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1. INTRODUCTION

This report presents the Evaluation Design for the IrrigationVdatér Resources Managent
(IWRM) Project in Senegallhe IWRM project is funded as part of the Millennium Challenge
Corporation (MCC) Compact with ¢h Government of Senegal (GoSn 2011, IMPAQ
International was selectdry MCC to replace thdnstitutional Reform and the Informal Sector
center (IRIS)at the University of Marylanth implemening a rigorous impact evaluation of the
IWRM Project. The evaluation design has undergone signifreamgionssince its initial design
by the IRIS Center

The rest of thig€valuationDesignReport(EDR) is organized as followsSection2 provides a
overview of the Senegal compact and a detailed description of the program compowients
evaluation including anin-depth description of the program iog Section3 presentsa high
level reviewof existing studies on the links between irrigation interventions and agricultural
productivity/poverty,and outlineghe main contributions of this evaluation to existing research
Section4 detaik the core of theevaluationdesign irtluding the research questions aedearch
design Section5 describes data sources planned for this evaluatiorSecttbn6 describeghe
econometric method planned according to the research desilgrexamples bhow we plan to
present the results.The report closes with a description pianned compliance to various
administrative requirements

1.1  Overview of the Compact

On Septemberl6, 2009, the Millennium Challenge Corporation entered int&50 million
Compact Agreement with tHeepublic of @negal. The Republic of &regalandthe Millennium
Challenge Account in&@egal (MCA-S) established an autonomous body to effectively manage
the work of this compact The compact inSenegalentered into force irBeptember 2010
initiating the5-year timeline for project implementatiol@ompact funds have bestrategically
invested irtwo projects:

A Roads Rehabilitation Project
A IWRM Project

As indicated inExhibit 1, $324.7 million or approximately 6Qpercentof the total Compact
Budget isdevoted tothe RoadsProject, followed by the$170.0 million for thelWRM (31
percen}, $41.5 million forProgram Admimstration and Audit(8 percen}, and$3.7 million for
Monitoring and EvaluatioM&E) (1 percen}.

Exhibit 2 depicts ie geographic location of the two major Compact activities. The Road
Rehabilitation Project funds the rehabilitation of significant segments of two national roads. In
the norththe RN2 will be rehabilitated from Richard Toll to Ndioyiin the souththe RN6 will

be rehabilitated from Ziguinchor to Kounkand separate evaluation design repatéscribes

the impact evaluation of the Road Rehabilitation project.

1 IMPAQ InternationalEvaluation Design Report Impact of the Roads Senegal Project Senegal, submitted to MCC
in March 2012.
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Exhibit 1. Distribution of Compact Funds, USD Millions

$41.5 (8%)
$3.7 (1%)

m Roads
® [rrigation
M&E

m Administration

Source: MCC quarterly status reporgdember 2012

The WRM Project is located in the northern part of the country in the vicinith@RN2 as
depicted inExhibit 2 The following Sectionpresents d@ditional detail about the location of this
intervention.

1.2  The Irrigation and Water Resources Management (IWRM)

MCC is investing $70 million to help improve agricultural sector productivity in the Senegal
River Valley (SRV) in the northern part of Senegal, in particular in the Delta of the $enega
River and in the Podor District (s&xhibit 2 for location of these areasThis region has the
potential to benefit from intensive irrigation interventions because of

A Longexperience with irrigation schemes in the Valley

A Strong support from the Government and tlieoci ét é Nati onal D’ Am
d’ Exploitation des Terres du Delta du fl eu
de Falém&SAED);

A Capabilityof farmers association to manage large irrigation schemes.

The agicultural potential of theSRV has been constrained lilge poor qualityand limited
capacityof existing irrigation and lack of appropriate drainage systems whigisesoil salinity
that in turn contributeto low agricultural yields. To overcome theseonstraints, the IRWM
projectis invesing to improve the

A Quality and capacity of the irrigation system and reduce the risk of abandonment of land;
A Land tenure regulations to secure the land rights of farmers and mitigate conflicts that
might arise fromambiguities about property rights.
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The IWRM Project will also enhance the capacity of local institutions responsible for allocating
and managing land right$Specifically, the IWRM Project consists of the following activities:

Delta Activity

PodorActivity

Land Tenure Security Activity
Social Safeguard Measures

> > > >

The following subsections describe each of these activities.

1.2.1 Delta Activity

The Delta area spans the Saint Louis and part of Dagana departments in northwestern Senegal.
Its hydraulic leves are regulated by the Diama Dam, situated at the mouth of the Senegal River
(see Exhibit 3). Only approximately 30 percent of the 31,000 hectares (ha) of potentially
irrigable land in the Delta are cultivated at any time during the year, due to irenifficater

delivery and poor drainage. MCC is investing approximately $154 million in the Delta to
improve the conveyance capacity of primary irrigation channels (mainly along the hydraulic axes
of GoromLampsar and Kassack North) and to ensure apprepriat d r ai nage capacit’
middle and southern perimeters. The Delta Activity interventamssist of weed removal,
dredging, profiling of berms, increasing levee heights, and rehabilitating or replacing structures
and pumping stations along bigirrigation sections. The drainage activity consists of
constructing a new drainage channel, pump station, bridge, siphon, elevation of the levees, and
constructing compensatory channels.

The goal of this activity is to restore or improve the qualibjume, and reliability of water for
agriculture, delivered in existing irrigated perimeters, thus reducing the risk of abandonment of
approximately 26,000 ha of land. In addition, this activity has the potential to encourage the
creation of new irriga perimeters (via other donor projects) thanks to the infrastructure
improvements that will increase the availability of water.

1.2.2 Podor Activity

In Podor, innorth centralSenegal, the project will develop primary and secondary irrigation and
drainage chame |l s and associated structures at the
GoS). This activity will create about 440 ha of new irrigated land for a total MCC investment of
approximately $6.5 million, including construction supervisidnh e  Nenka aitke Was chosen
because of its high potential for rice production, sufficiency of water resources, cost of dikes per
hectare, and existing irrigation facilitieB1 addition, MCC is also funding improvements in
project management to support the Dalta Podor activities (approximately $3 million) through

a project management unit at SAED.

2 mcc will send indicator table so we can confirm the latest statistics with MCC/SAED.
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Exhibit 2. Senegal Compact Activity Areas
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Exhibit 3. Senegal River Valley and St. Louis Region Departments
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1.2.3 Land Tenure Security Activity

MCC is investing approximately $.million in the LandTenureSecurity Activity (LTSA) to
improve the investment climate in the IWRM project area and mitigate the potential for land
conflict due to increased demand for irrigated land as a result of the project. TSAsuppors
development and implementation of transparent, fair, and efficient processes for land allocation
and formalization of property righte ensure equitable and secure access to land in the irrigated
perimeters. The LTSA will also equip local authoritiesvith tools, such as manuals of
procedures and land registries, to improve land managementegnfiorce capacity through
communication and training on the newly provided tools as wedxading land management

tools.

Thefirst phase of th&. TSA entails @ exhaustive inventory of existing occupation patterns and
property rights in therrigation project andsurroundingareas. The LTSA hascomplete the
documenrdtion of property rights and use patterns foore than68,000 ha and 1600 parcels’

In the second phase ife LTSA,l and i n

t he

new irrigated perim

built with compact fundsvill be allocated based on critedi@veloped during the first phase with
participation of all locaktakeholders Allocation critera are specific to each communttgnd
MCA-S has been working to ensure that these criteria are transparent and supported by local

3 The LTSA intervention zone is larger than the IWRM intervention zdrtee LTSA targets capacity building of
the local government council, and thus exshdoughout the government districts (&dbow et al, 2012).

4 Detailed list of community specific criteria can be found heetivité de securisation foncier dans le cadre du
projet irrigation et de gestion des resources an eux de MCA Senegal (August 2011).
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communities. Based on discussion witthe MCA-S land team, the first allocationsere
expected to take place Movember2013 at N @&lenka and involve the 440 ha perimeter
developedn Podorby theIWRM Project

1.2.4 Social Safe Guard Measure Activity

MCC is funding and implementingp to eight day care centerwithin the irrigation project

treatment areasThe day care centeege intended to complement the economic development
resulting from the rest of the IWRM investments by allowing women to dedicate less time to
child care and more time to economic activities (both agricultural anéhgracultural). It is

also anticipate that enrolling young children in qualified day care centers will augment early
childhood development, and it is hoped that such participation will lead to a higher rate of on

time enrollment of children in primary school (though the official age of a@ntoy primary
school in Senegal is 7 years of age, many ch
school at later ages).

With the support of compact funding and technical support, each afotistructedday care

centers will be locally mamged by a management committee made up of local community
members. This committee will be responsible for the ongoing operations and management of the
day care centers and for assuring ongoing sustainability of the centers. Once the day care centers
are @erational, their ongoing operations and maintenance will be funded by a combination of
user fees, community contributions, and support funds from the Government of Senegal.

The day care centers are anticipated to open in early 2015 and are expeatedaaapacity of
90 children per center. Eadenter will be staffed by trained personnel using an established
curriculum for early childhood development.

1.3 Program Logic

The IWRM project interventions have the potential to unlock agricultural (andgicultural)
economic capacities and resources, thereby contributimgdiecingpoverty in Senegal.The
impact evaluation of the interventiongll estimate the effectivess of the interventions
achieving project goalsln this Section we describe the mechanisthrough whichthe project
interventions are expected tacontribute to economic growth and poverty reductios
description of these mechanisms is importardadsess whether, how, and to what extent planned
interventions achieve the target goaschibit 4 presents thisonceptual modedummarizedn a
program logic diagram. Exhibit 5 lists the specific assumption§A1-A16) underlying the
program logic Theassumptions are also depicted in Exhibit 4 adjacent to their respective inputs,
outputs, outcomes, and impacts.
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Exhibit 4. Program Logic for the Integrated Water and Irrigation (IWRM) Project in Senegal

Problem Activity/Sub-Activities Outputs (Years 1-5) Short-term Outcomes Medium-term Outcomes Impacts (Yrs XX)
2010 - 2015 (Year 5) 2015 (Years 6-10) 2016 - 2020
E : . o > B - .
< Low agricultural yields have ) - 149 km of hydraulic axes - 39,300 potentially irrigable lands - 263,000 tons of irrigated rice { A2 268,000
g resulted in several thousand ) s rehabilitated area production beneficiaries of
v hectares of abandoned land; Construction, Supervision | | oo, ¢ in channel - 65 cubic meters per second (flow | the project
£ low agriculture yields have and Project Management | completed (rehabilitated) s | measured) ["- 132,000 tons tomato production
% been a persistent problem A2
< due to the poor quality of the A3 - 35% increase in
© ———— - - 42,030 hectares under 3 5 net revenue
s existing irrigation and - 11.7 km of the main canal § - 73,000 tons onion production
o drainage infrastructure, built A5 production among
insufficient delivery of K [ a6 | - 1.50 cropping intensity (Delta) BeibficanE
available water to agricultural A9
z areas, and lack of an - 6 km of protection dikes - 440 potentially irrigable land T - 1.20 cropping intensity - Increased farm
B appropriate drainage system - 2 pump stations built area . | (N’gdallenka income
t E (leading to soil salinity). s i (Am I8 )
<@ [ L [
8 Environmental and el A13
9 : I i ?
S ™ social Mitigation Assumptnt?ns or outcomes? T
- System in place to manage transaction
- Property rights legitimized, recorded - incressed
and formalized h hold
= _ e ouseho
Low investment climate due || Social and Gender - 55,303 rural hectares mapped (out Plalmcl’.)atory:;]d zramparem Ia:d - More agricultural sector
to insecure property rights i of 41,862 targeted); AROEaRIoNantg andiManqAstIen i
property g 1| Integration ) ) employment opportunities (to
and increased potential for - 3,449 hectares forrnallze.d - with diSCUSS) o o
5 land conflict due to increased an assignment and formalized Assumptions or outcomes? Ancillary Rl s 1l
.;_ o (3,000 Delta; 400 N’gallenka) benefits?
2 demandfor Irrigated land as:a > - Social acceptance and approval of
o resultiofiWRM Project. Clarification;and - 1,800 people trained on land land distribution patterns - Property Rights
= it h
5 _ T, Formalization of . ;ecun‘ty tools - Formalized and secure land rights iefulato;y
§ QE, o Low formalization of rights || Property e - Allocation of land to achieve full ! eform (?)
58 of occupation - Land registry (?) productionpotential - Enhanced access to land and
E & Lack of tools forland - 9 sets of land allocation criteria - Land property rights information lower land transaction costs
- management Land Allocation and fU|?5 (5 Delta; 4 POdOf_); cp available and up-to-date
s o Land stakeholders’ 5 Estal‘).ltltshment of 9 technical - Increased access to land for women
committees
E misunderstanding of tools dprayed FOAs and vulnerable groups
and institutional T S <Improved Land Registry Manual - Easier, more .effluent and transparent
framework for managing : g land transactions - Cost savings (?)
the land - 50% of new conflicts resolved - Fewer and more manageable land |
conflicts

