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Introduction 

Researchers at IFAD selected the Participatory Small-scale Irrigation Development Programme 

(PASIDP) in Ethiopia as a candidate for an ex-post impact assessment as part of the IFAD9 Impact 

Assessment Initiative (IFAD9 IAI). This document describe the impact assessment plan for the high-

frequency data collection, which is a component of the ex-post impact assessment study of the 

PASIDP project in Ethiopia, specifically aimed at measuring farmers resilience to idiosyncratic and 

covariant shocks. The impact assessment of the PASIDP project conducted as part of IFAD9 IAI 

mainly focused on evaluating the impact of the project on agricultural production and marketing, and 

household consumption, both of which are related the PASIDP project's main goal to reduce rural 

poverty by increasing household income.
4
  

The PASIDP project was approved in 2008, and closed in 2015. During this time, 121 schemes were 

constructed and the total land area under irrigation increased by more than 12,000 hectares. The 

PASIDP project is estimated to have benefited 311,000 individuals in 62,000 households. The total 

cost is US$ 57.8 million. The activities implemented by the project reached more than 62,000 

beneficiary households in four regions (Amhara, Oromia, SNNPR, and Tigray) of Ethiopia, which 

were selected by the Government of Ethiopia (GOE). In Table 1, we present the distribution of 

PASIDP irrigation schemes by region and by type of irrigation schemes chosen to be constructed. 

Figure 1 presents the locations of the irrigation facilities constructed and upgraded as part of the 

PASIDP project. 

Access to improved water supply through irrigation infrastructures is claimed to be one channel that 

may help farmers in the developing world significantly improve their agricultural production, 

welfare, and resilience. However, there is still little empirical evidence to support this claim. The 

purpose of the present proposal is to conduct a high-frequency data collection exercise to supplement 

a recently conduct ex-post impact assessment as part of the IFAD9 Impact Assessment Initiative 

(IFAD9 IAI), with the purpose of investigating the impact of a small-scale irrigation infrastructure 

on farmers' livelihood outcomes in four regions of rural Ethiopia.  

This high-frequency data collection exercise is an add-on component to an ex-post impact 

assessment study of the PASIDP project conducted in March 2015. The three ex-post impact 

assessment-related activities undertaken under this collaborative work include: (1) the main ex-post 

impact assessment conducted in March 2015, (2) the ex-post impact assessment using a high-

frequency dataset, and (3) an ex-ante modelling component that aims at developing multiple policy 

scenarios for Ethiopian farming systems.  

The key outcome indicators of interest in this impact assessment using the high-frequency dataset are 

consumption-expenditure and resilience, as well as agricultural production and marketing. These 

outcomes are closely related to the strategic objectives (SO's) of IFAD: increased agricultural 

productive capacity (SO1), strengthened linkages between smallholder farmers and agricultural 

markets (SO2), and greater environmental sustainability and climate resilience (SO3). 

                                                             
4 This impact assessment of the PASIDP project as part of IFAD9 IAI used the data collected by the Ethiopian Institute 

of Agricultural Research (EIAR), and was completed in early 2016. 
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Table 1: Distribution of PASIDP Irrigation Schemes 

Region Scheme Type Number of Locations 

Amhara (28 schemes) 
River Diversion 26 

Spate 2 

Oromia (30 schemes) 

River Diversion 20 

Spate 8 

Spring 2 

SNNPR (17 schemes) 

River Diversion 12 

Spate 4 

Spring 1 

Tigray (46 schemes) 

River Diversion 21 

Spate 4 

Pump Supported 14 

Shallow Well 7 

Total  121 

 

Figure 1: PASIDP small-scale irrigation locations (Source: IIASA) 
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The PASIDP Project 

The Project Interventions 

Ethiopia's Ministry of Agricultural (MoA) was the main implementation unit of the PASIDP project, 

responsible for coordinating the project activities with other implementation institutions in the four 

regions covered by the project. The project was specifically designed to have the local WUA's 

responsible for the construction, operation, and maintenance activities of the irrigation schemes. This 

is mainly to create a sense of ownership among the WUA members, incentivizing them to be more 

committed to maintaining the installed and upgraded facilities. 

The target group of the project is households under the poverty line, with an average income of less 

than US$ 0.3 a day. Most of these households are subsistent farmers, most of which are food-deficit, 

and net buyers of food since their own agricultural production is not sufficient to meet their demands 

for the entire year. As women are the most vulnerable group of people in the communities covered 

by the project, the project specifically designed a number of activities for women.  

Before the implementation of the project, food-deficit woredas (districts) under the Productive 

Safety Net Programme (PSNP), implemented by the GOE, were selected. Then, woreda and kebele 

(sub-districts) officials along with community leaders, selected the type of small-scale irrigation 

scheme most appropriate for the area based on the local conditions and implementation capacity of 

the targeted beneficiaries.
5
 To supplement the development of the small-scale irrigation schemes, the 

project implementation officials and the community leaders also selected the most suitable training 

activities to offer to project beneficiaries. Within the scope of the PASIDP project, there are three 

main components offered according to the project's implementation manual: 

1. Institutional Development 

 Promote a highly participatory approach to irrigation development by community 

empowerment and the development of WUA's 

 Strengthen institutional capacity at the grassroot level and at the regional level 

 Improve the monitoring and evaluation (M&E) system 

2. Small-scale Irrigation Development 

 Improve catchment planning areas of small-scale irrigation schemes covering over 12,000 

hectares of irrigable land 

 Support planning, design, supervision and construction of small-scale irrigation 

development 

 Improve scheme-to-market access roads 

3. Agricultural Development 

 Strengthen agricultural support services, including the preparation of agricultural 

development plans  

 Improve farming practices mainly through better soil and water conservation measures 

 Promote seed production systems 

 Promote home gardens for women 

                                                             
5 Irrigation engineers surveyed the PASIDP project locations to choose and design the most suitable type of irrigation 

scheme for each project location based on geographical attributes (elevation and slope), and the maximum number of 

possible beneficiaries of the project. The types of small-scale irrigation scheme constructed include river diversion, 

spate, spring, pump-supported, and shallow well. Table 1 presents the types of irrigation schemes built in each region. 

