers regarding the efficiency of the approaches 

currently employed, informants were asked their opinion about the existing water use efficiency or 

wastage. Accordingly, about 73% of the respondents believe that irrigation water is efficiently utilized 

(without significant wastage; Figure 10).  

This clearly indicates that about 27% of the farmers recognize that current water use is inefficient or 

involves wastage, while most of the farmers are not well aware of the existing wastage and/or better 

alternatives to increase water use efficiency.  In other words, most farmers do not have information 

about alternatives such as hose systems, drip irrigation and other field level water saving techniques like 

mulching, etc. 

 

Figure 10: Proportion of farmers stating water use is efficient (Source: Household interview, September 
2017) 

The farmers were also asked for their opinion on the possibility to use the water in a better way than 

current practices. Only 28% identified the possibility to increase water use efficiency beyond current 

levels. However, the level of optimism varies among farmers in different block sections. Farmers at the 

head of the scheme have relatively better access to and availability of water, and feel that the water 

could be utilized in a better way. On the other hand, those at the tail of the scheme are more worried 

about scarcity than alternative means to efficiently utilize the available water.  
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3.3 Sources of Information and Communication Channels 

With the aim to assess the current sources of information and relevant communication channels among 

target beneficiaries, the sample households were asked different questions related to mobile phone/cell 

phone, radio, television, etc. 

Of the famers sampled, 55% own a cell phone. There is a slight difference among different block sections 

with a lower proportion of farmers having a cell phone at the tail of the scheme (Figure 11).  While it 

might be expected that cell phones will improve market information, these results indicate that only 

37% of the sample farmers use their phones for this purpose. 

Radio has been one of the widely utilized channels of communication, especially in rural areas.  Of the 

farmers interviewed, 41% own a radio. However, the proportion of respondents who have a radio 

declines as we move from head to tail of the scheme as shown, which is similar to the pattern of cell 

phone ownership.  The farmers were also asked if they listen to the radio (whether owned radio or not). 

Accordingly, about 64% of them stated that they listen to the radio. This indicates that some of the 

farmers listen to the radio from neighbors or friends. Hence, it can be concluded that one can reach 

more than 60% of target audience (farmers) through radio programs.  Moreover, participants were 

asked if the radio programs provide advices on irrigation techniques. The result shows that 61% of the 

respondents asserted the programs provide information about irrigation farming, which is consistently 

the same response in all block sections. Only 4% of farmers surveyed own a TV. 

 

Figure 11: Proportion of sample farmers owning cell phone and using it to access market information 
(Source: Household interview, September 2017) 

4.  Outcomes and Recommendations 
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4.1 Capacity development needs 
Capacity gap assessment and interventions needed have been discussed at different levels. This section 

deals with these issues. 

4.1.1 Abay Basin Authority, Koga Coordination Office 

The Abay Basin Coordination Office is responsible for management of the dam and main canals up to 

TCs, and employs 44 gate operators.  Capacity needs were identified in the following areas: 

i) Their work efficiency is limited by lack of simple devices such as water flow 

measurement devices that could help them to ensure equitable and fair distribution of 

water.  

ii) Lack of transport facilities for the gate operators limits monitoring as well as technical 

support for the TCs management team. Frequent and speedy coverage of the wide 

command area in a very short time requires provision of transportation facilities such as 

motorbikes or bicycles. This also helps them to ensure the release of irrigation water 

early in the morning to minimize wastage through evaporation. 

iii) It was also suggested that training and technical assistance for irrigation operators is 

needed in the following key areas: 

 Agronomic practices covering activities ranging from land preparation to post-

harvest handling and linking this to irrigation efficiency. 

 Knowledge of water requirements of different crops at different growth stage 

is important for planning and managing irrigation water and increase efficiency. 

 Factors affecting soil moisture (plants’ water requirement) in different seasons 

of the year (soil type, temperature, humidity, wind velocity, etc.) is not known. 

Farmers’ and agronomists supporting farmers should have adequate knowledge 

of factors affecting water use efficiency. 

 Conflict resolution and handling skills. The capacity of the staff to facilitate and 

solve conflict should be built. 

iv) Soil and water conservation works in catchment areas (in areas above the dam) is also 

very weak and this could have negative impacts on the performance of the scheme. 

Hence, facilitation and support is needed to enhance soil and water conservation 

activities in the catchment areas of the dam to minimize siltation and improve discharge 

rate of river and springs.  

4.1.2 Koga Irrigation Project Office 

The Koga project office is responsible for providing overall extension services (land preparation, proper 

application of inputs, crop management, harvesting and post-harvest handling) for irrigation based 

production in the Koga scheme command areas.  The project office is run by a manager, three senior 

agronomists and six site agronomists.  The site agronomists are required to cover more than 1200 

hectares each to provide trainings, technical assistance and other information for the farmers. The need 

for training and technical assistance for site agronomists has been identified in the following key areas: 

 Soil moisture content measuring devices 
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 Factors affecting soil moisture (plants’ water requirement) in different seasons 

of the year (soil type, temperature, humidity, wind velocity, etc.) 

 Water requirements of different crops at different growth stages 

 Conflict resolution and handling skills is crucial since they engage in resolving 

conflicts over allocation and distribution of water which are very common 

across the scheme 

 The agronomists do not have access to proper training and refresher trainings 

to develop their skill and update themselves with new/improved technologies. 

Hence, a refresher training on agronomic practices (especially on production of 

vegetables and other high value crops) is suggested for site agronomists 

 In order to convince and mobilize the farmers for cluster based production and 

contract farming, they need training and technical assistances in these aspects.  

i) The project office does not have enough vehicles and motorbikes to provide the 

required services on time and in an efficient and effective manner. This also affects the 

water use efficiency. 

ii) The project office needs logistic support to establish demonstration sites and undertake 

farmer field days. Currently, the project agronomists are using farm plots of model 

farmers to undertake practical field demonstrations. 

iii) The training and technical assistance provided by site agronomists are not supported by 

any ICT platforms or devices. These could enhance the quality and effectiveness of 

extension service (according to the discussion with site agronomists in the area). 