Red denotes indicator being tracked in ITT; Green denotes common indicator being tracked in ITT; Black denotes outputs/outcomes not currently in the ITT.
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Exhibit 5. Program Logic for the IWRM Project in Senegal®

IWRM Project Logic Assumptions (Delta/Podor)

INPUTS A Al: Budget. Construction works budget is sufficient.
OUTPUTS ]
A A2. Budget. Government of Senegal covers any cost overruns.
A A3. Maintenance Action Plan. Irrigation Maintenance Action Plan is approve
GoS andnstitutional framework activities complete.
A A A4. Tertiary Canals. Farmers are willing and able to pay for rehabilitati
IMMEDIATE expansion and upkeep of tertiary canals and water. In the -Datkection fee issue
OUTCOMES are being addressethda program to reform the maintenarmestem isin progress

(maintenance action plae beingi mp|l ement ed) . I n N’isg
financing thetertiary canals.

A A5, Binding Constraint. Adequate primary Irrigation infrastructure was the bigg
constraint. There are no other significant constraints/barriers to increased proc
(subject of the Ag Sustainability Plan). Particularly, barriers that local rice fac
the domestic market have been addressed, and there is a market for all@nops g

A People know or have access to information on how to use irrigation and grow H

A A7. IWRM meets LTSA. Land of N"gall enka per.i
farmed by trained producer groups holding formal land rights; Delta prod
possess formal andp-to-date titing documents; land dispute resolution syste
functioning.

INTERMEDIATE A A8. Sustainability. Farmers continue to pay for water and fees are useefffoient

OUTCOMES ) .
and effectivamaintenance.
A People have access to agricultural inputs.
A Postharvest infrastructure and access to markets are not a constraimal road
system is adequate to carry inputs and outputs.
A All. Interaction with other Donors. Other programs/donors/ investors are filli
gaps in farmer training (what about teataliassistance?), creditc.
IMPACT

A Binding Constraint. Irrigation was the constraint to growth.

A Increases in farm income will lead to increases in household income.

A Maintenance, land management, allocation and dispute resolution, and fee co
are all continuing to operate.

A A15.Baselines/Targets. Precompact assumptions about baseline were correct.

A There are no other major constraints to ag sector growth (particularly volatil
GoS policy for the agricultural sector, including the inteefat imports and domesti
production, and ethnic barriers to trust and investment between Dakar and SRE

5 The IWRM project logic assumptions table presented in Exhibit 5 is to be finalized; MCC is currently updating and
finalizing the assumptions.
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IWRM Project Logic Assumptions (Land and Tenure Security Activity)

A Securing of for mal l and tenur e rthey
ownership of land.

A lncrease confidence in one’'s |l and t
their land.

A Land tenure security tools, documents, and plans are actually implemented
and/or practiced.

A Water User Associations continueftoiction effectively after the end of the proje
(by function, this would mean continue to collect water user fees, continue to p
and plan for ongoing maintenance, and are able to collectively manage their ir
plots).

A Formalized land rights & to fewer conflicts and that improved capacity of I
management institutions would increase the percentage of conflicts thg
successfully mediated.

The left side oExhibit 4 identifies the problem and the investment rationale of the various
project activities.

A Problem column identifiesthe longterm goal of the compact to reduce poverty and
enhance economic growth through improvement in agricultural productivity and land
security. The program logic presents the components of the IWRM projecthan
causal pathwaythrough which theproject activities can lead to economic growth and
poverty reduction.

A Activities column presents the actions in the project, i.e. construction and rehabilitation
project management, land allocatiand social safeguard measures described above.

A Outputs column presents the direct results of these activitiBlsese outputs consist of
rehabilitated primary canals and improved primary drainage infrastructure in the Delta
zone. In Podor/N'Gallenka pereter, outputsonsist in theconstructionof - main and
secondary irrigation systesnas well as land leveling for smallholders (tertiary system
financed by GoS in Podor)For the LTSA activity, outputs consist of land mapped and
formalized, as weltapacity building in terms of people trained on land security tools.
Most of these outputs are tracked by the Indicator Tracking Table (h&r)enables
following the progress of the expected outputs over the compact years.

The right side of the exhitbindicates the result®tcomes) likely achievedoy the beneficiaries
Someof the outcomes may be realized shortly afpeoject completion ghort run outcomes)
while others may take longer to materializeedium term). Finally, the exhibit presenthe
impacts that are expected to be realized following project completi®elow, we describahe
mechanism for achieving thger o | gharttandsediumtermgoals

Land productivity is significantlyhigher for irrigated land whecompared torain-fed land
(World Bank 2008af Thus water management and irrigation activiiyould provide more
reliable irrigation sources to farmers aagotential to improve agricultural productivity and
agricultural incomes. Under the assumption that farmers are imgll and able to pay for
rehabilitation of tertiary channel&i¢sumption 4 or Ajandl and i n N’ Gal |l enka

6 FAO (1996)reviewsthe irrigation literature for Asia and report elasticities of crop yields weispect tdarrigation
in the range of 1 to.ttp://www.fao.org/docrep/x0262e/x0262e01.htm#a
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and land rights in Delta are formalize@7(), we should observe an expansion in irrigable land
and more land area placed under proidnc(A5) in theshort term.

At the same timewe expecthe land tenure activity to formalize land tenure rights and improve
the efficiency of local land institutiondBecausehe lack of formal land tenure rights is a major
componenbf landinsecurity, formalizig land tenure rights should incredsea r nfeefings’ of
security which in turn should lead to greater investments in laRdrmal land tenure rights,
coupled with better and more efficient institutions and land management tboldd shelp
reduce the incidence of land conflickseflium- andshort-term outcomes).

As immediate outcomes of irrigation and LTSA activities materialfaemers will have
incentives to invest in land and agricultural production activitikesparticubr, as farmers feel
more secure on their land, adapt their agricultural practices to greater availability gfamdter
gain flexibility to respond to market conditiobgcause ofnore reliable access to water (off
season), we should expect a change in amount of agricultural production, increases in
productivity, andor shift to higher value agriculture (HVA)n{edium term outcomes). We
expect hese outcomes to materialize in thediumterm provided farmers know or have access
to information on how taise irrigation andiow togrow HVA (A6) andprovidedthey continue

to pay for water and maintenancA8). We assume thaho other structural constraints to
agricultural expansioexist i.e., access to markets and availability of other agricultural inputs
are adequateWe also assume thatiher donors/investors fill gaps in farmetrmining A9, A10,
and Al1l).In addition,it is assumed thdbrmalization of land rights andhe building ofland

i nstitut i twmariage taadpnareisstiegshould enabldarmers to have easier and
greater access to land.

A For people who earn their living through agricultural production, growth in agricultural
productivity shouldmean higher income#\(3), which, when paired with the regularity
provided by improved irrigationshould lead to a greater ability to sustain household
basic needs However, these outcomes are based on the assumphtiantees are
collecied continuously that maintenance is maged through water fees, and thatd
management and conflict resolutimnprovementsre sustained over timg\14).

A Partly as a result of poor agricultural infrastructure, longstanding underinvestment in
agriculture, and an inhibiting policy enviroemt, negal has experienced low economic
growth rates in recent yearMMCC’ s i nvestments i griculturalpr ovi n
productivity is designed to helpromote S e n e goweltall sconomic growth The
connection beteen agricultural growth and overaconomic growth is well established
with evidence suggesg that growth of agricultural output and wages can be an effective
means of reducing poverty in the poorest countries (Bezemer and Headey, 2006).

A Thus, assuming that irrigation was (one of thggjor constraints to the expansion of
agricultural production and productivitA{2 and A1, and that uncertainty about land
rights was a major constraint in access to land and land investmenepectall the
project shodterm andmediumterm outcoms to unlock economic opportunities of
households and individuals living in areas affected by the prdqjegiacts).
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1.4 Economic Rate of Return (ERR) and Beneficiary Analysis

1.4.1 Economic Rate of Return (ERR) and Cost-Benefit Analysis

The IMPAQ team will use the results from the impact evaluaiorecalculate thdeconomic

Rate of Return (ERR) for comparison to the ERRs that were used to inform the Compact
investment decisionsThe ERR is the discount rate at which the discountedfitemegual the
discounted costs. MCC calculated #xeante ERR at the start of the project using the model
presented in Exhibit 6We will use the benefits estimated from the impact evaluation together
with cost data to calculate tlee-post ERR using lhe same model that was used by MCC.

Using the same data sources, we will also estimate the costs and ben#fdésproject and
produce a codbenefit analysis. We will also conduct a eeffectiveness analysis to compare
the effects per dollar invesd with comparable measures of other typical irrigation and land
tenure investments.

Exhibit 6. ERR Model

ERR Model’

(REVENUE — COSTS)witH prog * (HA CultivatedwitH pro)
minus
(REVENUE — COSTS)witHouT Pros* (HA CultivatedwitHouT Pro)

1.4.2 Beneficiary Analysis

The Senegal Compact consists of investments in the areas of road rehabiiitégetion, and
water managementTogether these interventions arexpected to raise the incomes of
approximately 1.7 million Senegaleseert h e p r oyeae Idfespars Extib@ 7 presentshe
methodology used to estimate the numbedresfeficiarieswith the resulting estimates presented
in Exhibit 8.

Beneficiary calculations are based on the number of discrete individuals whose individual
incomes are expected to rise from an investment project, as well as the members of their
households, who are assumed to share in those benefits.

"The ERR fomulacomesf r om MCC' s Fresentatian Overeiew nf Economic model for Delta Irrigation
Project (August 2013), by Benjamin Bryant.
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Project

Exhibit 7. Methodology for Estimating Beneficiaries

Methodology for Estimating Beneficiaries

Activity

Estimation Methodology

Roads Rehabilitatior

RN2 and RN6

All people living within 5 km of the rehabilitated roag

IWRM Project

The Delta and
N'Gallenka

Households, owners or shareholders of farming
enterprises, and households that have individuals

employed in the operation of enterprise farms in the
| enka

Del t a

and N’ Gal

re

Most activitiesare assumed tgenerate benefits for beneficiaries across ayeHy project
lifespan. During this time, the underlying population will grow, and therdfeneficiary counts
were adjustedby the national population growth rate over the project life§pdinis growth

adjusted figure provides the estimate of cumulative activity beneficiaries.

Some individualsvill benefit from more than one Compact activifjhe RN2 Activity and the
IWRM Project are both located in thBRV, and we expect some overlap ketween the

beneficiaries.Total beneficiaries will therefore be less than the sum of beneficiaries by project.

