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In recent years, the International Fund for Agricultural Development (IFAD) has increasingly 
strengthened its focus on achieving and measuring results. In 2011-2012, resources were 
invested in the IFAD9 Impact Assessment Initiative (IFAD9 IAI) in order to: (i) explore 
methodologies to assess impact; (ii) measure – to the degree possible – the results and impacts 
of IFAD-financed activities; and (iii) summarize lessons learned and advise on rigorous and 
cost-effective approaches to attributing impact to IFAD interventions. The initiative reflects 
a recognition of IFAD’s responsibility to generate evidence of the success of IFAD-supported 
projects so as to learn lessons for the benefit of future projects. This paper describes the IFAD9 
IAI and the range of methods that have been identified to broaden the evidence base for the 
estimation of IFAD impacts, and presents the results from the aggregation and projection 
methodology used to compute the Fund’s aggregate impact on key outcomes, while also 
highlighting what has been learned. The results show that there are many areas in which 
IFAD‑supported project beneficiaries have had, on average, better outcomes in percentage 
terms as compared to comparison farmers who were not project beneficiaries. Specifically, 
IFAD-supported projects are effectively poverty-reducing: when choosing durable asset indexes 
as the preferred poverty proxies on the grounds that they better approximate long-run wealth, 
findings point to statistically significant gains. Overall, the analyses strongly imply that IFAD 
is effectively improving the well-being of rural people in terms of asset accumulation, and 
higher revenue and income. The IFAD9 IAI represents a pioneering research effort, which has 
tried to overcome the clear challenges of designing data collection and conducting ex post 
impact assessments in a context where data were scarce, with a view to measuring progress 
towards a global accountability goal over a very short period of time. Therefore, an important 
recommendation is that future impact assessments should be selected and designed ex ante, 
and structured to facilitate and maximize learning, rather than used solely as an instrument 
to prove accountability.

Abstract
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Executive summary 

In 2011-2012, resources were invested in the IFAD9 Impact Assessment Initiative (IFAD9 IAI) 

in order to: (i) explore methodologies to assess impact; (ii) measure – to the degree possible 

– the results and impacts of IFAD-financed activities; and (iii) summarize lessons learned and 

advise on rigorous and cost-effective approaches to attributing impact to IFAD interventions. 

The initiative reflected a recognition of IFAD’s responsibility to generate evidence of the 

success of IFAD projects so as to learn lessons for the benefit of future projects. The objectives 

of this paper are twofold: first, to describe the IFAD9 IAI and the range of methods that have 

been identified to broaden the evidence base for the estimation of IFAD impacts; and second, 

to present the results from the aggregation and projection methodology used to compute the 

Fund’s aggregate impact on key outcomes. 

To provide estimates of IFAD’s impact, 22 ex post designed impact assessments with 

non‑experimental designs and involving primary data collection were completed, in 

addition to 14 in-house ex post impact assessments based on existing surveys. Furthermore, 

six evaluations designed ex ante using experimental methods (randomized control trials) 

are currently ongoing with the aim of exploring different methodologies. Meta-analysis 

was utilized with a view to aggregating results from different types of evaluations, while 

attempting to control for various sources of bias linked to the heterogeneity of treatment 

effects, different types of evaluation designs or, more broadly, degree of rigour (i.e. an 

individual study’s external and internal validity) and the extent of measurement error. 

Meta‑analysis, a powerful technique designed to provide a quantitative summary of statistical 

indicators reported in similar empirical studies, was used to calculate an aggregate estimate 

of the Fund’s impact across a range of outcomes. The paper concludes with projections of 

the Fund’s impact, as estimated from the analysed projects, to the rest of the IFAD portfolio 

across a series of outcomes. The main assumption behind the method is that effect sizes are 

assumed to be calculated from representative studies of IFAD projects and can be extrapolated 

within mutually exclusive project categories. Following this rationale, and based on an 

overall beneficiary population of approximately 240 million reached by IFAD‑supported 

projects that were either closing or ongoing between 2010 and 2015, projections suggest 

that 44 million beneficiaries will see substantial increases in agricultural revenues, as well 

as positive gains in poultry asset ownership (28.8 million) and livestock asset ownership 

(22.8 million). More than 13 million beneficiaries will experience significant increases in 

overall assets and productive farm assets. Positive gains (affecting around 10 million) also 

occur in the realm of gender empowerment, dietary diversity and reduction in shock exposure. 

Finally, using an asset-based poverty measure, an estimated 24 million beneficiaries moved 

out of poverty as a result of projects that were either closing or ongoing between 2010 and 

2015 (approximately 392 projects). 
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Cognizant of the methodological limitations, and of the numerous statistical or empirical 
assumptions made as part of this work, the IFAD9 IAI represents a pioneering research effort 
which has tried to overcome the clear challenges of designing data collection and conducting 
impact assessments ex post in a context where data were scarce, and with a view to measuring 
a global accountability goal over a very short period of time. Therefore, this paper points to a 
number of important recommendations. First, future impact assessments should be selected 
and structured to facilitate and maximize learning, rather than merely as instruments to prove 
accountability. Second, IFAD should focus on a comprehensive set of indicators that reflect 
the three strategic objectives articulated in its Strategic Framework, including a shift towards 
economic mobility indicators and a multidimensional approach to poverty. Third, creating 
an impact assessment agenda requires systematically reviewing the IFAD project portfolio to 
understand the impact potential of IFAD-funded projects, and to identify where the gaps in 
the evidence of the success of those projects are. Fourth, IFAD must focus on ex ante impact 
assessments, i.e. impact assessments that are embedded at the project design stage, given the 
challenges that are inherent in conducting ex post impact assessments. Sixth, the future IFAD 
impact assessment agenda must reflect a multi-stakeholder and participatory process, where 
the collaboration among research teams, project management units, IFAD staff and, more 
broadly, implementers must be established ex ante, i.e. at the beginning of the project. 
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The International Fund for Agricultural Development (IFAD) has been increasingly 

strengthening its focus on achieving and measuring results. The Governing Council has 

asked the Fund to create a comprehensive system for measuring and reporting the results 

of IFAD-supported projects. Towards this end, the Results and Impact Measurement System 

(RIMS) was established in 2004. While the RIMS roll-out was gradual, with delays in projects 

becoming compliant and data quality being highly variable, RIMS greatly improved the 

capacity of IFAD to monitor its activities and to assess its contribution towards improving the 

well-being of poor rural households. Moreover, RIMS was part of a broader effort to improve 

IFAD’s self-evaluation at the design, implementation and completion stages of its projects. 

In fact, an independent peer review of IFAD’s Office of Evaluation and Evaluation Function, 

undertaken in 2010, noted that self-evaluation was significantly strengthened at IFAD during 

this period (IFAD 2010, 2011).1

While moving IFAD forward in achieving and measuring results, the RIMS data and 

self‑evaluation system were limited in their ability to attribute higher-order impacts of 

IFAD-financed activities. The IFAD9 Impact Assessment Initiative (IFAD9 IAI) was agreed 

upon between 2011 and 2012. The commitment included an “enhanced thrust on impact 

evaluation,” which imposed a substantial burden on the existing systems, which at that time 

were not adequately equipped for the task (IFAD 2012b). Thus, resources were invested as part 

of the Ninth Replenishment of IFAD’s Resources (IFAD9) to: (i) explore methodologies to 

assess impact; (ii) measure – to the degree possible – the results and impact of IFAD‑financed 

activities; and (iii) summarize lessons learned and advise on rigorous and cost-effective 

approaches to attributing impact to IFAD interventions (IFAD 2012a). 

The initiative by IFAD Management to promote an impact assessment agenda reflects the 

recognition of its responsibility to generate evidence of the success of IFAD projects so as to 

learn lessons for the benefit of future projects – that is, to rigorously self-evaluate. The IFAD9 

IAI represents IFAD’s foray into the area of technically sound impact assessment, with the 

objective of learning lessons that would allow IFAD to systematically generate and use evidence, 

along with the available outside information, to design effective development projects. 

The objective of this background paper is to present the history of the IFAD9 IAI, describe the 

methodology, report its findings, and highlight the lessons learned from the experience. As the 

IFAD9 IAI represents a scientific exercise, this document is technical in nature and is organized 

as follows. The first section presents the history of the IFAD9 IAI. Then, the conceptual issues 

that are essential to gain an understanding of the complexity of the initiative are described. 

The overall methodological approach is presented in the section after that. The results of the 

analysis are presented in the section following the overall methodological approach, including 

insights acquired through the process and estimated and projected impacts. Finally, the last 

section summarizes the conclusions and discusses implications for moving forward.

Introduction 

1.	 See IFAD (2010, 2011) for background on this period. 
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History of the IFAD9 agenda and its commitments 

During the Consultation on the Ninth Replenishment of IFAD’s Resources (IFAD9, 
covering the period 2013-2015), the Governing Council made a number of important 
recommendations and commitments to demonstrate the Fund’s development effectiveness 
and its value for money. One of the commitments was to improve IFAD’s results management 
system. The Results Measurement Framework (RMF) is the central mainstay of IFAD’s results 
management system. The RMF sets targets for and measures IFAD’s contribution to global 
objectives (such as Millennium Development Goal 1) through the results delivered by the 
country programmes and projects that it supports. The RMF for the IFAD9 period introduced 
a series of important enhancements to strengthen and better demonstrate the outcomes 
achieved by the Fund. The “enhanced thrust on impact evaluation and measurement” represents 
its most significant innovation (IFAD 2012b). 

To strengthen the assessment of the Fund’s impact, four new indicators were included 
in the RMF: (1) household asset ownership index, as a proxy for welfare of target group 
households; (2) length of the hungry season; (3) child malnutrition, as a measure of food 
and nutrition security of target group households and individuals; and (4) the number of 
people moved out of poverty, as a measure of IFAD-supported projects’ contribution towards 
poverty reduction. 

The RMF 2013–2015 expected the targets for the first three indicators to be ‘tracked.’ In relation 
to the fourth indicator, it quantified the numeric targets for: 
1.	 Outreach (or efficiency) – 90 million people received services from IFAD-supported 

projects, cumulatively from 2010 to 2015 (6 years); 
2.	 Impact (or effectiveness) – 80 million people moved out of poverty, cumulatively from 

2010 to 2015 (6 years). 

In order to measure these indicators, the IFAD9 IAI was established at the end of 2012 
to respond to the commitments made by the Management, demonstrate improved 
accountability and development effectiveness, and facilitate learning within the organization 
(GC 35/L.4), with the goal of delivering evidence-based results to the Executive Board by 
April 2016 (IFAD 2012b). 

The commitments clearly specified that the Fund should “conduct, synthesize and report on 

approximately 30 impact surveys over the IFAD9 period. Three to six of these will use randomized 

control trials or other similarly rigorous methodology, depending on cost-sharing opportunities, and 

interest and availability of institutions specialized in impact evaluation to support this work” (IFAD 
2012b). It was also requested that an information paper be presented to the Executive Board 
in December 2012 on the methodologies that IFAD would employ to carry out impact 
assessments and measure the new impact-level indicators introduced in the RMF 2013-2015. 
This information paper (EB 2012/107/INF.7), presented to IFAD’s Executive Board in 2012, laid 
out the general principles for the Initiative (IFAD 2012a). 

The information paper clearly noted that “the 2015 reporting on 80 million people moved out of 

poverty will need to be based on the findings of the sample of about 26 impact evaluations, actually 

planned for the specific purpose of learning about impact pathways. The findings of these rigorous 
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impact evaluations would then be extrapolated to the entire portfolio, and this requires a number of 

rigorous conditions to be met in these impact evaluations, and especially in terms of the statistical 

representativeness of the sample of projects chosen” (IFAD 2012a).

Thus, IFAD9 IAI was primarily set out to answer an accountability question and contribute to 
an improved understanding of the impact of the entire IFAD9 projects portfolio on poverty 
reduction – i.e. the effectiveness of IFAD’s interventions to lift poor rural households above a 
defined poverty line – along with other intended and unintended impacts that have affected 
the lives of direct and indirect beneficiaries. 

As a result, the IFAD9 IAI was expected to also increase IFAD’s capacity to communicate 
the results of the projects it supports to its stakeholders and to share with its partners 
evidence‑based knowledge on solutions to poverty and hunger in rural areas. The IFAD9 
IAI was also intended to be a transformational agenda, whereby the impact assessments 
were meant to be a vehicle towards using and strengthening the national monitoring and 
evaluation (M&E) systems as much as possible.

Lastly, the IFAD9 IAI was also meant to be “experimental” in nature, as the methodology to 
measure the number of “people moved out of poverty” was going to be developed “ex-novo” 
and improved “through experience.” It was noted that such an effort represented a pioneering 
endeavour that “could potentially yield a high return to the science of impact measurement in the 

field of poverty reduction” (IFAD 2012b).
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Prior to discussing the approach that was developed as part of the IFAD9 IAI, it is important to 
present key concepts and clarify the way in which impact can be attributed to IFAD‑financed 
interventions. This section will thus present theoretical aspects regarding rigorous impact 
assessments: definitions, impact estimation, the need for a valid identification strategy 
that meets requirements of internal and external validity, attribution of impact and 
causal inference. 

According to the evaluation literature, the definition of a rigorous impact assessment is one 
where a researcher can estimate the impact of a project intervention, programme or policy 
using well-controlled comparisons and/or natural “quasi-experiments” in the absence of an 
actual experiment (Angrist and Pischke 2009). 

First, estimating the impact of the project implies asking the following question: “How do 
beneficiaries’ outcomes under the project differ from what their outcome would have been in 
the absence of the project?” Thus, there is a need for a comparison outcome which represents 
beneficiaries’ outcomes in the case of the project not occurring. This comparison outcome 
is called a counterfactual outcome. Note that this counterfactual outcome is impossible to 
observe. At a given point in time, an individual is either exposed to the project or not, but 
not both. 

It is possible, however, to sample a similar group of individuals unaffected by the project 
(representing the control or comparison group) to serve as a counterfactual, and subsequently, 
obtain the average impact of a project by comparing the outcomes of individuals targeted 
by the project to those of the control group. Identifying a group of individuals to serve as a 
counterfactual represents the greatest challenge in conducting rigorous impact assessments. 
It is not hard to create a control group; the question is whether that control group serves as 
a valid counterfactual or not. 

The impact of a project is the difference between how the beneficiaries fared with the project 
and how they would have fared in the absence of the project. For example, imagine that one 
is interested in identifying the impact of a microfinance project targeted at poor households. 
Identifying the impact of this project requires knowing something inherently unobservable: 
how would these poor households have fared in a parallel reality in which they had not been 
offered the microfinance project? This is the counterfactual. 

So how does one get a measure for this counterfactual? One option is to measure the welfare 
of beneficiary households, say, a year before the microfinance project was introduced to their 
villages, and assume that – had there been no microfinance project – that this welfare would 
not have changed over the following year. This “pre-post analysis” approach assumes that the 
pre-project period outcome is a good counterfactual for the outcome that the beneficiaries 

Data and methods: concepts  
and approach
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would have experienced in the post-period in the absence of the project. However, there 
are many other things that could have changed over the course of the year – for example, 
roads may have been built, weather shocks may have occurred, other services may have been 
offered by the government – meaning that the welfare of beneficiary households would have 
changed over the course of the year even had they not been offered microfinance. In other 
words, this method of creating a counterfactual is subject to confounding bias. This means 
that the pre-period welfare levels are not a good counterfactual, and do not make it possible to 
attribute all changes in welfare between the pre and post-periods to the microfinance project.

Another commonly used approach to identifying the impact of a project is to compare the 
outcomes of individuals who did not benefit from the project to the outcomes of project 
beneficiaries (the “simple comparison” approach). The assumption behind this approach 
is that the control group forms a good counterfactual for the beneficiaries – that is, their 
outcomes serve as good proxies for how the beneficiaries would have fared in the absence of 
the project. However, serious issues also plague this approach. In the microfinance example, 
individuals who sign up to receive loans may be those who are more financially literate, have 
access to better entrepreneurial opportunities, or are better off in some other way. Therefore, 
this group of beneficiaries might have fared better than those who did not sign up for loans 
even if the loans had not been offered. In this case, comparing the outcomes of beneficiaries 
to non-beneficiaries may overstate or understate the impact of the microfinance project. 
Imagine now that a microfinance organization targeted the poorest of the poor. Then, the 
beneficiaries would have on average been poorer than non-beneficiaries and, in the absence of 
the project, would have fared worse than non-beneficiaries. In this case, a simple comparison 
between the two groups would yield an estimate of the impact of the project that understates 
its true effect. In the extreme, if the true impact of the project were not sufficient to raise the 
welfare of the beneficiaries to that of non-beneficiaries, a simple comparison approach might 
even suggest that the project made beneficiaries worse-off, when in reality it helped. In other 
words, this way to create a counterfactual is subject to selection bias into treatment.

Conceptual issues

A precise definition of the counterfactual 

A well-established method of representing counterfactuals is to consider a project that 
induces two distinct “potential outcomes” for each individual i: there is the untreated 
outcome Y0i (or the outcome that an individual would experience in the absence of the 
project, which is represented with the subscript 0) and the treated outcome Y1i (the outcome 
he/she would experience with the project, which is represented with the subscript 1). If both 
of these outcomes were observable for every individual, then the problem of project impact 
assessment would be straightforward: the impact for any individual is Δi = Y1i - Y0i, and the 
average treatment effect ATE = E(Δi) = E(Y1i - Y0i), where E stands for the expected value of a 
variable. If the whole population were represented, this would be the population average 
treatment effect; in a sample, the observed effect would be centred around this true value, but 
would vary from it because of sampling error.

The problem is that a researcher can observe individuals in only one of the two states and 
not the other; the problem of causal inference therefore requires one set of individuals to 
be used as a counterfactual for another set. This focuses attention on finding a comparison 
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group that is as close as possible to providing the outcome that would have been observed in 
the treatment group, had it not received the project.

By introducing the dummy Ti to indicate whether or not an individual received treatment, 
the causal inference problem presents itself as a missing data problem: one could evaluate 
projects easily if one were able to observe the outcome E(Y1i | Ti = 0) (the outcome for 
individuals who did not receive the project, had they received it) or E(Y0i | Ti = 1) (the outcome 
for individuals who receive the project, had they not received it).2 However, the only measure 
possible to estimate takes the form:

E(Y1i | Ti = 1) - E(Y0i | Ti = 0),

which is the difference in outcomes between those who received the project and those who 
did not, both in the state in which they are observable in reality.

Adding and subtracting E(Y0i | Ti = 1) does not change this estimate, but with some rearranging, 
the mathematical expression can be decomposed as follows:

E(Y1i | Ti = 1) - E(Y0i | Ti = 0) = E(Y1i | Ti = 1) - E(Y0i | Ti = 1) - E(Y0i | Ti = 0) + E(Y0i | Ti = 1),

E(Y1i | Ti = 1) - E(Y0i | Ti = 0) = E(Y1i - Y0i | Ti = 1) + E(Y0i | Ti = 1) - E(Y0i | Ti = 0).

The first term in the above equation, E(Y1i - Y0i | Ti = 1), is the ATE (the difference between the 
treatment and control). The second term E(Y0i | Ti = 1) - E(Y0i | Ti = 0), however, is the bias in 
this estimate, also referred to as selection bias. Selection bias comes from the difference in 
the outcome of true counterfactual for the treated group E(Y0i | Ti = 1) and the actual outcome 
observed in the control group E(Y0i | Ti = 0). Therefore, this difference illustrates whether in 
the absence of the project the treated group and the control group would have looked the 
same. If they would not have looked the same (i.e. if this difference were not zero), then 
this would have meant that the control group did not provide a valid counterfactual. If the 
control group does not appropriately approximate the counterfactual for the treated group, 
then it increases the bias in the estimate of the project’s impact.

Options for constructing the counterfactual

The central challenge in conducting rigorous impact assessments is that the outcome for 
those who received the project (the treated group) in the event that they had not received 
the project (Y0i | Ti = 1) is not possible to observe. In other words, it is not possible to observe 
the same individual in two states (with and without the project) at the same time. How can 
one obtain an unbiased estimate of E(Y0i | Ti = 1), and consequently, estimate the impact of 
the project? A possible approach to obtaining the average impact of a project on a group of 
individuals is by comparing them to a similar group of individuals who were not exposed to 
the project (the control group). However, for this to be a valid approach, one needs to ensure 
that the outcome of the control group is the same, on average, as the outcome that would 
have been experienced by the treated group, had they not received the project. 

2.	 Notation: the expression E(Y0i | Ti = 1) means “the expected average untreated outcome E (Y0i)
calculated only in the group that gets the project (Ti = 1).”
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There are several methods for constructing a control group to attempt to meet this condition. 
These different evaluation designs share the ultimate goal of trying to understand what 
would have happened to a particular individual, household or community, had they never 
received the project intervention. However, they differ in their strategy for identifying the 
counterfactual. As a result, each method has its own set of assumptions that it must meet in 
order to be considered valid. The more rigorous methods require fewer assumptions and are 
therefore valid in more settings than the less rigorous methods. Because these assumptions 
are often difficult to verify, the more rigorous methods are the preferred approaches. 

Evaluation designs can be broadly classified into two categories – prospective and retrospective 
studies. Prospective or ex ante implies that the evaluation is developed in the project design 
phase. Retrospective or ex post evaluations are the type of evaluations that evaluate the 
project once implementation has begun, constructing treatment and control groups ex post. 

Another important classification concerns the nature of the design of the evaluation itself. 
There are two broad classes of evaluation designs – experimental and non-experimental – 
which differ from each other in the way they identify the counterfactual population. 

Experimental designs
Experimental designs (e.g. randomized evaluations or randomized controlled trials [RCTs]) 
use “random assignment” to assign the eligible population into treatment and control groups. 
The fundamental problem of causal inference – the selection bias – is perfectly addressed 
with this type of evaluation design. Hence, the advantage of experimental designs lies in what 
is defined in statistical jargon as “random assignment.”3 The key feature of a randomized 
evaluation is that individuals who receive the project intervention or benefit from the policy 
are randomly selected among the eligible population. The eligible population is essentially 
the targeted project population. This random assignment approach ensures that there are no 
systematic differences between those who receive the project and those who serve as control 
group. This is called random assignment to treatment and control group. 

RCT designs fall in this category of prospective studies and are usually considered the “gold 
standard” for conducting impact assessments, particularly regarding the measurement 
of the causal impact of a project intervention. Such designs can successfully identify the 
counterfactual and isolate the impact of the project by distinguishing the outcomes of the 
group of people affected by the project and those in the counterfactual.

When the number of targeted units is large, random assignment of a large number of units 
(households for instance) to the intervention and control groups ensures that the statistical 
distribution of their characteristics, particularly those that affect the outcome (e.g. income), 
will be very similar (as represented in figure 1). Having similar statistical distributions between 
treatment and control groups would allow the evaluator to use the observed outcome of the 
control group as an estimate of the counterfactual outcome of the beneficiaries group. In the 
impact assessment jargon, this is known as the potential outcomes approach, whereby the 
two groups have the same potential outcomes. 

Other impact assessment designs that do not randomize intervention exposure (i.e. do 
not perform random assignment) are considered less rigorous, because there is no way to 
ascertain whether the potential outcomes of the beneficiaries group and the control group 
are statistically similar. 

3.	 Random assignment does not necessarily mean “random sampling” (when individuals are 
randomly selected to be surveyed from the population). 
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Non-experimental designs
Experimental designs rely on randomization to create a counterfactual. If done properly, the 
analysis of the subsequent data is straightforward and statistical tests (such as the student’s 
t-test) can be used, since the treatment and control groups are alike in all ways except that the 
treatment group received the project. 

In the non-experimental approach, the strategy is to use the best data possible and then apply 
statistical corrections as needed in order to account for the selection bias. Non-experimental 
designs often require stronger assumptions about the properties of the statistical parameters 
that cannot always be tested and can therefore be hard to defend. When designed ex ante as 
prospective impact assessments, their underlying assumptions are easier to defend if baseline 
data are available on both treatment and control groups. However, when designed ex post as 
retrospective impact assessments, their underlying assumptions are harder to defend. 

These approaches can plausibly replicate experimental treatment effect estimates under 
certain conditions (see assumptions in table 1). It is particularly important to control for 
key variables that affect both participation in the project and the outcome, and the use of 
geographically proximate comparators. Table 1 presents a list of non-experimental design 
methods and their underlying assumptions.