4.1.3 Woreda Agriculture Office 

Agronomists of the Woreda agriculture office and DAs provide extension services for farmers in the 

command areas during the rain-fed production seasons.  

i) There is insufficient communication and coordination between the DAs and Koga project agronomists 

even though both parties work for the same farmers to achieve similar objectives.  

ii) On the other hand, the activities undertaken during the rain-fed season could have an impact on the 

productivity of the irrigation system and vice versa. 

iii) Thus, it is important to coordinate and jointly plan activities by DAs and Koga project agronomists to 

improve productivity of both land and water. Capacity building in team work, participatory planning, 

implementation and monitoring is necessary. 

iv) Similarly, IT supported communication platforms are needed to facilitate better communication, 

better understanding and improved planning among key stakeholders (Abay basin, Koga project, 

Woreda office of agriculture, WUAs/WUCU, farmers, etc.) 

4.1.4 Water User Associations 

There are 12 WUAs established in the area, one in each block. The WUAs also form one Water Users’ 

Cooperatives Union (WUCU) to facilitate input supply and output marketing for farmers in the command 

area. 

i) The WUAs require training on farm water management, water saving techniques and other agronomic 

practices. 



 
 

ii) One of the roles and responsibilities of WUAs is output marketing. However, the WUAs are not 

actively involved in output marketing. Hence, they need training, technical assistance and materials 

support in areas like record keeping, marketing, business plan preparation, contact farming, pricing 

and price negotiations, etc. 

iii) The WUA bylaws are not properly implemented and needs enforcement and monitoring by the 

responsible Woreda offices. 

iv) The Union is also in short of marketing skills and experience, storage facilities, transportation vehicles 

and outlet shops, among others. Hence, support and investment in such areas are believed to have 

positive significant impact both at institutional and farmers level. 

4.1.5 Farmers 

Farmers in the scheme lack sound knowledge of on-farm water management, particularly on how much 

to irrigate and when to irrigate, and they generally tend to over-irrigate as long as water is available 

which results in water shortage and conflicts in other parts of the scheme. Water conflicts between the 

irrigation users occur in April-May when levels in the reservoir are low due to over-irrigation during the 

earlier part of the season. Building farmers knowledge and skill to increase water use efficiency and 

reduce wasted is recommended. 

i) Most farmers are not well aware of the existing wastage and/or alternatives to improve water use 

efficiency.  In other words, most farmers do not have information about alternatives like hose system, 

drip irrigation and other water saving techniques like mulching, etc. Thus, it is recommended to 

provide training and technical assistance as well as material assistance in this regard.  

ii) Rainwater harvesting schemes could support the existing irrigation water, but are not known or 

utilized in the area. Hence, introducing such schemes is highly advised, especially in the tail area of 

the scheme where water shortages are acute. 

iii) Training, demonstrations and technical assistance are also needed in areas like water saving 

techniques, crop protection, crop rotation, etc.  

iv) The quality of vegetables produced in the area is not up to the expectation of the consumers. Hence, 

farmers need practical training and demonstrations, especially on the production of vegetables and 

other high value crops. 

v) Radio programs and cell phone messages are the most widely utilized channels of information 

communications in the area relative to others.  

4.2 Building the capacity needed to improve water and land productivity  

The Koga irrigation scheme was constructed in 2011 with a total potential command area of more than 

7,000 ha; currently only 5,828 ha are under production.  A diagnostic study by the Agide et al., (2016) 

suggests that the average relative irrigation supply (i.e. supply/crop water demand ratio) for the entire 

Koga scheme is 1.9 in the main irrigation season (January – May) and 3.4 in the supplementary irrigation 

season (June to December). The work illustrated that about 70% of the over supplied water is lost on 

farm. Results from previous studies and the needs assessment reported here indicate that during the 

irrigation season, excess supply of water, combined with untimely application has resulted in low yield, 

low water productivity and also conflict between head and tail irrigators. Estimated water productivity 
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for wheat in the dry season is 0.14 kg m-³. Currently the gross value of production and net value added 

per ha for wheat in Koga is about US$ 591 and 461, respectively.  

The results reported here indicate that the farmers lack sound knowledge regarding on-farm water 

management, particularly on how much to irrigate and when to irrigate.  The responses from the needs 

assessment highlight that the timing of irrigation is not determined by the crop-water requirement, but 

instead by the experiences of other farmers as well as the availability of water.  As such, on farm water 

management has direct costs for scheme level performance, and this is a significant knowledge gap to 

be addressed. The fact that the timing of irrigation is guided by water availability leads to wastage of 

valuable water resources on one hand and results in irrigation water shortage on the other hand, to the 

downstream farms.  The general practice is to over-irrigate as long as water is available, which results in 

water shortages and conflicts in other parts of the scheme.  Access to sufficient water (during the 

irrigation season) declines from 39% at the head of the scheme to 29% and 23% at the middle and tail of 

the scheme respectively. Water conflicts between the irrigation water users occur around April-May 

when levels in the reservoir are low due to over-irrigation at the onset of the season.   

During the assessments, the farmers themselves have identified various interventions and capacity 

needs to improve yields in the irrigation scheme (Table 6).  Of these, the most commonly suggested is 

the proper/improved use of water.  In addition, farmers have identified the need for improvements in 

other inputs including seed and fertilizer, as well as in agronomic practices (Table 7).   These inputs were 

also identified as areas for improvement in rain-fed systems (Table 8). 