Exhibit 8. Estimated Beneficiaries in Year 20, by Project Activity

Estimated Beneficiaries in Year 20, by Project Activity

Project Activity Estimated Beneficiaries*
Roads RN2 251,000
Rehabilitation RN6 1,098,000 11350;362
1,536,491
IWRM The Delta 265,291 268,029
N'Gallenka 3,366
* Individuals

The IMPAQ team will also conduct thex-post Beneficiary Analysis by examining the

distribution of benefits by subgroup (e.g., gender and income group). The Beneficiary Analysis

is intended to answer the following questions:

A How many people are expected to benefit from increased household inasraegsult
of the project?
A What proportion of the beneficiariespoor?

>

How much on average will each individual beneficiary gain from the project?

A For each dollar invested by MCC, how much will be gained by the poor?

8 Assumptions from MCC Beneficiary Analysis.
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2. LITERATURE REVIEW

The exising literature on irrigation and its impacts on poverty is mix&bmeprojectshave
shown positive impacts while others have shown little impact. While many studies have
attempted to measure the effect of irrigation on poverty, irrigation is ofteraanlycomponat

of a much larger program (Saleth et al., 2003). The following review is not meant to be
exhaustive; rather, it preserdeme ofkey features of previous researtiat has attempted to
measure the impact of irrigation investments.

Prior studies have attempted to measure the impaatjradultural infrastructure improvements

on agricultural growth and poverty reduction. The results of these studies, however, have
provided mixed results and, as a result, there isamsensusn the literature on the impact of
irrigation investments. Below, are a few of the studies that examined these issues and their
major findings.

Fan et al. (2000) analydehe differential impact of six different types of public investments on
growth and povey reduction in rural ChinaThe results of tis study showed that government
investment in the rehabilitation and expansion of irrigation systems had only a modest impact on
agricultural production growth arelen less impact on reductionrural povery and inequality

In contrast spending orrural education andgricultural research ardevelopment (R&Dhad

large impacs on agricultural growth and poverty reductiofihe studyalsofound large egional
variations in the returns tifferent types bgovernment investments.

Pender et al. (2002) investigated changes in agriculture and land management practices between
1991 and 1998 in the highlands of Tigray in Ethioplde authors found thatrigation was an
important factor underlying differérivelihood strategies favoring production of perishable

cash crops Furthermore, the authors found thaigation contributed tantensified land use and
changes in crop choice Nonetheless, they found that irrigation investments resultdesm
improvement in yields than expectedo improvethe returns to irrigation investment in Tigray

the authors recommenidicreasing the priority of extension activities in irrigated areas and
increasing the emphasis on promotion of higlue crops in ¥ch areas. Complementary
investments in roads or other infrastructure may also be important in some areas.

Dillon (2010)investigated if differences in the scale of irrigation projects are related to different
impacts on poverty and productionMali. In this studypDillon usedpropensity score matching

to identify a counterfactuatomparison group However, vhile this approach caimmprove the
measurement of program impacts, the author acknowledges that the results may be biased by
household or individal unobservable characteristicdNonetheless, theesults of the study
showed that smaBcale irrigation schemes had larger effects on agricultural production and
agricultural income than larggeale irrigation schemes.

In another recent study, Seyo#013) used a multivariate analysis to evaluate the effects of the
construction of large scale irrigation scheroaspoverty and income distribution five villages

in Ethiopia. The study found that irrigation was a significant determinant of totahieaaf rural
households, andontributed toreducing income inequality among rural householHewever,

the study Eckof a rigorous counterfactual and small sanggelimits the inferences from the
findings.
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Studies conducted in the Sub Saharan Africa redmmd positiveeffects of irrigation on
poverty alleviation. Minten & Barrett (2006) for example,used a unique, spatialgxplicit
dataset to study the link between agricultural performance and rurattpom Madagascar.
Results showed that communegth higher rates of adoption of impved agricultural
technologies andbroader access to improved irrigation infrastructure enjoyed lower real food
prices, higher real wages for unskilled workers, greptefitability for farmers, and better
welfare indicators. The authors noted that while access to improved irrigation infrastructure
leads to higher uptake of improved technologidee coefficient estimates were small, indicating
that irrigation alone wdd not stimulate rapid uptake of improved technologies.

While these studies have contributed to our understarafimgvestments in irrigationthey do

not provide definitive conclusions about thiempacs of investments in irrigation in developing
counties. To overcome the deficiencies in some of the previous studies, we will develop a
rigorous counterfactual that can isolate the effechwedstmentsn irrigation on agricultural and
economiocoutcomes. Thus, the results of this study will add tokoowledge and understanding

the impacts of investments in irrigation.

There have been few studies on the effect of land reform policies on outcomes such as land
conflict, wo me n ' and land tgnbré. s Qne studgonductedin the Brazillian Amazon

as®ssed the implications of land reform on conflict (Alston, Libecap and Mueller, 1999). The
study found that a policy to redistribute land actually increased violent competition and wasteful
resource use. Another study in Rwanda examined the effect aftgeting and enforcing land

hol der s’ rights without discrimination agains
st udy c dhatthe impleenentation of a new land policy and associate regulations are having

a positive impact in safeguard, protent and enforcement of land rights for widow and female
orphans....However, there is a need to continuously and widely empower widow and female
descendants for defending themselves against practices of land grabbing and/or land deprivation
throughsensitat i on and reinforcement of | and related |
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3. EVALUATION DESIGN

The goal of tle currentevaluation is to estimate the impactstod IWRM activitiesand use the
results to answespecificresearch questionsThe questionsare derived from the program logic
outlining pathwayghrough which impacts resultse expected to bachieved. As described in

the following sectiors, a rigorousimpact evaluation needs to link theobservedchanges in
outcomes to the actual interventiorA rigorous evaluation mustientify a counterfactual to
compare the outcomes tfose who receive thgrogrambenefitswith similar individuals who

do not receive the program benefitSuchan evaluationimplies using experimental or quasi
experimentalevaluation methods that compare those affected by the program and those n
affected In addition to the impact evaluation, MCC has requested that IMPAQ design and
conduct a qualitative evaluation of program activities. Such an analysis would require the
collection ofjualitative data from focus groupgeey beneficiariesand stakeholder#\ qualitative
evaluation would enhance ounderstanchg of the causal pathways of tpeogram impacts

3.1 Evaluation Questions

A key role oftheprogram logias to provide guidancéor identifying key research questiotisat
the evaluationshould aim to address. Based on thdWRM program logic,we will address
guestions that fall under the followitgtegories

Use and wailability of water

Agricultural production

Household income and its component parts
Perception of land security

Land conflictsand effectiveness of land administration
Socialsafeguard measuse

OuhAWNE

In addition to addressing the impact of the IWRM program on these outcamnesl] examine
unintendedconsequences of the prograriVe will also analyze the extent to whigbrogram
impacs vary by gender, agand income group The research questions are described in more
detail below, together withthe discus#on of theevaluation methodologieend datahat we will

use to answer thesggiestions

Note that our ability to address these research questions clearly depends not only on the
evaluation methods used, but also on when we expect the various outcomes to materialize (per
the program logic), which irturn depends on the progress of the project implementaiibase

factors help determine timing for various data collection efforts (described in more detail in
Sectiond).

3.1.1 Research Questions Related to Use and Availability of Water:

A Has there beenchange in the main source of water/type of irrigation used?

A Has there been an increase in the amount of land that is irrigated and the intensity to
which it is irrigated?

A Has there been a change in the total costs to provide adequate irtigdkieland?
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To address these questipng will usehousehold survegiata on the amount of laldrigated

or not)available to househaddthe main source of watéor irrigation, theirrigation techniques
used, f ar merigadion cosss and ima t m averall’ satisfactionregarding the

availability and reliability of water for irrigatian Theseoutcomesare the expecteshort term
results of improved irrigation.

The logic modehssumesvia the A4 and A8 assumptionsthat farmers are willing and able

pay for rehabilitation, expansipand upkeep of tertiary canals and watéfr.this assumption
doesn’t hol d, t he project i sTotestthis&ssumptionfwe ac
will ask beneficiariesbout their willingness to payrfthe maintenance and expansiornesfiary

canals and water

3.1.2
A
A
A

Research Questions Related to Agricultural Production

Has there been a change in farmer behavior?

Have there been changes in investments?

Has there been an increase in the land area ymdéuction and in the level of intensity

of the land area under production?

Has there been an increase in the volume of agricultural production and yields?

Has there been an increase in the volume of high value crops (for example vegetables) or
crops thatre very intensive in water use (rice)?

To address these questions, wi# use data collected from household surveys on total available
land areahow much of that lands used,which crops andin what seasonthe landis under
production. Because thasurveyalsocollects information orthe types of cropghatare planted

and levels of production,we cananalyze whether households shift production practices (for
example shift toward crops that require more reliable and effective source of waltlergxpect
these outcomewill be affectedafter farmers adapt their production choices and techniques to
the new irrigation systemTo disentangle the fluctuations in the types of crops that are planted
(and/or the yields) that are due to regular fluctuatieersus changes that are due to the project,
we will compare crop fluctuations for the treatment and comparison groups.

The logic modebssumegin assumption®\5, A6, A9, and A1Q thatalack of adequate primary
irrigation infrastructure is the main constraint to land cultivatidtowever, other significant
constraintsor barriers to increased productioray exist For instance, if the market demand for
certain crops is low or nonexisternf farmers lack the technical skills to properly manage or
grow HVA crops, or lack adequate agricultural outghgy may not be dle to increase their
production To test these assumptions and deepen our understanding of the causal pathways of
the pragram effects on agricultural productiome will collect data from irdepth interviews with

a sample of beneficiary farmetgat will help to answethe following questions:

A

A

Do farmers face other constrairds barriers to land cultivation?f so, what ae these
barriersor constraints?For example, what are the available market opportunities in the
area, can farmers sell their products on thes&etsgaand have thenarketschanged over
time? Do farmers have the technical skills to grow HVA crops?

Whydi d (or didn’t) farmers shift to high
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3.1.3 Research Questions Related to Household Income

A What is the impact of the project activities on the components of household income?
A What is the impact on the level of household income?

The household sueys will collect data on agriculturgiroductionrevenuesother agricultural
income (e.g.livestock),andother sources of household income (e.g., transfersagoaultural
employment income, etc.)We will use the income data to estimate the extent possible,
changes in overall household income as well as changes to its component frams the
survey we will obtain information aboutetincomefrom the followingsources:

A Income receipts from selling agricultural products and livestocktslaad forestry
products (agricultural revenues)

A Revenues from rentingutlandor buildings

Revenues from rentingut agricultural equipment/animals

A Investments in agricultural inputs for each parcel cultivated, including seeds, fertilizers,
irrigation, labor, mechanical work

>N

We also have information on n@agricultural income components:

A Wage income (for work outside theuseholjl
A Social transfers (e.g. pensions, etc.)

The survey questions on income include various types of earnings that households may receive,
including income from informal labor and buying and selling-agncultural products.This
informationwill enable us to understanide origirs of anychangsin income ando see whether

a change in one income component leads to a change in total indéoneexample, as land
becomes more productive, household members may shift frorfanonactivities to farm
activities. This shift may increase agricultural gtome but decrease nagricultural income,

which may or may not offset the agricultural income gains.

We will alsoanalyze whethepeoplere-allocake time to various productive activities within the
household. For example, as land becosn@ore productive household members may devote
more time to cultivation and agricultural activities in general, rather than working outside the
household.We can partially address this aspect with the data collected, alstareinformation

on whether each household mmmis engaged in agricultural activities, crafting, commerce, and
whether they are directly engaged in cultivating land, fishing, forestry activities Hewwever

the data is collectedising binary questios; thus, we will only observechanges on the
“etensive” mar gi n ("Yeseto "Na& mryvicec yeraa) gut sot dnrthee m
“intensive” margin, (i.e. whether the amount

3.1.4 Research Questions Related to Perception of Land Security

A Is there an improvement in perceptmiland security? so, why?
A Is there an impadaif enhanced land securibyn investments in land?