Figure 1: Schematic representation of random assignment

Target 
population

Evaluation
sample

Random 
assignment

Treatment
group

Control
group

Non-evaluation
sample
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Table 1: Non-experimental designs and counterfactual validity: methodsFigure 1: Schematic representation of random assignment

Statistical methods Assumptions Requirements

Propensity score matching 
(PSM)

Conditional independence/
unconfoundedness; sizable 
common support; similar 
external conditions facing 
treatment and control units

Requires only cross-sectional 
data. 

Successful method if the 
evaluator knows the nature of 
possible selection biases.

Accounts for selection bias 
based on observables: in 
other words, observable 
characteristics are likely to affect 
project participation

The evaluator should have a 
clear understanding of targeting 
rules and individual take-up of 
the project.

Difference in Difference (DID) Relaxes conditional 
independence assumption 
or selection only based on 
observables

Requires panel data (4 samples: 
2 for control group and 2 for 
treatment group at 2 different 
points in time).

Assumes that unobserved 
heterogeneity does not vary 
with time (hence it is time-
invariant).

Parallel trend assumption: 
outcomes of treatment and 
control units follow the same 
path before the intervention

Method can be strengthened 
by combining it with propensity 
score matching (PSM) in order 
to also take into account 
selection on observables 
(DID+PSM).

Instrumental variable 
regression models

Selection based on 
unobservables is accounted for, 
provided that an “instrument” 
is found (e.g. a variable that is 
correlated with participation but 
not correlated with unobserved 
characteristics affecting the 
outcome y). Such variable is a 
determinant of the “assignment 
rule” or participation rule into 
treatment.

Cross-sectional or panel data. 

Key requirements are to 
possess such “instruments,” 
have an a priori theory about 
them and include them in data 
collection. 

“Make the unobservables 
observable.” 

Regression discontinuity 
designs

Exogenous project rules (e.g. 
eligibility requirements) around a 
cut-off point.

Cross-sectional or panel data. 

Requires clear targeting rules 
(e.g. smallholders with less than 
3 hectares of land; beneficiaries 
selected based on credit risk 
scores; etc.).

Source: Garbero (2014b).



16

The importance of a careful design

As noted in the Information paper (IFAD, 2012a), mimicking randomization or reconstructing 
a valid counterfactual can be particularly challenging for agricultural projects, and thus 
ensuring attribution of the impact of the project on outcomes requires obtaining the best 
data possible and then using statistical methods to address remaining data issues. Generally, 
careful design and sampling can help to fortify both the internal and external validity of 
a study. Specifically, with regards to the validity of a study, there are two major issues to 
consider: 
1.	 Internal validity: whether the measured impact is indeed caused by the project in 

the  sample; 
2.	 External validity: whether the impact is generalizable to other samples or populations 

(in other words, whether the results are generalizable and replicable).

In essence, the better the available data, the less complicated the required statistical 
procedures. Designing data collection for an impact assessment ex ante – that is, prior to 
project implementation – facilitates the process of creating a viable counterfactual and 
identifying a reasonable control group. On the other hand, designing impact assessments 
ex post – that is, doing data collection after implementation – is more challenging, as it 
requires the creation of a control group long after the targeting of beneficiaries has been 
performed at the beginning of the project, or even after the implementation of the project 
has ended. Identifying the control group ex post often means that neighbouring households 
and communities (the potential control group) are systematically different from beneficiaries 
(the treatment group), which can lead to “biased” estimates of the project impact. 

The importance of taking a representative sample

Therefore, the design of the impact assessment has a very important influence on the extent 
to which causal claims can be made about the impact of a given project. The design of the 
survey instrument provides the universe of outcomes, while the sampling strategy determines 
the population for which the study is relevant. A representative sample is randomly sampled 
from some clearly defined population; as the size of the sample grows, the properties of the 
sample will converge on the correct population distributions. 

Sampling will typically be driven by the targeting policies of the project. An evaluation of a 
pension project may never sample households without members over retirement age, or an 
agricultural inputs project might only study farming households. This is perfectly appropriate, 
but a researcher must be clear about the population that is relevant for the study, and then 
work carefully to design a sampling strategy that will correctly reflect this population. 

The importance of the theory of change 

Underlying the design of any impact assessment is a conceptual model that links the actions 
taken by the implementer to a set of intermediate outputs of the project, as well as to the ultimate 
impacts experienced by beneficiaries. At the core of the IFAD9 IAI is the concept of Theory-Based 
Impact Assessment. This concept is based around the following six principles (White 2009): 
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1.	 The initial step for a rigorous impact assessment is a clearly laid out theory of change 
(TOC), embedded in the project’s logical framework (logframe). The theory of change is 
defined as the causal chain that links project activities (inputs) to the results (outcomes 
and outputs) and impacts; 

2.	 Understanding impact implies the need to know the context where the intervention took 
place. Essentially, this means understanding stakeholders’ needs and views regarding 
what the project is expected to deliver on the ground;

3.	 Understanding the context facilitates the evaluator’s capacity to anticipate the 
heterogeneity of the targeted population and the heterogeneity of impact. It is important 
to understand the level of heterogeneity of the population in terms of their characteristics 
(sex, age, proportion under the poverty line, etc.) and of the benefits/interventions they 
are receiving. The general rule is that the greater the heterogeneity, the larger the sample 
size needed; 

4.	 A valid counterfactual should be established from the beginning of the project, i.e. the 
evaluation design needs to have a valid comparison/control group. In addition, in order 
to strengthen the design, panel data should be collected on both treatment and control 
groups. Hence, baselines should be designed in such a way as to allow re-identification 
of sample households; 

5.	 A factual analysis should be undertaken using representative data prior to engaging in 
an impact assessment. This consists of a “targeting” analysis in which – provided that 
there is a defined target group – targeting errors and the characteristics of beneficiaries 
are assessed;

6.	 Mixed methods design should be part of the impact assessment strategy: qualitative 
research should be conducted to triangulate results of the quantitative component and 
respond to the “why” question.

Therefore, the first step in designing an impact assessment involves developing an explicit 
theory of change. In an ex ante or prospective framework, the question of “who will benefit 
from this project?” informs how the sample is selected. The question of “what are the expected 
benefits of the project?” informs which questions to ask in the baseline survey. The question 
of “what are the possible pathways for the benefit to take place” informs the study design and 
the selection of a control group (e.g. are the expected benefits taking place at the individual, 
community, or regional level?). 

In an ex post or retrospective framework, developing the project’s theory of change is more 
challenging, as this implies reconstructing it ex post, or – in other words – a posteriori. 
Specifically with respect to the IFAD9 IAI, as noted in the information paper (IFAD 2012a), 
the indicators selected to assess the impact of a given IFAD-funded project and articulated 
in a logical framework should reflect the project’s specific theory of change, highlighting the 
impact pathway through which investments lead to results. The selected measures should 
be indicative of the specific objectives of that project and should vary depending on those. 
Of course, the objectives should also be consistent with the multiple objectives of the IFAD 
Strategic Framework.
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Inconsistency between IFAD9-supported project TOCs and the “movement out of 
poverty indicator”
While recognized in the methodologies paper, IFAD’s RMF narrowly focuses on a single 
measure – “people moved out of poverty.” This focus on a poverty line, especially if a 
money‑metric or assets-based measure is used, ignores the importance of other IFAD strategic 
objectives. For example, an intervention that improves a household’s resilience by limiting 
exposure to risk and keeping a household from succumbing to poverty would not be captured, 
as it does not take a household out of poverty. Thus the “out of poverty” measure fails to 
capture substantial and important welfare benefits to the poor and is an inadequate measure 
of IFAD’s success. As noted below, a key lesson of IFAD9 IAI is that a more comprehensive 
set of indicators is needed, consistent with IFAD’s strategic objectives and the United Nations 
Sustainable Development Goals (United Nations 2015). 

There are other contentious issues with the measure “people moved out of poverty.” Poverty 
reduction is a discrete measure based on a clearly defined, yet somewhat arbitrary, poverty 
line, and focuses on households being above or below this line. While a useful indicator for 
cross‑country comparisons and long-term time trends, a poverty line indicator has limited 
value for projects. For example, a poverty reduction indicator would fail to capture the 
doubling of income of extremely poor households if that income gain is insufficient to get 
them over a particular poverty line. This can be seen clearly in figure 2. Suppose that the left 
distribution (blue) shows the initial conditions of a target population, based on a welfare 
indicator such as per capita income, expenditures or assets. The poverty line represents the 
point at which those below the line (to the left) are poor and those above the line (to the 
right) are not poor. The graph assumes that about 60 per cent of the recipients are poor by 
a conventional poverty measure and the rest, although not formally seen as poor, could 

Figure 2: Issues with “people moved out of poverty”
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be viewed as vulnerable. Suppose the project shifts the beneficiaries’ welfare distribution 
(2010) in a positive direction to the welfare one in green (2015). This should be considered a 
successful project in that, on average, the beneficiary population is better off. 

Now consider three farmers. The purple farmer is considered poor as he/she is below the 
poverty line. As indicated by the purple arrow, the project improves his/her well-being 
enough to move him/her above the poverty line and thus he/she is “moved out of poverty.” 
This would be counted in a poverty measure. The green farmer is very poor, with a much 
lower income than the purple farmer. The project increases his/her well-being dramatically 
as seen by the green arrow – an increase in welfare greater than the first farmer. Yet this 
has not moved him/her out of poverty, as he/she did not cross the poverty line. He/she 
does not count in a poverty reduction measure. The blue farmer is not considered poor by 
a conventional measure, but is clearly just getting by. As indicated by the blue arrow, the 
project helps him/her as well, but he/she is not considered poor prior to the project, so his/her 
gains are not counted as “moved out of poverty.” Clearly, the measure is flawed in that it fails 
to capture dramatic gains, as some farmers, even though they benefited from the project, 
did not cross an arbitrary poverty line. Hence, the “moved out of poverty” indicator is an 
inadequate measure of IFAD’s success. 

To illustrate the concept with empirical data (a selection of IFAD9 studies) and clearly 
demonstrate the limitations of using a poverty line to assess returns to investment, figure 3 
shows results from six selected projects using durable assets as the proxy for poverty. 
The  distribution of the control group is presented along with the distribution of the 
treatment group. In all cases, the distribution has shifted to the right as manifested by the 
greater densities of the treatment group (solid line) compared to the control group (dashed 
line) toward the right side of the figure. The results show that, in general, project beneficiaries 
have experienced a positive gain and are in a higher asset position due to their participation 
in IFAD-supported projects. Yet, most of this shift will not be captured by a “moved out 
of poverty” measure. As illustrated, only a small portion of those with higher assets have 
jumped over the poverty line and can therefore be captured by such a narrow measure.4

Capturing the welfare benefits of IFAD’s investment in rural people requires measures that 
are more appropriate – namely, measures of “economic mobility.” According to the literature, 
a focus on poverty dynamics can be restrictive, as it implies examining only the pro-poor 
impact of the intervention (i.e. focusing on just the bottom of the welfare distribution). 
Specifically, “analyses of poverty need to be complemented by mobility considerations given 
the substantial income growth among the poor” (Van Kerm 2006). This aspect is particularly 
relevant for IFAD, whose projects’ targeting is inclusive and may benefit not just the poorest 
segment of the smallholder farmer population, but also entrepreneurial farmers who are 
just above or below the poverty line prior to receiving the project intervention. Therefore, a 
broader measure, namely an indicator of “economic mobility” is more appropriate to capture 
the full extent of welfare improvements of beneficiary farmers. Economic mobility can be 
defined as “the changes in economic status from one time period or generation to another” 
(Fields and Ok 1999) and can be proxied by assets, income, expenditure and employment 
status indicators. Such a concept is distinct from cross-sectional assessments of poverty and 
inequality and favours a measurement of “dynamics” over the entire welfare distribution. 
With economic mobility measures, one would capture welfare gains of farmers across the 
entire welfare distribution, as shown in figure 2.

Figure 2: Issues with “people moved out of poverty”

4.	 For a sensitivity analysis to different poverty lines please see the section on the Sensitivity analysis 
to different poverty lines in the Appendices.
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Figure 3: Asset movements among IFAD beneficiaries: selected projects
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Figure 4: Overall methodological approach to IFAD9 IAI
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Therefore, the selection strategy for the ex post assessments sought to serve two objectives. 
First, projects had to be suitable for an ex post impact assessment with the overarching aim 
of measuring the poverty reduction impact and, second, such projects had to be statistically 
representative of the portfolio of activities undertaken by IFAD during IFAD9. The estimated 
impacts calculated for such a sample would have to be extrapolated; in other words, the 
estimated impact would have to be projected to the entire universe (392 projects during the 
IFAD9 period). 

While the selection of the RCTs had to be conducted on an ad hoc basis in order to meet 
the geographical and thematic criteria specified by the Funders5 – the Bill & Melinda Gates 
Foundation, and the United Kingdom’s Department for International Development (DFID) 
– the 24-26 ex post evaluations were selected based on a rigorous process with a view to 
extrapolating their results to the rest of the IFAD9 portfolio of projects. Thus, a statistical 
inventory of all IFAD9 projects with baseline, midline, or completion survey datasets 
(about 133 datasets) was conducted to establish the sub-universe of projects with datasets 
(around 122 projects out of 200 at the time of producing the inventory in June 2013) and 
their data quality. 

The outcome of this work led to the production of an Inventory Report (Garbero and Pacillo 
2013), a document clearly highlighting the limitations of the data. Projects with datasets 
were then ranked by region, based on data quality indexes, in order to provide an indication 
of data reliability (real versus fraudulent responses, verification of sampling design, presence 
of missing data, and out-of-range observations). A representative sample of projects to be 
evaluated was then determined by drawing a stratified random sample (a total of 41 projects, 
i.e. 26 first-choices and 15 reserves) from the universe of projects (with available datasets) 
closing between 2010 and 2015. Given two important criteria to be met – the evolution of the 
IFAD9 portfolio towards fewer projects and larger outreach numbers, and the need to capture 
the poverty reduction impact – an oversampling strategy was devised in order to make sure 
that the sample was representative of such features. Hence, two strata were defined: one 
group with mean outreach estimates and a baseline poverty head count above the regional 
median, and a second group with estimates of outreach and baseline poverty head counts 
below the regional median. In essence, projects in the former strata were oversampled by 
region in order to have a large enough sample of projects with large outreach estimates and 
higher poverty rates at baseline. 

An internal consultation with IFAD Regional Directors and divisional representatives was 
then conducted to endorse the list of randomly selected projects to be evaluated by the 
external research partners. This process led to the replacement of 11 randomly selected 
projects with a set of purposively selected ones (purposive evaluations), given their strategic 
relevance and overall performance across the portfolio. Two of the purposively selected 
projects were dropped (namely, those in India and Senegal) after discussing the feasibility 
with internal staff.

In order to maintain the integrity of the representative sample, IFAD decided to maintain the 
randomly selected projects excluded from the final list of ex post evaluations and conduct the 
ex post assessments in-house using secondary (observational) data. This led to the genesis 
of the “Shallow Dives,” a term that allowed the Fund to distinguish such evaluations from 
the “Deep Dives”, the ex post evaluations that were conducted in partnership with research 
centres and that foresaw primary data collection. The Shallow Dives are ex post evaluations 

5.	 For further details, see the section on the Experimental designs (RCTs) under the 3ie Agricultural 
Innovation Window in the Appendices.
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that employ secondary data and non-experimental methods applied to existing surveys. 

An analysis was conducted on a total of 14 randomly selected projects that were not included 

among “Deep Dives”, along with the projects that were selected as Deep Dives reserves.

Note that Shallow Dives studies only complement the Deep Dives in answering the narrower 

accountability question, that is, they only provide numerical estimates of the number of 

beneficiaries moved out of poverty and estimates of economic mobility. 

Rigorous retrospective (or ex post) impact assessments (24-26 Deep Dives)
The 24-26 ex post studies are retrospective studies, i.e. project-level evaluations conducted 

either at the time of completion or after the project closed. Only non-experimental designs 

were employed for these studies, with specific methodologies that determine the impact in 

the absence of a control group from an experimental design, and allow one to understand 

the causal chain and measure attribution to IFAD. These non-experimental methods create 

a counterfactual using statistical procedures. Recall that counterfactuals are needed to assess 

the likely impact of an intervention (i.e. the “treatment” under analysis). The intention is to 

ensure that the characteristics of the treatment and comparison groups are identical in all 

respects, other than the intervention, as would be the case for an experimental design. 

These studies were fully funded by IFAD. The commitment clearly specified that they had to 

be conducted in partnership with a diverse set of external research centres (listed in table 3). 

Thus, a number of research centres, with comparative advantages both in terms of data 

collection and impact assessment expertise in the regions of interest, were contacted. Primary 

data collection was conducted for the majority of the impact assessments, conditional on 

the research partners’ cost structure and specificity of the study. Initially, these studies were 

conceived as having a mixed-method research design, with the main focus being on the 

quantitative surveys. However, qualitative surveys were also included as part of the impact 

assessments, conditional on the specific budgetary constraints of research partners. The benefit 

of conducting focused qualitative studies is that their findings can provide detailed data on 

the local context and help contextualize the impact findings from the quantitative analysis.

With the aim of moving beyond the poverty indicators, and moving towards analysing 

the entire income distribution of the targeted population, the overarching evaluation 

focus became both an assessment of economic mobility (defined as changes in “economic 

well‑being” of beneficiary farmers), determined through asset-based measures, and an 

assessment of poverty dynamics (defined as the number of beneficiaries that have been moved 

out of poverty). These impact assessments also attempted to report on the contribution of 

IFAD’s interventions towards women’s empowerment, economic resilience, adaptive capacity 

and nutritional outcomes, whenever these outcomes were relevant within the project-specific 

theory of change. 

In addition, the IFAD9 IAI sought to provide evidence on broader aspects related to the 

impact of an IFAD-supported project in a country-specific context. Ideally, findings were 

expected to help close the current evidence gap affecting similar types of project activities 

or interventions. Some of the lessons learned were also meant to provide insights around 

programmatic arrangements and empirical conditions that are needed to conduct more 

comprehensive evaluations that produce more accurate estimates of impact. Details on 

the impact assessment framework can be found in the section on the IFAD9 ex post impact 

assessments: overview of evaluation framework in the Appendices.



24

China multiple-projects study (China MP – phase II of the “econometric study”) 
Aside from the impact assessments of 24-26 IFAD projects, the methodology paper included 

an additional set of ex post impact assessments, with the objective to provide an analysis 

of the impact of seven IFAD projects in China (closing between 2010 and 2015) using 

retrospective cross-sectional data in a cumulative manner (IFAD 2012a). This is an update 

of an econometric study originally conducted in 2011 by the School of Economics and 

Management at the China University of Geosciences (Shuai et al. 2011). This study examined 

the following six impact dimensions: household income and assets, human and social 

capital and empowerment, food security and agricultural productivity, natural resources and 

environment, institutions and policies, and sustainability. The results from this study are 

noted in table 3 and are included in the aggregate impact estimates.6

Summary of studies undertaken under IFAD9
The final number of ex post impact assessments is presented in table 3. Of the 37 ex post 

impact assessments, some were randomly selected (15 Deep and 14 Shallow Dives) and 

10 others were purposively selected (9 Deep Dives and 1 China MP), owing to different 

constraints (political and practical). Moreover, two of the 24 Deep Dives were not completed 

on time (in Kenya and Madagascar), and were thus excluded from the analysis. Lastly, two ex 

post assessments were merged into one study (PRISM and MIOP projects in Pakistan), hence 

the total number of impact assessments listed in table 3 amounts to 36 studies.

All projects listed in table 3 were reviewed to determine outputs. Impact on relevant indicators 

was then assessed using non-experimental methods appropriate for the specific ex post data 

collection. Unfortunately, the available project data even for these projects were inadequate 

for proper impact assessment, requiring primary data collection in a number of cases and, 

where possible, collection of secondary data from sources other than IFAD. Although the 

Deep Dives were analysed by external teams, the results were systematically replicated by 

IFAD staff members to ensure accuracy and consistency, and also to remove analyst bias 

in view of the aggregation and projection exercises. The next section describes the IFAD9 

methodology and estimation strategy in detail.

IFAD9 ex post IA’s studies, methodology and estimation strategy 

The IFAD9 IAI Sourcebook (Garbero 2014b) is a document that was developed at the beginning 

of the IFAD9 IAI to guide participating institutions on key methodological aspects related 

to the IFAD9 IAI and, more specifically, on how to conduct rigorous impact assessments. 

An overall evaluation framework was developed by staff members within IFAD, along with 

technical guidance related to research design, including sampling and identification strategy, 

indicator construction and questionnaire development. Two sets of questionnaires (a short 

and long form, conditional on the budget of the external research partners) were developed 

to make sure that the participating institutions would collect the same information at impact 

and outcome levels, and, more specifically, the same indicators in view of the aggregation. 

The following section describes the methodological choices that were recommended. 

Study external validity and sampling strategy
External validity means that the impact estimated for the impact assessment sample can 

be generalized to the population of all eligible units. For this to be possible, the sample 

must be representative of the population of eligible units. In practice, it means that the 

sample must be selected from the population by using one of the several variations of 

6.	 This document refers to this study either as “China Multiple” or China MP. 
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random sampling methods. Therefore, the sampling strategy is the most important factor 

in any impact assessment exercise, as it allows the identification of project impact and also 

analyses the heterogeneity of impact among the various actors. In the IFAD9 IAI selected 

studies, heterogeneity of impact is a common factor. Different types of interventions can have 

varied impacts on different types of smallholders, and the evaluator would need to identify 

and measure these heterogeneous outcomes separately. To achieve this, and with a view to 

capturing the poverty impact of the project, a stratified random sample was recommended in 

order to ensure representativeness within the different groups of the population (strata), i.e. 

by income groups or any other proxy for welfare. In order to have valid inference from each 

of these subgroups, stratification was encouraged when possible. 

Second, given the limitation of existing monitoring data – largely the absence of systematic 

databases of beneficiaries, particularly due to the long gestation of IFAD-supported projects 

(with average project life spanning 7.5 years) and to the inherent limitations of ex post 

evaluations – a beneficiaries enumeration exercise or listing was recommended in order to 

establish the sampling frame. 

Third, an oversampling strategy of analytical domains, such as the “transient” poor or those 

around the poverty line, was also recommended in order to capture the poverty mobility of 

the targeted population. 

Forth, village-level matching was recommended for selecting comparison villages (ex post) 

with similar characteristics (pre-intervention) before drawing the household-level sample.

Fifth, power calculations anchored to poverty outcomes (using per capita expenditures, for 

instance) were recommended to determine the size of the treatment and control group under 

an ideal balanced experimental design. In addition, the ideal sample size had to be increased 

proportionally (ideally by a factor that is calculated by dividing the sample size by a proportion 

that the evaluator expects to have left after trimming the sample to the common support, 

while using non-experimental designs such as propensity score matching). Where not enough 

information was known about the characteristics of the treatment group in advance, or where 

it was not possible to target the comparison group very precisely, it was recommended to 

increase the comparison group up to ten times the size of the treatment sample. However, if 

sufficient information was known about the treatment group, a comparison group sample 

20 per cent larger than the treatment sample was considered adequate.

Study internal validity
Internal validity means that the estimated impact of the project is net of all other potential 

confounding factors, or that the comparison group represents the true counterfactual, so that 

one can estimate the true impact of the project. In an earlier section, this paper highlighted 

how random assignment produces a comparison group that is statistically equivalent to the 

treatment group at baseline, before the programme starts. In all the ex post IFAD9 IAI selected 

studies, the assignment was non-random and this was due to: (1) beneficiaries’ self-selection 

into the project; and (2) the selection mechanism of the agency (whether IFAD or the local 

implementers) managing the project. Self-selection refers to a farmer’s choice to participate 

in the project. The agency selection mechanism is based on targeting rules, as implementers 

decided to give the projects to those more in need. As long as the factors that drive selection 

are known, one can estimate the causal impact of the project. However, the factors that drive 

the selection mechanism can have an observable and unobservable nature. Unobservable 
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factors can be either due to lack of information or missing data (contingent unobservables), 
or be genuinely unobservable (hidden unobservables), such as entrepreneurial or innate 
ability, propensity to bear risks, ethical attitudes and so forth. These aspects are difficult 
to measure even with carefully designed indicators. Another key difficulty with the IFAD9 
IAI was that, in some instances, the targeting mechanism was not exact from the analyst’s 
perspective or, in other words, there was no perfect compliance. As a result, no measure could 
perfectly predict project participation, and thus certain communities or villages might have 
received treatment, while others that might be similar did not receive treatment.

