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DECISION FOCUSED EVALUATION (DFE) PROGRAM 

SECTION I - COURSE SYLLABUS OUTLINE 
 

 

Program: Decision Focused Evaluation for Grant Funders  

Convener: The Network of Impact Evaluation Researchers in Africa (NIERA) 

Email address:  info@nieraglobal.org 

Telephone:  +254 730 116 606 | +254 730 116 325 

Session length: 6 hours over a period of 3 days 
 

1.0 Description of the Program 

1.1 Background 

The course involves the application of a Decision Focused approach on Impact 

Evaluation (IE) for media practitioners. Decision Focused Evaluation (DFE) tailors IE to 

the decision-making needs and constraints of implementers. DFE’s subordinate all other 
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potential objectives to the objective of informing a specific implementer’s actions and 

focus only on directly influencing the implementer’s programming1. 

 

The course examines the need and importance of evidence to support decision making 

processes across various sectors. This is backed by evidence from a 2019 study 

undertaken by NIERA to determine stakeholders’ demand for IE, document gaps and 

identify opportunities for DFE across East Africa. The study suggests that lack of technical 

capacity hampers potential for IE to be used as a common research, program and policy 

tool. 

Specifically, the course presented here responds to the challenge of limited capacity of 

designers and program implementers in accessing, appraising, interpreting, synthesizing 

and, utilizing research evidence in programing. Additionally, the course provides insight 

into understanding basic concepts of DFE and the associated linkages to program, 

practice or policy.  

Introduction 

One of the major factors behind the sluggish progress of developing countries is 

the continuous failure of development policies. Many of these policies are 

prescribed without a due process of evidence-based impact evaluation that they 

often waste a huge chunk of the meager resource of these nations—further 

sustaining the poverty trap.  

Recent advances in empirical development economics have shown that Decision 

Focused Evaluation (DFE) provides indispensable tools for evidence-based 

policymaking. Financing is a critical component of the DFE. Financing DFE could 

come from numerous sources, including multinational aid and loans, government 

direct program budgets, public research grants, international, local, or private 

donors. However, grant funders in developing countries like Ethiopia still lack the 

technical capacity to properly identify, assess, evaluate, and finance relevant and 

state-of-the-art program evaluations that local leaders often undermine the role 

DFE could play in crafting sound socioeconomic policies and programs. Some DFE 

designed to solve the development issues are marred by misallocation of the limited 

budget in nations like Ethiopia. For example, evidence from a study undertaken to 

determine stakeholders’ demand for impact evaluation suggests that funders’ lack 

                                                           
1Shah B., Wang P.,Fraker A., and Gastfriend D., (3ie Working Paper 25, 2015) Evaluations with Impact: Decision-focused impact evaluation as a 

practical policymaking tool. Retrieved from https://www.idinsight.org/reports-2/decision-focused-impact-evaluations-as-a-practical-

policymaking-tool 

 

https://nieraglobal.org/resources/view/the-niche-of-impact-evaluation-in-east-africa
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of technical capacity to understand and evaluate IE projects hampers efficient 

allocation of grant funds for Impact Evaluation research (IE) (Bayru et al. 2019). 

Understanding the basic IE technical tools is expected to improve grant funders' 

expertise in assessing and financing DFE based on relevance and reasonable 

costs. 

In addition, as some of the funders are involved in scale-up, they need to have the 

technical capacity to make decisions throughout the scale-up process. According 

to Bangser (2014), funders need to know the following issues in their scale-up 

decision for an IE study: First, the development of a sound theory of change should 

be done based on a careful review of the state-of-the-art research and the local 

context. Second, funders need to ensure that a study has a clear description of the 

characteristics and selection of program participants.  Third, the funders need to 

know how the theory of change is implemented in the practice. Fourth, the funders 

need to understand how much the program improves key outcomes compared with 

a reliable counterfactual. Fifth, the scale-up should preserve factors that contribute 

most to positive results. Sixth, the funder needs to know cost of the program and 

how it might change during scale-up. Seventh, the funder further needs to consider 

the relevance of the evidence to their specific scale-up decisions, for example, they 

could compare the accumulated evidence to programs operating under the 

conditions that will be in effect during scale-up. Last, funders need to be able to 

make decisions about the feasibility of reliable evidence. This involves recognizing 

the need to support the real costs of quality evaluations, e.g. by paying due attention 

to the quality of data and its analyses.  