Table 6: Farmer identified interventions for improving irrigated yield (Source: Household interview, 

September 2017) 

 Interventions Frequency Percent 

Proper usage of water 121 57.9 

Using improved seeds 73 34.9 

Adequate input utilization 58 27.8 

Timely land preparation 51 24.4 

Using fertilizers 33 15.8 

 

Table 7: Interventions and technologies needed to improve irrigation performance 

Suggestions Frequency Percent 

Adequate supply of water for irrigation 29 13.9 

Agronomic practices 136 65.1 

Proper cleaning of water canals 3 1.4 

Improve water management (related to administration ) 2 1.0 



 
 

Better water technologies 22 10.5 

Using water meters to improve water equity 8 3.8 

Input supply (seed, fertilizer) 173 82.8 

 

Table 8: Interventions and technologies needed to improve yield of rain-fed crops 

Suggestions Frequency Percent 

Improved seeds 77 36.8 

Fertilizer 63 30.1 

Planting technologies 152 72.7 

Crop protection 28 13.4 

Knowledge of input application 56 26.8 

 

4.2.1 Summary: Key Recommendations 

The land within the Koga scheme is typically used for both irrigated and rain-fed production.  Of the 

farmers sampled 94% use the land twice in a year, i.e. once irrigated and once rain-fed, while 5% use the 

land twice with irrigation and once for rain-fed crops.  Capacity building activities and approaches to 

enable locally relevant use of the water productivity data thus need to address both production systems.  

It is clear from previous studies and the data presented in this report that the stakeholders in the Koga 

area are relatively ‘new’ to irrigation and are experiencing a struggle to translate their inputs into 

optimal yields.  This is resulting in low on-farm water productivity, soil degradation (through leaching), 

over withdrawal of water resources, and conflicts in the scheme. Furthermore, the sub-optimal 

management of irrigation water is resulting in the actual irrigated land being less than the designed 

command area. Providing access to relevant information systems and building the capacity in the use of 

the data would help determine the amount and timing of water allocation to various crops, which is a 

crucial component in irrigated agriculture, as it will reduce both on-site and off-site impacts of 

agricultural intensification ensuring its sustainability. 

For rain-fed production systems, the results highlight the need for both improved access to fertilizers, 

and improved understanding of the appropriate application of these.  Previous IWMI studies in the 

region have assessed application times for fertilizer following soil moisture availability, and have 

demonstrated that the combination of this information together with the right type and quantity of 

fertilizer recommendation shows great potential to increase water productivity during the rain-fed 

season. 

Based on previous studies and the needs assessment conducted for the purpose of this project, the 

recommendation is thus to reduce the water productivity gap in Koga through two entry points: 
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1. Reduction of irrigation water supplied to the crop during the irrigated cropping season 

2. Improvement in yield due to more efficient fertilizer use efficiency as a result of reduced nutrient 

and fertilizer leaching 

Furthermore, it is suggested that improved understanding of which type of information is useful for 

farmers to improve their irrigation practices is needed, as well as improved understanding of the form in 

which this information should be made available. The implementation of locally appropriate solutions to 

build capacity to achieve the recommendations above should include: 

1. The use of simple irrigation tools to improve the timing and quantity of water applied and to build 

the capacity of farmers to improve their land and water productivity 

2. Assessments to understand whether farmers who have no access to these technologies but have 

access to the information use the information to change their irrigation practices 

3. Quantification of the effect of access to information or irrigation tools on crop and water 

productivity as well as soil moisture regimes. 

 

Information on the irrigation tools recommended for this purpose is provided in Annex 3. 
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5. Additional information 

Annex 1: Stakeholders Table 
Stakeholders consulted to identify key actors in the agricultural and ICT sector involved in agricultural 

water management in Koga 

Position Name 

Head of Abay Basin authority Wondewosen 

Scheme- Abay basin authority, 

expert 

Girmachew 

District deputy head of the office 

of agriculture 

Yihune 

Minale 

ICT-Abay Basin Mamaru 

ICT-Abay Basin Mengistu 

Site supervisor from  Abay Basin 

office in the scheme   

Solomon  

Agronomist, scheme extension 

office 

Shiferaw 

Coordinator , scheme extension 

office 

Tawachew 

Senior supervisor, Scheme - Abay 

basin authority 

Hibretu 

 

Annex 2: Household Survey Questionnaire 
 

The Project: Capacity Development of Stakeholders to Increase Water Productivity 

Project objective: to improve the capacity of the direct beneficiaries to improve water productivity in 

both rain-fed and irrigated systems in a sustainable manner. 

Survey objective: To determine: i) current irrigation practices and the use of agricultural water 

management interventions; ii) the capacity needs of the different stakeholder groups in Koga Irrigation 

Scheme. 

Consent: Your willingness to respond to the questions below enables us to attain the survey objective. 

The data will be used only for this purpose and will be kept confidential and does not have any 

consequence on you or your family.  Are you willing to be interviewed?  1) Yes 2) No (discontinue) 

 

I. BACKGROUND INFORMATION 

1.1 General Information  1.1a) Household No: ---------------- 



 
 

1.1b)Date of 

Interview  

1.1c) Name of the 

Interviewer 

1.1d) Name of 

the Block 

1.1e)  

Quaternary canal  

(fill from the list) 

1.1f) Tertiary canal in the 

block (fill from the list) 

   QC1; QC2; QC3; 

QC4; etc 

TC1; TC2; TC3; TC4; TC5; TC6; 

TC7, etc 

 

1.2 Respondent information 

1.2a) Full name of 

respondent 

1.2b) Head of 

the HH?  

1.2c)Age 

(years) 

1.2d) Sex 1.2e) Household size  

Yes =[1],  No [2] Male =[1],Female =[2] Male Female Total 

       

1.2f: Type of farmer:  1) Treatment     2) Control 

1.2g) What type of farming do you practice 

in the scheme? (multiple response 

possible) 

[1] Rainfed crops    ; [2] Rainfed and 1 irrigated crop  

[3] Rainfed and 2 irrigated crop ; [4] 1 irrigated crop  

[5] 2 Irrigated crops 

1.2h) What type of farming do you 

practice outside the irrigation the scheme? 