For the next phase of the PASIDP project, microdams are expected to be built as well apart from the five types of 

irrigation schemes built during the first phase of the project.  
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Theory of Change 

A number of studies have documented that public investments in agriculture, designed, and rolled-

out to suit local conditions, contribute to increased agricultural productivity and resilience capacity 

of the same group (Asfaw et al., 2012; Azzarri et al., 2015; Minde et al., 2008). Investment in 

irrigation facilities illustrates a special example of improving the agricultural performances of 

farmers in the developing world by raising their productivity levels. Several empirical studies have 

found irrigation to have a positive impact on agriculture and poverty amongst small-scale farmers 

(Hussain and Hanjra, 2004; Lipton et al., 2003; Smith, 2004). Although the returns to investments in 

irrigation can be potentially high, the World Bank (2007) reports that irrigation coverage in Sub-

Saharan Africa remains low. With this information in mind, a strong case could be made for 

investing in the expansion of irrigation coverage across Sub-Saharan Africa as a means of improving 

agricultural productivity and alleviating rural poverty (Dillon, 2011). 

Ethiopia's geographical and climatic attributes provide a greater amount of rainfall than the rest of 

Africa on average (Kassahun, 2007). However, the agricultural sector in the country is constantly 

stricken by frequent drought and soil degradation (Matouš et al., 2013). These idiosyncratic shocks 

to agricultural production are closely linked to the persistence of poverty in rural Ethiopia. 

Insufficient functioning of irrigation infrastructures also exacerbates the presence of poverty 

amongst rural farmers, especially among the poorest of the poor (Del Carpio et al., 2011; Escobal, 

2005). A report by the World Bank (2006) shows that only 5% of irrigable land are covered with 

irrigation. 

As part of Ethiopia’s second generation Poverty Reduction Strategy Paper (also referred to as the 

Plan for Accelerated and Sustainable Development to End Poverty: PASDEP), the PASIDP project 

was launched. The overall objective of the PASIDP project was to reduce rural poverty (IFAD, 

2007). To achieve such objective, the project aimed to reduce rural poverty by improving household 

food consumption and agricultural revenue mainly through the development of small-scale irrigation 

infrastructures.  

Given the structure of the project and the details of activities involved, we can summarize the 

project’s theory of change in Table 2. Project’s interventions, which include constructing irrigation 

schemes, forming WUA's, training of WUA leaders and members, and providing capacity building 

and training activities, should help project’s beneficiaries in the following ways. First, the WUA's 

are formed within each community that receives the project. Second, the WUA leaders and members 

are provided with the necessary knowledge by project’s extension agents to manage and 

distribute/allocate water more efficiently and effectively. Third, beneficiaries increase their 

knowledge and awareness on agricultural technologies and options through capacity development 

activities. And finally, with a well-functioning irrigation infrastructure system in place, project 

beneficiaries would obtain (1) a more constant supply of water, (2) higher amount of water overall, 

(3) improved timing of water available to agriculture when it is most needed over the course of a 

cultivation season.  

From the activities highlighted above, the beneficiaries of the irrigation scheme would be able to 

adopt new agricultural technology, increase their production both at the intensive and extensive 

margins, increase crop yields, grow higher amount and more diversified types high-value crops, 

increase livestock production, diversify their agricultural production, use water from irrigation in 

case of erratic rainfall (as a risk management or risk coping strategy against erratic rainfall), and 

therefore increase their agricultural income as well as its stability which in turn would increase asset 

accumulation and savings. These outcomes should lead to more stable and higher household income, 

which will be measured through increase in agricultural revenues, and household consumption, and 

more stable and higher household income. Last, a more stable income would lead to a higher 

adaptive and coping capacity as well as resilience to shocks.  



 

 5 

Ethiopia: Participatory Small Irrigation Development Programme (PASIDP) Impact Assessment Plan 

Table 2: PASIDP Logical Framework  

Inputs/Activities 

 Formation of water user associations (WUA's) 

 Training of WUA leaders and members about water management and 

water distribution/allocation 

 Provision of agricultural capacity building and training services  

 Construction of irrigation infrastructure system 

Outputs 

 Greater access to water available for crops (through construction of 

irrigation infrastructure system) 

 More efficient water management (through formation and training of 

WUA leaders and members) 

 More efficient water distribution/allocation (through formation and 

training of WUA leaders and members) 

 Greater ability to adopt risk management and risk coping strategies 

(through construction of irrigation infrastructure system) 

 Improved access to information about agricultural knowledge and 

technology (through training activities) 

Outcomes 

 Adoption of new and more suitable agricultural technology 

 Expansion of cultivation areas (extensive margin) and crop rotations 

(intensive margins) 

 Increased crop production/higher yields of crop  

 More higher-valued crops cultivated 

 Increased agricultural diversification 

 Greater resilience against negative shocks  

Impacts 

 More stable and increased household income 

 Higher ability to adopt risk coping and risk management strategies 

against negative shocks 

Main Impact Assessment Questions 

This assessment investigates the impact of the PASIDP project on two main sets of outcomes. The 

first set of outcomes relates closely to the main goal of the project to reduce poverty by raising 

income: agricultural production and household consumption. Agricultural production is measured by 

the value of crop production, crop yields, and crop revenues. Farmers welfare is measured through 

money metrics, household consumption expenditure, which is a more appropriate indicator to 

illustrate households' disposable income than measuring household income. 