This calls for a sound technical understanding of IE throughout the financing of the 

entire DFE process, starting from funding the IE study for financing the scale-up 

process. We consider providing training on DFE to be the right strategy to address 

technical capacity issues among local and international grant funders.  

This training will be delivered using different teaching methodologies. The training 

will be supported like exercise in different modules and writing of an impact 

evaluation proposal. The training manual is divided in to five modules.  

The first module covers an introduction to Decision Focused Evaluation, the second 

module covers methods of impact evaluation, the third module covers DFE 

sampling, data collection, and analysis, the fourth module covers risk management 

in impact evaluation research, and the fifth module covers on writing and Evaluating 

DFE projects. 

Purpose of the DFE course for Grant Funders  

This training manual on Decision Focused Evaluation Curriculum and Training for Grant 

Funders is designed to prepare grant funders to effectively understand and manage 
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Decision Focused Evaluation programs. This training material is prepared after a need 

assessment is conducted to assess the technical need of grant funders on DFE and 

identify areas of focus on the DFE training manual and curriculum documents 

development for grant funders. The technical review has supported the development of 

this training manual.  
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Course Content 

Course description 

This is a 3 days Decision Focused Evaluation Curriculum and Training for Grant Funders 

designed to equip grant funders with appropriate knowledge, skills and attitude towards 

Decision Focused Evaluation, Methods of impact evaluation, DFE sampling, data 

collection and analysis, risk management in impact evaluation research, and on writing 

and evaluating DFE projects. 

 

Training design 

The training is designed for grant funders. The course builds on each participant’s past 

knowledge and experience and takes advantage of the individual’s motivation to 

accomplish the learning tasks in a minimum amount of time. This modular based course 

adopts a participatory and interactive approach and is designed to maximize the 

involvement of all participants. Participants will learn through a combination of individual 

reading sessions, group discussions, exercises, and case studies. 

Course goal 

The goal of this course is to increase grant funders’ knowledge in IE and scale up their funding 

for IE research in East African countries. 

Course objectives 

To provide evidence based and participatory training in introduction to Decision Focused 

Evaluation, methods of impact evaluation, DFE sampling, data collection and analysis, 

risk management in impact evaluation research, and in writing and evaluating DFE 

projects. 

Course competencies 

The following are the competencies expected to be acquired and executed after the 

completion of the training 

At the end of the course participants will be able to: 

 Use linear regression as a way to approximate conditional expectation functions.  

 Understand most relevant concepts related to statistical inference and hypothesis 

testing.  

 Evaluate the assumptions behind linear regression models using a set of 

specification 

 Discuss impact evaluation and its significance.  

 Distinguish between monitoring and evaluation 

 Understand ethical issues in impact evaluation 

 Discuss the role of impact evaluations in Policy decisions.  

 Discuss and construct theory of change for impact evaluation projects.  

 Describe and understand causal inference and counterfactuals.  

 List the different impact evaluation methods 
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 Describe the difference between impact evaluation methods  

 Define randomized assignment  

 Identify how to design a randomized experiment 

 Explain the difference between external and internal validity 

 List the advantages of randomization  

 Explain the steps of randomized assignment of a program to treatment and 

control  

 Define instrumental variables (IV) 

 Identify how IV is different from other types of impact evaluation methods  

 Define Intention-to-treat (ITT) and treatment-on-the-treated (TOT) 

 Define regression discontinuity design 

 Identify the conditions and assumptions of RDD 

 Describe the difference between Fuzzy and sharp types of RDD designs 

Target audience  

Target audiences of this course are grant funders who are working in governmental or 

non-governmental organizations. 

 

Training qualification criteria/requirement 

The responsibility for meeting learning objectives is shared by the trainer and each 

participant. The role of the trainer is to facilitate learning. The trainer guides participants 

during the training towards the acquisition of new or improved skills in DFE. Trainers will 

be selected according to the following criteria 

 Demonstrated proficiency in Decision Focused Evaluation. The trainer must have 

knowledge and skill in the selected areas of the DFE to be taught in this training. 