To address this questiowe will usehousehold survegata capturing individual perceptions of
security about the landWe expect that improvements in therception of land security will also
i mpact far mer s’ i nvestments in | and and in ag
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Perception of land securityill be affected bywhether there has been institutional strengthening,
including improved documentation of lartdles, improvements in ability to resolve land
conflicts, and improvements iadministration These issuegould be investigated ina
comprehensive provcess analysis which is beyond the scope of the impact evaluation.

3.1.5 Research Questions Related to Land Conflicts

A Is there a reduction in the number of land conflicts?
A Is there an impadif reduced land confliain investments in land?

Using the survey, @ will also obtain information on the conflidisat households experienced

on the land. To measrethe impat of reduced land conflicts, we will compare investments in
land for the treatment and comparison groufis.the LTSA allocates and secsafand rights,it

is expeced that farmers will feel more secure, experience fewer conflicts, and invest greater
amounts in their land.

3.1.6 Research Questions Related to Social Safeguard Measures

Detailed research questions for the Social Safeguard Measure Activity haweetrio¢éen
developed.However, the two main outcomes of interest are:

A -Women’' s al | doapaotuctivenactivites t i me
A Children s d e v gpotentiailtyg n t

IMPAQ is currently collaborating with MCC tdurther refine and specify the evaluation
guestions At this point, we anticipate that the study will investigate the following questions:

A Do the day care centers allow women to dedicate less time to child care and more time to
economic activities both agricultural and ragricultural?

A To what extent are the day care centers sustainable?

A Dotheday care centers augment early childhood ldgwveent?

The specific questions to be analyzed and the design for this evaluation will be developed over
the next few months in collaboration with MCC.

® Regarding investments in land, however, theestionnaires dmat ask for enough information to measure
investments in land We can know whether households used seeds and total costs to make the parcel operational,
butnawhet her t hey maarem’moir resuct sigiantgoetress, construay buildings, tuying

tractors to work langdetc.
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3.1.7 Research Questions Related to Unintended Consequences

Even the most carefully thougbtit andwell-planned program may face unforeseen obstacles or
produce unintended side effects when ultimately implemeni&@. will examine unintended
consequences by addressing the following questions:

A Were there any unintended consequences of the IWRM projécsd, why did they
occur?

A Who was affected by unintended consequences?

A Could any negative unintended consequences have been mitidgdoad?

To address these questions, we will gather qualitative data from-samfle of beneficiary
households, firms,ra other key stakeholders during the process of monitoring the progress of
the IWRM project via ifperson interview andtelephone or electronic communicationg/e

will also add operended response questioas part of the followup surveyso shed lighton
unintended consequences of the project.

3.2  Methodology

Impact evaluatios focus on answering quest®ron thep r o g r impact ©n beneficiay
outcomes In principle, to accurately measure program impaetsearchers nedd observe the
outcome ofnterest () for each individual in two situations:

1) Where the individual receives the interventitaatment status ¢ )

2) Where the individual does not receive the interventiontfol status ¢ )

Because, at given time, an individual is either exposed to the program or not, we cannot obtain
an estimate of the program for a given individubdlowever, we can obtain an estimate of the
average impact of the program on a group of individuals by comparing them to a sinolap gr
not exposed to the prograroofparison group). The average of the differences in outcomes
between the two groupss-O @ & — provides an estimate of the average impact of the
program on the outcome of interesiowever, to obtain a reliable astate of program impacts,

the comparison group should be a vabdnterfactual, i.e. credibly represent what the outcome
of the treatment group would have been in the absence of the program.

The underlying impact evaluation problem is that the indivelualthe two groups are often
different. For example, programs may be implemented in specific locations on the basis of
certain area characteristics (poverty, sagonomic¢ or environmental features etc.). As a
result, a simple comparison between wdaind nosireated areas may capture both the program
effects and prexisting differences between individualstire two areas.This problem is often
referred to aselection bias.

101 addition, for Podorpecausave will be interviewing all households in the treatment area regardless of whether
they will receive land (as explained in the next Chapter) it may be possible to have a more diree afessue
positive (e.g. increase in income) or negative (decrease in income) externaléieesssal of the project if some of
theseuntreatechouseholdsireinterviewed at followup.
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A robust way to address the problem of selection bias is through raaskigmment, also called

a randomized control trial (RCT)Random assignment helps ensure that treatment status is
independent of the characteristics of the units being assigi@h random assignment,
individuals in the treatment and control groups sineilar, onaverage, along both observables
and unobservable characteristicAs a result, comparing the outcomes of the treatment group
and the control group provides a reliable estimate of the program impacts.

Random assignment, however, is not alwWegsible For example, in the context of the IWRM
project, the selection of areas to receive the project interventions was not random; rather, the
selection was based on a variety of factors, including political, social, and environmiénial.

in the absence of random assignment, estimating the impact of a program becomes more
complicated due to the selection bias.

When random assignment methods are not feasible, researchers generally turn -to quasi
experimental methodslIn a quasiexpeimental approach, program impacts are estimated by
comparing treatment group outcomes with outcomes from a comparison groignhance the
accuracy of quasexperimental evaluation results, comparison groups should be as similar as
possible to the treatent (or program group) on all characteristics that might affect the outcomes.
The main challenge of quaskperimental impact evaluations is to identify comparison groups
that represent a reasonable counterfactual to the treatment group.

In the contexbf the IWRM project, areas were selected to receive program interventions based
on a variety of factors. Given that the selection process wasandiom, researchers and
program administrators made an effort to identify and select comparison areas Hsasimilar

as possible to the treatment areas (i.e., to represent the counterfactual). For the Delta, the
treatment area comprises the Saint Louis and Dagana departments, in the northwest St. Louis
region (see Exhibit 3), and in particular the Ruraif@aunities (CR) of Diama, part of Ronk and
Rosso in Dagana department, and Gandon in St. Louis departfieatcomparison area was
chosen from CRs in the Dagana department similar to those located in the treatment area but
sufficiently far away from the pject intervention zonesThe comparison areasclude the CR

of Gae’ and IpnarPodoofr ,Rashseo .t reat ment area comp
occupies part the CR of Ndiane Pendaocyhe comparisonarea is located in the Podor
departmentawe | | but out si damothdr padg of SR I[EdzahelPendddased i t e (

on documentation provided by MCA, the selection of comparison areas sedmve been
basedon a combination of objective criteria, including similarity of geographical ilmgat
irrigation and drainage conditionslistance to road, land tenure, and parcel. sie®wever,
IMPAQ has not been able to access the details of this selection process. IMPAQ will use the
baseline data to assess the comparability of the two groupisufzaty in terms of the groups
irrigation situation.It may also be feasible to collect additional information and documentation
through discussions with officials who were responsible for the selection process.

Despite careful selection of comparisareas, irthe absence of random assignment, households
located in the treatment areas may be different from those located in comparison areas in a way
that also affect outcomesFor this reason, a simple pgstbgram comparison of outcomes
between households in areas that did and did not receive the intervention could be confounded
by the initial differences between the group®ne way to address this problem is to use a
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Differencein-Difference approach (DID).This method compares theefore-after changes in
outcomes between households in intervention areas (treatment group) and households in
comparison areas (comparison group).

The key assumption in the DID methodology iattttends in outcomes between the treatment

and comparison group should be simildthis assumption cannot be directly tested (especially
with data for only two points in time)However, inspecting the data can help to roughly gauge

its appropriatenessi-or example, if prggrogramobservable characteristics of the treatment and
comparison groups are very different, we may be concerned that comparison households may
experience dissimilar changes in their outcomes, independent of the interventioniglati@v

of the common trend assumptionfhis could lead to biased estimates of program impdgise

way to improve on this is by means of a combination of DID with matching.

Combining the DID methodology with matching of treatment and comparison gneugbers
cansometimes reduce bias in program impact estimates. Using a DID with matching approach
compares changes in outcomes of treatment group households with the outcomes of comparison
group households that aneatched based orobservable characteriscs. After matching each
household with almbservationally similar comparison household, the yp@gram difference in
observable characteristics between treatment and comparison group become &mdkerthe
assumption that treatment status is cltwseandom after controlling for observables, matching

can better choose the counterfactual and make the results more credible.

The choice of a neexperimental method like DID requires an extensive data collection effort,
i.e. obtain primary data on theconomic agents (householtfs)iving in the treatment and
comparison areas, before (i.e. baseline) and after (fallpwprojectimplementation.As in most

impact evaluations, this data collection is necessary given the lack of existing data covering the
pr o] aaas df imterest and/or the variables needed to answer the relevant research questions
for the required time periodsSection4 (Data Sources) providesone details about data needs

and survey instruments to collect these daBaven the diffeent nature of the interventions in
Delta and Podor, a direct comparison of impact estimates across thgsgpsidiions would be
difficult to interpret. However, wecancompare the cost effectiveness of the two interventions

the construction of the meirrigation in Podor and the rehabilitation of the existing irrigation
systems in Delta to the extent that project cost data are available.

The impact evaluatiorcould incorporate qualitative componento answer the qualitative
guestions outlined in ehpreviousSection Qualitative methodsvould allow us to collect in

depth information on the progress, causes, and factors that influence observed program effects
through using semistructured interviews, observations, and focus groups. waldd use the
principle of multilateral triangulation to implement the qualitative component of the evaluation.
This strategy allows us to develop a detailed and nuanced understanding of the issues at hand by
exploring the research questions outlined in the previgertion from the perspective of
multiple sources. For instance, similar questions are asked to respondents such as

11 Smith and Todd (2005).

12 The initial design called for studying eheffect of the project also on enterpriselmwever, difficulties in

obtaining accurate estimates of the number of enterprises located in these areas as well as lack of appropriate
sampling frames led to us to advice M@&GA0 exclude enterprises from tilata collection efforts.
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representatives o¥WUAs, community development associaprbeneficiary households and
farmers, etg to collect their different perspectise The analysis will capture ooflicting
positions. In cases in which triangulation of information sources is not feasible, the report will
clearly state that the findings are based on just one information source.

The interview will be organized in the form of free discussion and the applied techniques (such
as involving questions, listingyill obtain comprehensive anddepth information.

3.2.1 Delta

To estimate the impact of the IWRM project in the Delta ,ameaplan to use DID witlex-ante
matching. Matchingx-ante means matching prior tthe full survey based on the variables
collected at thesnumeration stage'® as opposed to matching after the baseline survey data
collection, i.e.ex-post. This methodgives a greater probability of finding a match for each
treated household based on the large pool of comparison households obtained at the enumeration
stage and thus reduce sample size requiremeftsction4 explainshow we sampled from the
enumeration 8t and matched treatment and control households.

In addition, at the design stagee had to decide/hether to try to estimate separately the impact

of the irrigation and land interventionsChis decision had to take into account budgetary and
technicalconstraints. Preliminary computations showed that trying to disentangle irrigation and
land components would require very large sample sizes and much higher data collection costs.
In addition, in the Delta, land holdings are often derived from landsritifat originated with
central or local governments rather than from custom, meaning that most parcels within the
existing irrigated perimeters have already been officially allocated to farmers sometime in the
past,althoughrecords of these land rights ynlae outdated or lost (s&bow et al, 2012).1* The

LTSA activity will contribute to secure these land righturthermore, as result of the project,
some landthat is currently abandoned because of salinity may be recuperated and eventually
(re)allocatd. In the Delta treatment argaost households will be affected by both the irrigation

and land components of the project, although to a different degree depending on whether they
already own formaland rights or not, and whether new land will be mad®ilable (and
allocated)because of the projectWe will collect hese different rights levels as part of the
survey to conduct exploratory analysis on the issue.