The second set of outcomes, though less examined, is resilience outcomes. According to Barrett and 

Constas (2014), the concept of resilience refers to "the capacity over time of a person, household or 

other aggregate unit to avoid poverty in the face of various stressors and in the wake of myriad 

shocks." In our study, we focus on the resilience outcomes at the household-level, and investigate 

how the strategies adopted by a household to achieve greater resilience interact with the strategies 

adopted by the households within the same community. The first set of outcomes, agricultural 

production and household consumption, were evaluated in both the main impact assessment and will 

continue to be central also in this high-frequency impact assessment. However, the latter will focus 

more specifically on resilience outcomes.  

According to the TOC of the PASIDP project, a number of research questions can be advanced in 

this impact assessment study. Research questions 1-5 have already been investigated using the 

dataset collected by EIAR as part of the main ex-post impact assessment of the PASIDP project. In 

this impact assessment study using the high-frequency dataset, our focus is on research questions 6 

and 7 only.  
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Question 1: Have the levels of cash input expenditures of PASIDP beneficiaries increased as a 

result of the project? 

Question 2: Have the cultivation areas of PASIDP beneficiaries expanded as a result of the project? 

Question 3: Have the agricultural productivity levels of PASIDP beneficiaries increased as a result 

of the project? 

Question 4: Have the PASIDP beneficiaries diversified their crop cultivation (growing more types 

of crop) as a result of the project? 

Question 5: Have the levels of agricultural revenue among PASIDP beneficiaries increased as a 

result of the project? 

Question 6: Have the consumption levels of food and non-food items among PASIDP beneficiaries 

increased as a result of the project? 

Question 7: Has the ability to adopt risk coping and risk management strategies among PASIDP 

beneficiaries increased as a result of the project? 

Relevant Literature 

The impact assessment of the PASIDP project using the high-frequency dataset explores the impact 

of the project on two sets of outcomes: poverty and resilience outcomes. We ask whether the small-

scale irrigation schemes, along with other capacity building and training activities offered as part of 

the project help their beneficiaries have more stable and higher income level by increasing 

agricultural production and household consumption, and improve their resilience to shocks by 

allowing them to better cope with and recover from negative shocks. In addition, we explore the 

heterogeneity of impact due to the fact that project's results may depend on the individual 

characteristics of farmers. Finally, we explore the heterogeneity of impact by accounting for 

individual risk preferences, which might be correlated with the household decisions to adopt 

agricultural practices, and take up risk management and risk coping strategies.  

The first objective of this study focuses on the impact of the PASIDP project on household income, 

as we measure by two main indicators: agricultural production and household expenditures (of both 

food and non-food items). Specifically in the case of rural Ethiopia, a number of studies have 

documented positive effects of small-scale irrigation on food consumption and agricultural revenue 

(Ersado, 2005; Van Den Burg and Ruben, 2006; Tesfaye et al., 2008; Bacha et al., 2011; Aseyehegu 

et al., 2012), the majority of existing studies that assess the returns to irrigation investments do not 

contain either valid comparison groups or random allocations of individuals or local communities to 

receive benefits from irrigation projects. Thus, this study helps complement the small, but growing 

literature that analyzes the impact of an irrigation project using impact assessment methodologies 

(Del Carpio et al., 2011; Dillon, 2011; Rejesus et al., 2011). 

The additional objective of this study is to analyze the impact of the PASIDP project on resilience 

using a high-frequency household survey. As mentioned earlier in this document, resilience is the 

ability to sustain, adapt , or recover from negatively exogenous shocks. Dercon (2002) emphasizes a 

few important concepts related to shocks and resilience. First, one needs to distinguish between 

common (covariant) risks and individual (idiosyncratic) risks. While common (aggregate or 

covariant) risks affects all individuals in an area, individual (idiosyncratic) risks are specific to a 

household or a group of households within the same area. In the context of rural Ethiopia, Dercon 

(2002) reports that the most common sources of risks include harvest failures (due to floods, 

drought, frost, etc.), policy changes (taxation, ban on labor, etc.), market shocks (low crop prices or 

low demand), and labor constraints (due to illnesses or deaths).  

Following the definition of resilience provided by Barrett and Constas (2014), there can be at least 

three possible types of capacity strengthening mechanisms that can help increase farmers resilience 

(Mitchell 2013). Absorptive capacity refers to "the ability of a system to prepare for, mitigate or 

prevent the impacts of negative events" (Cutter et al. 2008). For example, farmers might harvest their 
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crops earlier than usual during a bad year to prevent additional crop losses. Adaptive capacity may 

be defined as "the ability of a system to adjust, modify or change its characteristics and actions to 

moderate potential future damage and to take advantage of opportunities" to maintain the same level 

of well-being (Béné et al. 2012). For instance, farmers might adopt drought-tolerant crop variety in 

response to growing climate vulnerability. Transformative capacity is the "ability to create a 

fundamentally new system so that the shock will no longer have any impact" (Béné et al. 2012). 

Farmers within a community may increase their transformative capacity by engaging in a 

community-based forest conservation program to prevent excessive logging within the community. It 

is important to note these three types of mechanisms to enhance resilience are not mutually 

exclusive, and in many instances may take place concurrently. 

Another interesting aspect of the study on is the distinction between risk management and risk 

coping strategies (Alderman and Paxson, 1994). Risk management strategies are associated with 

the adoption of strategies to deal with the uncertain nature of the income-generating activities ex-

ante (also referred to as income smoothing) conducted by the households, even at the cost of possibly 

receiving lower returns. For example, not having sufficient and reliable of crop prices, might induce 

farmers to participate in contract farming arrangements, which would help them guarantee the price 

of their crops even though the guaranteed price might be lower than the average price in the market.  