 The trainers must have received training on DFE and facilitation skill.  

It is recommended that 3 trainers for a 20-25 participants to conduct this DFE course. The 

trainers can divide roles and responsibilities according to their expertise. 

Training methods 

This training adopts a participatory and interactive approach and is designed to maximize 

the involvement of all participants. Participants will work through the sessions with the aid 

of different supporting materials for the training. The participants will also learn through a 

combination of individual reading sessions, group discussions, facilitator-led short answer 

exercises and case studies. 
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Learning materials including aids 

The training packages relevant to deliver the DFE training for grant funders contains a 

total of five modules of participant’s, manual, facilitator guide and PowerPoint. 

List of materials needed for the course 

S.No List of materials Suggested quantity 

1.  Participants manual- Module 1-5 30 from each module 

2.  Exercise notebook 30 

3.  Pen 30 

4.  Flipchart 04 

5.  Marker 2 boxes 

6.  Computer and LCD projector 1 

 

Course evaluation 

- Daily session evaluation and end course evaluation should be completed by each 

participant. 

- Pre-and post-training knowledge assessment. 

- Each participant will be evaluated during performing group activities and case 

studies. 

Trainee assessment and certification criteria 

Certification is based on the participant’s achievement will be a score of at least 80% on 

the post course knowledge assessment. 
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SECTION II - MODULES 

MODULE ONE: INTRODUCTION TO DECISION FOCUSED 

EVALUATIONS 

 

Module 1: Introduction to Decision Focused Evaluations 

Objectives of the module  

By the end of this module, participants will be able to: 

 Discuss impact evaluation and its significance.  

 Distinguish between monitoring and evaluation 

 Explain ethical issues in impact evaluation 

 Discuss the role of impact evaluations in Policy decisions.  

 Discuss and construct theory of change for impact evaluation projects.  

 Describe and understand causal inference and counterfactuals 

 Use linear regression as a way to approximate conditional expectation functions.  

 Understand most relevant concepts related to statistical inference and hypothesis 

testing.  

 Evaluate the assumptions behind linear regression models using a set of 

specification tests.  

 Define Decision Focused Evaluation (DFE) 

 List the characteristics of DFE and the advantages and limitations of DFE  

 Define the theory of change and result chain and Identify the basic elements of 

result chain 

Sessions 

This module comprises four sessions. 

1. Introduction to impact evaluation  

2. Introduction to statistical inferences, Causal inference, and Counterfactuals 

3. Decision Focused Evaluation 

4. Theory of Change   



 

15 
 

Session 1: Introduction to Impact evaluation  

Learning objectives:  

After completing this section, participants will be able to: 

 Discuss impact evaluation and its significance 

 List the core elements of impact evaluation  

 Distinguish between monitoring and evaluation 

 Explain ethical issues in impact evaluation 

 Discuss the role of impact evaluations in Policy decisions 

 Discuss and construct theory of change for impact evaluation projects 

 Describe and understand causal inference and counterfactuals 

Session outline  

Activity  Topic  Time  Methodology  

1.1 Impact evaluation 30 mints Reading and discussion  

1.2 Core Elements of a Well-Designed 

Impact Evaluation 

15 mints Reading and discussion 

1.3 Monitoring vs. Impact evaluation 15 mints Reading and discussion  

1.4 Ethical Considerations Regarding 

Impact Evaluation 

15 mints Reading and discussion  

1.5 Impact Evaluation for Policy Decisions 15 mints Reading and discussion  

1.6 Theory of change 30 mints Reading and discussion  

1.7 Summary of the session 15 min Reading 

 Total  2 hrs & 

15 

minutes  
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Impact evaluation   

Development programs and policies are typically designed to change outcomes such as 

raising incomes, improving learning, or reducing illness. Whether or not these changes 

are actually achieved is a crucial public policy question, but one that is not often 

examined. More commonly, program managers and policy makers focus on measuring 

and reporting the inputs and immediate impact of the program. For instance, how much 

money is spent, how many textbooks are distributed, how many people participate in an 

employment program, and so on rather than on assessing whether programs have 

achieved their intended goals of improving outcomes. 