Cognizant of these empirical challenges, the estimation strategy of treatment effects, or 
equivalently, the estimation strategy to estimate the causal impact of the project had to rely 
on methods that are capable of identifying the causal parameters even in the presence of 
non-random assignment of project interventions to beneficiaries and non-beneficiaries. 
Such methods are able to mimic the counterfactual framework statistically. 

Specifically, five approaches were used for the analyses of both Deep and Shallow Dives.7 

These approaches estimated average treatment effects (ATEs) under the assumption of 
selection on observables. Selection on observables implies that all the relevant information 
about the true non-random selection-into-treatment process, which produces the observed 
sets of treated and untreated observations, is known to the analyst. Hence, by assumption, 
any possible presence of hidden unobservable characteristics is ruled out or considered to be 
minimal. This choice was made on the grounds that, in the data collection, researchers were 
encouraged to address the issue of contingent unobservables, prior to fielding the survey (the 
principle of “making unobservables observables”). This was done through a risk aversion 
module that was meant to capture farmers’ hidden preferences, ability and attitudes. 

IFAD9 IAI estimation strategy 
The analyses of Deep Dives and Shallow Dives involved the estimation of treatment effects 
from observed data. Recall that a treatment effect is the change in an outcome caused by an 
individual getting the treatment instead of another. For the reason explained in the section on 
a precise definition of the counterfactual, one cannot estimate individual-level treatment effects 
because the outcome of each individual is only observable in one state: either receiving a 
treatment or receiving no treatment. 

The potential outcome models, as mentioned previously, provide a solution to this missing 
data problem and allow a researcher to estimate the distribution of individual-level treatment 
effects. In this section, the discussion delves into the detailed econometrics behind the 
estimation strategy.

A potential outcome model specifies the potential outcomes that each individual would 
obtain under each treatment level, the treatment assignment process and the dependence 
of the potential outcomes on the treatment assignment process. When the potential 
outcomes do not depend on the treatment levels, after conditioning on covariates, regression 
estimators, inverse-probability-weighted estimators and matching estimators are commonly 
used. The term potential outcome model is equivalent to the Rubin causal model and the 
counterfactual model.8

7.	 Note that the IFAD9 IAI analyses used approaches similar to those of the Independent Office of 
Evaluation of IFAD in their two impact assessment studies.

8.	 See Rubin (1974); Holland (1986); Robins (1986); Heckman (1997); Heckman and Navarro-
Lozano (2004); Imbens (2004); Cameron and Trivedi (2005); Imbens and Wooldridge (2009); and 
Wooldridge (2010) for more detailed discussions.
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Three parameters are often used to measure treatment effects: the average treatment effect 
(ATE), the average treatment effect on the treated (ATET), and the potential outcome means 
(POMs). Some of these parameters were mentioned in the section on a precise definition of 

the counterfactual.

The ATE is the average effect of the treatment in the population:

ATE = E(Y1 - Y0).

The POM for treatment level t is the average potential outcome for that treatment level:

POMt = E(Yt).

The ATET is the average treatment effect among those who receive the treatment:

ATET = E(Y1 - Y0 | T = 1).

The potential outcome model is crucial to the discussion: this model generates data in which 
Yi is the observed outcome variable, Ti is the treatment variable, Xi is a vector of covariates that 
affect the outcome, and Wi is a vector of covariates that affect treatment assignment. Xi and 
Wi can have variables in common.

Therefore, this potential outcome model specifies the observed outcome Y as Y0 when 
treatment is equal to zero, T = 0 and Y as Y1 when treatment is equal to one (T = 1). Analytically:

Y = (1 - T) Y0 + TY1.

Note that the functional forms for Y0 and Y1 are:

Y0 = X’ β0 + ϵ0  ,

Y1 = X’ β1 + ϵ1  ,

where β0 and β1 are the coefficients to be estimated, and ϵ0 and ϵ1 are the error terms that are 
not related to X or W. 

Therefore, the potential outcome model divides each potential outcome into a predictable 
component xβt and an unobservable error term ϵt. 

The treatment assignment process can be specified as follows: 

where γ is the vector of coefficients, and η is an unobservable error that is not related to X or W. 
Once again, the treatment assignment process is divided into a predictable term W’γ and an 
unobservable error term η. 

The potential outcome model is specified through the functional forms of the potential 
outcomes and the treatment assignment process. The linear functional form is presented in 
the example above, but other functional forms can also be used, depending on the nature of 

0 otherwise
T = ,
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the outcome. In the remainder of this section, the set of functional forms for the potential 

outcomes is referred to as the outcome model, and the treatment assignment process is 

referred to as the treatment model. 

Three key assumptions underpin the different treatment effect estimators in question, 

namely: (1) the conditional independence (CI) assumption, which restricts the dependence 

between the treatment model and the potential outcomes given the covariates; (2) the 

overlap assumption, which ensures that each individual could receive any treatment level; 

and (3) the independent and identically distributed (i.i.d.) sampling assumption, which 

ensures that the potential outcomes and the treatment status of each individual are unrelated 

to the potential outcomes and treatment statuses of all other individuals in the population. 

This third assumption is what is known as SUTVA, the stable unit treatment value assumption 

(Imbens and Woolridge 2009; Woolridge 2010). Note that these assumptions may vary 

across estimators. The SUTVA assumption states that the observed differences in outcomes 

between treatment and control units only depend on one’s own treatment status, and not the 

treatment status of the other units.

The following five econometric methods were used to provide correct inference for causal 

parameters, specifically: (1) regression-adjustment (RA); (2) propensity score matching 

(PSM); (3) covariate matching (NN or NNM);9 (4) inverse-probability weighting (IPW); and 

(5) the doubly robust estimator (IPWRA). 

Regression adjustment (RA)
RA is the base-case estimator, which uses the mean of the predicted outcomes for each 

treatment level to estimate each POM. ATEs and ATETs are differences in estimated POMs. 

RA estimators model the outcome without any assumptions about the functional form for 

the probability of the treatment model.

Two matching estimators
Matching estimators use the average of the outcomes of the nearest individuals to impute the 

missing potential outcome for each sampled individual. The difference between the observed 

outcome and the imputed potential outcome is an estimate of the individual-level treatment 

effect. These estimated individual-level treatment effects are averaged to estimate the ATE or 

the ATET.

Propensity score matching estimators
One type of matching is propensity score matching, where the nearest neighbour in the 

control group can be determined by using the estimated treatment probabilities based on the 

selected covariates, which are known as the propensity scores. Also, instead of performing 

bias correction to handle the case of more than one continuous covariate, a la Abadie (2011), 

a common solution is to combine all the covariate information into an estimated propensity 

score and use this single continuous covariate as the matching variable. The PSM estimator 

parameterizes the bias-correction term in the treatment probability model (Rosenbaum 

and Rubin 1983). Corrected standard errors were estimated using the Abadie and Imbens 

(2012) method.

Covariate matching estimators
Within matching estimators, covariate matching is employed, where the nearest neighbour 

in the control group is identified by using a weighted function of the covariates for each 

treated observation. This type of matching is known as nearest-neighbour matching (NNM). 

9.	 Both (2) and (3) are matching estimators.
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NNM is non-parametric, as no functional form is needed either for the outcome model 
or the treatment model. When matching on more than one continuous covariate, this can 
introduce bias to the matching estimate. Abadie and Imbens (2006, 2011) have provided a 
bias correction for this matching estimator, which is implemented in the estimation strategy. 

Inverse-probability-weighted (IPW) estimators
IPW estimator uses weighted averages of the observed outcome variable to estimate means 
of the potential outcomes. The weights account for the missing data inherent in the 
potential-outcome framework. Each weight is the inverse of the estimated probability that 
an individual receives a treatment level. Outcomes of individuals who are more likely to get 
treatment are assigned a weight close to one. Outcomes of individuals who are less likely to 
get treatment are assigned a weight larger than one, potentially much larger. IPW estimators 
model the probability of treatment without any assumptions about the functional form for 
the outcome model. 

Inverse-probability-weighted regression-adjustment (IPWRA) estimators
IPWRA, also known as “Wooldridge’s doubly-robust” estimator because it was derived by 
Wooldridge (2007), is discussed at length in Wooldridge (2010). It models both the outcome 
and the treatment probability, and has the property of being doubly robust, which means 
that only one of the two models must be correctly specified to consistently estimate the 
treatment effects. In summary, the IPWRA estimator uses the inverse of the estimated 
treatment-probability weights to estimate missing-data-corrected regression coefficients that 
are subsequently used to compute the POMs. 

Instead of using a single estimator, the results obtained from the five different estimators 
presented above were compared. Note that all externally conducted Deep Dives were replicated 
in-house to allow one to have identical estimation strategies. Variable constructions in the 
Shallow Dive studies were also conducted in-house by IFAD. 

There are different perspectives regarding the choice of the estimators. Rosenbaum and Rubin 
(1983) first showed that balancing two samples on the propensity score can equalize their 
observable covariate distributions for the purposes of programme evaluation. Several similar 
estimators have been shown to be unbiased; however, there is disagreement in the literature 
about which methods are the most efficient. Abadie and Imbens (2006) show that a covariate 
matching estimator is root-N consistent and asymptotically normal under certain conditions, 
and Hirano, Imbens and Ridder (2003) show that a propensity score weighting estimator is 
asymptotically efficient relative to other propensity score estimators. More recently, Busso, 
DiNardo and McCrary (2013) show that among propensity score matching, covariate 
matching and propensity score reweighting estimators, covariate matching estimators 
perform best with a small number of average matches when overlap is poor between the 
treatment and control groups, whereas propensity score weighting with normalized weights 
performs best when overlap is substantial. Huber, Lechner and Wunsch (2010) perform a 
larger Monte  Carlo simulation and find that bias-adjusted radius matching is preferable, 
particularly when the propensity score is mis-specified. They claim that the difference is 
potentially due to the difference between the small samples used by Busso, DiNardo and 
McCrary (2013) and, earlier, by Fröhlich (2004). However, as discussed by Abadie and 
Imbens (2006), it is not clear how to perform statistical inference for propensity score 
matching estimators, as analytical estimates are incorrect and the validity of bootstrapped 
standard errors is unclear. 
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More recently, Imai and Ratkovic (2014) have suggested a method for estimating covariate 

balanced propensity scores, which simultaneously chooses variables that balance covariates 

between the treatment and control groups, and then estimates propensity scores. They argue 

that this method improves the performance of both propensity score matching and 

weighting  estimators. 

Prior to choosing the exact covariates that could enter the various estimators, IFAD IAI 

analysts decided to remain sceptical about the optimal matching covariates, and ran the 

Imai and Ratkovic (2014) covariate balancing propensity score (CBPS) method to model 

treatment assignment while optimizing the covariate balance. This method approximates a 

non-parametric relationship between the treatment indicator and the explanatory variables, 

and leaves the analyst agnostic to the variables that are included in the propensity score 

construction. The same covariates are then used in both the reweighting estimators described 

above and the matching estimators. 

Note that the following covariates were included as likely to be unaffected by treatment and 

used for matching:

•	 Invariant household characteristics such as age and gender of household head; education 

level of household head; household size or composition, etc. 

•	 Village-level covariates such as area, population, calculated village averages, distance to 

the nearest markets or roads

•	 Geographical indicators such as altitude and precipitation

•	 Recall values for household durables, farm and livestock assets, where reasonable

•	 Previous exposures to shocks, where appropriate

•	 Interaction and higher-order terms of some variables were introduced to allow for 

non‑linearity. 

The final specification was based on model performance using evidence for sufficient overlap, 

common support, and bias reduction between treatment and control groups, as indicated by 

the suggested criteria in the literature (B<25%, R~1). B, the Rosenbaum and Rubin’s bias, 

can be defined as the number of standard deviations between the means of the covariates 

in the treatment and the control groups. R can be defined as the ratio of the variances of the 

covariates in the treatment and the control groups (Rubin 2001).

Additionally, to test for the sensitivity of the estimated treatment effects, Rosenbaum 

bounds were also calculated on the estimates. The Rosenbaum bounds test whether the 

treatment effects obtained are driven by the hidden bias due to unobservable characteristics. 

By gradually increasing the magnitude of hidden bias at various increments, the Rosenbaum 

bounds report which level of hidden bias would drive the estimated treatment effects 

(Rosenbaum 2002).

Intention to treat (ITT)
It is worth stressing that IFAD9 studies were plagued by a methodological issue, namely imperfect 

compliance. This term substantially indicates the case where the treatment group does not get 

the treatment as intended, or when the control group gets some treatment as unintended. 

When this occurs, the results obtained are considered to be the intention to treat (ITT) effects. 

This estimate is still robust because: (a) it is conservative (it underestimates the full potential 

of an intervention in case of imperfect compliance); and (b) it is less prone to selection bias. 



In such cases, the causal effect of assignment to the treatment group and not necessarily the 

treatment itself is evaluated. In ITT, T = 1 if the individual farmer (or village for instance) 

is assigned to the treatment group (irrespective of whether or not the actual treatment is 

received/adopted by the farmer), and T = 0 if an individual is assigned to the control group 

(irrespective of whether the farmer opted in the intervention, e.g. decided to buy seeds with 

his/her own money, instead of remaining untreated in the control group). Therefore, in the 

face of imperfect compliance, the ITT effect will underestimate the true causal effects, as  

E(Y1i | Ti = 1) will be underestimated and E(Y0i | Ti = 0) will be overestimated. 

In conclusion, the analysis of the Deep Dives used cross-sectional data and the econometric 

methods described above to identify impact and ensure robustness. The robustness of results 

was assessed by estimating project impacts with several models of single-difference on the 

matched observations. 

The Shallow Dives were analysed by IFAD using synthetic-panel techniques on secondary 

data combined with the above-mentioned econometric methods. Given the main focus of 

Shallow Dives on having to estimate dynamics of poverty and economic mobility from existing 

surveys, only these estimates were produced. The Shallow Dives methodology is illustrated 

in a companion paper (Garbero 2014a) where the author produced estimates of poverty 

dynamics and economic mobility estimates in the absence of panel data, money‑metric 

indicators and comparison groups, for a Vietnamese IFAD-supported project. Besides being 

data-intensive, a number of assumptions had to be verified empirically for the validity of 

the method to hold (for more details, see Garbero 2014a). This methodology essentially 

combines the use of synthetic panels (Dang et al. 2014), namely the non-parametric bounding 

approach, with non-experimental methods applied to asset-based composite indices. For a 

full set of results on the Shallow Dives, see a forthcoming paper (Garbero, Brailovskaya, 

and Giera 2016). The final results are estimates of the average effect of the projects on given 

indicators when the treatment group is compared with the control group. 

Estimation strategy for the poverty dynamics and economic mobility proxy indicators 

Another crucial methodological aspect around the IFAD9 IAI revolved around the choice 

(and the estimation methodology) of the welfare proxies, poverty and economic mobility 

outcome, as well as the choice of poverty lines. 

The information paper Methodologies for Impact Assessments for IFAD9 highlights that “measuring 

and comparing income-poverty is notoriously complex, but in view of the need for comparison and 

aggregation, an income-based definition of poverty is useful” (IFAD 2012a). However, recognizing 

the difficulty of such a measure further notes that income-level equivalents of poverty proxies 

could be acceptable, namely asset-based indicators. While income data were collected in a 

few studies, the data were insufficient and did not lend themselves to the computation of 

poverty dynamics. 

The IFAD9 IAI has thus relied on asset-based indicators as proxy indicators for the poverty 

and economic mobility outcomes. Although money-metric indicators are considered 

superior welfare indicators, asset indices have been used widely in the literature as proxies 

for wealth (Howe et al. 2009), long-run economic status (Filmer and Pritchett 2001) or 

household welfare (Wall and Johnston 2008). Hence, the rationale for undertaking poverty 

and economic mobility analyses based on asset indices is largely justified. 

31
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In essence, low asset index scores tend to correspond to low levels of long-run wealth/
welfare/economic status; they have been found to constitute robust predictors of a range 
of other outcomes, most notably in the health and education domains across a variety of 
contexts (Filmer and Scott 2012). 

However, while asset indices are widely used for cross-sectional poverty assessments, the 
relevant literature has highlighted their drawbacks in terms of being able to capture poverty 
dynamics (Booysen et al. 2008; Sahn and Stifel 2000). Asset-based indicators are essentially 
slow-moving and may lead to a potential underestimation of impact of IFAD-funded 
projects (Booysen et al. 2008). The core issue is the slow rate of change in the underlying 
asset variables. It is thus possible that changes may take place in the economic situation 
of many households while asset indices remain virtually unaltered. Therefore, the authors 
caution against using asset indices to understand short- or medium-term economic mobility, 
or variability in household welfare. In addition, asset indices do not discriminate well at the 
lower end of the welfare distribution, which makes the index inappropriate for analysing 
ultra-poverty (Booysen et al. 2008). It is worth noting that these issues are less of a concern in 
the context of IFAD-supported projects, as the phenomenon of interest is long-term poverty 
reduction and changes in economic mobility across the project life (the average duration of 
IFAD-supported projects being about 7.5 years).10

In relation to poverty lines, and given that poverty will be proxied by asset indicators, the 
literature performing inter-temporal poverty comparisons using asset-based indicators 
(Booysen et al. 2008) has suggested the use of two poverty lines – the 40th and the 60th 
percentile of the baseline distribution. Going along with this recommendation, the poverty 
lines are also set at the 40th and 60th percentiles of the durable asset index baseline 
distribution for the IFAD9 IAI studies. In addition, the 60th percentile is adopted as the 
preferred poverty line specification for at least two main reasons. First, the durable asset 
index better approximates long-run wealth (Filmer and Pritchett 2001); second, based on a 
descriptive analysis of baseline asset index distributions using available RIMS data, the bulk 
of IFAD beneficiaries were found to be below the 60th percentile cut-off, particularly in the 
second and third quintiles. Furthermore, when comparing baseline and endline distributions 
using the same data, upward shifts in economic mobility were more likely to be observed at 
the 60th percentile cut-off of the country-specific baseline asset index distribution. Therefore, 
the poverty threshold set at the 60th percentile cut-off is deemed the most appropriate.

Alternatively, poverty lines could be set at the index value yielding the same prevalence of 
poverty as that yielded by the international poverty lines (US$1.25/US$2/US$2.50 per day 
lines) or national poverty lines, applied to total expenditures or income measures. Note 
that these options can only be computed with datasets that include both expenditure or 
income and assets.11 Given that only a handful of IFAD9 studies contained both money-
metric and asset-based measures, a sensitivity analysis was conducted on a selected number 
of IFAD9 studies to verify poverty classifications obtained through relative versus absolute 
(both national and international) poverty lines (see the section on the Sensitivity analysis to 

different poverty lines in the Appendices for these results).

Turning to the actual estimation strategy of the asset indices used as part of IFAD9 IAI, a 
number of asset indices were constructed in order to better characterize farmers’ relative 
wealth. The literature (Filmer and Pritchett 2001) defines an asset index as any composite 
indicator where the underlying variables on which it is based reflect a household’s ownership 

10.	 In addition, targeting is generally directed towards smallholder farmers around the poverty line and 
not necessarily the ultra-poor.

11.	 This option is only possible in an ex post impact assessment collecting primary data. 
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(or lack thereof) of a range of assets. Thus, the asset index is a function of these variables, 

assets aij, where aij denotes household i’s ownership of asset j,

Ai = f(ai1) = f(ai1,,…,aim).

The simplest way to compute an asset index is by a simple count of the assets j = 1,…,m that 

households i = 1,…,n own, i.e.

Ai = ai1 + ai2 + … + aim = 1 if household i owns asset j, and aij = 0 otherwise.

There are three factors that are crucial for the determination of an asset index: the choice 

of assets that enter the construction of the index, how ownership (or lack thereof) of assets  

j = 1,…,m translates into values of the respective variables and the methodology to construct 

the composite index Ai. 

The methodology is indeed the most important aspect that determines the structure of an 

asset index. In theory, any function of aij can be deemed an asset index. In the literature, 

the dominant approach is for Ai to be computed as a linear combination of the underlying 

variables aij, that is, 

Ai = vi1 xai1 + vi2 xai2 + … + vim xaim ,

where vij are the weights assigned to the underlying asset variables ai1. 

If the index is a simple asset count, arbitrary weights can be assigned to each of those 

variables. However, two methodologies have gained prominence in the literature, whereby 

weights are assigned based on the variance and covariance of the asset variables aij themselves 

– whether through factor analysis (FA), principal components analysis (PCA) or multiple 

correspondence analysis (MCA). These are data reduction techniques that aim at uncovering 

the underlying structures in datasets (called factors in FA and components in PCA and MCA), 

computed through transformations of the datasets themselves. The output of PCA, MCA and 

FA is a set of factors or components that are at most equal in number to the original variables, 

but in standard practice only the first of these (the one that accounts for the largest share of 

the variance-covariance in the dataset) is used to compute the asset index. 

In the context of these methodologies, the objective is to uncover the underlying pattern of 

asset ownership across the sample of households. Weights are data-driven and act as the vector 

of coefficients that transform the original matrix of asset variables aij into the first principal 

component (PCA, MCA) or into the most important latent factor (FA). The relevant literature 

has also interpreted the underlying pattern differently: some as a wealth gradient (Howe et 

al. 2009; Howe et al. 2012), others as long-run economic status (Filmer and Pritchett 2001) 

or household welfare (Wall and Johnston 2008), where low asset index scores are assumed 

to correspond to low levels of long-run wealth/welfare/economic status. This should be 

reflected in the pattern of asset ownership across the sample as the main unobserved variable 

underlying that dataset. The literature has also shown that asset indexes are robust predictors 

of health and education outcomes, across a variety of contexts (Filmer and Scott 2012). 

Note that in the IFAD9 analyses, the underlying variable is defined as an index of relative 

long‑run wealth. 
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MCA was employed to compute a household asset index based on durable items. The following 
items were included in the computation of the index: housing characteristics (roof material, 
floor material, wall material, number of rooms per capita, toilet facilities, kitchen facilities, 
source of water, source of cooking fuel, whether the household had electricity), and durable 
assets such as motorbike, bicycle, car, stove, TV, radio, mobile phones. 

In addition, the following steps were undertaken to obtain a statistically valid index:

1.	 Variables with no or insufficient variation were dropped;

2.	 Value labels were re-coded in an increasing ordinal scale (where the lowest value was 
the “no-asset” level) in order to make them consistent with the First Axis Ordering 
Consistency (FAOC-I) property – that is, in order to ensure an ordinal consistency 
between the ordering of categories and the ordering of weights across categories, either 
in increasing or decreasing order; 

3.	 Variables with very low (less than 1 per cent) frequency on certain modalities were 
re-coded, merging them with the most similar ones, while variables with very high 
frequency of non-response were dropped;

4.	 For continuous variables, new categorical variables were generated;

5.	 MCA was performed with the data through iteration and the optimal list of assets that 
provides the highest explanatory power to the first dimension was chosen;

6.	 The sign of the coordinates obtained was verified. The direction of the coordinates 
should be consistent with FAOC-I assumption: “no-asset” or assets with a low score 
should have a negative sign associated with their obtained coordinates, suggesting a 
negative correlation between these asset levels and well-being; 

7.	 The asset index was computed and rescaled. The index can have negative and positive 
values. To positively rescale the index, the lowest index value was subtracted from each 
value of the index; 

8.	 A goodness of fit test was performed where the size of the association explained by the 
first index dimension (inertia) was shown. In all analyses, the first index dimension 
explained a substantial amount of the association across the determinants of relative 
wealth. The obtained polarization can be interpreted as a poverty index. In order to 
determine the relative wealth index, its inverse was estimated and used as an outcome 
for the estimation of treatment effects above.

Asset indices based on productive farm and livestock assets were also computed. Given the 
numeric nature of the underlying asset variables, such variables were used in their continuous 
form and PCA was employed to generate the corresponding indices. The productive farm 
assets included the following items: axe, plough, hoe, shear, shovel, whip, sprayer, miller, 
cutlass, tiller, tractor, seeder, harvester and bullock cart, and varied on a study-by-study basis. 

The livestock asset index was based on all animals owned by the household, specifically large 
livestock (ox, cow, bull, heifer, buffalo, camel) and small livestock (donkey, pig, goat, sheep, 
deer, chicken, as well as various types of poultry, including duck and fowl). Three indices 
were computed though PCA, i.e. total livestock, large and small livestock asset indices. 
Additionally, a poultry count index was also constructed, where equal weights were given to 
each individual item. 