Risk coping strategies are strategies which households take up to account for the uncertainty of 

income-generating activities ex-post (also referred to as consumption or expenditure smoothing). For 

instance, after a successful cultivation season, households might use the unusually high revenue from 

selling their crops to accumulate livestock asset, which they could sell back in the market in case the 

amount of crop losses from the following growing season is higher than expected. While a number 

of studies have focused on analyzing risk coping strategies (Morduch 1991; Kochar, 1995; Dercon, 

1996; Mazzocco and Saini, 2012; Munshi and Rosenzweig, 2016; among others), not many studies 

have paid particular attention to risk management strategies, or distinguishing the differences 

between the two mechanisms (Dercon, 2002). In this study, we acknowledge the difference between 

the two mechanisms, and ask whether the negative shocks are associated with greater adoption of the 

two mechanisms to buffer farmers against negative shocks. To measure the prevalence of the 

negative shocks, we also supplement the high-frequency household survey including observational 

data about vegetation index, temperature, and precipitation levels to control directly for the negative 

shocks. 

Within the context of the PASIDP project, the development of small-scale irrigation schemes may 

allow farmers with access to irrigation to take advantage of the improvements in the water supply 

from irrigation to adopt risk management (ex-ante) strategies in preparation of shocks, and to adopt 

risk coping (ex-post) strategies in response to shocks. As climate is rapidly becoming a major 

constraint to farmers who rely heavily on agriculture, the reliance on water for agriculture from 

irrigation is seen as one option to adaptation practices due to the variability in climate (Di Falco and 

Veronesi, 2014). Other forms of adaptation may include soil conservation measures (Kurukulasuriya, 

2011) and switch of crop choices to more higher-valued crops (Seo and Mendelsohn, 2008). On the 

one hand, as a means to foster the adoption of risk management strategies, farmers with access to 

irrigation are better able to grow crops throughout the year, allowing them to have greater 

opportunities to earn income from selling their crops rather than relying mostly on water from 

rainfall. On the other hand, irrigation may also help beneficiaries reduce the need to adopt negative 

risk coping strategies such as sale of assets, reduction of consumption, or migrate to other areas in 

search of other wage opportunities. Therefore, this study aims at providing evidence of how 

investments in irrigation may substitute to other risk management strategies, thus allowing farmers to 

improve their resilience through “positive” risk management strategies and “less harmful” risk 

coping strategies.  
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The literature also reports that the treatment effects of an irrigation project may be heterogeneous 

among its beneficiaries (Tucker and Yirgu, 2010). In this regard, we seek to identify the 

characteristics of the households whose benefits from the project are the greatest, and the 

characteristics of the households whose benefits are limited. Specifically in the case of small-scale 

irrigation in Ethiopia, Kaur et al. (2010) identify that pastoralists are the ones most affected by 

increasing climate variability as they require water for their grazing land and livestock herds. Tucker 

and Yirgu (2010) report that more well-off farmers usually receive higher benefits from an irrigation 

project since they have greater means to take advantage of the improvements in the supply of water 

by investing in productive farm inputs, renting additional land, and hiring additional labor to work 

on their farms. 

Another plausible, but less analyzed hypothesis is the source of differential impacts of irrigation. 

Specifically, the lack of adoption of other agricultural technologies complementary to irrigation, 

which may be necessary to fully harness the potential of irrigation, might hinder the full impact 

potential (Byerlee and Polanco, 1986; Mann, 1978). Also, a sizable body of literature has 

documented that the decision to adopt a new technology may be driven by individual unobserved 

characteristics (Bandiera and Rasul, 2006; Liverpool and Winter-Nelson, 2012; Songsermsawas et 

al., 2016). One component of the individual unobserved characteristics of the household is their risk 

preferences. A number of studies have documented that the adoption (or lack, thereof) of other 

technologies complimentary to irrigation is correlated with individual risk preferences or ambiguity 

aversion (Leathers and Smale, 1991; Esrado et al., 2004). Thus, to test this claim, we also plan to 

collect information about individual risk preferences or ambiguity aversion in our survey to test 

whether differential risk preferences or ambiguity aversion behavior among farmers may help 

explain the heterogeneity in the impact of the PASIDP project. Two studies by Andersen et al. 

(2008) and Dave et al. (2010) confirm that if individual risk preferences are not taken into account, 

estimates of inter-temporal choices (in our context – input investments decisions, and risk 

management and risk coping strategies) might contain bias, and confound the treatment effects 

estimates of the PASIDP project. It is important to note that we cannot directly observe risk 

preferences. Rather, we measure risk preferences through proxies, i.e. from the choices individuals 

make in experiments and answers from specific survey questions. 

Economists have long worked to measure individual-level risk preferences and personal resilience 

(Connor and Davidson, 2003; Eckel and Grossman, 2008; Holt and Laury, 2002). Within the context 

of developing countries, Binswanger (1980; 1981) developed a framework to measure risk 

preferences in rural villages in India by letting farmers make choices between several pairs of fair 

gambles. Several subsequent studies also have measured risk preferences using the expected utility 

framework in many developing country settings including in Indonesia (Miyata, 2003), Zambia (Wik 

et al., 2004), Uganda (Hill, 2009), China (Liu, 2013), and Vietnam (Tanaka, 2016). In the case of 

Ethiopia, the studies that have measured household risk preferences in a lottery or gambling 

framework include Mosley and Verschoor (2005), Yesuf and Bluffstone (2009), and Wossen et al. 

(2015).  