Impact evaluations are part of a broader agenda of evidence-based policy making. This 

growing global trend is marked by a shift in focus from inputs to outcomes and results 

and is reshaping public policy. Not only is the focus on results being used to set and track 

national and international targets, but results are increasingly being used by, and required 

of, program managers to enhance accountability, determine budget allocations, and guide 

program design and policy decisions. 

Monitoring and evaluation are at the heart of evidence-based policy making. They provide 

a core set of tools that stakeholders can use to verify and improve the quality, efficiency, 

and effectiveness of policies and programs at various stages of implementation—or, in 

other words, to focus on results. At the program management level, there is a need to 

make the case to decision makers that programs are achieving their intended results in 

order to obtain budget allocations to continue or expand them. At the country level, 

ministries compete with one another to obtain funding from the ministry of finance. And 

finally, governments are accountable to citizens to inform them of the performance of 

public programs. Evidence can constitute a strong foundation for transparency and 

accountability. 

The robust evidence generated by impact evaluations is increasingly serving as a 

foundation for greater accountability, innovation, and learning. In a context in which policy 

makers and civil society are demanding results and accountability from public programs, 

impact evaluation can provide robust and credible evidence on performance and, 

crucially, on whether a particular program has achieved or is achieving its desired 

outcomes. Impact evaluations are also increasingly being used to test innovations in 

program design or service delivery. At the global level, impact evaluations are central to 

building knowledge about the effectiveness of development programs by illuminating what 

does and does not work to reduce poverty and improve welfare. 

Simply put, an impact evaluation assesses the changes in the well-being of individuals 

that can be attributed to a particular project, program, or policy. This focus on attribution 

is the hallmark of impact evaluations. Correspondingly, the central challenge in carrying 
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out effective impact evaluations is to identify the causal relationship between the program 

or policy and the outcomes of interest. 

Impact evaluations generally estimate average impacts of a program, program modalities, 

or a design innovation. For example, did a water and sanitation program increase access 

to safe water and improve health outcomes? 

Did a new curriculum raise test scores among students? Was the innovation of including 

non-cognitive skills as part of a youth training program successful in fostering 

entrepreneurship and raising incomes? In each of these cases, the impact evaluation 

provides information on whether the program caused the desired changes in outcomes, 

as contrasted with specific case studies or anecdotes, which can give only partial 

information and may not be representative of overall program impacts. In this sense, well-

designed and well-implemented impact evaluations are able to provide convincing and 

comprehensive evidence that can be used to inform policy decisions, shape public 

opinion, and improve program operations. 

 

Core Elements of a Well-Designed Impact Evaluation 

Impact evaluations are complex undertakings with many moving parts. The following 

checklist highlights the core elements of a well-designed impact evaluation: 

 A concrete and relevant policy question—grounded in a theory of change—that 

can be answered with an impact evaluation 

 A robust methodology, derived from the operational rules of the program, to 

estimate a counterfactual that shows the causal relationship between the program 

and outcomes of interest 

 A well-formed evaluation team that functions as a partnership between a policy 

team and a research team 

 A respect for ethical standards and consideration of human subjects in the design 

and implementation of the evaluation and related data collection, as well as 

attention to open science principles to ensure transparency 

 A sample with sufficient statistical power to allow policy-relevant impacts to be 

detected 

 A methodology and sample that provide results generalizable for the population of 

interest 

 High-quality data that provide the appropriate information required for the impact 

evaluation, including data for the treatment and comparison groups, data at 

baseline and follow-up, and information on program implementation and costs 

 An engagement strategy to inform policy dialogue through the implementation of 

the impact evaluation, as well as an impact evaluation report and associated policy 

briefs disseminated to key audiences in a timely manner. 
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Monitoring Vs. Evaluation 

Impact evaluation is one of many approaches that support evidence-based policy, 

including monitoring and other types of evaluation.  