Lastly, an overall asset index was computed through polychoric factor analysis (Kolenikov 
and Angeles 2004). Polychoric factor analysis is a technique used to incorporate discrete 
variables into the PCA, which means that ordinal and continuous variables can be computed 
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into a single, continuous index. This is done by constructing a matrix of polychoric 

correlations from the ordinal variables, which can then be analysed using the PCA approach. 

This procedure allowed for the different indices to be aggregated. Note that the overall asset 

index is only meaningful when the direction of the three indices is the same (which can be 

ascertained by observing the polychoric correlations).

As a last step, distributions of all indices were right-shifted to the positive domain by 

subtracting the minimum values to impose the non-negativity property on all asset indices 

considered in the analyses.

Computation of weights for asset indices
Another key methodological aspect concerned the choice of the estimation sample for such 

asset indices. The estimation sample drives the computation of the asset-specific weights. 

Given that the main research question was the estimation of poverty dynamics and economic 

mobility, a fundamental question was how to compute a baseline asset index. Given the 

general absence or inadequacy of real baseline data collected before the project had taken 

place, recalled asset values were considered as possible candidates to compute the baseline 

asset index. 

Two main methods were explored to determine the proper weights for the asset index. 

The   first method utilized the recall (or baseline) information, essentially base-weighting 

the asset index. The second method excluded recalled information either because the latter 

was unavailable in the survey or because the recall period would have introduced bias or, 

more specifically, measurement error in the asset index computation (due, for instance, to its 

length) and perception bias due to project performance.

The first method essentially estimates an asset index on the control group sample, using 

the recalled asset values to determine baseline weights. Baseline and endline asset indices 

are then predicted for the full sample using these baseline weights. An asset index was also 

generated for the control group sample using the recalled asset information. The distribution 

of the latter was used to compute relative poverty lines based on the 40th and 60th percentile 

cut-offs (Booysen et al. 2008).12 Based on these cut-offs, the baseline and endline asset indices 

were used to determine the poverty incidence (headcounts) for the pre (baseline) and post 

(endline or completion) periods. Poverty and economic mobility dynamics could therefore 

be estimated based on household transitions between pre and post periods. 

The second method explicitly did not employ recalled asset values. Hence, an asset index was 

estimated using only contemporary asset values on the control group sample to determine the 

weights. Since the control group constitutes the counterfactual – this is also plausibly valid, 

and essentially a counterfactual-weighted asset index is constructed, assuming that the asset 

index of the control group represents the asset index of the treatment group, in the absence 

of the project intervention. The asset index is therefore predicted for the control sample and 

its distribution employed to determine the cut-offs for the 40th and 60th percentile poverty 

lines. The asset index is also predicted for the full sample, and poverty prevalence for the post 

(endline) period is computed using this index. This latter index is employed as an outcome 

for the subsequent estimations of treatment effects.

12.	 The literature performing inter-temporal poverty comparisons using asset based indicators 
(Booysen et al. 2008) has suggested the use of two poverty lines (40th and 60th percentile of the 
baseline asset index distribution).
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IFAD9 IAI ex post aggregation methodology 

The project-level impact estimates were then aggregated to estimate overall effects, excluding 

those studies found to have high bias. This aggregation was systematically done through 

a meta-analysis, a two-stage process involving the estimation of an appropriate summary 

statistic (the effect size) for each set of outcomes13 from all the studies considered in the 

analyses, followed by the calculation of a weighted average of these statistics across studies 

(Deeks 2001). Meta-analysis is defined as “the statistical analysis of a large collection of analysis 

results for the purpose of integrating the findings” (Glass 1976). In other words, it is “a quantitative 

summary of statistical indicators reported in similar empirical studies” (Brander et al. 2006). 

The meta-analysis aggregates both impact assessments carried out by outside research 

institutions (Deep Dives) and impact assessments carried out internally by staff within IFAD 

(Shallow Dives). Two approaches were employed to calculate aggregate effect sizes of IFAD9 

studies: one where an overall effect size was estimated and another that stratified by project 

type.14 The end result was the estimated impact of IFAD projects on key indicators, both 

overall and by IFAD-defined project type. This was then used to estimate the overall number 

of recipients benefiting from IFAD-supported projects.

Step 1: IFAD9 studies classification 
Prior to conducting the meta-analysis, an initial classification of IFAD9 studies was conducted 

according to a number of key variables or “moderators.” The key variables considered in the 

coding exercise were the following:

•	 Type of study: ex post impact assessment with primary data collection, ex post assessment 

with secondary data analysis, etc. 

•	 Criteria for selection: random or purposively selected evaluation

•	 Project evaluation: single component versus multiple components15

•	 Project characteristics: number of components, sub-components, initial poverty rate at 

baseline, project start and end date, total cost, IFAD cost, disbursement rates over time, 

among others

•	 Impact assessment methodology: evaluation design (with the rigour gradient going 

from RCT, followed by regression discontinuity designs, difference-in-difference, 

doubly‑robust estimators, reweighting and matching methods) 

•	 Unit of analysis: region, district, village, household 

•	 Location: country

•	 Geographical scope: regional versus national 

•	 Implementer: public (ministry), private, NGO

•	 Research partner: International Food Policy Research Institute (IFPRI), KIT Sustainable 

Economic Development (KIT), ICF, University of East Anglia (UEA), De La Salle 

University (DSLU), Chinese Academy Of Agricultural Sciences (CAAS), China University 

of Geosciences (CUG), Agency for Technical Cooperation and Development (ACTED), 

Ethiopian Institute of Agricultural Research (EIAR)

13.	 See full list of outcomes in the section on the Results from the IFAD9 projections.
14.	 Projects were grouped into four categories, based on the IFAD Programme Management 

Department (PMD) typology: (1) agricultural development (which includes livestock and fisheries 
projects); (2) rural development; (3) credit-type projects; and (4) irrigation, research and settlement 
type projects. 

15.	 This is due to the fact that IFAD-funded projects usually consist of multiple components 
within a single project. While some of the impact assessments were able to partition out a 
single component of the project for analysis, other assessments analysed the project as a 
whole package. 
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•	 Characteristics of local firm in charge of data collection: private versus public

•	 Targeted population: for example, age groups (elderly, youth, children); women; 

vulnerable groups; smallholders (farm-size threshold); poor farmers (according to a 

specific poverty line); aggregate versus sub-groups 

•	 Duration of interventions: short-term versus long-term 

•	 Outcomes of interest: measures of poverty, measures of economic mobility, individual 

and household income, household consumption, households assets, agricultural 

performance (yield, revenue, crop diversity)

•	 Other outcomes: anthropometrics, resilience index, gender empowerment, access to 

public infrastructures 

•	 Data structure: cross-section, repeated cross-section, panel 

•	 Time structure: single-data point, two-data points

•	 Poverty proxy: assets, income, expenditure

•	 Poverty dynamics methodology: panel data, use of synthetic panels, recall comparisons 

in the poverty metric, poverty proxy methods 

•	 Unit error: treatment and control measured at the intervention level; at district; at region; 

there is no control group

•	 Existing secondary data: availability at baseline, midterm and completion point 

•	 Extent of bias score: low, medium, high (see step 2 below).

Step 2: Critical appraisal of individual impact assessment results 

The second step entailed a critical appraisal of each individual study in order to determine 

a risk of bias score. The risk of bias can be defined as the extent of bias and, more broadly, 

the degree of internal and external validity of the study as a whole. The literature, namely 

Waddington et al. (2014), has classified likely risk of bias in terms of a scale ranging from low to 

medium and high risk of bias. “Likely risk of bias” encompasses the following characteristics: 

•	 Quality of attribution methods (addressing confounding factors and sample selection bias)

•	 The extent of spillovers or contamination to farmers in comparison groups

•	 Outcome and analysis reporting bias

•	 Other sources of bias. 

“Low risk of bias” studies are those in which clear measurement of and control for confounding 

was made (including selection bias), intervention and comparison groups were described 

adequately (in respect of the nature of the interventions being received), risks of spillovers 

or contamination were small, and reporting biases and other sources of bias were unlikely. 

Studies are identified as at “medium risk of bias” if there are threats to validity of the 

attribution methodology, or likely risks of spillovers or contamination arising from inadequate 

description of intervention or comparison groups, or possibilities for interaction between 

groups (such as when they are from the same community), or possible reporting biases. 

“High risk of bias” studies are all others, including those where comparison groups are 

not matched, or differences in covariates are not accounted for in multivariate analysis, or 

where there is evidence of spillovers or contamination to comparison groups from the same 

communities, in addition to evident reporting biases. 
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2.3. Step 3: Data standardization and computation of effect sizes 

As a third step, the data were standardized in order to make results easier to interpret and 

avoid weighting outcomes with larger scales, as well as to compute effect sizes for the 

individual studies. Depending on the type of primary outcomes, the conventional way to 

compare results across different outcomes would be to use the standardized mean difference 

(SMD) defined as 

where μ1 is the mean of the outcome in the treatment group and μ2 is the mean outcome 

in the comparison group. The difference between the two is divided by the pooled standard 

deviation σp. 

When the data are not available to calculate the pooled standard deviation, it can be 

approximated by the standard deviation of the dependent variable for the entire distribution 

of observations or as the standard deviation in the control group (Glass 1976).

Alternatively, when indicators have natural zero point (Borenstein et al. 2009), response ratios 

(RR) can be used. Response ratios measure the difference in the outcome in the treatment 

group as a proportion of the outcome in the control group. A response ratio centred around 

1 represents no significant average treatment effects. For instance, an RR of 1.10 indicates a 

10 per cent increase in the average outcome of the treatment group relative to the outcome 

of the control group, while an RR of 0.90 would translate into a 10 per cent reduction in the 

average outcome of the treatment group. 

The response ratios were chosen as the metric for the effect size calculation. They can be 

calculated for both continuous outcomes such as income, expenditures and the asset index 

in its continuous form, and binary outcomes such as poverty incidence or the probability of 

being below the poverty line. The variance of the response ratios are also calculated in order 

to assign a weight to each of them to average and rank the effect sizes.

For studies using statistical matching-based analysis, the response ratio and its standard error, 

SE(RR), are estimated as follows (Borenstein et al. 2011):

where Yt is the mean outcome in the treatment group, Yc is the mean outcome in the 

comparison group, nt and nc are the sample sizes of the treatment and comparison groups 

respectively, σp is the pooled standard deviation and t is the t-test value. When σp is not 

reported, SE(RR) can be calculated by rescaling RR using information reported on statistical 

significance such as the t-statistic:
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For regression-based studies, RR and its standard errors is estimated as in the following 

formula (Waddington et al. 2014):

where β is the coefficient of the treatment variable in the regression.

For binary response models (probit), RR is estimated using the following formula: 

where Yc is the mean outcome in the control group, and ∆ is the marginal effect associated 

with the treatment variable in a binary response model.

The argument in favour of response ratios is that they are easier measures to interpret and 

to calculate, as most of the time information on the standard deviations of the outcome 

variables or regression terms is not reported, particularly in published studies, to enable the 

calculation of standardized mean differences. 

In this analysis, RRs were computed using the formulas above depending on whether the 

outcome variable in question was binary or continuous, and conditional on the underlying 

treatment model of interest – linear (i.e. ordinary-least squares) or binary-choice (i.e. probit 

and logit models).

In some cases where studies reported multiple effect sizes from different specifications by 

impact domain (namely for gender, nutritional and agricultural outcomes), a synthetic effect 

size was calculated based on a sample-weighted average, using the formula shown below to 

recompute variances (Borenstein et al. 2011) with the assumption that each two variables 

co-vary with the other. 

The correlation coefficient between each two variables was assumed to be 0.5, which 

estimates variance at the mid-point between the two extreme cases of treating comparisons as 

independent (with correlation coefficient equal to 0, and likely underestimating the variance) 

or treating them as perfectly correlated (correlation coefficient of 1, and likely overestimating 

the variance).

Aggregation of results 
The summary statistics (impact estimates or effect sizes) from each study can be combined 

by using a variety of meta-analytic methods, which are classified either as fixed-effects 

models (where studies are weighted according to the amount of information they contain) 

or random-effects models (where an estimate of between-study variation is incorporated in 

the weighting). Intuitively, the fixed-effects model assumes that there is one true effect of a 

particular intervention or project, and that all differences across studies can be attributed 

simply to sampling error. Random-effects models assume that the effect can vary from 

study to study. For example, the effect size might be higher (or lower) in studies where the 
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participants are older, or more educated, or wealthier than in other studies, or when a more 

effective alternative of a project intervention is used. Because studies will differ according 

to the characteristics of participants and features related to implementation (i.e. contextual 

factors), there may be different effect sizes underlying different studies. If it were possible 

to perform an infinite number of studies, the true effect sizes for these studies would be 

distributed around some mean. In a random-effects meta-analysis model, the effect sizes 

in the studies are assumed to represent a random sample from a particular distribution of 

these effect sizes. Therefore, there is an array of true effects. It is clear that in the case of IFAD 

– given the specific project types and, within those, the heterogeneous mix of interventions 

and, more broadly, contextual factors – a random-effects model is more appropriate, as 

impacts are likely to be a function of project type and context (geography, but also project 

implementation, conditions and other characteristics). 

Analytically, a fixed-effects model can be represented by the following specification: 

Yi = θ + εi,

where Yi is the effect size (any outcome – for instance, an asset index or a poverty proxy); 

θ  is  the true effect and εi the study specific error term.

A random-effects model: 

Yi = θ + εi = θ̅+ ηi + εi,

where θ̅ is the mean true effect, ηi is a particular study’s divergence, and εi is the study specific 

error term.

In addition, a key factor to bear in mind is the criteria chosen to weight the studies that enter 

the meta-analysis. Several weighting schemes can be used, but the literature generally agrees 

on using “inverse-variance” weights (the inverse of the overall study error variance, where 

variance is the square of the standard error of estimation in the context of the meta‑analysis 

model indicating the confidence level of the impact). The rationale behind this approach is 

that all effect sizes are not created equally and preference is given to studies with larger sample 

sizes. In other words, studies with a precise estimate of the population effect size (a low 

variance) are assigned more weight, while studies with a precise estimate of the population 

effect size (a high variance) are assigned less weight. These weighting criteria are used for 

both the fixed-effects and random-effects models. Where these two models differ is in the 

definition of a “precise” estimate, i.e. the overall study error variance. Under a fixed‑effects 

model, there is one level of sampling (for example, smallholders within one context are 

sampled) and therefore one source of variance. Under a random-effects model, there are two 

levels of sampling (first, projects of various types are sampled and, then, smallholders within 

each project type are sampled) and therefore two sources of variance. 

Step 5: Results 

A meta-analysis normally displays a “forest plot,” where results of each study are displayed 

as a square and a horizontal line, representing the project effect estimate together with its 

95 per  cent confidence interval. The area of the square reflects the weight that the study 

contributes to the meta-analysis. The combined effect estimate and its confidence interval 

are represented by a diamond. The I-squared describes the percentage of variation across 
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studies that is due to heterogeneity. A higher I-squared suggests large differences in effect 

sizes between the studies. The p-value indicates that the probability of not rejecting the null 

hypothesis, i.e. that all studies in the meta-analysis are evaluating the same effect (in other 

words, the absence of heterogeneity of effect sizes between studies). Forest plots by outcome 

indicators and stratified by project type are presented in the results section. 

Step 6: Sensitivity analysis 
A sensitivity analysis was conducted based on the inclusion of different sets of studies (low, 

medium and high bias), and purposively- versus randomly-selected impact assessments. 

In the end, “high risk of bias” studies were excluded from the aggregation of the studies in 

the computation of average effect sizes. As far as the possibility of including the purposively 

selected impact assessments in the computation of the aggregate effect was concerned – 

a decision was made to include such studies, as the criteria for selecting them was arbitrary 

– hence it could be considered largely random. Note that 52 per cent of the purposively 

selected studies were classified as high risk of bias studies. This refutes the argument that 

such projects were cherry-picked, as these studies do not represent better projects, or in 

other words, a “more performing” sample. Please refer to the section on the Results on IFAD9 

aggregate impacts: meta-analysis for more details. 

Step 7: Extrapolation or projection methodology
Extrapolation or projection was defined originally as a statistical inference exercise, where 

parameters from the impact assessments are extrapolated and projected to the rest of the 

IFAD portfolio of projects (IFAD 2012a). The extrapolation derives the projected number of 

beneficiaries from IFAD-supported projects – ceteris paribus – under the assumption that the 

main features of the evaluated projects (initial conditions) apply to the projection universe. 

Although there is no consensus in the literature on the extent to which one can extrapolate from 

results of past impact assessments and under which conditions, there is empirical evidence 

that a project with similar characteristics can yield different results because of the substantial 

context dependence of impact assessments. To this end, the generalizability of each impact 

assessment (or external validity, the ability to predict results out of sample) must be examined 

with care when performing an extrapolation. It mainly depends on the “heterogeneity of 

treatment effects.” The extent to which the project impacts vary from one setting to another 

may depend on key contextual variables. Key contextual variables are, for instance, the nature 

of the intervention (the project type), geography and implementation characteristics. 

Following the argument put forth by recent evaluation literature, synthesizing the results 

through a meta-analysis and/or meta-regression can overcome the generalizability and the 

aggregation challenges, provided that a sensitivity analysis is carried out rigorously. 

As far as the exact IFAD9 extrapolation methodology is concerned, the following issues were 

identified and resolved as follows: 
•	 The selection of IFAD9 studies to base the parameters of the extrapolation (i.e. random 

versus purposefully selected studies): the sensitivity analysis described in Step 6 above, 

determined the inclusion of both studies in the aggregation and projection exercise.

•	 Threats to internal and external validity of the individual studies: the critical appraisal 

determined the exclusion of “high risk of bias” studies from the aggregation exercise. 

•	 IFAD9 portfolio definition and extrapolation/projection universe: IFAD official 

documents (IFAD 2012b) and the IFAD9 Sourcebook (Garbero 2014b) refer to the 

extrapolation/ projection of the results of the impact assessments to the “IFAD 2010‑2015 
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portfolio,” i.e. the portfolio of projects that were completed or ongoing during the 

period 2010-2015. Thus, impact parameters were projected to a universe of beneficiaries 

(both direct and indirect) reached by projects that were active or due to be completed 

in the 2010‑2015 period (around 392 projects). Outreach estimates on the number of 

beneficiaries reached in the denominator range from 183 to 236 million (if either censor 

projects closure at 2018 or 2023 respectively). Figure 5 presents cumulative outreach 

estimates by year. 

•	 It is therefore possible to obtain current impact estimates and projected impact estimates. 

The former are obtained by extrapolating to a sub-universe (only IFAD9 projects closing 

between 2010 and 2015 – approximately 200 projects), while the latter are obtained 

by extrapolating to the other sub-universe of active or ongoing projects (around 192). 

The total universe is made by summing the two sub-universes. The projections assume 

that ongoing projects have the same initial characteristics of the sample of projects that 

were chosen to be representative of this universe (size of disbursement, size of outreach, 

initial poverty rate, project type and number of components, geographical context) and 

therefore represent a “what if” scenario. These criteria were fulfilled by oversampling 

projects that could mimic the future portfolio characteristics as much as possible, since 

the latter are largely unknown. 

•	 The choice of the denominator where the impact parameters are extrapolated to: outreach 

estimates (estimates of direct and indirect beneficiaries reached over the duration of the 

project) essentially comprise this denominator. The total outreach estimate amounts to 

240 million estimated direct and indirect beneficiaries. Figure 5 shows very clearly the 

implications of choosing or excluding ongoing projects from such a denominator. 

•	 The choice of projection scenarios: although two sets of effect sizes were computed (the 

overall effect and the project type specific effect or the stratified effect), the main projection 

scenario will employ the overall effect size estimate. Projected impacts are therefore 

the results of applying the overall effect size to the total universe of direct and indirect 

expected beneficiaries (see figure 7 in the Results from the IFAD9 Projections section). 

Complementary studies

Meta-analysis: impact of agricultural research on poverty and economic mobility
Beyond the impacts arising from IFAD-supported loan projects, the IFAD grants programme 

has historically supported agricultural research and technology promotion, particularly 

through the Consultative Group for International Agricultural Research (CGIAR). A literature 

review of the impact of agricultural research and technology promotion found a critical mass 

of studies on the uptake of improved seed varieties – a critical part of IFAD grant funding 

to the CGIAR research centres. The rationale for undertaking this study was that agricultural 

innovation is an important component of IFAD interventions, featured in many IFAD loans 

and strongly supported through direct grants to the CGIAR. Estimating the impact that 

agricultural research can have on poverty and economic mobility would therefore contribute 

to measuring IFAD’s indirect contribution to poverty reduction and income increases. 

Preliminary evidence suggests that investments in agricultural research play a key role in 

raising agricultural productivity and improving the well-being of poor farmers on a large scale 

(Dibba et al. 2012; Mendola 2007). Agricultural research has the potential of reducing poverty 

directly, by raising the income or home consumption of the poor farmers who adopt the 

technology, as well as indirectly via lower food prices for consumers, increased employment 
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and wages in agriculture, and the stimulus agriculture has on other sectors of economic 

activity through production, consumption and savings linkages. This study was intended 

to shed light on the indirect institution-wide poverty effect of IFAD, providing an extra 

element for the analysis of the indirect impact of the Fund on economic mobility proxied by 

income and poverty. Studies selected for inclusion in the review satisfied a number of criteria, 

including: targeting of smallholder farmers; interventions aimed at adoption of improved 

crop varieties; evidence generated through counterfactual-based impact assessments; and 

inclusion of measures such as income, expenditure, assets and wages. A meta-analysis was 

conducted, similar to that described above, to estimate the overall impact of improved seed 

varieties on income and poverty outcomes (Garbero, Marion, and Brailovskaya 2016).

Content analysis of IFAD9 project completion reports

Given the need to estimate impacts across the whole IFAD9 portfolio, a content analysis was 

conducted to determine what impacts are being reported by IFAD with respect to projects 

belonging to the IFAD9 portfolio, that were not subjected to an impact assessment and 

with no RIMS micro-data at hand (Carneiro and Garbero 2016). Therefore, an analysis was 

conducted of project completion reports (PCRs) for 72 projects completed during 2010-2015. 

PCRs are the standard reports used at IFAD and elsewhere to provide a project story – what 

happened, what was learned, what went well and what did not, and measurements of the 

process and the product. For these 72 projects, content analysis was conducted (using QSR’s 

NVivo Software) to systematically assess PCR content and the claims of project success made in 

Figure 5: Cumulative outreach estimates by year and by project status (closing versus 
ongoing) for 2010-2023
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those documents. Content analysis is a research technique for systematically interpreting and 

coding textual material (such as PCRs) and can be defined as “any methodical measurement 

applied to text (or other symbolic material) for social scientific purposes” (Shapiro and 

Markoff 1997). The literature has stressed various aspects of content analysis, from its capacity 

to generate quantitative descriptions by analysing word counts (Berelson 1952; Silverman 

2011) to its ability to help researchers draw inferences from a text by breaking that text down 

into discrete units of manageable data that can then be meaningfully reorganized (Weber 

1990). Others have argued that content analysis is an approach echoing “grounded” theory 

and other strongly inductive approaches to data analysis (Strauss 1987).

The methodology of content analysis was paired with an IFAD-specific conceptual framework 

for analysing project documentation (the PCRs). This thematic indicators framework was 

designed to assess the current state of evidence in IFAD project documentation in order 

to find evidentiary support for outputs, outcomes and impacts across the different project 

types. The framework was flexibly designed to capture various types of results across the 

following nine different themes: agricultural production, human capital, commerce and 

value chains, women’s empowerment, food security and health, capacity to innovate, policies 

and institutions, environmental sustainability, and economic mobility. For the IFAD9 IAI, 

content analysis has been used to determine: what benefits are perceived; what evidence 

exists in project documentation of IFAD’s contribution; and what sources of evidence are 

used to support claims concerning IFAD project results. 

Randomized controlled trials (3-6 studies)
Lastly, the IFAD9 IAI also includes six ex ante impact assessments conducted using RCTs, or 

quasi-experimental designs. These studies are prospective studies (therefore, ex ante) – for 

example, studies that are designed prior to the implementation of new projects. They can be 

regarded as innovative evaluation designs that should be incorporated at project inception. 

Recall that the RCT methodology entails an impact assessment design in which random 

assignment16 is used to allocate the intervention among members of the eligible population. 