Building on the existing literature that measures risk preferences, a number of studies conducted in 

developed countries have shown that risk preferences are rather stable over time (Levin et al., 2003; 

Kimball et al., 2008). More recent studies conducted in developing countries have shown 

inconclusive evidence of changes in risk preferences when households are negatively affected by 

climatic shocks (Page et al., 2014; Cameron and Shah, 2015; Said et al., 2015; Samphantharak and 

Chantarat, 2015). Our study builds on the existing literature, by testing whether preferences change 

over time, and measures whether outcomes observed over a higher time frequency, are associated 

with both time-varying risk preferences choices, and subsequent decisions over time (Chuang and 

Schechter, 2015).  
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Impact assessment design 

Identifying the impact of the PASIDP project on poverty and resilience outcomes is challenging due 

to several reasons. First, the project contains multiple components, and the details of project delivery 

and project implementation vary according to the capacity of local institutions, timing, geographical 

landscape, characteristics of beneficiary, and selection of capacity building or training activities 

offered.
6
 Second, there is insufficient documentation about the project's target group, targeting 

strategy, list of activities offered, and list of beneficiaries.
7
 Third, project interventions were 

delivered in an ad-hoc fashion, which is not uncommon in the case of irrigation or other investments 

related to infrastructure that are subject to varying uncertainty regarding engineering complexity, 

procurement process of construction firms, length of construction times, among others. The non-

random nature of project placement is particularly important for impact evaluation since the presence 

of an irrigation project is likely to be correlated with geographical suitability, unobservable 

underlying characteristics leading to participation in the project, and pre-existing local conditions 

such as access to markets and roads (Dillon, 2011).  

In this ex-post impact assessment, we have adopted a mixed method approach by collecting both 

qualitative and quantitative information. In both sets of survey, a household is the unit of analysis. 

The qualitative information will focus on extracting the information related to the project assignment 

rule, the implementation details, and the channels through which the project activities affect the 

changes in the key outcome indicators. The quantitative information is in the form of a panel 

household survey collected in four rounds over a 12-month period. The purpose of collecting the 

quantitative household survey for one entire year is to capture the seasonal variation the outcomes 

within at least one agricultural cycle.  

It is necessary to note that this evaluation is an ex-post impact evaluation, which means that the 

evaluation is conducted after the project had already taken place. Thus, to strengthen the knowledge 

about the project assignment rule, implementation details, and its expected effects on poverty and 

resilience outcomes of its beneficiaries, we adopt a mixed-method research design which contains 

both qualitative and quantitative components. Although the main focus of the PASIDP project is 

small-scale irrigation development, the project includes two other components: institutional 

development (e.g. training for WUA's) and agricultural development (e.g. capacity building/training 

activities related to agriculture). In this evaluation, we account for the institutional development and 

the agricultural development components in our analysis. 

Considering the activities of the PASIDP project, some of them may generate positive impacts to 

both direct beneficiaries of the project, and other non-beneficiaries living in the same community, 

i.e. farmers whose plots are located outside the irrigation command area. For example, increased 

demand for agricultural labor from irrigated plots covered by PASIDP may be beneficial for other 

                                                             
6 The PASIDP project contains three components: institutional development, small-scale irrigation development, and 

agricultural development. While the main focus of this exercise is on irrigation development (making up approximately 

70% of the total project cost), one cannot separate out these other two components from the irrigation development 

component. Thus, this impact assessment also covers the impact of the other two components as well. 
7 To address the limitation about the insufficient documentation about the details about the project, we conduct a 

qualitative survey consisting of key-informant interviews (KII's) of local project implementers, and focus-group 

discussions (FGD's) of project beneficiaries in a sample of project areas in all four regions in May 2016. 



 

 10 

Ethiopia: Participatory Small Irrigation Development Programme (PASIDP) Impact Assessment Plan 

farmers living in the same area. As a result, farmers who do not benefit from PASIDP irrigation 

directly may receiving the benefits indirectly due to this increase in demand for labor. Therefore, in 

the treatment kebeles, we focus on collecting data from only households whose plots are located 

inside the PASIDP command areas, which would allow us to focus on estimating the impact of the 

benefits from irrigation. 

The impact assessment activities started in May 2016 with a qualitative study. The methodology of 

the qualitative study encompassed a series of narratives from focus-group discussions (FGD's) and 

key-informant interviews (KII's). The results from the qualitative study document positive impacts of 

the project on agricultural production, both in terms of yields, crop income, and diversification. The 

findings from the qualitative study also inform the design of the questionnaires for the high-

frequency survey. The quantitative high-frequency data collection will start with the enumerators 

training in September 2016. The data collection activities will start in November 2016, and will 

continue until November 2017 for a total of four rounds, with three months between each of the 

rounds. 

The study collects information from a sample of all the kebeles covered by the PASIDP project. 

Specifically, we choose to collect information from approximately 26 kebeles per region to obtain a 

sufficiently representative sample of all kebeles covered by the project. In each kebele, we collect 

information from 10 households (from a total of approximately 300-400 households in a kebele), 

which would result in a total of 260 households from each region in our sample (130 households in 

each treatment and control group from each region).
8
 Overall, our sample contains information from 

approximately 1,040 households.  

Our sampling strategy is a three-stage random sampling stratified by region, by agro-ecological 

zone, and precipitation levels. From the full list of 105 kebeles with small-scale irrigation schemes as 

shown earlier in Table 1, we applied a number of selection criteria to arrive at the final list of 

candidate locations that our survey will collect information from. Specifically, the PASIDP kebeles 

that are part of the final list of candidates to sample contain at least one small-scale irrigation scheme 

the following characteristics. 

1. The scheme is considered to be functional the program management unit (PMU). 

2. The projected abstraction rate of the irrigation scheme is not too high (no greater than the 90th 

percentile ranks of all irrigation schemes), which would prevent the random selection of 

irrigation schemes that may not be representative of the majority of the schemes built by 

PASIDP. 