(multiple response possible) 

[1] Rainfed crops    ; [2] Rainfed and 1 irrigated crop  

[3] Rainfed and 2 irrigated crop ; [4] 1 irrigated crop  

[5] 2 Irrigated crops 

 

1.3 Household information 

1.3a) Education of Head of the 

HH (Codes: 1 = no formal 

school, 2 = primary, 3 = 

secondary, 4 = Graduate/post 

graduate) 

1.3b) Secondary employment of 

the HH (Codes: 1 = agr labor, 2 = 

non-agr. Labor; 3 = Business; 

4=Other employment) 

1.3c) Number of HH members with  

agriculture as primary employment 

Adults (18-65 years old) 

Male Female Total 
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II. FARMING SYSTEMS 

A. Land tenure inside and outside the irrigation scheme and production decision 

No. Questions Responses (Circle or write as appropriate) 

Inside the Irrigation Scheme Outside the Irrigation Scheme 

A1 Do you own land inside/outside the irrigation scheme? (1= Yes; 2= No)   

A2 What is the total area of land owned inside/outside the scheme (ha)?   

A3 What is the area irrigated inside/outside the scheme, including 

supplementary irrigation (ha)? 

  

A4 What is the area used for crop production using rainfall (rainy season) 

(ha)? 

  

A5 What is the irrigated area used for rainfed crop production (ha)   

A6 How did you access the land inside/outside the scheme? 1= Own; 2= Purchased;  3= 

Rented;  

4= Shared;   5=Exchanged; 6= 

Inherited 

1= Own; 2= Purchased;  3= 

Rented; 4= Shared;   

5=Exchanged; 6= Inherited 

A7 Total irrigated area shared out last 1 year (ha)   

A8 Total rainfed area shared out last 1 year (ha)   

A9 Total irrigated area shared in last 1 year (ha)   

A1

0 

Total rainfed area shared in last 1 year (ha) 

  

A1

1 

Total irrigated area rented out last 1 year (ha) 

  



 
 

A1

2 

Total rainfed area rented out last 1 year (ha) 

  

A1

3 

Total irrigated area rented in last 1 year (ha) 

  

A1

4 

Total rainfed area rented in last 1 year (ha) 

  

A1

5 

Do women have access to and control over land? (1= Yes; 2= No) 

  

A1

6 

Do you intercrop your irrigated crops? (1= Yes; 2= No) 

  

A1

7 

Do you intercrop your rainfed crops? (1= Yes; 2= No) 

  

A1

8 

What type of crops do you grow on 

irrigated field? 

1= Cereals;  2= Pulse; 3=Vegetables;  4=Fruits 

5= Fodder crops; 6= khat; 7= Coffee 

1= Cereals;  2= Pulse; 3=Vegetables;  4=Fruits 

5= Fodder crops; 6= khat; 7= Coffee 

A1

9 

What type of crops do you grow on 

rainfed field? 

1= Cereals;  2= Pulse; 3=Vegetables;  4=Fruits 

5= Fodder crops; 6= khat; 7= Coffee 

1= Cereals;  2= Pulse; 3=Vegetables;  4=Fruits 

5= Fodder crops; 6= khat; 7= Coffee 

A2

0 

What are the factors you consider to 

decide on the type of crop you 

plant/grow on irrigated field? 

1= Irrigation water availability; 2= Inputs availability; 

3=Marketability; 4= Food value  

5= Size of rainfed area 6=Others (specify) 

1= Irrigation water availability; 2= Inputs 

availability; 

3= Marketability; 4= Food value  

5= Size of rainfed area 6=Others (specify) 

A2

1 

What are the factors you consider to 

decide on the type of crop you 

plant/grow on rainfed field? 

1= Irrigation water availability; 2= Inputs availability; 

3=Marketability; 4= Food value  

5= Having large rainfed area  

1= Irrigation water availability; 2= Inputs 

availability; 

3=Marketability; 4= Food value  
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6= Considering cost of inputs;  7= Others (specify) 5= Having large rainfed area  

6= Considering cost of inputs;  7= Others 

(specify) 

 

B. Access to and use of irrigation 

No. Questions Responses (Circle or write as appropriate) 

Inside the Irrigation Scheme Outside the Irrigation Scheme 

B1 If the farmer irrigated crop during recent 

years  

(1= Yes; 2= No)  ------------- (If No, skip) ---------------- (If No, skip) 

B2 What type of irrigation method do you 

apply? 1= Surface flood, 2= pipes, 3= check basins, 

4= micro-irrigation; 5= Furrow;  

1= surface flood, 2= pipes, 3= check 

basins, 

4= micro-irrigation; 5= Furrow;  

B3 What is the source of water? 1=canal/ ditch, 2=pond, 3= well/ ground water; 4 

=Lake;  

1=canal/ ditch, 2=pond, 3= well/ ground 

water; 4= Lake;  

B4 Do you use any technology to lift water 

 

1= no technology, 2= bucket and rope, 

3= rope and washer, 4= motorized 

pump, 5= others 

B5 How do you access water for 

irrigation? (Multiple response) 

1= There is fixed irrigation cycle/ Depends on rules set by the 

WUAs;  

2= Irrigate whenever needed (water always available)) 

3= Buy water from neighboring farmers (turn can be purchased) 

4= Special request to WUG when needed 

1=  Use water lifting technologies 

2= Irrigate whenever needed (no water 

shortage) 

3= Buy water from neighboring farmers 

(turn can be purchased) 



 
 

No. Questions Responses (Circle or write as appropriate) 

Inside the Irrigation Scheme Outside the Irrigation Scheme 

5= Others (specify) 4= Others (specify) 

B6 Is irrigation water available throughout a 

year when needed for irrigation? 

 (1= Yes; 2= No)   

B7 If No, which months is the irrigation water 

scarce? Dec; Jan; Feb; March; Apr; May; June Dec; Jan; Feb; March; Apr; May; June 

B8 Do you think the yield obtained in your  field 

is high our low compared to other farmers in 

the scheme? 

1= Higher 

2=Lower 

3= Same 

1= Higher 

2=Lower 

3= Same 

B9 If the response to #8 (yield) is lower, what 

could be the reasons? 