Randomization ensures that the group that receives an intervention (the treatment group) 

and the group that does not (the control group) have comparable characteristics; therefore, 

through this methodology one could conclude that the difference in the outcome observed 

(for instance, poverty reduction) is the causal effect of the intervention. 

Given the time involved and the experimental nature in the field of agricultural and rural 

development, it became apparent that these studies could only provide estimates of the impact 

of IFAD-supported projects once completed, reaching beyond the IFAD9 period. Hence only 

baseline results are expected during the IFAD9 period, and not the full evaluations results. 

The latter will be available by 2018-2020, depending on the specific duration of each project.

This set of studies have been funded by a grant programme launched by the International 

Initiative for Impact Evaluation (3ie), named the Agricultural Innovation Thematic Window. 

This grant scheme is supported by the Bill & Melinda Gates Foundation and DFID. It has 

funded 15 ex ante impact assessments of interventions associated with IFAD and the Alliance 

for a Green Revolution in Africa (AGRA), aiming to increase the stock of rigorous evidence 

on what works in agricultural innovation in South Asia and sub-Saharan Africa in the areas of 

knowledge transfer, contractual arrangements, technology adoption and soil health. 

16.	 An intervention design in which members of the eligible population are assigned at random to 
either the treatment group or the control group (i.e. random assignment). Thus, whether someone 
is in the treatment or control group is solely a matter of chance and not a function of any of their 
characteristics (either observed or unobserved). 
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IFAD engaged with 3ie and the relevant stakeholders in order to select projects that were 
at design phase and that were deemed most suitable for an experimental design (an RCT). 
Initially, 30 new projects were selected, based on the following ad hoc purposive criteria:
•	 Timing – new IFAD-supported projects in the design phase, submitted to the December 

2013 and April 2014 Executive Board meetings
•	 Geographical coverage – Africa and South Asia
•	 Thematic relevance.

In order to determine thematic relevance, a stakeholders’ consultation workshop was held in 
Nairobi in June 2013 to decide on key research questions where learning should be sought. 
To this end, joint research areas for both IFAD and AGRA in the field of agricultural innovation 
were identified in a participatory manner. Four key research questions, revolving around the 
topic of adoption of new technologies, were identified. The specific research questions are 
provided in the section on the Experimental designs (RCTs) under the 3ie Agricultural Innovation 

Window in the Appendices.

To date, five RCTs (table 7 in the section on the Experimental designs (RCTs) under the 3ie 

Agricultural Innovation Window in the Appendices17) were incorporated at project inception 
and their design is currently ongoing. Additional resources have been identified by 3ie for 
one more study, bringing the total to six RCTs which have been initiated during the IFAD9 
period (2013-2015) and will be completed over IFAD10 (2015-2018) and beyond. 

These studies will also help derive lessons on methodology, the potential of using these 
approaches and the challenges of implementing ex ante impact assessments.

17.	 Including: (1) Promoting Agricultural Commercialization and Enterprises (PACE) in Bangladesh, in 
partnership with Palli Karma-Sahayak Foundation (PKSF); (2) Agriculture Services Programme for 
Innovation, Resilience and Extension (ASPIRE) in Cambodia, in partnership with IFPRI; (3) Ghana 
Agricultural Sector Investment Programme (GASIP) in Ghana, in partnership with IFPRI and IPA; 
(4) Smallholder Market-Led Project (SMLP) in Swaziland, in partnership with IPA; (5) Vegetable Oil 
Development Project (VODP 2) in Uganda, in partnership with Centro Studi Luca d’Agliano (LdA); 
and (6) Rural Finance Expansion Programme (RUFEP) in Zambia, in partnership with Mannheim 
University.
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Overall, the approach to the IFAD9 IAI was systematic and comprehensive. Of course, much 

of the assessment of impact is backward-looking, as data were collected ex post, which 

presents significant challenges. Moreover, prior to this initiative, IFAD had limited experience 

with analysis designed to attribute impact to IFAD-funded projects. As such, the process was 

intentionally designed for lesson-learning.

Lessons on methods 

Prior to providing estimates of impact and portfolio projections of those receiving benefits, 

the methodological lessons of the process must be noted. This is critical not only for 

improving impact estimates for the next replenishment period IFAD10 (2016-2018) and 

beyond, but also in putting results in the context of methodological challenges. Lessons are 

learned through: reflection on the process of setting up the methodological approach; efforts 

to administer ex post and ex ante impact assessments in the field; analysis of data coming out 

of the exercise; and discussions with IFAD staff and others on the exercise’s merits. 

First, random project selection to represent the portfolio is difficult to implement and limits 

learning. Projects were selected to be representative of IFAD’s portfolio and to respond to 

the need to measure aggregate impact. This process is potentially advantageous for arriving 

at aggregate figures, but is difficult to implement. Even in this exercise, 9 of the 24 Deep 

Dives were purposefully selected, as not all projects were suitable for assessment. This is an 

even greater issue with ex ante impact assessments, as it is hard to predict a future portfolio. 

Moreover, random selection limits learning, as this selection procedure responds to an 

accountability mandate and does not focus on where learning might be the greatest. 

Second, focusing on a poverty line, or any individual indicator, inadequately assesses IFAD’s 

investments and fails to carefully analyse a project’s theory of change – that is, the causal 

chain or pathway through which impact occurs. The focus, then, is potentially on indicators 

that may not be the most relevant to a given project or to IFAD’s portfolio as a whole. Greater 

consideration is needed of IFAD’s portfolio of interventions, the theory of change of those 

interventions and the corresponding set of anticipated aggregate impacts.

Third, designing impact assessments ex post is challenging and reduces the value of 

impact assessments. As IFAD9 IAI assessed impact through ex post approaches, analysis 

required collecting data on projects that were no longer operational in a context in which 

documentation was scarce. In many cases, the existing project information was very limited 

and project teams were no longer available. Identifying beneficiaries within a targeted region 

was challenging, as was accessing adequate project data. Creating a reasonable counterfactual 

after project completion is demanding at best, and at worst impossible. There is generally a 

Results: lessons, estimates  
and projections
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tendency to underestimate impact if projects are poverty-targeted, as control groups may be 

better off than the treatment groups. This creates a situation in which a successful pro-poor 

targeting strategy can lead to the appearance of limited benefit. The ex post approach to 

impact assessment leads to significant difficulties in adequately estimating impact. Impact 

assessments should be therefore designed ex ante; the ideal would be to evolve towards a 

system where development effectiveness is addressed at entry and not at exit (i.e. a system 

that allows one to design sound development projects, monitor their progress, and measure 

their results and impact across the project life cycle).

Fourth, impact assessments are most effective when they are built on strong logframes and 

M&E systems, and generally developed at the project design and readiness stage. When done 

properly, logframes articulate a clear theory of change for the project, highlight the impact 

pathway and note the means by which the latter is to be measured. When well designed and 

executed, an M&E system allows for clear identification of beneficiaries and provides a sense 

of what outputs have been provided to beneficiaries in a project. The timing of baseline 

and follow-up data collection also affects the ability to adequately assess impact and the 

questions that can be answered. Thus, it is crucial that impact assessments be designed ex 

ante and in conjunction with project design.

Lastly, buy-in by IFAD staff and national governments is critical in implementing impact 

assessments and enhancing the learning generated. Those who specialize in impact 

assessment are often not specialists in certain thematic areas or countries, and do not have 

the necessary experience to understand the details of project implementation. They also do 

not always know what compelling policy questions must be addressed. On the other hand, 

IFAD and government staff often do not understand the technical basis of impact assessment 

and the requirements for achieving attribution. As a result, the quality of impact assessments 

is limited by a lack of buy-in and communication among key actors.

Estimates and projections of impacts

Given the focus on aggregate rather than project-level analysis, results are projected to the 

portfolio of projects closed and ongoing during 2010-2015, the total universe described in 

step 7 of the section on the Results from the IFAD9 projections. 

In order for a project to have an impact, it is critical to ensure that its key outputs are 

delivered; a consideration of these outputs is therefore the logical point of departure. From 

an analysis of IFAD’s projects portfolio, numerous critical outputs emerge (table 2). For  all 

closed and ongoing projects during the 2010-2015 period, 139 million people and 24 million 

households received project interventions. A range of activities targeted poor rural people, 

designed to broadly improve their well-being. These beneficiaries included 18.0  million 

active borrowers and 26.6 million voluntary savers, highlighting IFAD’s focus on financial 

inclusion. Numerous farmers have been trained in agricultural practices, including 4.4 million 

in crop production technologies, 1.6 million in livestock production and 1.4  million in 

natural resource management. Improvements in agricultural activities have been promoted, 

leading to 5.0 million hectares under improved management practices. This has largely been 

accomplished through strengthening farmers’ organizations and thousands of community 

groups, including market, productive, infrastructure, agricultural and livestock groups. Many 

of these have been created with women in leadership positions. The data suggest that IFAD’s 

investment in rural people is leading to significant outputs.
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Table 2: Current outputs for closed and ongoing projects during 2010-2015

Categories
Number in each 
category+

RECIPIENTS OF PROJECT SERVICES

Individuals receiving project services

Households receiving project services

Groups receiving project services

Communities receiving project services

139 231 083 

23 874 666 

390 073 

184 637 

SAVINGS, CREDIT AND FINANCIAL SERVICES

Voluntary savers*

Active borrowers*

People in community groups formed/strengthened

People accessing development funds

Savings/credit groups formed/strengthened

Savings/credit groups with women in leadership positions

26 612 835 

17 990 300 

2 864 701 

2 623 855 

370 594 

176 599 

TRAINING

People trained in crop production practices and technologies

People trained in community management topics

People trained in livestock production practices and technologies

People trained in business/entrepreneurship

People trained in income-generating activities

People trained in natural resource management

People trained in financial services

4 375 710 

2 582 310 

1 570 904 

1 466 719 

1 441 877 

1 357 361 

1 170 432 

AGRICULTURAL ACTIVITIES

Land under improved management practices (in hectares)

Households receiving facilitated animals health services

Farmers adopting recommended technologies

Households receiving animals from distribution/restocking

People in agricultural/livestock production groups

Agricultural/livestock production groups formed/strengthened

Agricultural/livestock production groups with women in leadership positions

4 998 714 

1 379 740 

1 331 709 

942 448 

516 022 

24 655 

9 603 

COMMUNITY-LEVEL ACTIVITIES

Community groups formed/strengthened

Community groups with women in leadership positions
169 555 

47 625 

MARKETING

People in marketing groups formed/strengthened 1 172 045

NATURAL RESOURCE MANAGEMENT (NRM)

People in NRM groups formed/strengthened

Groups involved in NRM formed/strengthened

NRM groups with women in leadership positions

632 248 

41 933 

9 405 

PRODUCTIVE INFRASTRUCTURE

People in groups managing productive infrastructure

Groups managing productive infrastructure formed/strengthened

Groups managing productive infrastructure with women in leadership positions

1 151 628 

23 736 

11 639 

+ Of the projects included here (158 from 2010-2015 and 320 from 2010-2023), not all have full RIMS 
datasets. Therefore, figures for some of the above outputs may not be available.
* Using Report on IFAD’s Development Effectiveness (RIDE) criteria, which report cumulative figures for 
borrowers and savers.
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Results on IFAD9 aggregate impacts: meta-analysis 

This section reports on the results of the synthesis or aggregation of the 37 quantitative IFAD9 

ex post Impact Assessments (22 Deep Dives, 14 Shallow Dives and 1 multiple-project impact 

assessment, see table 3). Outcome indicators across studies were grouped into six impact 

domains, namely economic mobility, poverty outcomes, resilience, nutrition, agriculture, 

livestock and gender empowerment. Within these broad impact domains, the following 

outcome indicators were analysed, specifically:

•	 Asset indices (asset indices based on durables only, on productive farm assets only, on all 

assets [overall]) 

•	 Expenditure outcomes (food, non-food and total, both at household-level and per capita)

•	 Income 

•	 Poverty outcomes based on the above-mentioned asset indices

•	 Resilience proxies (ability to recover, severity of shocks, exposure to shocks and frequency 

of shocks)

•	 Dietary diversity (including food consumed and number of meals)

•	 Agricultural diversity (crop choice, number of crops grown)

•	 Agricultural revenue

•	 Yields (various crops)

•	 Livestock indices (total, small livestock, large livestock and poultry count indices)

•	 Gender empowerment dimensions (participation to activities, access and control 

over resources). 

It is important to note that not all studies reported on all outcomes, as the latter were conditional 

on the project-specific causal chain and data availability (see table 4).

As mentioned in the section on Data and methods: concepts and approach, designing impact 

assessments of agricultural projects can be challenging due to the wide range of factors that can 

influence agricultural outcomes, as well as due to biases caused by self-selection of individuals 

and communities into projects. Thus, the differences in outcomes between beneficiaries and 

non-beneficiaries can be due to differential pre-existing conditions rather than attributable to 

the project under evaluation. 

In view of the above, the IFAD9 IAI studies were also appraised in terms of internal and statistical 

conclusion validity (figures 6 and 7); this involved an assessment of risk of bias, conducted on 

an individual study basis. Nearly 52 per cent of the studies were classified as low and medium 

risk of bias and were therefore retained in the meta-analysis. 

High risk of bias studies were largely the ones selected in a purposeful manner (see figure 6) 

and shared the following characteristics (see figure 7): comparison groups tended to be sampled 

in the same areas where the treatment was administered; there were less than 10 matching 

covariates (indicating that the statistical quality of propensity score matching could be poorer); 

and surveys were conducted well after project closure, implying that such studies could be 

exposed to more confounding factors that increase the level of bias. 

The results of the meta-analysis are reported by outcome rather than by study. Table 4 shows 

the distribution of outcomes by study design, by impact domain and by region. Note that the 

number of outcomes reflects the larger occurrence of studies in certain regions (for instance, 

APR) which is proportional to the size of the regional portfolio. Besides poverty outcomes, 

which were a compulsory requirement of the studies, other outcomes (specifically, nutritional, 

resilience and gender-specific outcomes) were chosen when found relevant to the project-

specific theory of change and contingent on data availability.

Table 2: Current outputs for closed and ongoing projects during 2010-2015
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Country Project name Project 
type

Project 
start

Project 
end

Selection Data 
type1

Analysts Study 
type

First 
choice?

Risk of 
bias

Bangladesh Microfinance for Marginal 
and Small Farmers Project

Credit 2005 2011 Random Sec IFPRI DD Reserve High bias

Bangladesh Sunamganj 
Community‑Based Resource 
Management Project

Agriculture 2003 2014 Random Pri IFPRI DD 1st Medium 
bias

Bolivia Management of Natural 
Resources in the Chaco and 
High Valley Regions Project

Research 2003 2010 Random Sec IFAD SD Reserve High bias

Burkina 
Faso

Sustainable Rural 
Development Programme

Agriculture 2005 2013 Purposeful Pri KIT DD 1st Medium 
bias

Cambodia Rural Livelihoods 
Improvement Project in 
Kratie, Preah Vihear and 
Ratanakiri

Agriculture 2007 2014 Purposeful Pri UEA DD 1st Medium 
bias

China Inner Mongolia Autonomous 
Region Rural Advancement 
Programme; Sichuan 
Post‑Earthquake Agriculture 
Rehabilitation Project; 
Dabieshan Area Poverty 
Reduction Programme; Rural 
Finance

Agriculture 2008 2014 Purposeful Pri CAAS DD 1st Low bias

China: 
multiple 
projects

Sector Programme; 
Environment Conservation 
and Poverty‑Reduction 
Programme in Ningxia 
and Shanxi; South Gansu 
Poverty‑Reduction 
Programme; and Xinjiang 
Uygur Autonomous Region 
Modular Rural Development 
Programme

Rural 2009 2012 Purposeful Pri Wuhan DD 1st Medium 
bias

Colombia Rural Microenterprise Assets 
Programme: Capitalization, 
Technical Assistance and 
Investment Support

Credit 2007 2013 Purposeful Pri ICF DD 1st Medium 
bias

Congo Rural Development Project 
in the Likouala, Pool and 
Sangha Departments 
(PRODER 3)

Rural 2009 2015 Random Sec IFAD SD Reserve High bias

Democratic
Republic of
the Congo

Agricultural Revival 
Programme in Equateur 
Province

Rural 2005 2012 Random Sec IFAD SD Reserve High bias

Egypt West Noubaria Rural 
Development Project

Settlement 2003 2014 Purposeful Sec ICF DD 1st Low bias

Ethiopia Participatory Small‑scale 
Irrigation Development 
Programme

Irrigation 2008 2015 Random Sec PEP/EIAR DD 1st Low bias

Gambia Participatory Integrated 
Watershed-Management 
Project

Agriculture 2006 2014 Random Pri KIT DD 1st Medium 
bias

Ghana Rural Enterprises Project - 
Phase II

Research 2003 2012 Purposeful Pri UEA DD 1st Medium 
bias

Ghana Northern Rural Growth 
Programme

Rural 2008 2016 Purposeful Pri UEA DD 1st Medium 
bias

Honduras Project for Enhancing 
the Rural Economic 
Competitiveness of Yoro

Rural 2008 2015 Random Sec IFAD SD Reserve High bias

Table 3: List of IFAD9 impact assessments
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Country Project name Project 
type

Project 
start

Project 
end

Selection Data 
type1

Analysts Study 
type

First 
choice?

Risk of 
bias

India Livelihoods Improvement 
Project in the Himalayas

Credit 2004 2012 Random Sec IFAD SD Reserve Medium 
bias

India Mitigating Poverty in Western 
Rajasthan Project

Rural 2008 2016 Random Sec IFAD SD Reserve Medium 
bias

India Tejaswini Rural Women's 
Empowerment Programme

Credit 2007 2017 Random Sec IFAD SD Reserve Medium 
bias

Jordan Yarmouk Agricultural 
Resources Development 
Project

Agriculture 2000 2008 Random Sec IFAD SD Reserve High bias

Lao 
People's 
Democratic 
Republic

Rural Livelihoods 
Improvement Programme in 
Attapeu and Sayabouri

Rural 2006 2014 Random Pri UEA DD 1st Medium 
bias

Lesotho Sustainable Agriculture 
and Natural Resource 
Management Programme

Agriculture 2005 2011 Random Pri IFAD SD Reserve High bias

Malawi Rural Livelihoods Support 
Programme

Rural 2004 2013 Random Sec IFPRI DD 1st High bias

Mali Sahelian Areas Development 
Fund Programme

Rural 1999 2013 Random Sec IFAD SD Reserve High bias

Mongolia Rural Poverty Reduction 
Programme

Rural 2003 2011 Random Sec IFAD SD Reserve High bias

Nicaragua Programme for the 
Economic Development of 
the Dry Region in Nicaragua

Rural 2004 2010 Random Sec ICF DD 1st High bias

Pakistan: 2 
projects 

Programme for Increasing 
Sustainable Microfinance; 
and Microfinance Innovation 
and Outreach Programme

Credit 2008 2013 Purposeful,
Random

Pri ACTED DD 1st High bias

Peru Market Strengthening and 
Livelihood Diversification in 
the Southern

Rural 2005 2014 Random Pri IFPRI DD 1st Medium 
bias

Philippines Rural Microenterprise 
Promotion Programme

Credit 2006 2013 Random Pri DLSU DD 1st Medium 
bias

Philippines Second Cordillera Highland 
Agricultural Resource 
Management Project

Rural 2008 2015 Random Sec IFAD SD Reserve High bias

Senegal Promotion of Rural 
Entrepreneurship Project – 
Phase II

Credit 2006 2013 Random Sec IFAD SD Reserve High bias

Sri Lanka Post-Tsunami Coastal 
Rehabilitation and Resource 
Management Programme

Agriculture 2006 2013 Random Sec IFAD SD Reserve Medium 
bias

Sudan Western Sudan Resources 
Management Programme

Rural 2005 2016 Random Sec ICF DD 1st Medium 
bias

Uganda Community Agricultural 
Infrastructure Improvement 
Programme

Rural 2008 2013 Random Pri KIT DD 1st High bias

Yemen Al-Dhala Community 
Resource Management 
Project

Rural 2007 2014 Random Sec ICF DD 1st High bias

Zambia Rural Finance Programme Credit 2007 2013 Random Pri KIT DD 1st High bias

1 Pri = Primary data, Sec = Secondary data.

Table 3: List of IFAD9 impact assessments



52

Aside from different intervention designs, targeting strategies and implementation agencies, 
another important source of bias for IFAD9 individual projects’ impact estimates stemmed 
from the choice of external research partner commissioned to conduct the analyses. As a 
result, IFAD staff decided to replicate the Deep Dives econometric analyses internally, 
employing identical variable construction and estimation methods, as any differences in the 
methodology can have an impact on the effect sizes, over and above sampling error. 

As described in the section on the Overall methodological approach of IFAD9 IAI, five estimators 
were chosen for the estimation of treatment effects in order to explore for the sensitivity of 
estimates under different econometric techniques. For the effect size computations, only the 
doubly-robust estimator was retained in the aggregation exercise. This choice was made on 
the grounds that this is the most robust estimator. Recall that the doubly robust estimator 
combines different methods such as reweighting (through an inverse-probability regression) 
and regression adjustment (Robins and Rotnitzky 1995; Robins et al. 1994; Wooldridge 
2007), leading to an estimation of treatment effects with better properties in terms of 
robustness. The robustness of this approach lies in the fact that either the conditional mean 
or the propensity score needs to be correctly specified, but not necessarily both. This in itself 
is a non-negligible comparative advantage of this method to other alternative methods. 

Finally, results were synthesized using random effect meta-analyses. For all outcomes, 
response ratios (RR) effect sizes were estimated. RRs are interpretable as percentage changes 
over the comparison group. Two effects sizes (ES) were generated per outcome: an overall 
ES (i.e. an unconditional one for all projects) and a stratified ES which is conditional on 
project type (i.e. an ES for individual project categories, including credit, agricultural, rural 
development and irrigation/research/settlement projects). Results by outcomes are presented 
in the forest plots in the next section. 

Figure 6: Distribution of IFAD9 IAI studies by selection criteria and risk of bias assessment 
(percentages)
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Table 4: Distribution of IFAD9 IAI studies by region,18 intervention/project type, country, 
study type, risk of bias assessment and study outcomes

Region Intervention Countries Study design Risk of bias 
assessment

Outcomes

Poverty
Economy 
mobility

Resilience Nutrition Agriculture Livestock Gender

APR Agriculture  
(4 IAs), Credit 
(6 IAs), Fishery 
(1 IA) and 
Rural (3 IAs). 

Bangladesh, 
Cambodia, 
China, India, 
Lao People’s 
Democratic 
Republic, 
Mongolia, 
Pakistan, 
Philippines 
and Sri Lanka

MPIA (1 IA), 
Deep Dives 
(7 IAs) and 
Shallow Dives 
(6 IAs).

Low risk of 
bias (1 IA), 
Medium (9 
IAs) and High 
(4 IAs).

89 65 20 5 17 28 49

ESA Agriculture  
(1 IA), Credit 
(1 IA), 
Irrigation (1 IA) 
and Rural  
(2 IAs).

Ethiopia, 
Lesotho, 
Malawi, 
Uganda and 
Zambia

Deep Dives 
(4 IAs) and 
Shallow Dives 
(1 IA).

Low risk of 
bias (1 IA) and 
High (4 IAs).

53 40 12 2 10 19 16

LAC Agriculture  
(1 IA), Credit 
(1 IA), 
Research  
(1 IA) and 
Rural (2 IAs).

Bolivia, 
Colombia, 
Honduras, 
Nicaragua and 
Peru

Deep Dives 
(2 IAs) and 
Shallow Dives 
(3 IAs).

Medium (2 
IAs) and High 
(3 IAs).

30 25 0 2 0 9 2

NEN Agriculture 
(1 IA), Rural 
(2 IAs) and 
Settlement 
(1 IA).

Egypt, Jordan, 
Sudan and 
Yemen

Deep Dives 
(3 IAs) and 
Shallow Dives 
(1 IA).

Low risk of 
bias (1 IA), 
Medium (1 IA) 
and High (2 
IAs).

32 30 11 3 7 12 0

WCA Agriculture  
(1 IA), Credit 
(2 IAs), 
Reseach (1 IA) 
and Rural  
(4 IAs). 

Burkina 
Faso, Congo, 
Democratic 
Republic of 
the Congo, 
Gambia, 
Ghana, Mali 
and Senegal

Deep Dives 
(4 IAs) and 
Shallow Dives 
(4 IAs).

Medium (4 
IAs) and High 
(4 IAs).