For these reasons, a decision was madeedpri or
impact of the irrigation and land interventions in the Delta area. IMPAQ reviewed these
decisions and agreed to proceed with this design.

3.2.2 Podor

13 An enumeration is a listing (census) of households carried out in the areas covered by the project (both treatment
and comparison areas)lhis censusis necessary to construct the sampling frame (universe) from which a given
nunber of households will be sampled and included in the survey.

1 In Podor,instead,the land tenure system is dominated by informal arrangentiesitsire primary inheritance

based and typical of customary land systéamSubSaharan Africa.
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The original design called fousing DID with ex-ante matching for Podor.However, as
descriled in more detail irsection3.2, at the time of sampling, we found that there was no clear
way to plausibly identify which households woukteiveirrigated land in PodorWe could not
implement exante matching for Podor and we will use a DID with ratehing. The irrigation

and land activitymust be evaluated together because the construction of a new irrigation
peri meter in N’ Gall enk agaagerpartooftthe samdactvityr i but i on

MCC also considered a randomized control trial tftee new perimeter.However, based on a
careful review of the requirements for the new perimeter in Podor, we recognize many obstacles
to implementing a rigorous random assignment des@ne of the key obstacles is that several
groups willreceiveland but theland area available for distribution is relatively smdfl.MCA
implements separate random assignment for each group, we will not have sufficient sample sizes
to evaluate program impacts by groupurthermore, many unknowrmsirrently exist abauhow

the land will be allocated (e.g., by individual or household, size of plots to be distributed, if there
will be quotas for groups or subgroups, etc.).

As a result of these unknowns, we cannot begin to design a random allocation procedure that is
practical and produsesufficient sample sizes.We believe that &DID design is amore
appropriate option for evaluating the impact of allocation of new perimeter land in RdGa.

has stated that the treatment group will receive the land and the amigattivity while the

control group will receive only the land activitythis arrangementill allow us to estimate the
incremental effect of irrigation relative to the receipt of land.

3.2.3 Risks of Contamination

Based on discussions with the director of the land project during a field visit in August 2013, we
were informed that some of the households in the comparison area would receive the same type
of land interventioras households in the treatment geg.,capacity building, formalizing their
existing land rights, and/or receiving new land, et@he result of providing similar services in

both treatment and comparison areas has the potential of diluting the impact of the program and
biasing the impact astates.

To guard against this potentyial bias, researchers must d@ugrate documentation from
MCC/MCA-S on exactly what was implemented in the treatment and control areas for both
Podor and Deltaand who received program servicel$ this data is not available or is not
accurate, we will have another opportunity to collect retrospective data in the-tglewrvey.
Specifically, we can include questions in the folow survey to gather information on the level
of services receivkby treatment and control group sample members.

To the extent that sonmteeatment group did not receive treatment and/or scomérol group
membersdid receive treatment saces, we can corredbr these issues and correct for the
potentialbiasin the impact estimateBy using the Bloomadjustmentmethodologyl5,16 This

S Howard S. Blom, "Accounting for NeShows in Experimental Evaluation Desigrisvaluation Review, 8
(1984): 225246.
6 Howard S. BloomThe Core Analytics of Randomized Experiments for Social Research, MDRC, August 2006.
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adustments is designed to correct impact estimates when not all sample members comply with
their assigned treatment/control status.

3.2.4 Qualitative Methodology

MCC has requested that IMB) consider adding a qualitative study to the impact evaluation
activities of the project. While the impact evaluation would address whether the project
achieved the expected impacts, a complementary qualitative implementation study would
provide insightsas to why some of the impacts were or were not achieved. The qualitative study
would also allow us to test some of the assumptions in the logic model.

To investigate qualitative research questions, the proyecid need to incorporate multiple
gualitative data collection methods. These methods should include:

A Document reviews
A In-depth interviews
A Group interviews

Document review includes an analysis of program documents that will provide information on
the projectdesign and the progress in implementing the interventiordepth interviews will

collect views and attitudes of beneficiaries on the program and its progress. The interviews will
be organized as sessiructured interviews by trained interviewers agkstandardized open
ended questionsGroup interviews will be conducted with groups of beneficiary households,
beneficiary communities, and key community groups, such as the WUAGoarités Villageois

de Développement (CVDs), to under st and itudess nedds,ndxmecttatiorst and
perception. The group discussions will be organized as focus group interviews and community
interviews Focus group interviews will be carried out with small groups of people with similar
background and experience to #litheir ideas, insights, and experiences in a social context
where they can stimulate each other and consider their own views along with the views of others.
We will conduct hese interviews several times with different groups to identify trends in the
perceptions and opinions expressed. The community interviews will be conducted as public
meetings in which the whole community will be consulted on a set of facthedlgd fairly
closeended questions.

Before beginning to implement a qualitative studg,would review with MCC the options that

may be available to expand the current impact evaluation to include a qualitative study. One
option for a qualitative study might be to select a sample of households in the Podor and Delta
regions and conduct4depth interviews with members of these household. Another option is to
employ focus groups with farmers, community stakeholders such as Water Use Associations
(WUA) and Village Development Committees, and implementing agencies. These interviews
and/or focugroups could address the following questions:

a. Farmers
A-Changes in farmers’ attitudes:
C Do farmers have a better perception of rights related to water use and how WUAs
work?

C Did the project influence the adoption of new irrigation technologies?
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A Changes in farming activities:

= Did farming change their farming practices (e.g. choice and rotation of crops)?

Did farmers change their use of resources (e.g., more efficient use of water, reduced
water loss, and better control of water)?

Did farmers stit their use of agricultural inputs (e.g., savings time devoted to obtain
water and/or maintenance of irrigation systems)?

Was there a change in household relationships (e.g., role of women and children in
agriculture)?

C Were there unintended consequences?

O O OO0

A Changes in other factors:
C Were there political and/or environmental changes in the region during the
implementation period?
C Were there other interventions in the area by the government or other donors?

b. Communities

A Changes in community agriculturadactices:
C Has there been a change in the main crop in the village?
C Has there been a change in commercialization of products?

A Change in land conflicts:
C Have there been conflicts regarding use of irrigated land?
C Have there been conflicts regarding usevater?
C Have there been conflicts regarding boundary, land access, secondary use?

A Other changes:
C Were there any social or economic changes during the implementation period?

c. Implementing Agencies

Have services strengthened the capacity of WUAs?

Hasscheduling of the water release improved?

Has maintenance of the channels improved?

Has the role of women in WUAs changed?

Have there been changes in land administration?

Have there been changes in effectiveness of conflict resolution at the commueity lev

> > > > D> >

3.3  Sample Requirements

To implement the DID analysisje needed talrawthe sample of households for the study from
both the treatment and comparison arelse previous evaluation contractor determined that the
sample size needed to estimatedbmbined impact of the irrigation and land intervention in the
Delta was 2,612 households 1,306 from the treatment area and 1,306 from the comparison
area). Power computations showed that a sample size of 2,612 housebaldsdentify a 10
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percentchange in agricultural income with 8@ercentpower (at Spercentsignificance level}/!

All households were scheduled to be interviewed three times during the baseline (corresponding
to Senegal agsculttrdl semsons) and again at the follgw (i.e. apanel design}®

IMPAQ reviewed these power computations and found sample sizes appropriate for the scope of
the evaluation.

For Podor, the sample size was initially constrained by the amount of land available for
distribution i.e. approximately 4008a MCA-S expected to distribute approximatehha per
household, meaning that the household sample size is approximately equivalent to the number of
hectares available for distributionThe final sample size for Podor is 440 households in the
treatment aga and 440 households in the comparison &Peaver computations show that with a
sample of approximately 880 households we can expect to detect a change in agricultural income
of approximately 1®ercentwith 80 percentpower and Jercentsignificance ével'® The same
householdsvill be interviewed at the baseline and at the foligw

3.3.1 Household Sample Selection-Delta

As described irSection3.2, to implement DID withex-ante matching, households should be
matched before the survey. This requirel a detailed enumerationin the treatment and
comparison areas to collect a set of variables tbatdcmatch treatment and comparison
households. In the spring of 2012, thgence Nationale de la Statistique et de la Démographie
(ANSD) conducted extensivenumeration in the Delta areancluding the Saint Louis and
Dagana departments, for a total of about 11,600 househidiAQ used the enumeration files
to sample and match householdBhe MCA-S approvedsample sizes for the Delta are 1,306
treatment buseholds and 1306 matched comparison househ®és.provided slightly larger
samples tcANSD to allow for some survey neresponsend because the survey effort may not
complete interviews with 100 percent of the sampl&pecifically, we selected 1,63atment
and 1,637 comparison households (aboyt@Bentmore than the proposed sample sizes).

From the enumeration file, we randomly sampled 1,637 treathmmmgeholdsthen matched

each treatment household with a comparison household identified as the most similar in relevant
pretreatment characteristicsThe basic idea of matching is to find a sample of comparison
households that are on average similar to the treatsaemle.

To identify similar comparison households, we employed a commonly used method of matching:
the propensity score method. A propensity score is an estimate of the probability of being
selected into the treatment group based on observable chistaxste Specifically, we derived a
propensity score for each householddabasn the following logit model:

17 Without reliable data of agricultural income for Senegal, the data on agricultural income per capita used to
perform power computations come from the PNGT2 rural household survey conducted in Baddia 2005.
According to the data, the average agricultimabme per capita (net income: harvest value minus input costs) is
39,627 FCFA, and the standard deviation of agricultural income per capitglid B#CFA. Computations assumed

a baselineend line autocorrelation in outcome of 0.75, a 0.05 statistigaifsiance and 0.80 power, and were
performed using STATA

1n a panel design, the same set of households is followed throughout time.

¥ The same data on agricultural income used to perform power computations for Delta have been used for Podor.
200ur gaal isto achieveat least an 8percentresponse rate.
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The dependent variabte is an indicator equal to one (1) if the houseHold in the treatment
group at timet (baseline) and zero (0) otherwis@he probabilityP of being in the treatment
group is modeled aslagistic function of the observable household characteristics Ebtained
from the enumeration. The coefficients ) of the logit moél capture the effect of the
observable household characteristics on the probability of being selected.

We used thdollowing variables from the enumeration as independent variabléise logit
regression model:

A Age A Ethnicity

A Household size A Literacy

4 Number of male workers A Socicadministrative status

A  Number of female workers A Status of land of household hea

A Number of male workers in A Participation on OPofganisation
agriculture paysanne)

A Number of female workers Nature of roof
in agriculture A Nature of floor

A Sex A Nature of walls

After we derived a propensity score for each household, we matched each treated household to a
compari son household whose propensity score w
score. When multiple householdsadthe same propensity score, we randomly selected one of

these households as the best match. After completing the sampling and matching process,
IMPAQ providedthe final sample to be survey&a MCA-S and the survey agency. dfinal

sample included a list of treatment households and their associated (matched) comparison
household.AppendixA provides a description of the final samples.

3.3.2 Household Sample Selection-Podor

In the spring of 2012, ANSD completed an extensive enaration in the Podor area.
Specifically, 1,617 households were enumerated in the treatment area and 585 in the comparison
area. For the impact evaluation, it is important for the treatment group to intlowekeholds

that will actually get the treatment (irrigation and land). However, at the time of sampling, we

could not find eclear way to plausibly identify which households worddeiveirrigated land in

Podor. Because thenumeration data includes 1,617 householdbertreatment area and we

need to identify the 440 householtisitwill receiveland, a random sample will not ensure that

we get enough householttatactually receive land.