1= Poor/ bad seeds 

2= Not sufficient fertilizer 

3= Shortage of water 

4= Other (specify) 

1= Poor/ bad seeds 

2= Not sufficient fertilizer 

3= Shortage of water 

4= Other (specify) 

B10 Is there flexibility in irrigation water distribution based on availability and crop? 

(1= Yes; 2= No)   

B11 Do you get sufficient water for your crop as you wish? (1= Yes; 2= No)   

B12 If response to #11 is 2, what do you 

do? 

1= Appeal to the WUA 

2= Purchase/support from neighboring farmers 

3= Reduce the irrigation frequency 

1= Use water saved on farm 

2= Purchase/support from neighboring farmers 

3= Reduce the irrigation frequency 
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No. Questions Responses (Circle or write as appropriate) 

Inside the Irrigation Scheme Outside the Irrigation Scheme 

4= Take water without asking for it; 

5= Decide not to irrigate that season; 

6= Choose different crop which do not need water 

7= Mulching; 7 = Others (specify) 

4=Decide not to irrigate that season; 

5= Choose different crop which do not need 

much water 

 

B13 How do you determine to 

start irrigating? 

1= Fixed by WUG 

2= When the soil looks a bit dry (test with hand/finger) 

3= When others who have the same crop as me irrigate 

4= when other even if crop is different irrigate 

5=When the plant looks dry 

6= other please specify 

1= Information from extension staff or other 

sources 

2= When the soil looks a bit dry (test with 

hand/finger) 

3= When others who have the same crop as me 

irrigate 

4= when other even if crop is different irrigate 

5=When the plant looks dry 

6= Other (please specify) 

B14 When do you stop irrigating 

your field? 1= When the canal I get water from has no more water 

2= The same time/amount of irrigation as neighbor 

farmers with the same crop 

3= The same time/amount as neighbouring farmers even 

if the crop is different; 

4= If the water user group leader cuts off my water or 

tells me my turn is finished 

1= When the canal I get water from has no more 

water 

2= The same time/amount of irrigation as 

neighbor farmers with the same crop 

3= The same time/amount as neighbouring 

farmers even if the crop is different 

4= When I am tired (manual water lifting) or fuel 

runs out (motorized pumping) 



 
 

No. Questions Responses (Circle or write as appropriate) 

Inside the Irrigation Scheme Outside the Irrigation Scheme 

5= Other please specify  

B15 Do you think the irrigation water is efficiently utilized 

in/outside the scheme (without wastage)? (1= Yes; 2= No)   

B16 How much do you pay for irrigation water per year? (Birr)   

B17 Could you use the irrigation water in a better than you have 

been using? (1= Yes; 2= No)   

B18 If yes to B16, how?   

B19 

Where did you learn how to use irrigation water? 

1= Extension agent;       2= NGO;   3= 

WUA 

4= NGOs;   Others (specify) 

1= Extension agent;       2= NGO;   3= 

WUA 

4= NGOs;   Others (specify) 

B20 

How satisfied are you with the extension service provided 

to you on irrigation management? 

1= Not satisfied;       

2= Moderately satisfied;   

3= Highly satisfied 

1= Not satisfied;        

2= Moderately satisfied;   

3= Highly satisfied 

B21 

If not highly satisfied (in #19), why? 

1= The extension agents are not 

capable;        

2= Impractical training;   

1= The extension agents are not 

capable;        

2= Impractical training;   
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No. Questions Responses (Circle or write as appropriate) 

Inside the Irrigation Scheme Outside the Irrigation Scheme 

3= Others (specify) 3= Others (specify) 

B22 Does the irrigation knowledge gained in the scheme 

improved irrigation outside the scheme? (1= Yes;    2= No)   

B23 Does the irrigation knowledge gained outside the scheme 

improved irrigation inside the scheme?  (1= Yes;    2= No)   

    

 

C. Irrigated farming 

What are the 3 most common crops you have grown with irrigation during the last 1 year? Fill Table below: (*Note: most common crop is the one 

with largest area allocated to); If a plot is allocated to two crops sequentially, register each as separate crop. 

Note: 1= Wheat 2= Maize 3=Millet 4= Teff 5= Potato 6= Onion 7= Tomato 8= Cabbage 9= Pepper 

What are the major crops you produced using irrigation during the last 

1 year (inside and outside the scheme) 

Irrigated inside the Scheme Irrigated outside the Scheme 

Crop------ Crop------ Crop------ Crop------ Crop------ Crop------ 

C1. Have you produced this crop during the last one year? (1= Yes;    2= 

No) 

      

C2. Area allocated to the crops? (ha)       

C3. In which month was the crop planted?       

C4. What was the crop grown before this on the plot?       

C5. Was the plot selected for the intervention? (1= Yes;    2= No)       



 
 

What are the major crops you produced using irrigation during the last 

1 year (inside and outside the scheme) 

Irrigated inside the Scheme Irrigated outside the Scheme 

Crop------ Crop------ Crop------ Crop------ Crop------ Crop------ 

C6. Frequency:       

How many times did you plow land?       

How many times did you apply fertilizer?       

How many times did you cultivate/weed?       

How many times did you irrigate the field during one season?       

How long did you irrigate each time, on average (hrs)       

Is this irrigation frequency enough for good yield? (1= Yes;    2= No)       

Did you use pesticide/herbicide?  (1= Yes;    2= No)       

How many times did you apply pesticide?       

Did you apply organic fertilizer (compost or manure) (1= Yes;    2= No)       

C7. Amount:       

Amount of seed used (kg/area above)       

Total oxen days used for land preparation (pair of oxen)       

Tractor hours? (if used)       

Labour used for planting (Man-day)       

Amount  of DAP applied (kg)       

Amount of Urea applied (kg)       
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What are the major crops you produced using irrigation during the last 

1 year (inside and outside the scheme) 

Irrigated inside the Scheme Irrigated outside the Scheme 

Crop------ Crop------ Crop------ Crop------ Crop------ Crop------ 

Amount of mixed fertilizer applied (kg)       

Amount of diesel used for pumping water for irrigation (until harvest) 

(lt) 

      

Amount of pesticides used (lt),        

Total labour used for cultivation (Man-day)       

Total labour used for irrigation (Man-day)       

Total labour used for weeding (Man-days)       

Total labour used for harvesting? (Man days)        

C8. In which crop production do women participate?       