52 34 20 1 8 17 15

18.	 Asia and the Pacific (APR), East and Southern Africa (ESA), Latin America and the Caribbean 
(LAC), North East and North Africa (NEN), West and Central Africa (WCA).
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Economic mobility 

Economic mobility outcomes included: asset-based indicators (constructed with three 

different sets of items, i.e. durable assets, productive farm assets and livestock items, and 

an overall asset index which combines the three sets); expenditures (food, non-food, and 

total expenditures per household and per capita); and income measures (cash income, wage 

income, in-kind transfers and other non-agricultural income during the past 12 months). 

In this section, results are reported on a selected number of indicators. 

The asset index based on durable assets is the only outcome that is included in both Shallow 

and Deep Dives. This is because Shallow Dives used only existing datasets, that is datasets that 

were not collected for the purpose of the impact assessment and only had a limited number 

of socio-economic indicators. Thus, only durable assets were available from such datasets. 

This asset index was constructed based on the following items: housing characteristics (roof 

material, floor material, wall material, toilet facilities, number of rooms (per capita), kitchen 

facilities, source of water, source of cooking fuel, whether the household had electricity), and 

assets such as motorbike, bicycle, car, stove, TV, radio and mobile phone. 

The meta-analysis (figure 8) indicates that the asset index based on durables is, on average, 

higher (about 3 per cent) for IFAD-supported projects beneficiaries than comparison farmers 

(RR=1.03, 95 per cent CI=1.00, 1.07, I-sq=95.4 per cent; 19 observations). This estimate 

is not statistically significant at 5 per cent significance level, as the 95 per cent confidence 

interval of the effect size includes 1 (point of no effect).

Figure 7: Distribution of IFAD9 impact assessments by risk of bias appraisal and selection 
criteria (percentages)
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There is, however, substantial variation in effect sizes, which appears to be in large part due 
to the heterogeneity across studies (indicated statistically by high values of the I-squared 
statistics at the bottom of the graph) and which is apparent when looking at the stratified 
effect size by project type. Specifically, effect sizes range from 11 per cent positive increases 
for irrigation, settlement and research type projects to a reduction of about 5 per cent for 
rural‑type projects relative to comparison farmers. 

Next, the productive asset index (figure 9) was constructed based on ownership of the 
following farm items: axe, plough, hoe, shear, shovel, whip, sprayer, miller, cutlass, tiller, 
tractor, seedier, harvester and bullock cart, and varied on a study by study case basis depending 
on data availability. 

Figure 8
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As figure 9 shows, the productive assets index is estimated to be on average 6 per cent, which 

is significantly higher among beneficiaries than comparison farmers (RR=1.06, 95 per cent 

CI=1.03, 1.08, I-sq=0.0 per cent; 11 observations). Effect sizes are larger for agricultural type 

projects (8 per cent) than credit, rural and irrigation-type projects (4 per cent). The overall 

effect size is statistically significant at 95 per cent confidence interval together with the 

stratified effect size from agricultural-type projects.

The livestock asset index was based on all animals owned by the household, specifically large 

livestock (ox, cow, bull, heifer, buffalo, camel) and small livestock (donkey, pig, goat, sheep, 

deer, chicken, as well as other types of poultry, including duck and fowl). 

Figure 9
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The meta-analysis (figure 10) indicates that the livestock index is, on average, significantly 

higher (about 9 per cent) among IFAD-supported project beneficiaries than comparison 

farmers (RR=1.09, 95 per cent CI=1.02, 1.18, I-sq=85.7 per cent; 15 observations). 

Looking at the stratified effect sizes, results range from 25 per cent higher livestock indices for 

credit type projects to 3 per cent increases in livestock assets for the sample of projects that 

fall in irrigation, settlement and agricultural research categories (not statistically significant 

at 5 per cent level). This reduction is mostly driven by the impact assessment results of the 

project in Ethiopia. Noting the specific nature of the latter project and its specific theory of 

change, it appears that modern and traditional irrigation users have lower livestock assets 

than the control group, but on average significantly higher productive assets. Results suggest 

that households that adopted modern and traditional irrigation may have liquidated their 

livestock ownership in favour of productive assets and other farm inputs. 

Figure 10
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Figure 11 shows the combined results from studies where an asset index based on poultry items 

could be computed. The forest plot indicates once again positive impacts, albeit not significant, 

with a 12 per cent positive increase in poultry on average, when compared to non-beneficiaries. 

Here, the estimates exhibit large confidence intervals (RR=1.12, 95 per cent CI=0.86, 1.46, 

I-sq=0 per cent; 14 observations), indicating larger variance between studies, which are fully 

explained by the variance within studies. Note that irrigation, research and settlement projects 

exhibit a 21 per cent higher poultry index, followed by rural development (18 per cent), credit 

(11 per cent) and agricultural projects (4 per cent).

In relation to an “overall asset index” (figure 12) that combines durables, livestock and 

productive assets, the meta-analysis results suggest once again, on average, a positive and 

significant impact of IFAD-supported projects in terms of levels of overall asset indexes 

among beneficiaries relative to comparison farmers (RR=1.07, 95 per cent CI=1.01, 1.12, I-sq= 

77.1 per cent; 15 observations). The squares representing study means vary in size, with their 

areas adjusted to reflect study weight. Large and precise studies have larger squares. 

In summary, this results synthesis presents a very positive image of IFAD9 impacts and indicates 

an upward trend in beneficiaries’ economic mobility proxied by several asset-based indicators. 

Figure 11
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Money-metric measures of economic mobility

With regard to money-metric proxies for economic mobility, results were computed for both 

expenditure outcomes and income indicators. However, forest plots are only presented for 

income indicators. 

Expenditure-based measures (including food and non-food expenditure items) and income 

indicators are extremely costly to collect, and require detailed and careful data collection 

protocols. Although expenditure outcomes were included in 13 low- and medium‑bias 

studies, these measures did not exhibit significant effect sizes. 

As far as the income aggregate is concerned (figure 13), a synthetic effect size based on the 

formulas presented in the section on the Results from the IFAD9 projections (step 3) was computed. 

However, only five studies included a number of income-related outcomes. These income 

measures included cash income, wage income, in-kind transfers, and other non-agricultural 

income generated during the past 12 months. The meta-analysis shows a positive result for 

income (about 4 per  cent increase) among IFAD-supported project beneficiaries relative to 

comparison farmers (RR=1.04, 95 per cent CI=0.70, 1.55, I-sq=0 per cent; 5 observations). This 

finding is not statistically significant, given that only five studies included income measures. 

Figure 12
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Resilience outcomes
IFAD9 impact assessments included a number of indicators related to the domain of 

vulnerability and resilience to shocks. Resilience is defined as a set of capacities that enable 

households and communities to effectively function in the face of shocks and stresses and 

still meet a set of well-being outcomes (USAID 2015).

The following outcomes were included in the meta-analysis: 

Shock severity: defined as the mean severity of shocks experienced by a household (based on a 

scale of 1 to 5, where 1 represents unaffected and 5 represents highly affected), averaged over 

all severity scores of all shocks experienced during the past 12 months. Severity is measured 

using respondents’ answers to the question asked concerning each shock experienced, “How 

severe was the impact on your income and food consumption?” The possible responses were:

•	 None

•	 Slight impact

•	 Moderate impact 

•	 Strong impact

•	 Worst ever happened.

Figure 13
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Shock exposure: defined as a weighted average of the incidence of experience of each shock 
(a variable equal to 1 if it was experienced and 0 otherwise), multiplied by the perceived 
severity of the shock (during the past 12 months). 

Ability to recover: a base “perceived ability to recover” index was calculated based on responses 
to the following question: “To what extent were you and your household able to recover?” 
Possible responses were:
•	 Did not recover
•	 Recovered some, but worse off than before
•	 Recovered to same level as before
•	 Recovered and better off
•	 Not affected.

The index is the mean value of respondents’ responses to the question across all of the shocks 
experienced. A “corrected” ability to recover (ATR) was then computed as an outcome to the 
following regression model with the aim of recovering parameter estimates:

ATR = ∝ + β*Shocks exposure.

Corrected ATR = ATR + β* (average shock exposure – shock exposure).

Results on the above indicators are presented in the next section. 

Figure 14
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Figure 14 presents the results of the meta-analysis on farmers’ self-reported perception of the 

severity of shocks. The results show that, on average, there is a reduction in the perceived shock 

severity (about 2 per cent) for IFAD-supported project beneficiaries relative to comparison 

farmers (RR=0.98, 95 per cent CI=0.95, 1.01, I-sq=82.8 per cent; 9 observations). The largest 

reductions can be seen in the stratified effect size for agricultural projects (about 4 per cent).

With regard to the shocks exposure index (figure 15), the meta-analysis suggests that 

exposure to shocks was reduced on average by around 5 per cent among IFAD-supported 

project beneficiaries relative to the comparison group (RR=0.95, 95 per cent CI=0.85, 1.07, 

I-sq=91.2 per cent; 8 observations). These results are not significant. In terms of heterogeneity, 

beneficiaries of irrigation, research and settlement projects exhibit the largest reduction (about 

11 per cent) relative to comparison farmers, while beneficiaries of rural development projects 

report an increase in exposure of about 5 per cent relative to comparison farmers. This last 

result is driven by two projects, one in Ghana (1390) and the other in Sudan (1277), and 

reflects the context specificity of shocks. In Ghana, the most common shocks reported were: 

bad harvest; excessive rains; increase in price of inputs; livestock/crop disease; sharp food price 

increase; and drought. This result might be driven by the sampling strategy that was carried 

Figure 15
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out by the research institution during the impact assessment, whereby sampled beneficiaries 
reported higher shocks exposure compared with control farmers. Likewise, for the project 
in Sudan, a possible explanation for the increased exposure to shocks among the treatment 
communities is that the treatment and control groups represented in the dataset were located 
in different areas and thus exposed to differential patterns of agro‑climatic shocks.

Again, it is important to stress that these are perception-based indicators or subjective shock 
measures. Therefore, changes in perception – or, more broadly, changes in self-reported 
indicators related to vulnerability – might be a consequence of targeting and, specifically, 
the consequence of awareness or sensitization activities, rather than a reflection of objective 
increases of shocks frequency and severity. The specific sampling strategy underpinning the 
impact assessment might also be driving these differences. 

The literature acknowledges that objective shock measures, obtained through GIS or remote 
sensed data, should be triangulated with subjective or self-perception measures of shocks in 
order to verify shock occurrence. 

Figure 16 displays the results for the “ability to recover” index. The overall effect size is about 
1 per cent (RR=1.01, 95 per cent CI=0.98, 1.05, I-sq=70.8 per cent; 8 observations). According 
to the stratified effect size, IFAD-supported project beneficiaries of agricultural projects are 
the ones who exhibit the largest increase in this indicator, with a 6 per cent increase in their 
ability to recover from shocks relative to comparison farmers. Once again, these results are 
not significant, possibly due to the paucity of the sample.

Figure 16
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Nutritional outcomes
Nutritional outcomes19 were measured through proxies for dietary diversity: consumptions 
of dairy, meat and vegetables in the past 7 days, dietary diversity scores (15 days recall), 
food categories consumed in the past 7 days, and meal diversity (number of food groups 
consumed). IFAD9 studies presented multiple outcomes; therefore, a synthetic effect size of 
dietary diversity was calculated based on the formulas presented in the section on the IFAD9 

IAI ex post aggregation methodology (step 3). Figure 17 shows the corresponding forest plot.

Results are largely positive, albeit not significant. The overall effect size indicates an increase, 
on average, of about 5 per cent across the dietary diversity measures among IFAD‑supported 
beneficiaries compared with farmers in the control groups (RR=1.05, 95 per cent CI=0.79, 
1.39, I-sq=0 per cent; 7 observations). In terms of differences across project type, irrigation, 
research and settlement projects exhibit the largest increase (14 per cent), although this is 
not significant. The result in the irrigation project category is driven by only one study – the 
impact assessment of the West Noubaria project in Egypt. This result can be due to the fact 
that the project provided community development activities focusing on health, education 
and nutrition. It also included a specific focus on improving crop varieties and livestock 
quality, both of which have direct implications on household dietary diversity. Thus, it is 
reasonable to observe notable improvements in the dietary diversity among the households 
in treatment communities.

19.	 Note that only four IFAD9 studies included anthropometric indicators. Therefore, it was not 
possible to include them in the meta-analysis. 

Figure 17
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Agricultural outcomes
The IFAD9 impact assessments included a number of agricultural outcomes, specifically: 
agricultural diversity indicators, defined as the number of crop types cultivated (during 
the past 12 months); yields (the average crop yields in kilograms/hectare during the past 
12 months); and agricultural revenue (value of forest, crop or livestock production during 
the past 12 months). Synthetic effect sizes were computed for these indicators. In this section, 
forest plots are only presented for agricultural revenue and yields, respectively. 

Outcome indicators for agricultural revenue are presented in figure 18. The meta-analysis 
shows that IFAD-supported project beneficiaries have 18 per cent higher agricultural revenues, 
on average, than farmers in the comparison group (RR=1.18, 95 per cent CI=0.87, 1.60, I-sq=0 
per cent; 8 observations). Results are also positive across stratified effect sizes. Specifically, 
irrigation, research and settlement projects exhibit the largest impact, with revenue 34 per 
cent higher relative to comparison farmers. This is followed by rural development projects, 
for which the stratified effect size is about 20 per cent. Lastly, agricultural projects display an 
effect size of around 20 per cent higher revenues relative to comparison farmers. These results 
are not statistically significant.

Figure 19 shows the results from yields metrics. The overall effect size indicates 4 per cent 
higher yields among IFAD-supported project beneficiaries compared with comparison 
farmers (RR=1.04, 95 per cent CI=0.77, 1.41, I-sq=0 per cent; 6 observations). Note that 
these results might be driven by the relatively small number of studies that included specific 
yields outcomes.

Figure 18
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Figure 19

Gender empowerment dimensions

The IFAD9 impact assessments also included metrics for gender empowerment. IFAD 

staff within the Research and Impact Assessment Division (RIA) have been working with 

the Policy and Technical Advisory Division (PTA) towards the development of a shorter 

version of the Women’s Empowerment in Agriculture Index (WEAI). The index measures 

the empowerment, agency and inclusion of women in the agriculture sector, in an effort 

to identify ways to overcome obstacles and constraints to empowerment. The index is a 

significant innovation in its field, aiming to increase the understanding of the connections 

between women’s empowerment, food security and agricultural growth. It measures the roles 

and extent of women’s engagement in the agriculture sector in five domains: (1) decisions 

about agricultural production, (2) access to and decision-making power over productive 

resources, (3) control over use of income, (4) leadership in the community, and (5) time use. 

It also measures women’s empowerment relative to men within the households. 
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Using MCA and datasets from Bangladesh, Guatemala and Uganda, IFAD developed a shorter 

version for measuring empowerment that reduces the number of original dimensions within 

the index, as well as the number of questions within each dimension.20

As the administration of a gender module requires dual interviews (involving both husband 

and wife), survey costs were effectively doubled. Therefore, IFAD recommended the addition 

of a gender empowerment module after examining the relevance of the indicator within the 

project specific theory of change. 

In addition, partners fielding the data collection felt that a few questions would adequately 

capture gender outcomes, or had mixed views about the WEAI in general and felt that other 

indexes – such as the Schneider Gender Index – could perform better (such was the case for 

the study in Pakistan). Some of the Deep Dives employed existing datasets, where gender 

empowerment proxies were not collected. 

In order to maximize the use of available indicators, and since it was not possible to compute 

the WEAI (even in its reduced form) for all datasets due to the lack of the necessary variables, 

the IFAD staff decided to group the gender outcomes in three domains, namely participation, 

access and control over resources, and compute synthetic effect size through the meta-analysis. 

The gender participation outcomes included: outcomes related to economic activity and 

community group involvement; access/ownership-related outcomes that covered education 

and literacy level, as well as sole or joint ownership of livestock and land; and control-related 

outcomes that included involvement in decision-making around business and household 

expenditures, economic activities and borrowing. 

Since low- and medium-bias studies did not have the three domains at the same time 

(apart from the study in Bangladesh [1165]), all available outcomes were meta-analysed 

and the following effect sizes were obtained. Of all the studies considered in this exercise, 

six included measures within the gender control domain, one study included access, and 

five  included  participation. 

Figure 20 presents results that meta-analyse the various gender dimensions (access, 

participation, and control). Note that each of the study-specific effect sizes is a synthetic effect 

size, as there were different measures of access, participation and control within each study. 

The overall effect size indicates that, on average, results were largely positive, although not 

significant; beneficiaries exhibited 5 per cent higher gender empowerment outcomes compared 

with control farmers (RR=1.18, 95 per cent CI=0.87, 1.60, I-sq=0 per cent; 8 observations). 

Agricultural projects were the ones that drove the overall effect size calculation, with the 

study in Bangladesh (1165) presenting the largest impacts in terms of empowerment metrics, 

along with the studies in China (1400) and Ghana (1390, 1187).

The study in Bangladesh (1165) evaluated the project’s fishery component. The interventions 

aimed to provide poor fishers with access to beels (water bodies) and introduced the Beel User 

Groups (BUGs), which enabled women to gain access to fishing opportunities and also to 

engage in the management of the BUGs, leading to increased income generated from fishing. 

20.	 See the IFAD9 Impact Assessment questionnaire in the IFAD9 Sourcebook for the specific section 
on measuring gender empowerment with a “reduced-form” WEAI (Garbero 2014b).
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As for the project in China (1400), the positive and significant result for the gender 
empowerment metrics is not surprising, because the project provided technical knowledge 
and strategic support to women through various capacity‑building activities and offered a 
credit programme designed specifically for women. 

In Ghana, both projects had a specific focus on women, among other vulnerable groups. 
One of the projects (1187) reported that, at completion, 60 per cent of the beneficiaries 
were female. Both projects aimed to enhance economic activity, with one revolving around 
commodity chain development (1390) and the other around business development (1187). 
Furthermore, both projects contained a microfinance component which specifically favoured 
women beneficiaries. As a result, women were most likely empowered through their increased 
involvement in economic activities. 

Figure 20
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Poverty outcomes 
While recognizing the limitations of a “movement out of poverty” measure as articulated 
previously, poverty reduction impacts have been estimated using an assets-based approach 
applied to individual surveys. While income data were collected in a few studies, they were 
insufficient and not suitable for the computation of poverty dynamics. In contrast, asset‑based 
poverty measures were widely available and deemed of higher quality, since their collection 
is more straightforward and less prone to measurement error, particularly when using recall 
methods. As indicated in the updates on the methodology,21 relative poverty lines were 
employed and defined using the 40th and 60th percentile22 cut-offs of the corresponding 
asset index distribution of the control group, as the latter represented the counterfactual, i.e. 
the reference point (IFAD 2015a). 

Binary indicators (indicating poverty status at endline, defined according to the specific 
percentile cut-off) were constructed from the continuous distributions of the various asset 
indices. Such indicators were meta-analysed and produced the aggregate poverty reduction 
estimates that are presented in the following figures. Note that, in this section, poverty 
reduction impacts are presented using a number of asset-based proxies and two poverty lines. 
Recall that poverty proxies based on assets indicators including only durables are considered 
the preferred proxies on the grounds that they better approximate long-run wealth, in 
addition to being widely available for all IFAD9 ex post studies. 

Figure 21 presents poverty reduction estimates using a 40th percentile poverty line. Using 
the durable assets index as the asset-based welfare proxy, poverty reduction impacts are 
estimated to be around 5.6 per cent; in other words, IFAD-supported project beneficiaries are, 
on average, 6 per cent more likely to be above the poverty line than comparison beneficiaries 
at endline. Note that this finding is not statistically significant at 5 per cent level, as the 
95 per cent confidence interval includes 1.00, i.e. the point of no effect (RR=1.06, 95 per cent 
CI=1.00, 1.11, I-sq=93 per cent; 18 observations). However, although the overall effect is not 
significant, results present a substantial degree of heterogeneity by project type. Irrigation 
projects exhibit the highest poverty reduction impacts, whereby beneficiaries are 24 per cent 
more likely to be above the poverty line than comparison farmers (this is statistically 
significant at 5 per cent level). Credit projects are next, with a 10 per cent significant impact, 
while agricultural projects present a poverty reduction impact of only 2 per cent (albeit not 
significant). Rural development projects reduce the portion of those above the poverty line 
by 3 per cent (implying that 3 per cent move into poverty), although this finding is also not 
statistically significant. 

21.	 See An update on the methodology for estimating the number of people moved out of poverty and 
preparatory work for the impact assessment exercise during IFAD10 (EB 2015/114/INF.3).

22.	 To check whether results would differ if an income-based poverty line was used, an analysis of 
poverty dynamics was completed for four countries for which income data and a national poverty 
line was available: in two cases, results were similar; in one case, the poverty impact was estimated 
as higher; and in one case, the estimate was lower. This is not surprising, given results are likely to 
change based on where a line is placed. Overall, the expectation is that an income-based poverty line 
would end up with a similar aggregate impact. Please see the details in the section on the Sensitivity 
analysis to different poverty lines in the Appendices.
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With regard to poverty reduction estimates using the 60th percentile poverty lines (i.e. the 
preferred poverty line), results exhibit a higher level of significance. Figure 22 presents the 
result of the meta-analysis, using – once again – poverty outcomes based on the durables 
asset index distribution and the 60th percentile poverty line. Note that, here, the overall 
effect size is around 10 per cent and it is statistically significant – indicating that the impact 
of IFAD‑supported projects is poverty reducing to the extent that beneficiaries are, on average, 
more likely to be above the poverty line by 10 per cent relative to comparison farmers 
(RR=1.10, 95 per cent CI=1.02, 1.19, I-sq=92.6 per cent; 19 observations). It is interesting 
to note that irrigation and credit projects deliver the largest (and statistically significant) 
impact of 39 per cent and 15 per cent respectively, while agricultural projects report only 
5  per cent (albeit not significant). Rural development projects are poverty-increasing (by 
about 4 per cent), although this finding is also not significant.

Figure 21
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Figure 22
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Poverty reduction impacts were also estimated using other asset-based indicators and the 
preferred poverty line. Figure 23 demonstrates that poverty outcomes based on livestock 
asset indices and the 60th percentile poverty line are also positive (although not significant), 
with an overall effect size of about 4 per cent (RR=1.04, 95 per cent CI=0.97, 1.12, I-sq=83.5 
per cent; 14 observations).

For poverty reduction impacts estimated using an asset index based on productive farm assets 
(figure 24), there exists an overall effect size of about 3 per cent, although this finding is also 
not significant (RR=1.03, 95 per cent CI=0.97, 1.09, I-sq=74.7 per cent; 11 observations). 
Only agricultural projects present a large and significant impact, with beneficiaries of such 
projects more likely to be above the poverty line than comparison farmers (by 13 per cent).

Poverty reduction impacts based on a poultry count index (figure 25) and a 60th 
percentile poverty line also indicate a positive, albeit not significant, result of 7 per cent for 
IFAD‑supported project beneficiaries compared with non-beneficiaries (RR=1.07, 95 per cent 
CI=0.94, 1.22, I-sq=88.3 per cent; 15 observations).

Lastly, poverty reduction impacts based on the overall asset index and a 60th percentile 
poverty line (figure 26) indicate a positive (5 per cent) and significant result, whereby 
IFAD beneficiaries are, on average, more likely to be above the poverty line compared to 
non‑beneficiaries (RR=1.05, 95 per cent CI=1.01, 1.10, I-sq=75.9 per cent; 15 observations). 
Agricultural projects exhibit the largest effect (significant at 5 per cent level), with a 9 per cent 
increase in those above the poverty line as compared with comparison farmers.

Figure 23
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Figure 24
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Figure 25
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Figure 26
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Summary
In summary, the results from the meta-analysis show that there are many areas in which 
IFAD-supported project beneficiaries have, on average, better outcomes in percentage terms as 
compared with the control group. Assessing impact requires identifying whether, on average, 
IFAD beneficiaries are better off than they would be in the absence of an IFAD project – that 
is, obtaining the difference between treatment and comparison farmers. The results show 
that IFAD-supported projects are effectively poverty-reducing: when choosing durable asset 
indexes as the preferred poverty proxy on the grounds that it better approximates long-run 
wealth, findings point to statistically significant gains, particularly for irrigation and credit 
projects. This finding is sensitive to the choice of the poverty line. 