We considered using the information available on the land allocation criteriaithbe used
when the plots become available. However, we concludedavihabuld not finda clear way to
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plausibly identify householdatwill get land. We discussechis issue with MCC/MCAS land
team during a meeting #spring 2012. We concludedhat it was not possible to obtain a list of
householdghat would get land. This list will probably become available only spring 2014.
Furthermore, even trying to oversample from enumeration data accorditige fmoposed
selection criteria vl be vey risky because mankand allocation decisionsalie not yet been
made. The MCAS land team agreed that it was not possible to kmoth a sufficientdegree of
certainty,who will get land. Thus, oversampling groups that have priority in the land dltmta
likely will not fully solve the fundamental problem of finding a sufficient numbéroofseholds
thatwill receive land.

Given the urgency of selecting the samples and proceeding with the surveySMIQAIMPAQ

agreed to survegll household$1,617 in the enumerated treatment area. This approach ensured
that we capture the househottiatwill receive land (treatment group). In addition, we agreed to
survey a random sample of 440 households in the Podor comparison area (out of a total of 585
housholds in the enumerationMoving forward quickly was very important to avoid wasting

time and resources. Furthermore, waiting Bfiing2014 (when land decisions are expected to

be finalized) could have endangered our ability to have useful baselinebelcaasethe
interventionmaytake place before the baseline data collection

3.4 Timeframe

Successful implementation ofdlproject requires simultaneous implementation and management
of several activitiesand close coordination with MC# survey contractoin Exhibit 9, we
present ouproposed schedull®r major project activitiesAs indicated in the exhibitye have
organked the project into two major task areas, each with several tasks

(1) Evaluation Design and Planning
(2) Evaluation Implementation, Data Collection Support, Data Analysis and Reporting

Some of the early tasks have been completed or are curiengyogress.Other tasks are
scheduled for implementation in 2014 and beyond. As indicated, some of the tasks will need to
be implemented after the close of the Senegal Compact.
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Exhibit 9. Project Gantt Chart

0 0 014 0 016 0 018
Q1]Q2|Q3/Q4|Q1]Q2|Q3|Q4|Q1{Q2|Q3|Q4|Q1{Q2]Q3|Q4|Q1]Q2/Q3|Q4|Q1]Q2/Q3|Q4]|Q1]Q2|Q3|Q4
Task Area 1: Evaluation Design and Planning [—
1.1. Project Kick-off and Initial Trip

1.2. Trips and Trip Reports

1.3. Preliminary Impact Evaluation Design Report
1.4 Final Impact Evaluation Report

Task Area 2: Evaluation Implementation, Data
Collection Support, Data Analysis and Reporting

2.1. Support MCA in managing surveys

2.2. Baseline Data Collection (by the survey firm)
2.3. Baseline Data Quality Review, Processing, an(
Public Use Data Creation

2.4. Baseline Analysis and Report

2.5. Interim Data Collection (if needed)

2.6. Interim Data Quality Review and Processing
2.7. Interim Analysis and Report

2.8. Qualitative Data collection

2.9. Qualitative Data Analysis and Report

2.10. Endline Data Collection (by the survey firm)
2.11. Endline Data Quality Review, Processing, an(
Public Use Data Creation

2.12. Final Analysis and Report

2.13. Communication with MCC and MCA
2.14. Outreach Sessions

There is still uncertainty about the implementation stafugrious project activities a result,

a firm schedule for surveys is difficult. For example, we believe it desirable to collect an interim
as well as a final followup survey to capture sheerm (interim) and medium/longéerm
outcomes (followup). MCC must confirm the decision to collect an interim survey.

Based on the most current information, we believe that the implementation schedule will be:

A Delta Irrigation Works tentative compien July 2015
A -Podor/ N Gall enka Wor k-28014 ent ati ve compl etio
A Land Rights, July 2015

For Deltg if everythingis completed byJuly 2015, thenthe £heduled data collection in 2016

would allowonly oneyear after the end of constructio®ne year after the completion of the
constructionis not likely to providefarmers sufficient time taapture the full benefit of the
improvements. Consequently, @& suggest keapg the currently scheduled survey 2016 and

using thissurveyfor anintefim data collection to capture shderm program impacts.This

interim data collection survey could capture such outcomes as charfgesinme r s’ I nvest
in land and equipment, changes in production techniques, changes in crop allocati@neetc.

clear rationale for the interim survey is that it can shed light on who received treatment services.
This is critical to the accuracy of the impact evaluatidihis interim survey would not need to
replicate the three passages that werkecid in the basdine surveyRather, we would propose

a single survey that would capture information on these outcomespettively (oe-year

period). While theseintermediate outcomehanges may nampactf ar me r s 'theyimayc o me ,
be precursors and provide insigbts potential future benefits of the intervention.

To capture the steaebtate program impact8ylPAQ will assess (in conjunction with MCC) the
appropriate timing for such a survey. One option, isimplement an end linesurvey
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approximatelytwo yeass after the interim data collectiohese surveys would provide the data
needed to measure program impacts approximately two years after the completion of the
irrigation works. If we were tocollect the data ithree passagdsimilar tothe baseline sugy),

then thetiming of thedata collection would stretch to the end of 20Hhwever, if weassume a

single retrospective survégs in Exhibit 9) the survey woulte completed approximately at the

end of 2017.

It should be noted that angle retrospctive survey (versus a three passage survey) would
preclude a comparison of impacts by seasdn.summary, our proposed timeline depends
heavily on realization of the Delta and Podor irrigation and water resources management
activities and land tenure tadgties. We basedhe proposed data collection timeframe on the
project implementation work plan and discussions with MG&e will finalize the evaluation

work plan in collaboration with MC, MCA-S and other stakeholders.
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4, DATA SOURCES

Primary data allection to support the evaluation will be carried out by means of household and
community surveys in th&eatment and comparison areas. The surveys will be implemented
before (baseline) andfter (follow-up) the implementation of the project. Data will be collected

on key outcomes (e.g., earnings, agricultural production, etc.) as well as household demographic
characteristics, socioeconomic status, and other background characteristics thatvevithsse
control variables in regression models.

MCA-S has contracted with ANSD to collect the relevant data on households/communities living
in the project intervention and comparison areas for the IWRM prdjéet.initial evaluation
design called for stlying the effect of the project on enterprises located in the project areas.
However, difficulties in obtaining accurate estimates of the number of enterprises located in
these areas as well as lack of appropriate sampling frames led us to advis8 ME@Rclude
enterprises from the data collection efforts.

Becausemost of the key outcome variables relate to agricultural production, they are-season
dependent.Senegal has three cropping cyclesTo obtain reliable farm production/yields
estimates, MCAS deided to interview producers shortly after each harvest. As a result, three
waves of data have been planned for the baseline and foflcsurveys in the Delta and Podor
areas to cover thafterent agricultural seasonghe three seasons are:

A Passagei1 Decembed, 2011- March31, 2012 [Contre Saison Froide ]
A Passage 2 April 1, 2012—July 31, 2012 [Contre Saison Chaude]
A Passage 3 Augustl, 2012— November3l, 2012 [Rainy season].

4.1 Household Survey

Exhibit 10 summarizeshe key data eleemts in the baseline drfollow-up household surveys.

As indicated in the exhibit, the household survey incorporates a household questionnaire and an
agricultural questionnaireA community questionnaire will also be administered to community
leaders to gather information about the community infrastructures, incidence of land gonflicts
and other community characteristfés. If additional data collection is authorized by MCC,
IMPAQ could collect additional administrative data from land administration institutiods
conflict resolution bodies The data from the community questionnaire will also be used in
combination with household data to control for community characteristit® ianalysis.

The household questionnaire includes information on household composition as well as the
activities of each household member, nonagricultural revenues, consunapiibaxpenditures.

The agricultural questionnaire is designed to collexhited information on crops, irrigation
techniques, rd land use.In addition, the agricultural survey will collect information on
perception of land security and experience with land disputes.

21 The community includesomeinformation on the existence of some organizations in the vjllgeh as produce
organizations and WUADut doesot include information on their functioninglhe questionnaire is administered
in the same commities occupied by the households. Howevarmmunity data are collected during the first
season only.
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Exhibit 10. Main Variables for IWRM Questionnaires

Questionnaire/Variables Descriptions
HOUSEHOLD QUESTIONNAIRE
Household members' relationships to household head, age, gender, education, marital status
Activities of the various household members
Household assets, participation in peasant organizations
Non-agricultural revenues
Consumption and expenditures
AGRICULTURAL QUESTIONNAIRE
Plots size, agricultural production on the plots by crop
Land conflicts and perception of land security
Irrigation techniques
Labor inputs and other agricultural inputs and equipment
Amount obtained by commercialization of crops, amount of production lost
Livestock-type and number of animals and value
Production and commercialization of animal products
Household involvement in fishing and revenues
Health and education
Community projects
Agriculture and livestock
Coping strategies
Land conflicts
Prices

Following our analysis of the data collected at baseline, we will assess whether the survey should
be adjustedor follow-up data collectionWe will assess whether individual questions should be
adjusted to improve data accuratye will alsoassessvhether the final survey should repeat the
three passage format or of the baseline survey or consolidate thelti#ocointo asingle data
collection period.deally, repeating the baseline data collection is preferable; however, timing
and resources may require adjusting the format.

4.2 Baseline Data Collection Status

IMPAQ received the first version of completew@aseline datan the spring of 2013, following
several delays.IMPAQ is currently working with ANSD to conduct extensive quality reviews
on the datasetsGiven the complexity and length dfis data, several rounds of revisions were
necessary to troubleshoot the erroffie datasets for all three seasons are expected to be cleaned
and finalized byAugust2014. Exhibit 11 summarizes the data collection status of the three
surveys as of Januarp24.

IMPAQ International, LLC Page32 Senegal Evaluation Design Report



Season

Exhibit 11. IWRM Data Collection Status

Reference Period

Data Collection Period

Data
Collection

First Season

Decembetl, 2011- March31, 2012

May 12, 2012—- June08, 2012

Completed

YES

Second Season

April 1, 2012- July 31, 2012

Octoberl, 2012— November20, 2012

YES

Third Season

Augustl, 2012— November31, 2012

January 29, 2013/end of March 201

YES

4.3 Monitoring and Evaluating Data Quality

While MCA-S is responsible for etracting the data collectiofyIPAQ will work closely with
MCA-S and will provide technical assistanc&dditionally, once the data is collectede will
assess the reliability of the data collectggdecifically, we will

A Check consistency between datal ajuestionnaires (e.g., whether all Sections/variables
in the questionnaires are present in data).

A Check variable accuracy (e.g. ensure variables are appropriately labeled, missing values,

data consistency with skips among variables, etc.).

A Check internalconsistency among various data Sections (e.g. ensuring a Section
addressed to household members age 10 and above does not include those below age 10).
A Prepare memos listing all data issues identified and share memos with MCA/ANSD, with

recommendations toorrect issues.
A Re-check the data after ANSD reviews the dataset.
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S. ANALYSIS PLAN

To estimate the impacts of the IWRM project in Senegal, we will spec@siexperimental
models that compare outcome chageer time for the treatmemroupas compared with the
comparison group. Below, we review the methodology that we plan to use in measuring
program impacts and our plans for analygsid report preparation.

5.1 Difference-in-Differences

We will capture thempact of the IWRM project using multivariate DID regression.This
method comparepre-post changes in outcomes of households in the treatment areas with pre
post changes in outcomes of households in the comparison dlgag.the baseline and follew

up data collected for the treatmieand (matched) comparison groups, DID can be expressed in
the following regression:

Out comel Y[ O "YOO _ & - Q)

The lefthand side of the equation is the project outcome variable of interest, such as land area
under cultivation, agricultal production, household income, et8ection3 describeshte project
outcomes of interest in detail.