C9. Yield obtained in qt (1qt=100kg)       

C10. Do women control the income?       

C11. Have you ever experienced crop loss (1= Yes;    2= No)       

C12. What is the 

main cause of 

the loss in field? 

[1] Non- availability of water        

[2] Disease attack        

[3] Lack of information/advice       

[4] Lack of fertilizer        

[5] Poor seed quality       

C13. What is the proportion of the loss (%)       



 
 

What are the major crops you produced using irrigation during the last 

1 year (inside and outside the scheme) 

Irrigated inside the Scheme Irrigated outside the Scheme 

Crop------ Crop------ Crop------ Crop------ Crop------ Crop------ 

C14. Quantity of product sold (qt)       

C15. Quantity consumed for family use (qt)       

C16. Did you face any production problem last 1 year for these crops?  

(1= Yes;    2= No) 

      

C17. Type of problem:  

(1= Yes;    2= No) 

Input shortage       

Water shortage       

Pests and disease       

Escalating input price       

Others (specify)       

C18. Average price of the product last 1 year (Birr/qt)       

 

D. Rain-fed farming 

What are the 3 most common crop you have grown with rainfall during the last 1 year? Fill Table below: (*Note: most common crop is the one with 

largest area allocated to); If irrigated land is used for rainfed as well as if non-irrigated land us used for rainfed crop production, record them. 

Note: 1= Wheat 2= Maize 3=Millet 4= Teff 5= Potato 6= Onion 7= Tomato 8= Cabbage 9= Pepper 
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What are the major crops you produced using rain during the last 1 

year (inside and outside the scheme) 

Inside the Scheme Outside the Scheme 

Crop------ Crop------ Crop------ Crop------ Crop---- Crop------ 

D1. Have you produced this crop during the last one year? (1= Yes; 

2= No) 

      

D2. Area allocated to the crops? (ha)       

D3. In which month was the crop planted?       

D4. Frequency:       

How many times did you plow land?       

How many times did you apply fertilizer?       

How many times did you cultivate/weed?       

Did you use pesticide/herbicide? (Yes=2; No=1)       

How many times did you apply pesticide?       

Did you apply organic fertilizer (compost or manure) (1= No; 2=Yes)       

D5. Amount:       

Amount of seed used (kg)       

Total oxen days used for land preparation (pair of oxen)       

Tractor hours? (if used)       

Labour used for planting (Man-day)       

Amount  of DAP applied (kg)       

Amount of Urea applied (kg)       



 
 

What are the major crops you produced using rain during the last 1 

year (inside and outside the scheme) 

Inside the Scheme Outside the Scheme 

Crop------ Crop------ Crop------ Crop------ Crop---- Crop------ 

Amount of mixed fertilizer applied (kg)       

Amount of pesticides used (lt)       

Total labour used for fertilizer application (Man-day)       

Total labour used for cultivation (Man-day)       

Total labour used for cultivation/weeding (Man-days)       

Total labour used for harvesting? (Man days)        

D6. In which crop production do women participate?       

D7. Yield obtained in qt (1qt=100kg)       

D8. Do women control the income?       

D9. Have you ever experienced crop loss (1= Yes;    2= No)       

D10. What is the 

main cause of 

the loss in field? 

Poor rainfall [1]       

Disease attack [2]       

Lack of information/advice [3]       

Lack of fertilizer [4]       

D11. What is the proportion of the loss (%)       

D12. Quantity of product sold (qt)       

D13. Quantity consumed (qt)       
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What are the major crops you produced using rain during the last 1 

year (inside and outside the scheme) 

Inside the Scheme Outside the Scheme 

Crop------ Crop------ Crop------ Crop------ Crop---- Crop------ 

D14. Average price of the product last 1 year (Birr/qt)       

 

E. Crop Information Service 

E1. What type of information services did you receive last 1 year?  

No Type of service (1= Yes;    

2= No) 

Source 

1= Extension agent;    

2= NGO;   3= WUA;      

4=  Phone  5= TV;          

6= Radio  

7= Others (specify) 

Level of knowledge 

gained from service: 

0=None; 1= Knows little; 

2= Basic knowledge; 3 

Knows well; 4= Perfect 

Have you applied the 

knowledge? 

(1= Yes;    2= No) 

From which of these 

sources would you like 

to receive the 

information? 

(1= Extension agent;    

2= NGO;   3= WUA;           

4= NGOs;   5= TV;               

6= Radio 7= Phone); 

To 

Irrigated 

crops 

To rainfed 

crops 

1 Land preparation       

2 Row planting       

3 Fertilizer 

application 

      

4 Irrigation 

application 

      

5 On farm water 

management 

      



 
 

6 Agronomic 

practices 

      

7 Pest and disease 

management 

      

8 Post-harvest 

handling 

      

9 Market 

information  
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E2. How frequently have you currently receiving advisory service for rainfed crop production?  

 1) Daily 2) Weakly 3) Bi-weekly 4) Monthly  5) None 

E3. How frequently have you received advisory service for irrigated crop production, (latest season)?  

 1) Daily 2) Weakly 3) Bi-weekly 4) Monthly  5) None 

E4. What are the major problems of increasing yield of irrigated and rainfed crops? 

No. Problems/constraints Irrigated crops  

(1= Yes;    2= No) 

Rainfed crops  

(1= Yes;    2= No) 

1 Shortage of irrigable land   

2 Shortage of water for irrigation   

3 Wastage of  irrigation water (too much water for 

irrigation) 

  

4 Lack of water saving technique   

5 Lack of or limited knowledge on irrigation water 

management 

  

6 Shortage of improved seed   

7 Shortage of fertilizer   

8 Shortage of chemicals for crop protection   

9 Shortage of market for the products   

10 High post harvest loss- poor handling   

11 Others (specify)   

 

IV. CELL PHONE AND INTERNET ACCESS 

Question Answers 

F1. Do you have a cell phone? 