The positive results for each poverty measure suggest that there is a general increase in assets 
similar to the shifting distribution noted in figure 2 and those highlighted for individual 
countries in figure 8. Using the methodology described in the previous sections, IFAD 
investments are projected to reduce poverty by between 5.6 per cent and 9.9 per cent using 
the 40th and 60th percentile cut-offs of the durable assets distribution. The generally lower 
estimates for the 40th percentile line suggest that project impacts are concentrated in the 
middle of the distribution. The lower results for productive-, livestock- and poultry-defined 
asset indicators highlight the greater narrowness of their definitions. Note that the lower 
results obtained while using an overall asset index as the poverty proxy are due to the fact that 
the latter comprises the three indices and may thus include entities that offset one another.

When considering the entire income distribution of IFAD-supported beneficiaries, the results 
indicate that IFAD9 projects increase the economic mobility of recipients by significantly 
increasing assets and expenditures. Projects are also building resilience, improving nutrition 
and expanding agricultural production and livestock ownership. Many beneficiaries of 

IFAD‑supported projects are significantly increasing their livestock holdings. Irrigation, 
research and settlement projects are dramatically reducing poverty, augmenting agricultural 
revenues and improving dietary diversity, while reducing exposure to shocks. Agricultural 
development programmes are significantly expanding farmers’ wealth in terms of productive 
farm assets and small livestock ownership. Results for rural development projects are large and 
positive, but not statistically significant, and include outcomes such as poultry ownership, 
agricultural diversity and revenue, which contribute to the empowerment of women. 

One can conclude that, overall, the analysis strongly implies that IFAD is effectively improving 
the well-being of rural people in terms of asset accumulation and higher revenue and income.

Table 5 summarizes the estimated effect sizes, described in detail in the previous section, by 
impact domain and outcome. 

Table 6 summarizes estimated impacts in percentage terms for ease of interpretation. Results 
highlighted indicate statistical significance at 5 per cent level.
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Project type

Impact 
domain Outcome % Overall % Agriculture % Credit

% Irrigation/ 
Research/ 
Settlement

% Rural 
development

Economic 
mobility

Overall asset 
index

1.066 1.066 1.056 1.019 1.133

Durable 
asset index

1.034 1.043 1.027 1.110 0.951

Productive 
asset index

1.056 1.075 1.038 1.040 1.044

Income 1.040 1.083 1.004 1.083 1.014

Resilience

Ability to 
recover

1.015 1.063 N/A 1.011 0.969

Shock 
severity

0.982 0.964 0.996 0.972 1.014

Shock 
exposure

0.955 0.973 N/A 0.889 1.047

Nutrition Dietary 
diversity

1.046 1.062 1.003 1.139 1.017

Agriculture

Agricultural 
revenue

1.180 1.103 N/A 1.340 1.198

Yields 1.038 1.015 N/A 1.088 0.997

Livestock

Livestock 
asset index

1.095 1.055 1.254 1.026 1.194

Poultry count 
index

1.120 1.039 1.110 1.211 1.176

Gender
Gender 
dimensions

1.048 1.051 0.984 0.982 1.225

Poverty

Durable 
asset index 
(40th)

1.055 1.021 1.095 1.236 0.965

Durable 
asset index 
(60th)

1.099 1.047 1.153 1.394 0.963

Table 5: Estimated effect sizes, global and stratified by project-type, by impact domain 
and outcome 

Note 1: N/A signifies an estimate is not available due to data constraints.
Note 2: IRRIG/RSRCH/STLLM = irrigation/research/settlement projects. Results highlighted in red indicate 
statistical significance at 5 per cent level. 
Note 3: The estimate for the Durable asset index was revised, therefore it is slightly different from the one 
reported by IFAD (2016) in EB 2016/117/R.8/Rev.1. 
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Project type

Impact 
domain Outcome % Overall % Agriculture % Credit

% Irrigation/ 
Research/ 
Settlement

% Rural 
development

Economic 
mobility

Overall asset 
index

6.6 6.6 5.5 1.9 13.3

Durable 
asset index

3.4 4.3 2.7 11.0 -4.9

Productive 
asset index

5.6 7.5 3.8 4.0 4.4

Income 4.0 8.3 0.4 8.3 1.4

Resilience

Ability to 
recover

1.5 6.3 N/A 1.1 -3.1

Reduced 
shock 
severity

1.8 3.0 0.4 2.8 1.4

Reduced 
shock 
exposure

4.5 2.7 N/A 11.1 4.7

Nutrition Dietary 
diversity

4.6 6.2 0.3 13.9 1.7

Agriculture

Agricultural 
revenue

18.0 10.3 N/A 34.0 19.8

Yields 3.8 1.5 N/A 8.8 -0.3

Livestock

Livestock 
asset index

9.5 5.5 25.4 2.6 19.4

Poultry count 
index

12.0 3.9 11.0 21.1 17.6

Gender
Gender 
dimensions

4.8 5.1 -1.6 -1.8 22.5

Poverty

Durable 
asset index 
(40th)

5.5 2.1 9.5 23.6 -3.5

Durable 
asset index 
(60th)

9.9 4.7 15.3 39.4 -3.7

Table 6: Percentage of estimated impacts (average effects) on beneficiaries compared 
with the control group, overall and by project grouping 

Note 1: N/A signifies an estimate is not available due to data constraints.
Note 2: IRRIG/RSRCH/STLLM = irrigation/research/settlement projects. Results in bold indicate statistical 
significance at 5 per cent level. 
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Results from the IFAD9 projections 

The results presented in the previous section are the average effects, and represent the 

estimated impact on the recipients as compared with the control group. Actual impacts on 

individual beneficiaries will vary, with some receiving greater benefits than the average and 

others receiving less. Precisely calculating those who benefit is not possible given the available 

data and requires making some assumptions about the amount of benefit. A conservative 

estimate is to assume a doubling of benefits for some and zero for the remaining population 

– and extrapolating this to the projected population of beneficiaries. 

In this section, the impact projections are presented. Note that the projection universe refers 

to an overall population of expected direct and indirect beneficiaries for the whole portfolio 

of projects closed and ongoing during the period 2010-2015, which amounts to around 

390 projects with a total of about 240 million projected beneficiaries. Of course, this number 

differs from the estimates of actual beneficiaries currently receiving services from the same 

projects (139 million, as reported in table 2), as these are calculated up to a certain point in 

time (end-2014) and only for the projects that have initiated activities on the ground.

Figure 27 shows the results from the projections using a wide set of indicators. 

When impact estimates are applied to IFAD projects, the resultant projections indicate that 

43.2 million beneficiaries exhibited a significant and substantial increase in their agricultural 

revenue; 28.8 million – a rise in poultry ownership; and 22.8 million – an increase in livestock 

assets. With regard to overall assets, productive assets, gender empowerment, dietary diversity 

and reduction in shock exposure, the evidence shows that over 10 million beneficiaries felt 

substantial gains in these areas. Of course, there is some overlap of benefits, whereby some 

individuals have received multiple benefits, both in terms of impacts noted in figure 27as well 

as impacts that were not measurable. Overall, the results suggest that benefits are substantial 

and widespread, with a high likelihood that nearly all projected recipients will receive at least 

some form of benefit. They clearly show that IFAD’s investment in rural people is leading to 

substantial returns by helping millions of rural people improve their livelihoods.

As far as the projections of poverty dynamics are concerned, aggregate results show that 

when using a durable asset index as an underlying poverty proxy, projected impacts 

enable 23.8 million beneficiaries to move from below to above the relative 60th percentile 

poverty line. Note that this finding is statistically significant at the 5 per cent level and 

corresponds to a net poverty reduction impact of 9.9 per cent, which can be attributed to 
IFAD‑supported projects. 

The results highlight how projections are sensitive to underlying assumptions and can 

significantly vary depending on how the poverty line is defined. Furthermore, the projections 

reinforce the notion that focusing on a single narrow and discrete measure does not 

adequately reflect the returns to IFAD investments. It suggests the endorsement of the notion 

that the latter should be assessed more widely using a comprehensive set of indicators that 

capture adequately the project-specific theory of change.

Finally, note that these projections represent a “what if” and lower-bound scenario, and cannot 

clearly indicate if IFAD has reached a given target, since they assume that previous projects 

have similar characteristics and are good predictors for current and future projects. Clearly, 

this is not the case and such an assumption potentially underestimates the poverty reduction 

impact, as IFAD has already shifted its emphasis with regard to portfolio characteristics and 

seeks to further improve its development effectiveness.
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Results from complementary analyses 

Results from the meta-analysis of the impact of agricultural research on poverty 

To demonstrate the role played by IFAD grants in generating tangible benefits for smallholder 

farmers, figure 28 presents the results of the meta-analysis conducted to identify the impact of 

improved seed varieties on beneficiaries’ income. After conducting a comprehensive search of 

available studies, this analysis was performed on 6 papers with poverty outcomes, 16 papers 

with income outcomes, 11 papers with expenditure ones and 2 papers with asset‑based 

indicators related to different crops (rice, wheat, maize, cassava, banana, chickpea, pigeon 

pea and groundnut) and included unpublished studies. Results show that improved seeds 

reduced poverty in rural areas by 20 per cent (albeit not significant), and increased income by 

32 per cent (statistically significant at 5 per cent level) and expenditure by 19 per cent (also 

statistically significant at 5 per cent level). In the meta-regression, it was found that there is 

no statistical significant relationship between the quality of the papers (risk of bias) and the 

impacts of agricultural research on poverty, income and expenditure.

In general, these results indicate that agricultural research is contributing effectively to fighting 

rural poverty. However, adoption rates of improved seeds remain low, limiting welfare gains. 

Improvements in agricultural extension services and input supply systems, and additional 

investments in market and transport infrastructure would increase adoption rates. 

Figure 27: Projections of beneficiaries impacted, by indicator
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Figure 28 shows the studies considered and the reported range of impacts on income 
stratified by region, with precise estimates noted in the shaded region. The results are positive, 
ranging from 1.24 to 1.51 across the four regions and indicating that agricultural technology 
and research projects resulted in an overall 32 per cent23 income gain for beneficiaries as 
compared with the control group (RR=1.32, 95 per cent CI=1.17, 1.50, I-sq=100 per cent; 
12 observations). Although this analysis represents only one segment of IFAD grant funding 
and a limited set of studies, the results clearly point to overall income gains.

23.	 Note that this estimate was revised to take into account a larger number of papers that were included 
in the computation of the aggregate effect. 

Figure 28: Impact of improved seed varieties on beneficiary income
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Results from the content analysis on IFAD9 project completion reports
In relation to the assessment of the 72 PCRs, figure 29 presents results of the content 

analysis, summarizing the number of claims in the PCRs by theme and evidentiary support. 

Recall that PCRs are designed to tell the story of what happened as a result of the project. 

In the 72 PCRs, 4,000 unique claims of project success are found. Among these claims, as 

seen in figure 29, improvements in commerce and the value chain are reported most often, 

with economic mobility ranking second. Unfortunately, 78 per cent of these claims are not 

explicitly supported by a source of evidence, suggesting that inadequate evidence is available. 

In fact, across all thematic areas, there is little evidentiary support for the reported claims. 

Ideally, claims should focus on different levels of an impact pathway in order to provide a 

clear project theory of change, highlighting where effects are found and whether they match 

what was anticipated in the logframe. Figure 30 presents the number of claims by output, 

outcome and impact to verify the incidence of claims in each area. If a clear impact pathway 

is articulated, the expectation is that more claims would be stated at the output and then 

outcome and impact levels, but there would be a critical mass at each level. Yet, this is not 

the case. Of the total claims, outputs and outcomes represent more than 95 per cent of all 

claims, indicating a general lack of reporting on long-term impact. Moreover, more outcomes 

than outputs are noted, suggesting that the impact pathway is not well articulated. Overall, 

this analytical review of PCRs confirms the broad perception of benefits of IFAD-supported 

projects, but highlights that the claims on higher order impacts are insufficient and there is a 

lack of evidence underpinning them.

Figure 29: PCR claim frequency by theme and evidentiary support
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Figure 30: PCR claims by result level and evidentiary support
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The IFAD9 IAI has provided IFAD with significant lessons that will help advance a results‑based 

agenda. On methods, the IFAD9 IAI represents a pioneering effort in trying to overcome the 

clear challenges of designing data collection and conducting impact assessments ex post. 

The initiative draws attention to the fact that using a representative sample of projects and 

focusing on one aggregate indicator limits the potential for learning and is unnecessarily 

restrictive – projects should be identified where learning will be the greatest, and indicators 

need to be selected to comprehensively represent IFAD’s success. Moreover, the IFAD9 IAI 

has paved the way for the future by underlining areas where M&E and data collection should 

be strengthened. 

The analysis shows that IFAD projects active during the period 2010-2015 have reached 

139 million beneficiaries, providing them with substantial services through a community‑led 

approach. The IFAD9 IAI has demonstrated that IFAD’s investments in rural people have 

generated returns in a number of critical areas, including poverty reduction, assets gains, 

resilience, livestock ownership, agricultural revenues, nutrition and women’s empowerment. 

Millions of rural people have benefited in a variety of ways from IFAD investments. 

Vis- à-vis the global IFAD9 accountability goal of showing that 80 million beneficiaries have 

been lifted out of poverty, the results presented in this document present final inferential 

estimates, assuming that the parameters originate from representative projects. Noting the 

inadequacy of the “movement out of poverty” indicator, as it does not capture the depth of 

IFAD investments, projections of the impact of the overall portfolio indicate that 24 million 

beneficiaries have been lifted out of poverty, ceteris paribus (a finding that is statistically 

significant, using a 60th percentile relative poverty line and employing durable assets as the 

preferred proxy for long-run wealth). Asset indicators were chosen as a proxy for poverty 

because they represent better indicators for long-run relative wealth vis-à-vis income 

indicators (which tend to be more volatile). This argument is also in support of the exclusion 

of income-based indicators as poverty proxies. 

Note that there is a potential underestimation of the poverty reduction impact of the Fund 

because of the following factors:

1.	 The impact is calculated based on a sample of projects that were initiated during IFAD8 

and IFAD9, and which have different characteristics from IFAD10 projects, as the latter 

have an expanded outreach and size of investment. Hence, these projections represent a 

“what if scenario” and are thus a lower-bound estimate of the potential poverty impact 

of the Fund. 

2.	 Measuring the impact at project closure underestimates the potential poverty reduction 

impact which matures in the longer term. Effectively, an impact over a three-year period 

has been measured. 

Conclusions and proposals for 
moving forward
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3.	 The poor represent a limited segment of IFAD-supported project beneficiaries, given the 

Fund’s participatory and inclusive targeting policy. In addition, the poor are targeted 

indirectly in the majority of instances. Note that this accountability goal has imposed 

a measurement burden on an existing M&E data infrastructure, which was not set to 

measure poverty dynamics to begin with. 

4.	 Although asset indexes do proxy for long-run wealth, they are essentially slow-moving, 

resulting in the additional potential for underestimation and the longer timespan 

needed to capture possible gains. 

5.	 Other important dimensions that are part of the multidimensional poverty argument 

are captured by other indicators (gender empowerment and resilience, for instance).

Based on these projections, the Fund is spending on average between US$344 and US$617 

per beneficiary moved out of poverty by means of the overall portfolio of projects closing 

and ongoing between 2010-2015. This translates into a poverty reduction impact that ranges 

between 5.6 per cent and 9.9 per cent (cumulated over the project life). Assuming that this 

impact applies to a three-year period, the IFAD9 annual poverty reduction impact would 

range between 2 per cent and 3 per cent. This is in line with the overall World Bank global 

poverty projection scenarios, which actually forecast a cumulative reduction of global poverty 

of about 3 per cent by 2030 in their reference scenario (World Bank 2015). The   results 

are also consistent with the poverty reduction impact of 5-7 per cent estimated by IFAD’s 

Independent Office of Evaluation24 for the Indian Tribal Development Programme (IFAD 

2015b). The results are also similar to those found for the poverty alleviating impact of cash 

transfer programmes, which are in the range of 3-7 per cent (Fizbein et al. 2009). 

With regard to a wider range of impacts in the livelihoods sphere and empowerment 

dimensions, results highlight that 44 million beneficiaries will see substantial increases in 

agricultural revenues, as well as positive gains in poultry assets (28.8 million) and livestock 

assets ownership (22.8 million) – a finding that is statistically significant. More than 13 million 

beneficiaries will experience a significant increase in the overall assets and productive farm 

assets domains. Positive gains will also occur in the realm of gender empowerment, dietary 

diversity and reduction in shock exposure. 

In terms of the way forward, the IFAD9 IAI provides some key considerations for the Fund in 

relation to assessing the impact associated with IFAD10 investments and beyond. 

First, future impact assessments should be selected and structured to facilitate and maximize 

learning. If the learning dimension is prioritized over the accountability one, this implies 

purposefully selecting projects where learning is likely to be the greatest, as opposed to 

randomly selecting projects to represent the global portfolio. Projects should be selected for 

inclusion by IFAD’s regional divisions and in consultation with the technical divisions, based 

on content and feasibility. Criteria for selection should include: (i) innovative approaches; 

(ii) potential for scaling up; (iii) existence of a clear evidence gap; and (iv) projects that are 

widely supported. On the other hand, if accountability is prioritized over learning, then – in 

order to avoid cherry-picking – an effort should be made to randomly select projects (for 

instance, across thematic learning areas). These learning areas could coincide with project 

typologies or, more broadly, intervention domains. 

Second, IFAD should focus on a comprehensive set of indicators that reflect its three 

strategic objectives, as articulated in the IFAD Strategic Framework. These indicators should 

be carefully defined in future Results Measurement Frameworks to sufficiently encompass 

24.	 See table 18 in IFAD (2015b).
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all IFAD investments that aim to benefit rural smallholders. A narrow poverty goal should 
be substituted by a broader focus on economic mobility indicators and adopt a notion of 
poverty that is multidimensional. In general, when conducting impact assessments, learning 
must be emphasized; this requires selecting and analysing indicators along the project causal 
chain, thus reflecting the theories of change of individual projects. 

Third, creating an impact assessment agenda requires systematically reviewing the portfolio 
to understand the impact potential of IFAD-funded projects and identifying where there 
are gaps in the evidence of the success of those projects. In this manner, it would become 
clear where impacts are likely, given the types of investment being undertaken. A systematic 
analysis of elements of the portfolio would also help design projects that are effective in 
bringing about development and identify where lessons can best be learned.

Fourth, a framework for ensuring development effectiveness at entry, i.e. at project design, 
must be developed. Projects designed by IFAD must be evaluable – that is, able to be 
evaluated in a credible and reliable fashion. This is only possible if logframes and M&E 
systems are systematically strengthened at the project design stage. This is critical in ensuring 
that a project’s theory of change is articulated, that the proposed indicators of that theory 
are identified, and that the means of verification are noted. It also requires that a project’s 
logic is maintained and reconsidered during implementation, and assessed through project 
completion reports. This agenda for improving development effectiveness is already 
under way at IFAD and its activities need to be continued, strengthened and consolidated. 

Once IFAD‑supported projects meet standards of evaluability, the disconnect between 

accountability and learning will be overcome, and the need to purposefully select projects 
for evaluation will become less evident. 

Fifth, IFAD must focus on ex ante impact assessments. The IFAD9 IAI highlights the significant 
limitations of ex post impact assessments. Ex ante impact assessment increases the likelihood 
of accurately attributing impact to IFAD investments and enhances learning. The ideal is to 
evolve towards a system under which development effectiveness is ensured at entry and not 
at exit – that is, a system that allows one to design sound development projects, monitor 
their progress, and measure their results and impact across the project life cycle. In this way, 
impact assessments could be more easily designed to learn relevant lessons, particularly in 
the medium term, which would allow for project adjustment. In practice, a combination 
of approaches – in the spirit of the IFAD9 research agenda – would also be appropriate, 
contingent on the project specificity. 

Sixth, the IFAD impact assessment agenda must reflect a multi-stakeholder and participatory 
process. Collaboration among research teams, project management units, IFAD staff and, 
more broadly, implementers must be established ex ante. Shared commitment is a crucial 
aspect in guaranteeing successful, effective execution of both the project and the impact 
assessment. Close integration of implementers, researchers and IFAD staff from the beginning 
of the process can generate spin-off effects that: facilitate the policy relevance of impact 
assessment; help identify potential users of the results; and produce relevant learning crucial 
to future project selection, design and implementation. Of course, this will not be possible 
if IFAD staff and governments are not trained to understand the value and usefulness of 
impact assessment and to manage those conducting such assessments. This is a process IFAD 
is already beginning – the development of a curriculum on M&E and impact assessment is 
currently under way.
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The lessons of the IFAD9 IAI have profound implications for IFAD and for the manner in 
which it measures the impacts of its investments in rural people. There is an urgent need for 
a series of coherent actions that would strengthen IFAD’s ability to pursue a results‑based 
agenda – a process that it began a decade ago. These actions would not only make it 
possible to better understand the impact of IFAD’s investment on rural people, but would 
also generate greater knowledge regarding the effectiveness of IFAD-supported projects; the 
latter, in turn, would enable IFAD and its partners to become more effective in promoting 
rural development. 
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IFAD9 ex post impact assessments: overview of evaluation framework

A generic evaluation framework was developed (Garbero 2014b) and presented to the 

research institutions involved in the IFAD9 IAI. For the purpose of the latter, a theory-based 

mixed-methods approach was recommended. The project-specific theory of change (TOC) 

was reconstructed in order to determine the specific evaluation questions and indicators for 

each ex post impact assessment. The TOC was tested at the project site to determine what 

worked and under what circumstances. Non-experimental methods were recommended 

to determine the effect of the intervention on project beneficiaries (i.e. average treatment 

effect or treatment effect on the treated). An in-depth qualitative study using process tracing 

(conditional on available budget) was also recommended to the researchers in order to 

explain the key findings of the quantitative study, understand to what extent the original 

TOC worked (or did not) in the different contexts, and identify the role of IFAD in the 

change process. 

The impact assessments were meant to report on the contribution of IFAD’s interventions 

vis-à-vis the following three core outcomes:

•	 Movements out of poverty and economic mobility

•	 Women’s empowerment

•	 Economic resilience and adaptive capacity.

The definitions for these core outcomes can be found in the Sourcebook (Garbero 2014b). 

The TOC and the logical framework of the project were the basis for identifying both 

qualitative and quantitative indicators and, in line with these, for choosing the appropriate 

qualitative and quantitative methods for data collection and analysis.

In line with the Development Assistance Committee of the Organisation for Economic 

Co‑operation and Development (OECD DAC), impact assessment was defined as follows:

1.	 Evaluating the positive and negative, primary and secondary long-term effects on final 

beneficiaries that result from a development intervention, and 

2.	 Assessing the direct and indirect causal contribution claims of these interventions to 

such effects, especially for the poor, whether intended or unintended. 

Impact was seen not as the final result, but a sequence of results from the outcome to the 

impact level, as defined in the project logical frameworks. Ideally, the findings and lessons 

learned were to be used to improve the performance of IFAD and its implementing partners.

While impact assessments focused on IFAD’s core outcomes, unexpected positive and 

negative effects were recorded, as well as reasons for why these changes happened (or not). 

An assessment of who was targeted and who was not, and who benefited and who did not, 

was also recommended whenever possible.

Appendices 



89

Phases

Each ex post impact assessment consisted of the following phases (depending on budget): 

an inception phase, a data collection and detailed analysis phase, and an overall analysis and 

reporting phase.

Inception phase

During the inception phase, the TOC was made explicit based on project-related document 

reviews, the existing logframe and a scoping workshop. The TOC facilitated the identification 

and selection of indicators and variables to be measured using quantitative and qualitative 

methods. Some qualitative analysis was done during the inception phase, particularly 

“process tracing” on the broader TOC of the project and the key changes that took place in 

the wider context of the project, according to key staff and project partners. 

The activities during the inception phase included: 

•	 Desk study: review of relevant project-related documents

•	 Initial discussions with IFAD staff to understand the project and the target group for the 

initial scoping of the study

•	 A scoping workshop with project staff, and when possible, IFAD HQ staff (especially 

country programme managers [CPMs] and country programme officers [CPOs]) in 

order to define: (a) the boundaries of the study; (b) the TOC; (c) the impact pathway 

that took place in reality, including activities, outputs, outcomes, influencing factors and 

anticipated treatment effects; (d) the specific evaluation questions, (e) type and number 

of beneficiaries, and (f) the key indicators for the study

•	 Additional interviews with staff and key stakeholders to identify and validate the key 

change processes in the intervention areas

•	 Review of existing baselines and monitoring data at project level. Where baseline data 

existed, they were used to calculate the sample size for the impact survey; if not available, 

secondary data were sought for the purpose 

•	 Design of the methodological framework and implementation plan

•	 Test survey

•	 Coordination with project and local consultant(s).