The righthand side of the equation includes the following variables:

A A dummy variable4 thatequals 1 if the observation is in the treatment grangh zero
otherwise.The estimate of captures the average group effect of being in the treatment
group.

A A dummy variable& thatequals 1 in the followp year and in the baseline yeaihe
estimate of captures the time effec& controls for any chages in the outcome variable
that occur over time and are common for treatment and comparison group members.

A An interaction term 4 & thatequals 1 if the observation is in the treatment group and
in the followrup year and 0 otherwise (i.e., for comparisagroup members in both the
baseline and followp years and for the treatment group in the baseline y€he).
estimate ofy captures the impact of the project on the outcome varidlhis is the
parameter of interest.

A A vector 8 of other relevant explatary variables that may relate to the outcome of
interest and will help control for baseline household characteriséit& minimum, for
household models® will include the education, gender, and age of the household head.

The parameters to estimateart ,[ ,] , and the elements of the vector All elsebeingequal,
positive parameter estimates will indicate that the correspondinghagiat side variable is
associated with an increase in the outcome measikewise, negative parameter estimates will
indicate a negative associatioWe will use ttests to measure the statistical significance of the
parameter estimate$Vhere we find statistically significant differences, we can be confident that
the correponding righthand side variable has an effect on the outcome variable.

As described irsection3, we will use theDID method to identify program impacts in Podor and
Delta The DID will be estimated separately for Delta and Podor using the regression model
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described in equation (1), including the same outcome and control vartzdassehe data for
Delta and Podor were collected using the same survey instruments.

5.2  Subgroup Analysis

We will also examine whether the impacts of the projects differ by subgroups, such as gender
and income.We can expanthe basic regression model to include terms that capture potential
subgroup effects:

Out comel YT O, Y] "YOO 1 "YOY 1 "O0OY | "YOOOY _ & - ¢

As before, the lefhand side variable is the outcome of intereBhe righthand side variables
are the same as in the basic regression model, except for the explanatory yaddelé$or the
subgroup models:

A A dummy variable3 thatequals 1 if the observation is in the subgroup @otherwise.
The estimate of accounts for differences in outcomes associated with the subgroup of
interest.

A An interaction term4 3B equals 1 if the observation is in the treattngroup and the
subgroup of interestand O otherwise.The estimate off captures the incremental
treatment group effect for observations in the subgroup.

A An interaction term &8 thatequals 1 if the observation is in the follmp period and
the subgrop of interestand O otherwise. The estimate of captures the incremental
time effect for observations in the subgroup.

A An interaction term4 2& 3B thatequals 1 if the observation is in the treatment group, in
the followrup period, and in the subgroup ioterest.The estimate of captures the
potential differential effect of the IWRM project for the subgrodghis is the parameter
of interest.

For the subgroup models, we will estimate the parametérsr , the elements of the vector
andthe parameters,1 ,1 ,1 , and . Inthese models, the expected outcome for individuals
in the subgroup is equal to the expected outcome forsnbgroup individuals plus:(1) a
subgroup effect, (), (2) an incremental treatment group effect)((3) an incremental time effect

( ), and (4) the incremental effect of the projéct)( Thus, our estimate of will indicate
whether the impact of the project is different for the subgroup of intergst.idfpositive, then
the program has greater impact on the outcome for the subgroup, all else ehjkalvise, if]

is negative, then the program has a smaller effect on the outcome for the sulWeupll use

a ttest to evaluate whether our estimate] ofis statistically significantIf so, we can be
confident that the impact of the program is indeed different for the subgroup of interest.
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5.3 Baseline Analysis

IMPAQ will analyze the baseline data and produce a baseline &parthe data collection is
completed and the datasets clean@tis report will include a brief description of the project,
the evaluation desigmand the data collection activitie§.he reporwill then summarize the data
available (overall and by seasorgr fDelta and Podor and include descriptive statistics of
household characteristics and differences between the treatment and comparison groups of the
main variables of interestWe will present lte results of the analysis in a variety of formats,
including charts and tables=xhibit 12 presentsraillustrative outline of the baseline repaaihd
Exhibit 13 presents table shell that will be used to present characteristics of the treatment and
comparison groupsthe results of the baseline analysis wil ghared with stakeholders in DC
and Senegal.

Exhibit 12. Example of Baseline Report Outline*

1. Introduction
a. Description of the program activities
b. Evaluation design
c. Overview of the househoklrveys
2. Household characteristics andtcome measures at baseline
a. Household characteristicsreatment and comparison group at baseline
i. Overall and by season, Delta
ii. Overall and by season, Podor
b. Outcome measuredreatment and comparison group at baseline
i. Overall and by season, Delta
ii. Overal and by season, Podor
c. Implications for key values underlying the cb&nefit analysis
3. Overall assessment of data quality
4. Conclusions
a. Summary
b. Lessons learned
* For illustrative purposes onlyA complete outline will be developexdterdata areeceived and ready to use for analyses

The survey included questions to collect data on agricultural production using local measurement
units (e.g. sacs etc.JThis approach facilitated data collection in the field; however, the local
units must be convied into standard measurement units (kilotoas for the analysis. ANSD
developed a method that uses unit prices for local units to provide IMPAQ with a clean data set
where the local units have already been converted into standaréunieswill carefully review

the data from ANSD and present the data on agricultural production in tabular format using

22 The steps (Described in more detail in ANSD methodology meNwmte Methodologique _ConversiedMLen
UMS_22ao0ut2013.doc) are

A Obtain the price per unit (kilo). If this price varies within the village, compute the average price per kilo
(PUm).

A For each product measured in local units, get the average price within the village (PUmML).

A Convert local uni{e.g. tas) as follows: 1 tas (gramme) = 1000 grammes L ({#&5) /UPn(1kg).
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standard measurement units. We will organize this data and present it in a baseline report that
prepares the reader for the Final Analysis report.

Exhibit 13. Example of Table of Sample Characteristics, Baseline

‘ Treatment Group ‘ Comparison Group Difference

Statistical

Total [% of Total] N [%6] N[%] Significance*

Demographic Characteristics

Men

Women

Age: Less than 1%years
Age: 1524 years

Age: 25-34years

Age: 3544 years

Age: 4554 years

Age: 55+years

Agricultural income

Amount of production

54  Final Analysis

After follow-up data collection is completede will combineall baseline and follovup data to
produce a final analysis reportThe final report will include a description of the analysis
samples for both baseline and follmyw and the full results from the DID estimation. The
analysis will combie the baseline and follewp data for all three seasons, for both Delta and
Podor. The report will include a variety of tables and figures with descriptive statiaticswill
focus onthe impact estimates of the IWRM projedExhibit 14 presents possble outline for

the followrup report. IMPAQ will deliver adraft final report to MCAS and MCC, and will
convene a meeting with MGA and MCC to review comments and suggestions on the report.
IMPAQ will incorporate comments and suggestions in the fiebrt.

Exhibit 15 gives an example of the presentation of impact evaluation results. We will provide
contextual narratives for all analysds. addition, because most of the outcome survey questions
(e.g., income, agricultural production and crops, and perception of land security) are asked
separately for adult members of the household, we can analyze and present impacts by gender
and other rajor subgroups.

IMPAQ International, LLC Page37 Senegal Evaluation Design Report



Exhibit 14. Example of Follow-up Report Outline*

1. Introduction
a. Description of thgorogram ativities
b. Implementation of the IWRM
2. Evaluationapproach andata
a. Research questions
b. Samplingapproach
Cc. Surveys
d. Description of analysis sampl&ummary statistics
3. Impacts on outcomes
a. Delta
b. Podor
c. Subgroup analyses
Qualitative analysis
Costbenefit anbysis
Costeffective andysis
Limitations of thedata
Conclusions
a. Summary
b. Lessons learned
9. Next steps
* For illustrative purposes onlyA complete outline will be developedterdata are received and ready to use for analyses

© N oA

Exhibit 15. Example of Table for Impact Estimates

Treatment Group Comparison Group Program IMPACT
Follow- Follow-
Baseline up Mean Baseline up Mean Impact
Mean Mean Difference  Mean Mean  Difference Estimates
t- p-
(A) ((3)] (C=B-A) (3)) (E) (F=E-D) (C-F) | test value
Household
Income
Agricultural
Inputs
Area of
Irrigated
land
Notes: * p<0.05; **p<0.01; ***p<0.001.

Impact estimates are regressajusted to account for differences in characteristics of the two groups
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55 Qualitative Analysis

The qualitative analysisould enablethe testing ofsome of the key assumptions in the logic
framework to understand the causal pathways of the observed program efteetqualitative
evaluationcouldinclude three types of qualitative data:

A Documenteviewsdata
A In-depth intervigvs dda
A Groy interviews a@ta

To analyze these data, IMPASQulddesign an iterative process tleaincides with the proposed
interim data collection and analysis period (approximately 15 months). The pcoosssts of

three key stepsnoticing, collecting, and thinking (Xue, 2009The qualitative datavould be
collected during site visits through the use of interview, focus gr@gb observation protocols.
Datawould be triangulated from difference sources and common themes of wasegd! be
identified. The use of theme identification methadsuld allow us to reduce the large volume

of qualitative data gathered to a manageable number of topics/themes/categories pertinent to our
research questions.

IMPAQ would code # qualitave data sources, including -depth interview and group
interviews Early in the data collectioperiod, we would develop a coding scheme for the
various data collection source$he coding scheme alignith the research questions for each
category inthe evaluation.We would pretest odebooks ancestimatethe final intercoder
agreement.We expect to reach and maintain an intercoder agreement of at leastc@dt To
facilitate the organization and synthesis of the data from interviews, IMRAGQ use the
gualitative analysis software packalgeivo (non-network version for maximum data security)
After coding the qualitative data, IMPAQvould retrieve all data on a particular research
guestion and compare the responses across multiple waves abliattion and multiple data
sources.We would use a withirbeneficiary perspective, followed by a crdmmeficiary
perspective, to identify themes and patterns discernible to an individual beneficiary, a set of
beneficiaries, and all beneficiaries.
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6. PROJECT REQUIREMENTS AND STAFFING

6.1 Summary of Institutional Review Board Requirements and Clearances

The National Ethics Committee for Health Research (CNRS) requires all researchers/research
firms to submit all research protocols in their original aochgplete version in FrenchTwenty

copies of each protocol must be submitted no later than 21 days before the next CNRS session.
IMPAQ has already acquired all of the necessary documents fémdtigeitional Review Board

(IRB) clearance from CNRS, including the CNRS Guidelines for IRB Approval, the Verification

Sheet of the Completeness of the IRB proposal, and the Senegalese Act on the Code of Ethics for
Social Research.IMPAQ will develop the IRB proposafor the followrup surveysand will

obtain IRB clearance for the projactp on MCC’' s f or mal approval of
the resources necessary to complettMBAQ did not secure the IRB approval for the baseline
datacollection,as it was not required by MCC.

6.2 Data Access, Privacy, and Documentation Plan

In compliance with MCC’ s Dat a Documentation and Anonymi z
IMPAQ will ensure that all project data delivered to MCC are easily usable by two distinct
audiences: (1) MCC staff and camnactors, for internal analysis and decismaking, and (2)

public users, including academic researchers, policy analysts, and peer institutions. We will
achieve these goals by providing the following delivermble

A Internal use survey packatgetincludes:
C All relevant datasets/data fileshat are complete, not anonymized, and
documented according to MCC guidekne
C All relevant supplementary documentation

A Public use survey packag®atincludes:
C All relevant datasets/data filethat have been anonymizednd documeted
according to MCC guidelines
C All relevant supplementary documentation
C Compl et ed “ Awoornkysnh ezeatt”i o n

The baseline data produced for the evaluation will be avaikHtdeit is cleaned and the final
baseline report is producedhe expected timeframe ist® 12 months following the end of the

data collection activities.The midterm or followup data produced for the evaluation will be
availableafter it has been cleaned, the final report is produced, and the evaluation team has
completed initial analysis for any proposed publicatiofihie timeframe for this is 1% 18
months following the end of the data collection.