3. The information about the size of command area after the construction of the irrigation scheme is 

available. 

After applying these three criteria, there are 93 kebeles remaining from a total of 105 kebeles in four 

regions. Then, we merge the average normalized difference vegetation index (NDVI) and average 

precipitation data of each kebele to the list of selected kebeles. After verifying that all the kebeles in 

each region have similar NDVI and precipitation values, we randomly selected the kebeles to 

proportionately sample according to the stratification by the precipitation levels. The randomly-

selected households in the selected kebeles within close proximity of the irrigation schemes are part 

of the treatment group.  

                                                             
8 Using the data collected by EIAR for the main ex-post impact assessment of the PASIDP project under IFAD9 IAI, we 

find that households within the same kebele exhibit relatively high intracluster correlation coefficient (ICC). Thus, we 

decide to collect information only from 10 households per kebele. 
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To avoid possible spillovers of project activities, we decided to collect information from the 

randomly-selected households in a different kebele in the same woreda to be part of the control 

group. The control group are the households in the kebele which exhibit similar characteristics with 

the treatment kebele in terms of geographical attributes and agricultural practices. We first compare 

the selected treatment kebeles to all other kebeles within the same woreda that are not covered by the 

PASIDP project, and choose kebeles that are closest to the selected treatment kebeles in terms of 

NDVI and precipitation levels to become candidates of the kebeles in the control group. This is to 

ensure that the treatment and control kebeles are similar in terms of agro-climatic conditions. To 

further confirm the similar characteristics of the kebeles in the treatment and the control groups, we 

consulted the local project coordinator in each region to select the final list of control kebeles in our 

sample from the list of candidate kebeles for the control group. 
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Sampling and data collection 

Key Indicators 

Outcome Measurement Source 

Output 

Irrigation access Seasonal access to irrigation Household survey 

Input investments Cash and other physical input purchases Household survey 

Information access 
Access to information from difference 

sources 
Household survey 

Market access 
Travel time and seasonal access to 

agricultural markets 
Household survey 

Outcome 

Agricultural productivity Agricultural record, by crop Household survey 

Market participation 
Input and output purchases, Amount of 

produce brought to market  
Household survey 

Improved resilience Exposure to negative shocks Household survey 

Impact 

Agricultural income Agricultural record, by crop Household survey 

Household consumption Food and non-food spending Household survey 

Qualitative Information 

The collection of qualitative information is important and useful because for evaluation purposes it 

helps clarifying a number of issues related to project targeting, implementation, and contextualizing 

the socio-economic and cultural setting in which the project had taken place. Also, collecting 

qualitative information is useful to document the details about some of the reasons behind the 

changes in the observed outcomes among the project beneficiaries (Rao and Woolcock, 2004; 

Ravallion, 2003). We conducted a qualitative survey consisting of FGD's and KII's in eight randomly 

chosen kebeles in four regions of the PASIDP project in May 2016.  

The information gathered from the qualitative research helped inform the design of the high-

frequency data collection to ensure that our survey is comprehensive enough to investigate the 

impact of the PASIDP project on poverty and resilience outcomes. First, the qualitative research 

allowed us to include the most common or relevant risk management and risk coping strategies since 

the initial reference list at hand did not contain an exhaustive list of all the possible risk management 

and risk coping strategies within the context of our setting. Second, it helped us design the sampling 

strategy of the high-frequency survey to collect the information from by identifying the most 

common types of negative shocks the households face, and corresponding risk management and risk 

coping strategies they adopted in response to those shocks. One important piece of information that 

we learned during the qualitative research work is that PASIDP irrigation beneficiaries were 

exclusively households with plots located within the irrigation command area. Thus, the design of 

the high-frequency survey will collect information from only farmers who have their plots in the 

command for the treatment group.  
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Third, we found out from the qualitative research work that farmers whose plots are not located 

within the command area could still benefit from the project activities from attending the capacity 

building and training activities offered by the project implementers. As a result, they could be 

considered indirect beneficiaries of the project, and might not be appropriate as the control group. 

Thus, we decided to select households for the control group from another kebele within the same 

woreda with similar conditions top the kebeles with PASIDP irrigation schemes. Last, the findings 

from the qualitative research pointed out at the substantial variation in the agro-climatic conditions 

across different regions of Ethiopia. Given the broad coverage of the PASIDP project across the 

country, we would need to design our survey to cover a broad scope of the country to help ensure 

that our findings would be generalizable to the entire scope of the project. 

Quantitative Information 

Previous studies have documented that an irrigation project may lead to considerable improvements 

in welfare measures of its beneficiaries. Where such favorable impacts exist, the results are largely 

obtained from traditional household surveys conducted at least a few years apart (Dillon, 2011; Del 

Carpio et al. 2011). However, the traditional surveys may not always be ideal to assess the impact of 

an irrigation project since researchers may lose substantial information about the changes in the 

outcomes of interest over time. This is mainly because outcomes including agricultural production, 

consumption decisions, risk perception, and risk management and risk coping strategies of 

households may vary greatly within the same year or cropping season in responses to agro-climatic 

or economic shocks. 

Thus, measuring these outcomes requires a household survey conducted more repeatedly than 

traditional panel household surveys conducted at least a few years apart (Barrett and Headey, 2014). 

For example, a high-frequency dataset conducted in Bangladesh as part of the Nutrition Surveillance 

Program (NSP) reveals a considerable difference in measuring child nutritional outcomes using 

traditional and high-frequency household surveys, as shown in Figure 2. In another study by 

McKenzie (2012) calls for multiple rounds of data collection at short intervals to measure outcomes 

that are relatively noisy, and less correlated with time such as business profits, and household 

expenditures. This will allow researchers to average these outcomes to estimate treatment effects. 