(1= Yes;    2= No) 

If yes, Tel. No: ------ 

F2. How much you spend for local call per month? -------Birr 

F3. Do you use cell phones for getting information about markets, 

transportation, etc.?  

F4. Can you read? (1= Yes;    2= No)  

F5. What language? 1= Amharic;   2= English 

F6. Can you write? (1= Yes;    2= No)  



 
 

Question Answers 

F7. In what language? 1= Amharic;   2= English 

F8. Do you receive message by phone? (1= Yes;    2= No)  

F9. How do you receive 

message? 

1= SMS;    2= Voice message 3= Internet;  4= Email;  

Others (specify) 

F10. Is the cell phone network 

coverage available all the time? 

1= All time available; 2= Sometimes available; 3=Not 

available 

F11. Can you access the network? (1= Yes;    2= No)  

F12. Do you travel frequently to access the network? (1= Yes;    2= No)  

F13. How far do you travel? ------minutes 

F14. Do you own a radio? (1= Yes;    2= No)  

F15. Do you listen to the radio (whether owned radio or not)? (1= Yes;    2= 

No)  

F16. Does the radio program advice on irrigation? (1= Yes;    2= No)  

F17. Do you own a TV?  (1= Yes;    2= No)  

F18. Do you watch TV (whether owned TV or not)? (1= Yes;    2= No)  

F19. Does the radio program provide advice on irrigation? (1= Yes;    2= No)  

 

V. Suggestion 

G1. What are the three priority irrigation technologies do you need to increase yield of irrigated 

crops? 

________________________________________________________________________ 

G2. What knowledge improvement intervention would you need to improve water management and 

increase yield of irrigated crops? 

________________________________________________________________________ 

G3. What are the three priority agricultural technologies you need to increase yield of rain-fed 

crops? 

________________________________________________________________________ 

G4. What are knowledge improvement interventions do you want to improve your knowledge of 

rain-fed crop management and increase yield? 

________________________________________________________________________ 

G5. Suggest other support you need to improve your yield from the scheme? 

________________________________________________________________________ 
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Annex 3: Checklist for Qualitative Data Collection 
 

A 3.1 Checklist for key information interviews with Water User Associations (WUAs) 
Target (selected from different blocks in the upper, middle and lower part of the scheme):  

1. WUA committee members  

2. Non-committee members 

Name of the Association: ______________________ Name of Block: __________________ 

Date:__________________________________ 

List of participants and gender: 

Sr. No Full Name Sex Position 

    

 

1. When was the block started operating?  

2. Does it have bylaws? Do all member of the association know the content of the bylaws? 

3. Explain the role of the WUA? How does it serve its members?  

4. Is the bylaws enforced? What are the challenges of enforcing the bylaw? 

5. How do you allocate water between the farmers at a given outlet? Discuss briefly the water 

allocation process. 

 Is there a fixed schedule?  Is it on demand bases?  

 Do farmers receive water for a fixed duration? 

 Do you think there is wastage of valuable farm water resource according to the current 

water allocation system? 

 How does the crop specific demands for water accommodated (i.e. some farmers may 

need more water than others)? 

 How is equity in water use applied? 

 Explain the amount and procedures for payment for water?  

 Is water sharing or transaction between farmers allowed? Is it done even if not allowed? 

Explain how. 

6. How is the irrigation water use scheduled? What determines how much water is used by a farmer? 

How do you ensure equity? Is the irrigation water is optimally used? If not explain? 

7. Does the WUA use information from different sources to do its functions? 

 What type of information? 

 From whom? 

 How does the information help the WUA to improve water allocation decision? 

 What other information is needed to further improve water allocation/management 

decision? 

 Have you ever used digital information? Would you be willing to use?  

 Which information would helpful to your? (Rank) 

8. Has there been any conflict on water allocation/use?  

 And between which actors?  

 At which level of the scheme? 



 
 

 How was it resolved?  

 Does the WUA have conflict resolving mechanism? Discuss 

9. Are the committee members trained? On what were the training provided? Who provided the 

training? 

10. What are the crops grown in the scheme? Who decides on which crop to grow in the block in a 

season?  

11. Is there any regulation regarding crop rotation? 

12. Do all farmers within the WUG have equal access to water?  

 If not, what are the reasons?  

 And how could we improve this? 

13. Do farmers pay for the irrigation water? What amount? Payment procedure and how effectively 

collected? Does it show variation between canal levels? 

14. How do you understand water productivity? Explain 

15. Has access to irrigation water affected crop choice, input use and productivity of land? 

16. What mechanisms are there in your WUA to increase water productivity? 

17. How do you save irrigation water? What mechanisms are used by farmers to save water (could be 

for themselves or economize the water use to enable fellow farmers use it)? 

Some examples: Mulching (Covering the plant/soil surface by leafs and grasses); Constructing small 

shades; Using deep ploughing; Use small dams or wells; Use reservoirs like ‘roto’; Combinations of 

the above, other means, please specify. 

1. Do you think the quaternary outlets supply sufficient water to the field throughout the months 

when water is released? 

 Which months there is less or more water available at the quaternary outlets? 

 How do you manage the water when there is scarcity? Also linked to #17 

2. Do you think the farmers in the block have adequate knowledge of: 

 Land preparation depending on what the crop needs? 

 Seed selection? Fertilizer application and timing? 

 Irrigation scheduling? Frequency and time of irrigation? 

 Understanding crop water requirement in irrigation? 

 Crop protection? 

 Time of harvesting? 

 Post harvest crop management? 

 Accessing market information and selling for better price? 

3. Establish the cropping calendar for two irrigated and two rainfed crops (when do the different 

activities start and end along the calendar month?) 

4. Who/which organizations (government, NGOs, private) support the WUAs (and through you 

farmers) to effectively use irrigation land and water? 