All text documents, including repts, manuals, questionnaires, and codebooks will be available
in their original editable format\ord, Excel, etc.) and in Portable Document Format (PDF),
accordingtaMCC’ s gui del i nes.
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Command file and data file formats will be the same and submittér iStata format. The data

files will include variable names, labels, response value labels or formats, and clearly defined
associations between survey questions and the variables containing the responses.

Metadata will be provided in formats complianith the International Household Survey

Network (IHSN) s Met adata Editor, which includes *“.n
(as exported by the IHSN Metadata Editor).

6.3 Dissemination Plan

IMPAQ will produce draft and final evaluation reports tegent the results of the analys@ne

report and set of presentations will be produced after the first round of data collection, and a
second report and set of presentations after the second wave of data collétt®enegal,
audiences will include KA-S and MCC staff, project implementers, local academics,
government statisticians, government ministries, development professionals, and other interested
parties. In Washington D.C., outreach sessions will be provided to MCC, development
professionalsand other interested parties.

All reports will include technical/academ&ectiors, as well as easy to understeéettiors for
broader circulation. All evaluation reports will include an executive summary (less than 10
pages) in both English and Frenphnesentations of results in Senegal will be in French.

6.4  Evaluation Team
| MPAQ' s evaluation team is composed of:

Dr. Jacob Benus Ph.D., Economics, University of Michigan,i s | MPAQ’' s Executi ve
Research.Dr. Benus is an economist with mattean 30 years of experience directing studies

that evaluate employment and job training programs and in implementing rigorous evaluation
projects. Dr . Benus wil|l sewmidr research ashoeiad@d provjde averalls
technical guidance. Dr.@hus has completed many important and highly regarded international
poverty and labor research projects. For exammpbegcompleted evaluation projects for the
World Bank, the InteAmerican Development Bank, the Czech Republic, China, South Africa,
Jordan Turkey, and Armenia. Many of these projects have involved dagigew social safety

net programs and evaluagitheir costeffectiveness. He is also the principal researcher in the
Millennium Challenge Georgia Fund Data Quality Review (DQR) and @ Nhllennium
Challenge AccounrGhana MidTerm Review. He has led and completed projects in China,
Senegal, Turkey, South Africa, Bosnia, Czech Republic, Romania, Kyrgyzstan, Peru, and
Armenia and provided training dM&E methodology for researchers andrgmiment officials

in many countries.Dr. Benus is therincipal investigator in the MCC Impact Evaluation of the
Burkina Faso and Senegal Roads project and provides technical lead for all home and field based
activities for the IWRM project.

Dr. Harounan Kazianga, Ph.D. Agricultural Economics, Purdue University, is a Professor of
Economics at Oklahoma State University, spediaiizn development economics, agricultural
economics, healttand education in SuBaharan Africa.Dr. Kazianga will actasther oj ect ' s
Program Manageand will lead thee v a | u a@ethnicalncOngponentd-or the past 10 years, he

has conducted extensive field research in Africa on the impact of scaling up access to HIV/AIDS
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treatment, the impact of food and cash transferseaitthand education, technological change in
agriculture, and gift exchange and risk coping stratedi#esworked as consultant for the World

Bank on several projects, including urban and land titling projects in Burkina Rasis. part of

| MP AQ’ satior team for all BurkingFasoand Senegal MCC projectsDr Kazianga
provides technical assistance in research and survey design, as well as specific content
knowledge of agricultural and land related issues in developing countbiesKazianga is a
naional from Burkina Faso and a French native speaker.

Dr. Alisu Schoua-Glusberg, Ph.D., Cultural/Linguistic Anthropology, Northwestern University,

is a social science researcher with nearly 30 years of experience in survey design and
implementation, data analysis and processing, training for interviewers and supervisors, training
materials development, and in the use of qualitative research torstippdesign of instruments

for quantitative r es e arsarhey specidlibigesigw datalcollemtont a s
protocols and oversee the implementation of surve@surently, Dr. Schou&lusberg serves as

IMPAQ's Senior Director of Suey Operations, where she has brought her extensive knowledge

of survey methodology to studies such as Project GATE, the Job Corps National Data Collection
Project, and the Unemployment Insurance Benefits study, as well as a variety of international
projeds. Dr. SchouaGlusberg has extensive experience in quantitative and qualitative research

and h as an international reputation i n survey
culturally appropriate instruments and materials. She has served dbxpleet Panel on
Translation at the US Census Bureau, collaborating in a project aimed at drafting best practices
and guidelines for Census Bureau translations. Since 8082s one of the four members of the
Translation Taskforce for the European SoSiatvey. Dr. SchouaGlusberg is fluent in French.

Dr. Bambio Yiriyibin, Ph.D. Economics, University of Ouagadougou is a Professor of
Economics at the University of Ouagadougou, a national from Burking &as@ French native

speaker. Dr. Yiriyibin will act a s HRiel €rogram dViaregand will support the
implementation of the evaluation in the fieltHe is currently involvedvith IMPAQ as local

consultant in the MCC evaluation projects in BurkiF@soand Senegal.He collaborats in
impactevaluation design, trainings and workshops, presentations on impact evaluation for local
stakeholders of MCA projectandprovidess upport and guidance to MC.
Dr. Bambio also worked as coordinator for other World Bank projectsiikiruFaso.

Dr. Geena Kim, Ph.D., Economics, University of Pennsylvania, is aresearch associatat
IMPAQ International. She will act as aesearch associaten the project and provide technical

and financial oversight, including data quality review andlysis and reporting and budgeting.

Dr. Kim has experience designing and implementing impact evaluations of international and
national government policy projects.She currentlyholds responsibity for designing,
implementing, and analyzing the impaetaluations of the @C s r oads rehabild]
agricultural development and irrigation projects in Senegal and Bufasg and lead the

impact evaluation of the U.S. Department of Health and Human Services, Centers for Medicare
& Medi cai CMS)Acute CareeEpisode Demonstration program on the volume of the
medical services performed and beneficiaries' use of the sertHeesareas of research expertise
include applied econometrics, health economics, labor economics, and public pbBlicyKim

has a strong background guantitative analysis and data programmir®he has analyzed and
worked with several large and complex datasets, including the National Longitudinal Surveys of
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Youth, Panel Study of Income Dynamics, Health and RetiremamtySCurrent Population
Surveysand Medicaid claims data.

Dr. Sara Borelli, Ph.D., Economics, University of Illinois at Chicago, is aresearch associast
IMPAQ International. She will act as aesearch associaten the project and provide technical
oversight, including data quality review and analysi®r. Borelli has expertise in health
economics, labor, economics of the househaldd impact evaluation. She has a strong
background in quantitative analysis and extensive training in applied ecomsnetquired
during her graduate studies in Italy and Fraresel during her Ph.Dstudiesin the U.S. Dr.

Borelli also has extensive experience managing, gathering, cleaning, and analyzing
administrative, survey, and secondary data for several domestidngernational research
projects, including the U.S. Census, American Community Survey, National Center of Health
Statistics and World BankLiving Standards Measurement StuflySMS) surveys, among
others. Dr. Borelli has authored research papers inltheaconomics, economics of the
household and public policy. Dr. Borelli currently works on domestic projects in health
economics including the impact evaluation of the Physician Quality Reporting System program
(PQRS) for CMS, and on international prgincluding designg the impact evaluation of the
Workers Rights Center Project in Colombia (D@IAB), and the quantitative analyses of MCC
roads and irrigation project®r. Borelli is fluent in French.

Laurence Dessein, Ed.M., International Education Policy, Harvard University, Cambridge MA,

is asenior research analyat IMPAQ Internationalspecializing in international and education
research.She will act as goroject managefresearch associaten the project and provide
technical support and corporate and contractual oversMbit.Dessein lmmore than $ears of
experience conducting and managing the implementation, reseactlevaluation of complex
education and health policies and praogsain developingcountries She has experience in
conveying research from the concept through design, implementation, and report $tages.
technical areas of research expertise include early grade learning, social and emotional
development, gender edui life skills, and teacher professional development.
Methodologically, Ms. Dessein works across quantitative and qualitative approaches, often
building a mixedmethods design to maximize the utility of botifShe has managed and
implemented several impgevaluations of education initiatives, and is also experiencasing
interview, focus group, observation, and docunremiew techniques. To date, she has
conducted work for a variety of clients, includinge U.S. Agency for International
Developmen (USAID), t h e Uni t ed Nat i orJBICEBhi It diree nChsi | FHu n
Investment Fund Foundation (CIFF), the Raikes Foundation, the MCC, the World Bank, and
foreign governmentsShe is bilingual in FrenchEnglish and proficient with STATA.
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APPENDIX A: DELTA SAMPLING

In the spring of 2012, the ANSPonducted extensive enumeration in the Delta,are@ering

the Saint Louis and Dagana departments, for a total of about 11,600 housdhiitd€Q used

the enumeration files to sample and match households, and provided a tmdw©A-S
explaining the methods used and a file containing the specific households to be interviewed in
the treatment and comparison areas.

MCA agreed tosample sizef 1,306 treatment households matchea 1,306 comparison
households.In the sample file attaeld, IMPAQ included larger samples than the target sample
sizes. Specifically, the household sample file cont&j687 treatment and.,637 comparison
households (about 2percentmore than the proposed sample sizedje provided he larger
samplesbecaus the survey firm may not be able to interview Ji$rcentof the sample. Our
goal is for at least an §iercentresponse rate.

As described in the memm MCA-S (and in Section3) IMPAQ randomly sampled,d837
treatment households from the enumeratitesfthenmatchedeach treatment household with a
comparison household most similar to the treated household in its relevant pretreatment
characteristics. The following tablepresents descriptive statistics that compare the treatment
sample with thenatched comparison sample. IMPAQ also pressatistics for the full sample

of comparison households from the enumeration fies indicated in the table, the matching
process improved the similarity between treatment and matched comparison saraplesteel

full comparison group.
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Exhibit 16: Household Characteristics in the Delta Samples

Matched Full
Matching Variables VIS Comparison  Comparison
sl Sample (€] e]0]0)

Household (HH) head’s age

Mean (year) | 470 | 470 | 48.1
HH size

Mean (number) | 87 | 88 | 9.4
Number of active male HH members

Mean (number) | 2.1 | 2.2 | 2.3
Number of active female HH members

Mean (number) | 1.4 | 14 | 1.6
Number of male HH members working in agriculture

Mean (number) ‘ 25 ‘ 2.2 ‘ 2.0
Number of female HH members working in agriculture

Mean (number) | 12 | o8 | 0.82
HH head’s sex

Male (%) | 828 | 831 | 83.2
HH head’s literacy

Literate (%) | 592 | 634 | 64.2
HH head’s Ethnicity
oulouf (%) | 474% | s65% | 67.4%
HH head’s socio-administrative position

Yes(%) | 236 | 237 | 23.7
Land status of HH head

Landless (%) 19.7 29.4 35.7

Titre d'affectation (%) 20.3 14.4 8.4

Customary Law (%) 22.3 19.8 12.9

Applicant for landregulation (%) 9.8 5.3 2.9

Affecté par un projet (%) 15.8 17.3 26.1
Participation in — Paesant Organization

Yes (%) 44.3 41.2 41.6
Nature of roof of the house

Concrete / cement / tile / slate (%) 40.3 34.5 21.0

Zinc (%) 40.8 54.9 73.0
Nature of floor of the house

Tiles / cement (%) 79.1 83.8 84.5
House has walls

Yes (%) 28.3 21.1 20.0

Total Number of Households
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