Therefore, due to the fact that our outcomes of interest, shocks and expenditures, may be measured 

with considerable noise and may not contain high autocorrelation over time, collection of such data 

multiple times with short intervals is reasonable. 

Figure 2: Wasting prevalence of children in Bangladesh from a study by Bloem, 
Moench-Pfanner, and Panagides (2003) 
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For the purpose of assessing the impact of the PASIDP project on the outcomes of interest, we will 

collect high-frequency data from the beneficiaries and non-beneficiaries in all four regions covered 

by the project. In each region, we randomly select one location of PASIDP irrigation scheme, and 

then collect information of the households living in close proximity to that irrigation scheme. 

Therefore, the beneficiaries (treatment group) are those living in areas that with a functioning 

PASIDP irrigation scheme in place for at least one year to ensure that the benefits from irrigation to 

their agricultural activities can be observed. The non-beneficiaries (control group) are those in living 

in areas without any PASIDP-related activities, but exhibit similar agro-climatic indicators, 

geographical landscape, and agricultural activities.  

Qualitative Instruments and Methods 

In our evaluation, the qualitative information was collected through two main components: FGD's 

and KII's. Both the FGD's and the KII's were conducted using semi-structured interview instruments. 

In the FGD's, the key themes of the interviews included socio-economic backgrounds, prevalence of 

shocks and the associated strategies related to shocks, participation in the WUA, small-scale 

irrigation, and capacity building/training activities related to agriculture. These FGD's were 

particularly important for our evaluation because they helped identify the most common types of 

negative shocks facing the households in our sample, and gathered information about the most 

common risk management and risk coping strategies adopted by the households to deal with those 

shocks. For the KII's, the content of the interviews consisted mainly about the project targeting and 

implementation. The total sample in the qualitative survey consisted of approximately 100 farmers 

(both treatment and control), WUA leaders, village/traditional/religious leaders, and about 10-15 

technical and policy staff members from the government. The field activities of the qualitative 

survey had already been completed in May 2016, and the results are currently being put together in a 

technical report format.  

As described earlier in Section 4.2, our qualitative survey contained for FGD's and KII's. The sample 

in the FGD's contained smallholder farmers in both treatment and control villages. In each treatment 

kebele, at least four FGD's were conducted: two groups of households whose plots are located inside 

the command area (one consisting only of men and the other consisting of only women), and two 

groups of households whose plots are located outside the command area (also one consisting only of 

men and the other consisting of only women). In each control kebele, at least two FGD's were 

conducted, where one would consist only of men and the other consisting of only women. Each FGD 

consists of approximately 5-8 persons.  

The sample in the KII's contained village/traditional/religious leaders, PASIDP focal persons, WUA 

leaders and administrators, development agents (DA's), extension agents, from each kebele, which 

resulted in approximately three to four KII's conducted per kebele in our sample. The KII's in the 

qualitative study included interviews with PMU officers from the Ministry of Agriculture and 

Natural Resources (MoANR) at the regional and the national levels, which included approximately 

four to five additional KII's in total. 

Quantitative Instruments and Methods 

The first round of data is expected to start in November 2016. Afterwards, the same will be 

conducted every four months for three more rounds (April 2017, August 2017, and November 2017). 

The household survey used in our impact evaluation of the PASIDP project covers the following 

topics shown in Table 3. 
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Table 3: Summary of data category to be collected  

Module Question Frequency No. of 

Rounds 

Expenditure 

 

How much money (value) did you spend on 

X food item? 
Every 4 months 4 

How much of food item X (quantity, by 

category/calorie) did you consume (both own 

production and purchased)? 

Every 4 months 4 

How much money (value) did you spend on 

X non-food item? 
Every 4 months 4 

Livelihood 

 

What are the household socio-economic and 

demographic characteristics of your HH? 
Every 4 months 4 

What are the agricultural activities and other 

income-generating activities of your HH? 
Every 4 months 4 

What is the current asset stock of the HH? Every 4 months 4 

What is the access to irrigation services, 

markets, financial services, information, and 

assistance programs of your HH? 

Every 4 months 4 

Resilience  

 

What are the shocks that the household 

faced? 
Every 4 months 4 

What are the strategies that the households 

do to prepare for the shocks? 
Every 4 months 4 

What are the strategies that the households 

do in response of the shocks? 
Every 4 months 4 

Migration 
Are there HH member migrating out of the 

HH? 
Every 4 months 4 

Social capital 
What is the access to social and capacity 

building support of your HH? 
Every 4 months  4 

Risk preference 
What are the risk and time preference 

parameters of your HH? 
Every 4 months 4 

 

We have budgeted our data collection plan to collect information from 10 households per kebele, 26 

kebeles per region (13 treatment and 13 control kebeles). Thus, the final sample will consist of 1,040 

households from four regions. To ensure that there exists sufficient statistical power given our 

budgeted sample size, we perform power calculations to validate our sampling strategy. We take 

advantage of another primary household survey collected by EIAR. The survey is a cross-sectional 

survey, and was conducted primarily for an impact evaluation exercise of the PASIDP project as part 

of the IFAD9 Impact Assessment Initiative between March and April 2015. 

We calculate the desired sample size across a number of outcome variables that are relevant to the 

project's logical framework, and are available in the EIAR household survey. We obtain the 

intraclass correlation coefficient (ICC) values for each outcome variable, and then calculate the 

desired sample size for each outcome variable as shown in Table 4. We also add 10% to the desired 

sample size for each outcome to account for potential attrition in the sample size given the panel 

nature of the dataset. The calculations of the desired sample size shown in Table 4 confirm that our 
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budgeted sample size should be sufficient to detect any significant changes in the key indicator 

outcomes in this impact assessment. 