5. What are the supports or services provided to the WUAs (elaborate for each)? Who provides these 

services? What are the materials (technologies provided)? 

6. Extension service; credit service 

7. Training (for building capacity- of whom and on what)? 

8. Input supply; market linkage 

9. Irrigation scheme management; supervision, etc 



Technical Report: Stakeholder mapping and needs assessment, Koga (Ethiopia) 

 

47 | P a g e  
 

10. What are the capacity gaps (material, technology, knowledge related) in relation to water 

productivity do you observe for: 

 WUAs? 

 Farmers? 

 Extension staff supporting the farmers and WUAs? 

11. What capacity building interventions (material, technology, knowledge related) would you 

suggest for the above stakeholders in relation to water productivity increase? 

12. Any other comments and suggestions  

A 3.2 Checklist for Key Information Interviews with Other Stakeholders 
Target: Woreda Agriculture and NR office; Cooperative Agency; Water and Irrigation; Koga Scheme 

Management 

Name of the Organization: ______________________________________ 

Date:__________________________________ 

List of participants and gender: 

Sr.No Full Name Sex Position 

    

 

1. What are the roles and responsibilities of your organization in irrigation system development and 

use? 

2. Do you think your organization is serving the WUAs and irrigation users as expected? If not what 

are the limitations? 

3. What is the engagement of your organization to make Koga Irrigation Scheme to operate 

sustainability and efficiently?  

4. Does your organization use information from different sources to do its functions to improve 

irrigation water productivity? 

 What type of information? 

 From whom? 

 How does the information help the WUA to improve water allocation decision? 

 What other information is needed to further improve water allocation/management 

decision? 

 Have you ever used digital information? Would you be willing to use?  

 Which information would helpful to your? (Rank) 

5. What capacity building interventions in relation to water productivity and irrigation management 

have been implemented by your organization for:  

 WUAs? 

 Farmers? 

 Extension staff? Are the extension staffs equipped with technical knowledge of irrigation 

water management? 

6. How far has the capacity building intervention to increase crop and water productivity been used 

by the beneficiaries? 



 
 

7. Do farmers pay for the irrigation water? What amount? Payment procedure and how effectively 

collected? Does it show variation between canal levels? Does the payment motivate economizing 

water use? Is there other ways to improve water use efficiency? 

8. What are the capacity gaps (material, technology, knowledge related) which needs to be filled (for 

each of them) 

 WUAs? 

 Farmers? 

 Extension staff supporting the farmers and WUAs? 

9. Who/which organizations (government, NGOs, private) support the WUAs (and through you 

farmers) to effectively use irrigation land and water? 

10. What are the supports or services provided to the WUAs and the irrigation users by these 

stakeholders in relation to? 

 Extension service 

 Credit service 

 Training (for building capacity- of whom and on what)? 

 Input supply 

 Market linkage 

 Irrigation scheme management 

 Supervision, etc 

11. What capacity building interventions (material, technology, knowledge related) would you 

suggest for your organization to effectively support the WUA and irrigation beneficiary farmers to 

effectively and sustainably use irrigation water and irrigable land? 

12. What capacity building interventions (material, technology, knowledge related) would you 

suggest for other stakeholders to effectively support the WUA and irrigation beneficiary farmers 

to effectively and sustainably use irrigation water and irrigable land? 

13. What capacity gaps exist in your organization limiting effective support to the scheme? 

14. Any other comments and suggestions 
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Annex 4: Information briefs: irrigation scheduling tools 

A 4.1 Wetting front detectors as an irrigation scheduling tool 
Wetting front detectors3 are mechanical devices, which are installed in pairs at a specific depth 

below the soil surface. The tool supports farmers to identify when to stop irrigation by indicating 

when field capacity is reached. When field capacity is reached and the soils gravitationally drain, 

water is collected within the reservoir below the funnel. Depending on the amount of water 

collected in the reservoir (i.e. suction > 3kPa) the float will be activated (Schmitter, et al., 2017). Each 

pair consists of a yellow and a red indicator. The shallow detector (yellow indicator) is installed 

around 1/2nd of the effective root zone whereas the deep detector (red indicator) is generally 

installed around 2/3rd of the root zone. Installation depth depends on the irrigation system (furrow, 

drip, surface, etc.) and soil condition (Figure 12). 

 

Figure 12: Installation of the wetting front detector in a furrow system for wheat. 

A 4.2 Chameleon sensors as an irrigation scheduling tool 
Chameleon sensors4 are created from gypsum blocks that measure the resistance and indicate the 

“easiness” for the crop to extract water from the soil. The sensors are installed in the soil at specific 

depths depending on the root zone development of the soil and connected to a WiFi reader that has 

3 led lights (each light corresponds to one specific depth). Each led light has three color options: 

blue, green, red informing the farmer whether the soil is wet, moist or dry, respectively (Figure 13). 

The switch from blue to green occurs between 20-25 kPa and from green to red > 40-45 kPa. Hence, 

the sensor does provide simple information to the farmer, guiding him whether he should irrigate 

and when he has applied sufficient water.  

                                                           
3 https://research.csiro.au/scientistsgarden/fullstop-wetting-front-detector/  
4 https://research.csiro.au/scientistsgarden/chameleon-soil-water-sensor/  

https://research.csiro.au/scientistsgarden/fullstop-wetting-front-detector/
https://research.csiro.au/scientistsgarden/chameleon-soil-water-sensor/


 
 

 

Figure 13: Example of color scheme representing wet (Ricard Stirzaker, CSIRO). 
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temporal variability of agricultural water and land productivity. Through the 
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have access to new information to assess the performance of systems and to 
identify where to focus investments to modernize the irrigation schemes; and 
government agencies will be able to use the information to monitor and 
promote the efficient use of natural resources.

Funded by:

Frame consortium:

Partners:

CA1202EN/1/08.18

ISBN 978-92-5-1308844

9 7 8 9 2 5 1 3 0 8 8 4 4


	Blank Page