During the inception phase, a scoping workshop was held with project staff and the CPM 

and/or CPO. The outcomes of this scoping workshop served as the basis for a more detailed 

methodological framework. The methodology (sampling, tools, indicators, survey and 

interview guides) for the impact assessment of each intervention was then finalized in 

consultation with IFAD staff. The tools were then adapted to each intervention to match its 

TOC and target population group.

As part of the inception phase, a test or pilot survey was held with a small sample of 

beneficiaries in order to test the questionnaires for the impact survey, conditional on budget.

An inception report was submitted detailing the protocol, the TOC, the quantitative and 

qualitative methods to be used, the sampling strategy and questionnaires for the impact survey. 



90

Data collection and detailed analysis phase
Mixed methods approaches were proposed for the impact assessments, e.g. a sequential 

design where the dominant approach is the quantitative survey. Triangulation of findings 

on attribution of cause and effect through a range of quantitative and qualitative methods 

was necessary to validate the theories of change of the interventions. Data were collected and 

analysed through non-experimental methods and qualitative methods. 

Non-experimental methods were applied to determine the impact of the interventions. Where 

a baseline survey was available, a similar sampling strategy (if appropriate) and indicators 

to assess impact were employed, applying a double difference analysis. In addition, baseline 

characteristics were reconstructed with recall questions on key indicators (mostly assets). 

However, recall methods have acknowledged limitations in terms of accuracy and reliability, 

and can only be applied to items such as assets including livestock holdings. Alternatives 

could be the use of ranking or scores for recall questions. An overarching survey instrument 

was developed by IFAD, but in the presence of budget constraints, questionnaires were 

restricted to a set of key indicators and related variables to measure change in outcomes 

and impact indicators. The control group was selected using the same selection criteria as 

that used for the target population group (beneficiaries) of the interventions. Sample size 

determination was guided by power calculations on the main poverty outcomes.

The surveys were conducted by local enumerators, under close supervision of local consultants 

and trained by the research partner team. Mobile technology and CSPro software was used 

for data collection to reduce time for data entry and conduct real‑time quality checks.

Qualitative methods were employed in a few instances to validate and explain the findings 

of the impact survey. The focus was on explaining differences in findings between types of 

beneficiaries and/or project areas. This was done by means of interviews as well as workshops 

with key informants at different levels: e.g. institutional (IFAD staff and implementing staff 

of partner agencies) and village-level (key informants such as village leaders, women group 

representatives, etc.). At the workshops, the impact pathway was reconstructed, focusing on 

the key changes in that particular target area or with that particular target group. These key 

changes were explained in relation to IFAD interventions as well as other influencing factors, 

using process tracing and force field analysis, or other small n methodologies (see the appendix 

in the Sourcebook for a discussion, Garbero 2014b). Both intended and unintended, and 

positive and negative changes related to IFAD interventions were considered. Ideally, the 

lessons learned were expected to feed back to IFAD and its implementing partners in order to 

enable the latter to improve their performance.

Analysis and reporting phase
The overall analysis focused on the key evaluation question. The positive and negative 

consequences of IFAD’s intervention on the lives of the targeted population, including key 

mandatory indicators as formulated by IFAD, were reported on. An impact assessment report 

was required for each project. The databases of the surveys and qualitative data were also to 

be handed over to IFAD.

Subject to the availability of additional funds at the end of IFAD9, a final validation workshop 

with key stakeholders (project staff, development partners, beneficiaries) was recommended 

to research institutions in order to present the findings and the draft evaluation report for 

comments and amendments. The final report produced by the research partners was expected 

to take into consideration recommendations from these workshops. 
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Lesson learning and knowledge management
As much as possible, key staff and partners were included in the evaluation process so as to 
enhance the validity of the findings, but also to enhance the utility of the results. For this 
purpose, the initial scoping workshop at project level was crucial. Also, the final validation 
workshop will be important as a means to enhance the utilization of the findings. However, 
the extent to which the impact assessment could be useful in the long term would very 
much depend on leadership support and the budget allocated for engaging key staff and 
stakeholders in the entire impact assessment process. Another key element is to build the 
capacity of local stakeholders in impact assessment methodologies throughout the process. 

Outputs
 The following reports and services constituted the expected outputs (for each ex post impact 
assessment):
•	 An inception report describing the impact assessment protocol, including a detailed 

evaluation framework/design and implementation plan. This included relevant 
evaluation questions for specific target groups

•	 A draft evaluation report, detailing preliminary findings of the evaluation
•	 Databases containing the survey data and findings from the qualitative studies
•	 A validation workshop and final evaluation report, subject to additional funding.

The average total cost for IFAD9 IAI studies for each evaluation ranged from US$125,000 to 
US$150,000, depending on the partner-specific cost structure. Costs only covered quantitative 
primary data collection in the majority of instances.

Experimental designs (RCTs) under the 3ie Agricultural Innovation Window

Broad research questions for the 3ie Agricultural Innovation Window 

Experimental Studies

The following research questions were agreed upon with the main stakeholders during the 
workshop held in Nairobi in June 2013.

Question 1
How should information be packaged and delivered to improve farmer decisions and uptake of 

improved seeds, and better practices and technologies?

Many farmer or community-level interventions seek to change behaviour through the 
provision of information. Information may be conveyed through a wide range of channels, 
including direct training, training of trainers, written media (including text messages) and 
other media (including radio and video). The study will consider the cost-effectiveness of 
these different channels in transferring knowledge and achieving proper use of the seeds, 
practice or technology being promoted.

The primary outcomes, with respect to which cost-effectiveness is to be assessed, are 
knowledge and proper use of the improved seeds or better practices and technology. Where 
realistic within the time frame of the evaluation, the impact of adoption on productivity, 
net farm incomes, child nutrition, and asset ownership shall also be measured. How impact 
varies by appropriate categories, such as poverty status and gender, should be analysed.
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The interventions about which information is being conveyed may include:

1.	 Abiotic/hidden trait varieties

2.	 Weather forecasts/climate scenarios, index insurance

3.	 Market information on where people are selling, price, volume 

Other interventions may also be considered.

Question 2

What types of contractual arrangement increase smallholders’ market power, food security, marketed 

surplus and net returns?

Different contractual arrangements have been controversial as to whether they strengthen 

the position of farmers in the value chain. Does contract farming, including producing for 

supermarkets, make farmers better or worse off? Will the emergence of other structured 

demand markets, such as government procurement, increase farmer production of 

commercial crops? Can farmer organizations operate effective cooperative mechanisms for 

the sale of farmers’ produce and so get farmers a better deal? These issues are of interest for 

their impact on both farmer welfare, and household and national food security.

The primary outcomes include household food security and net returns to on-farm 

activities, and market power and marketed surplus. The causal chain analysis should include 

consideration of which markets are being served by marketed surplus. Other outcomes of 

interest include child nutrition and asset ownership. How impact varies by appropriate 

categories, such as poverty status and gender, should be analysed.

The interventions to be considered [list to be confirmed by AGRA and IFAD operations] are 

structured demand markets (including contract farming, which includes incorporation into 

the value chain for supermarket) and farmer organizations.

Question 3

What are the cost-effective mechanisms to incentivise smallholders to adopt improved seeds, and 

better practices and technologies?

Changing behaviour requires changing the incentive environment faced by smallholders. The 

studies addressing these questions will consider one or more of the following interventions 

[list to be confirmed through consultation with AGRA and IFAD operations, a scheme 

promoting improved post-harvest management could be included in the list, but at most five 

interventions should be included]:

1.	 Participatory breeding

2.	 Village-level agro dealers

3.	 Improving access to credit

4.	 Farmer field schools

Single studies which compare one or more of the above interventions are encouraged.

The primary outcomes with respect to which cost effectiveness is to be assessed are knowledge 

and proper use of the improved seeds, or better practices and technology. Where appropriate 

and realistic within the time frame of the evaluation, the impact of adoption on productivity, 

net farm incomes, child nutrition, and asset ownership shall also be measured. How impact 

varies by appropriate categories, such as poverty status and gender, should be analysed.
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Question 4
What combinations of Integrated Soil Fertility Management (ISFM) technologies are most 

cost‑effective in increasing agricultural productivity and smallholder incomes?

ISFM technologies include use of inorganic fertilizer, legume production, nitrogen 
fixation, conservation practices (such as inter-cropping) and [one more to be supplied]. 
These  technologies are commonly used in combination, being proposed in the light of new 
soil test results for the district or region.

Study teams are expected to propose factorial designs which will allow identification of the 
most cost‑effective combinations of these technologies.

AGRA is considering the distribution of low‑cost devices for soil testing to village-level 
agro‑dealers. A cost-benefit analysis of such a scheme is a possible study design.

The primary outcomes with respect to which cost-effectiveness is to be assessed are proper 
use of ISFM technologies, agricultural productivity and net farm incomes. The causal chain 
analysis will also consider smallholder participation in activities to promote ISFM knowledge. 
Final welfare outcomes, such as child nutrition and asset ownership, should also be included 
where realistic within the time frame of the evaluation. How impact varies by appropriate 
categories, such as poverty status and gender, should be analysed.
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Table 7: Experimental designs (RCTs) under the 3ie Agricultural Innovation Window, 
progress to date

Uganda

Project Vegetable Oil Development Project (VODP 2)

Organization Associazione Centro Studi Luca D’Agliano

Evaluation scope 
and treatments

The study was initially designed to assess the role of internal oil seeds value-chain microfinance on farmers’ 
behavior in terms of improved adoption of seeds, higher agricultural productivity and income. The study 
was conceived with two treatment arms and one control. In the control (T0), traders will receive no credit. 
In the first treatment arm (T1), traders will receive credit at a fixed interest rate. In the second treatment 
arm (T2), traders will receive credit at a variable interest rate. For the latter, interest rate will vary with the 
quality and quantity of crushing oil seeds delivered, i.e. the higher the quantity/quality of seeds, the lower 
will be the interest rate. 

The evaluation proposal was fine-tuned after the study launch that was conducted with the participation 
of the project team, the country programme manager and the researchers. The study now foresees an 
evaluation of the impact of the whole package of information, i.e. technical information about technology 
(improved seed) and how to correctly use it (production techniques), along with market information (prices, 
markets, grades and standards) about the inputs and products of the technology (grain, oil). Essentially, 
there will be only one study arm where farmers receive Information about the technology, best practices 
and market information (delivered by extension workers) versus a control group. 

Also, the methodology was initially supposed to follow a randomized phased-in approach at the sub‑county 
level and focus on sunflower and groundnuts areas. The initial design intended to measure changes over 
a two-year period. 

Other aspects of the study include a qualitative survey (Most Significant Change technique) and a separate 
household survey to measure social learning outcomes on a sub-sample of neighbouring farmers. 

Status

Study status: 
The pilot survey was conducted and the pilot report was submitted to 3ie. The baseline survey has just 
been carried out (first quarter of 2016).

After consultation with the project team, IFAD country programme manager, implementers and IFAD staff, 
it became apparent that the randomization at the sub-county level was not a viable option for the study. A 
meeting was held in January 2016 with the key stakeholders to discuss both feasibility of the experimental 
study and the change in evaluation methodology. Discussions were brought to a positive conclusion and 
the study is now successfully moving ahead. 
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Cambodia

Project

(Initially ASPIRE) 

Initially, Agricultural Services Programme for Innovation Resilience and Extension (ASPIRE) u now, Project 
for Agricultural Development and Economic Empowerment (PADEE)

Organization IFPRI

Evaluation scope 
and treatments

After some coordination with the Government of Cambodia and IFAD during 2014, IFPRI has proposed 
to alter their initial research proposal. While the research questions and approach will be similar, the 
field experiment will be implemented within another current IFAD project: the Project for Agricultural 
Development and Economic Empowerment (PADEE). PADEE’s extension delivery mechanism also relies 
on community extension workers (CEWs), so from a basic perspective PADEE and ASPIRE are very similar. 
The main difference is that the experiments that IFPRI has proposed with performance-based incentives 
and ICTs among CEWs would be novel to PADEE. Therefore, the plan developed in the proposal would 
remain largely the same, as IFPRI still plans to test performance-based financial incentives and ICTs to 
facilitate communication through CEWs; thus, the basic approach will not change. 

PADEE’s operations started in 2012 in Cambodia and are expected to continue until 2018 in five provinces: 
Kampot, Kandal, Prey Veng, Svay Rieng and Takeo. These exact five provinces will be targeted during 
the second phase of ASPIRE implementation. There are at least two advantages of implementing their 
field experiment within the PADEE rather than the ASPIRE operations. First, through SNV, PADEE has 
already developed extension training materials for local farmers during the time in which it has operated. 
In contrast, these materials would still need to be developed for ASPIRE after it begins. Second, they 
would able to implement the field experiment sooner with PADEE. This would allow IFPRI to provide 
earlier evidence to the government of Cambodia about the effectiveness of alternative extension delivery 
mechanism. Because ASPIRE’s operations will only start in 2016, they would receive advice from almost 
the initial stages of the project. 

The Government of Cambodia and IFAD agreed about the convenience of this approach and the benefits 
of receiving early advice for their project implementation, and pledged to support the implementation of 
the RCT as originally designed. 

Status

Study status: 
The evaluation design proposal has been finalized and delivered to IFAD. 

The researchers have agreed to investigate the impact of two mechanisms that aim to enhance the impact 
of community extension workers in the PADEE project so as to learn lessons for the ASPIRE project. The 
first one is an ICT tool: a tablet-based aid that will allow extension workers to provide farmers with better 
and faster agricultural recommendations. The second one is a financial incentive for extension workers 
based on their performance (i.e. farmers’ knowledge). Each village in the sample will be assigned to one 
of these experimental arms: (a) PADEE with no innovative mechanisms, (b) PADEE + tablet, (c) PADEE + 
financial incentive, (d) PADEE + tablet + financial incentives, and (e) control group.

Next steps: 
•	 Two members of the team travelled to Cambodia last month. They contacted the PADEE managers 

in the Ministry of Agriculture to work on the sampling framework for the field experiment. 
•	 Grameen-Intel has developed a tablet-based extension app for Cambodia. The field experiment will 

use this software. IFPRI are currently considering minor modifications.
•	 IFPRI is now in the process of collecting the baseline data for the project (second quarter of 2016).
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Ghana

Project Ghana Agricultural Sector Investment Programme (GASIP)

Organization IFPRI

Evaluation scope 
and treatments

The research team and partners in Ghana are in the process of deciding the details of intervention to 
be evaluated. They plan to meet in early 2016 with the relevant stakeholders (the project management 
unit, the IFAD team and the researchers). The tentative plan is to aim at randomizing inducements to 
adopt conservation agriculture practices. The randomization will enable researchers and policymakers to 
understand both (i) the effectiveness of different inducements to use conservation agriculture practices (e.g. 
different marketing or training approaches) and (ii) the impact of practices on outcomes like farm yields.

Status

Study status: 
Ongoing discussion to finalize the scope and feasibility of the RCT. The proposal is currently under development. 

Staff from IFAD and the researchers are expected to travel to the field in the third quarter of 2016.

Swaziland

Project (SMLP) Smallholder Market-Led Project 

Organization IPA in collaboration with University of Naples (Parthenope) and University of Connecticut

Evaluation scope 
and treatments

Component 1 – Chiefdom Development Planning; Component 2 – Infrastructure for Soil and Water 
Conservation; Component 3 – Market-led Smallholder Agriculture.

Status

Study status: 
The evaluation design proposal is under development, as the project is still at early stages. Preliminary 
discussions with the government and partners have been positive, but final agreements have not been 
made due to delays in project implementation. The delays were due to the need for final project approval by 
the government. 

To date, the project has just been ratified by the government, and the project director and the project 
management team are in the process of being recruited. 

The researchers are expected to travel along with IFAD staff to attend the stakeholders’ start-up workshop, 
at which the project will be launched in August 2016. The workshop will be a good opportunity to explore the 
feasibility of the RCT and identify research questions of mutual interest. The discussion will set the basis for the 
development of the evaluation design proposal. 
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Zambia

Project Rural Finance Expansion Programme (RUFEP)

Organization Mannheim University

Evaluation scope 
and treatments

The evaluation design has two key components:
(i) Evaluation of the establishment of a linkage between Village Savings and Loan Associations (VSLAs) and 
subordinate financial institutions (“centrals”). Centrals facilitate financial intermediation between VSLAs, 
i.e. they balance funds between VSLAs. In the context of Zambia, centrals accept deposits from and 
make loans to member VSLAs, permitting each VSLA to be a net-lender or net-debtor. They have the 
following functions:
•	 Absorb liquidity from VSLAs with an excess of savings
•	 Provide liquidity for VSLAs short in loanable funds
•	 Smooth seasonal fluctuations in income by pooling incomes within and between VSLAs
•	 Allow to maintain lending operations in the event of shocks (e.g. poor local harvest due to erratic 

rainfall), if climate shocks are covariate within VSLAs but not across VSLAs. 
•	 Act as lenders of last resort if a VSLA runs into trouble.

(ii) Evaluation of the linkage of VSLAs to formal insurance providers in a two-phase procedure. In the 
first phase, the social fund that each VSLA possesses is upgraded with a set of recommendations 
concerning insurance within the group (self-insurance at the VSLA level). In the second phase, a linkage 
is established between the social fund and a formal insurance provider (co-insurance between VSLA and 
formal insurance provider). The key to the approach is that group members design their own insurance 
package to address the group’s needs. The first stage serves as a preparatory phase for the linkage 
to a formal insurance provider, allowing to circumvent many known obstacles to the take-up of formal 
insurance products. It also reveals the insurance-related preferences of the groups. 

The identification strategy is based on a randomized controlled trial methodology. Researchers have 
implemented four different treatments to find out how the financial and risk intermediation of VSLAs 
can be improved. The assignment of treatments will be at the cluster-level, i.e. at the VSLA level. The 
randomization will be based on a matching procedure, where baseline data are used to randomly assign 
VSLAs as similar as possible into the different treatment groups and the control group. VSLAs in the control 
group will continue to operate according to the status quo and serve as comparison for the VSLAs in the 
different treatment groups. They are currently planning to cover 1,000 VSLAs in the data collection, or 
–  more precisely – 1,000 villages, as typically there is one VSLA per village. Their primary target population 
are current members of these VSLAs and their households. 

In summary: two-level cluster randomized sampling design where each cluster represents a VSLA. 
Treatment 1: Offer to link VSLAs to a central versus no offer
Treatment 2: Set of recommendations for VSLA self-insurance only
Treatment 3: Set of recommendations for VSLA self-insurance and offer to link to a formal insurance provider 
Treatment 4: Offer to link to formal insurance provider only
Control: status quo 

Status

Study status: 
The RCT is in progress. Contracts are signed between 3ie and University of Mannheim, and University of 
Mannheim and the Indaba Agricultural Policy Research Institute (IAPRI), the local research partner for data 
collection. The first part of the baseline data collection in the Northern Province will be undertaken in July 
and the second part will be undertaken in September 2016 after the Presidential Elections.
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Bangladesh*

Project Promoting Agricultural Commercialization and Enterprises (PACE)

Organization International Water Management Research Institute (INWI)

Evaluation scope 
and treatments

The project is designed to support small rural producers in order to commercialize the farm and 
non‑farm sector. 
While PACE has three components, the evaluation will focus on elements of the component that aims 
to connect farm sector rural producers to input markets (local businesses) and output markets in order 
to increase the wage incomes, employment, market power and food security of 250,000 producer 
households, the primary beneficiary of the programme. As per the PACE Project Design Report, Annex 4:
•	 PACE intends to develop input markets for 15 predetermined subsectors at the village level (defined 

as economic activities, e.g. horticulture, spices, pulses, etc.)
•	 Some subsectors will be piloted in the first two years of the programme (2015-17) and scaled up 

between years 3-5 (2018-19). 
•	 PACE will experiment with several contractual arrangements (contracts, cooperatives, etc.) for the 

purpose of increasing the sale of outputs within subsectors.
•	 PACE will also identify constraints in the development of market linkages.
•	 PKSF and IFAD will work with governments for facilitating any policy changes that would be important 

for ensuring sustained access of small producers to markets.

The study has a pipeline approach with randomization. The workplan includes the following:
•	 PKSF identifies one agricultural subsector for the impact assessment. 
•	 PKSF intends to identify villages, and households within, who are direct recipients of intervention 

(also defined by PKSF). 
•	 After PKSF identifies all villages it intends to treat, half will be randomly assigned to be treated in a 

pilot phase; the other half will serve as controls. 
•	 A sample of households (direct and indirect beneficiaries) will be drawn from each village. 
•	 A baseline survey of these households will be implemented before interventions begin; a follow-up 

survey with same households will be carried out two years after. 
•	 A difference-in-difference (fixed effects) regression estimator will be employed to estimate the causal 

impact of intervention on socio‑economic outcomes of interest.

Status

Study status: 
The proposal is under development. 

The evaluation intends to focus on one farm subsector that will initially be piloted by PACE (2015-17) and 
later scaled up (2018-19). The implementers are still in the process of identifying this subsector. 

*The study in Bangladesh was added in December 2014, given extra resources available from 3ie under 
the Agricultural Innovation Window. 
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Sensitivity analysis to different poverty lines

To check whether results would differ if an income-based poverty line were used, an analysis 

of poverty dynamics was completed for four countries for which income data and a national 

poverty line were available. Therefore, a sensitivity analysis to different poverty lines is 

presented via kernel densities for four countries with income and expenditure data.

Note that endline daily income and total expenditure distributions are presented for treatment 

and control samples respectively in Egypt, Ethiopia, Colombia and the Philippines. 

Relative asset-based poverty lines were converted into their income-based equivalent 

so as to make it possible to plot them against the US$1.25 a day and national poverty 

lines  respectively. 

Figure 31 points to the fact that income dynamics exhibit wider gains for treatment relative to 

the comparison sample beyond the 40th percentile cut-offs of the income distribution. This 

highlights the fact that higher thresholds for the choice of the relative poverty lines would 

be more appropriate, particularly if one considers the project-specific targeting. Results are 

highly sensitive to the choice of the poverty lines. Overall, the expectation is that an income-

based poverty line would end up with a similar aggregate impact. However, the US$1.25 

poverty line lies at the margin of the distribution, indicating that very few households (both 

in the treatment and comparison groups) would be classified as poor. 

Egypt:
National poverty line: US$2.00 Purchasing Power Parity (PPP) per day in 2014 (income).

Set by Egypt’s Central Agency for Public Mobilization and Statistics (CAPMAS).

This poverty line amounts to 11 Egyptian pounds per day.

The income-expenditure equivalent poverty line at 40th percentile in Egypt was 25.60 Egyptian 

pounds per day.

The income-expenditure equivalent poverty line at 60th percentile in Egypt was 32.21  Egyptian 

pounds per day.

Ethiopia: 
National poverty line: US$1.24 PPP per day in 2015 (income).

Set by Ethiopia’s Ministry of Finance and Economic Development (MOFED).

This poverty line amounts to 10.35 Ethiopian birr per day.

The income-expenditure equivalent poverty line at 40th percentile in Ethiopia was 47.01 

Ethiopian birr per day.

The income-expenditure equivalent poverty line at 60th percentile in Ethiopia was 74.53 

Ethiopian birr per day.

Philippines:
National poverty line: 28.86 PhP in the first semester of 2014 in LCU and 1.5832 in US$ PPP 

per day in 2014 when converted to PPP dollars at the same rate as the income data (18.229). 

Set by the Philippines Statistics Authority (NSCB). 

The income-expenditure equivalent poverty line at 40th percentile in the analysis was PPP 

US$5.8937 (107.85 LCU).

The income-expenditure equivalent poverty line at 60th percentile in the analysis was PPP 

US$11.717 (214.41 LCU).
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Colombia:
National poverty line: US$5.86 PPP per day in 2014 (income).

Set by Colombia’s Departamento Administrativo Nacional de Estadística (DANE).

This poverty line amounts to 6,947 Colombia peso per day.

The income-expenditure equivalent poverty line at 40th percentile in Colombia was 4291.943 
Colombia peso per day.

The income-expenditure equivalent poverty line at 60th percentile in Colombia was 9337.971 
Colombia peso per day.

Figure 31: Income-based versus asset-based poverty lines – the cases of Egypt, Ethiopia, 
Colombia and the Philippines
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