Table 4: Recommended sample size across different outcome variables 

Outcome variable ICC Sample size Sample size + 10% 

Household expenditure 0.1007 580 609 

Food expenditure 0.1415 358 394 

Crop income 0.0559 570 627 

Average crop yields 0.0181 818 900 

Number of crops grown 0.2557 66 73 

 

For the impact assessment of this project, we follow a triple difference (DDD) specification as 

outlined formally in Imbens and Woolridge (2007). The three main sources of differences are (1) 

time in each period, (2) treatment status, and (3) prevalence of drought or other erratic weather 

events. Taking advantage detailed precipitation level and vegetation index, we identify the 

prevalence of drought using observation data to merge with a household survey. Specifically, the 

DDD model takes the following specification: 

𝑦𝑖𝑡 = 𝛽0 + 𝛽1𝐼𝑖 + 𝛽2𝑆𝑖𝑡 + 𝛽3𝑇𝑡 + 𝛽4𝐼𝑖𝑆𝑖𝑡 + 𝛽5𝐼𝑖𝑇𝑡 + 𝛽5𝑆𝑖𝑡𝑇𝑡 + 𝛽6𝐼𝑖𝑆𝑖𝑡𝑇𝑡 + 𝜀𝑖𝑡, 

where 𝑦𝑖𝑡  is the outcomes of interest, 𝐼𝑖 represents the treatment status, 𝑆𝑖𝑡  represents the prevalence 

of drought, 𝑇𝑡 is the time dummy variable, and 𝜀𝑖𝑡 is the error term. In this specification, 𝛽6 is the 

coefficient of our interest, which we hypothesize to be statistically different from zero if a household 

which receives the PASIDP project experiences drought. 

As alternative specification, an adaptation of the standard empirical growth model could also be used 

in our setting (Dercon et al. 2012). Dercon et al. (2012) note that while the standard growth model 

(Temple 1999) does not account for transitory shocks (for example, changes in rainfall levels), 

previous studies using a panel dataset of Ethiopia households survey observe significant impacts of 

transitory shocks on household consumption levels (Dercon 2004, Dercon et al. 2005). According to 

this specification, one estimates the changes in outcomes from the baseline period, controlling for the 

initial conditions. This specification can be expressed as follows: 

∆𝑦𝑖𝑡 = 𝛽0 + 𝛽1𝐼𝑖 + 𝛽2∆𝑆𝑖𝑡 + 𝛽3𝐼𝑖∆𝑆𝑖𝑡+𝛽4𝑦𝑖,𝑡−1+𝛽5𝑦𝑖1 +𝛽6𝑋𝑖1 

where ∆𝑦𝑖𝑡 = 𝑦𝑖𝑡 − 𝑦𝑖1 is the change in outcome of interest over time from the baseline round, 𝐼𝑖 is 

the treatment status, ∆𝑆𝑖𝑡 = 𝑆𝑖𝑡 − 𝑆𝑖1 is the change in the prevalence of shocks over time from the 

baseline round, 𝑦𝑖,𝑡−1 is the outcome of interest from the previous time period (first-ordered lag), 

𝑋𝑖1 is the household characteristics at the baseline round (initial conditions), 𝑇𝑡  is the time dummy 

variable, and 𝜀𝑖𝑡 is the error term. 

To ensure that the households in the treatment and the control groups are statistically comparable, we 

will perform covariate matching of the households in the two groups to control for any selection on 

observable characteristics using the observations using data from the baseline round. The matched 

sample will be used for the rest of the analysis. 
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Complementary Data 

We plan to supplement the qualitative and the quantitative information collected as part of this 

impact assessment study with observational data. We include monthly data of NDVI, precipitation, 

and temperature data, and also the long-run averages of the three indicators to measure the monthly 

deviation from long-run averages and the coefficient of variation of these three indicators. The 

observational data used in this impact assessment come from the database of the International 

Institute for Applied Systems Analysis (IIASA). 
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Budget, deliverables and workplan 

Planned Budget 

The estimated total budget for this impact assessment study of the PASIDP project using the high-

frequency dataset is given below in Table 7. 

Table 7: Estimated budget 

No Description TOTAL (USD) 

1 HF data – Household survey (4 rounds)  239 272.85  

2 Training and miscellaneous costs  10 705.00  

 Grand Total Costs 249 977.85  

List of Deliverables 

Table 8: Expected outputs 

Stage Output Completion Date 

Qualitative report Research report July 2016 

Survey program ODK system to store data from survey August 2016 

Final report  Technical note February 2018 

Workplan  

Table 9: Workplan  

Stage Output Completion Date 

Planning Concept note March 2016 

Qualitative survey Research report May 2016 

Survey revisions Household questionnaire June 2016 

Pilot survey Household questionnaire September 2016 

Baseline survey Cleaned data/dictionary November 2016 

Follow-up surveys Cleaned data/dictionary April 2017, August 2017, December 2017 
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Impact Assessment Team and Main Counterparts  

Table 10: Research team and main counterparts 

Name  Role Affiliation 

Alessandra Garbero 

Bezawit Chichaibelu 

Tisorn Songsermsawas 

Principal Investigator 

Post-doctoral Researcher 

Research Analyst 

RIA, IFAD 

Han Ulaç Demirag 

Frew Behatu 

Country Programme Manager 

Country Programme Officer 

Ethiopia ICO, IFAD 

Befekadu Behute 

Zenagebril Degu 

Solomon Brhane 

Research Coordinator 

Field Coordinator 

RIA, IFAD 

GPS 

Daniel Tedla 

Kefyalew Tshegaw 

Yohannes Kebede 

Project Management Unit MoANR, Ethiopia 
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