Monitoring is a continuous process that tracks what is happening within a program and 

uses the data collected to inform program implementation and day-to-day management 

and decisions. Using mostly administrative data, the process of monitoring tracks financial 

disbursement and program performance against expected results and analyzes trends 

over time. Monitoring is necessary in all programs and is a critical source of information 

about program performance, including implementation and costs. Usually, monitoring 

tracks inputs, activities, and outputs, although occasionally it can include outcomes, such 

as progress toward achieving national development goals. 

Evaluations are periodic, objective assessments of a planned, ongoing, or completed 

project, program, or policy. Evaluations are used selectively to answer specific questions 

related to design, implementation, and results. In contrast to continuous monitoring, they 

are carried out at discrete points in time and often seek an outside perspective from 

technical experts. Their design, method, and cost vary substantially depending on the 

type of question the evaluation is trying to answer. Broadly speaking, evaluations can 

address three types of questions (Imas and Rist 2009): 

• Descriptive questions ask about what is taking place. They are concerned with 

processes, conditions, organizational relationships, and stakeholder views. 

• Normative questions compare what is taking place to what should be taking place. 

They assess activities and whether or not targets are accomplished. Normative questions 

can apply to inputs, activities, and outputs. 

• Cause-and-effect questions focus on attribution. They ask about what difference the 

intervention makes to outcomes. 

There are many types of evaluations and evaluation methods, drawing on both 

quantitative and qualitative data. Qualitative data are non-numerical in nature but rather 

by means of language or sometimes images. Quantitative data are numerical 

measurements and are commonly associated with scales or metrics. Both quantitative 

and qualitative data can be used to answer the types of questions posed above. In 

practice, many evaluations rely on both types of data. There are multiple data sources 

that can be used for evaluations, drawing on primary data collected for the purpose of the 

evaluation or available secondary data. This training material focuses on impact 

evaluations using quantitative data, but underscores the value of monitoring, of 

complementary evaluation methods, and of using both quantitative and qualitative data. 

Impact evaluations are a particular type of evaluation that seeks to answer a specific 

cause-and-effect question: What is the impact (or causal effect) of a program on an 

outcome of interest? This basic question incorporates an important causal dimension. 

The focus is only on the impact: that is, the changes directly attributable to a program, 

program modality, or design innovation. 
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The basic evaluation question—what is the impact or causal effect of a program on an 

outcome of interest?—can be applied to many contexts. For instance, what is the causal 

effect of scholarships on school attendance and academic achievement? What is the 

impact of contracting out primary care to private providers on access to health care? If 

dirt floors are replaced with cement floors, what will be the impact on children’s health? 

Do improved roads increase access to labor markets and raise households’ income, and 

if so, by how much? Does class size influence student achievement, and if it does, by 

how much? As these examples show, the basic evaluation question can be extended to 

examine the impact of a program modality or design innovation, not just a program. 

The focus on causality and attribution is the hallmark of impact evaluations. All impact 

evaluation methods address some form of cause-and effect question. The approach to 

addressing causality determines the methodologies that can be used. To be able to 

estimate the causal effect or impact of a program on outcomes, any impact evaluation 

method chosen must estimate the so-called counterfactual: that is, what the outcome 

would have been for program participants if they had not participated in the program. In 

practice, impact evaluation requires that the evaluation team find a comparison group to 

estimate what would have happened to the program participants without the program, 

and then make comparisons with the treatment group that has received the program.  

  

Monitoring Program Implementations  

Monitoring program implementation, most often through the use of administrative data, is 

critical in an impact evaluation. It lets the evaluation team verify whether activities are 

being implemented as planned: which participants received the program, how fast the 

program is expanding, and how resources are being spent. This information is critical to 

implementing the evaluation, for example, to ensure that baseline data are collected 

before the program is introduced within the evaluation sample and to verify the integrity 

of the treatment and comparison groups. Monitoring is critical to checking that a 

beneficiary actually participates in the program and that a non-beneficiary does not 

participate. In addition, administrative data can provide information on the cost of 

implementing the program, which is also needed for cost-benefit and cost-effectiveness 

analyses. 

Ex-ante simulations are evaluations that use available data to simulate the expected 

effects of a program or policy reform on outcomes of interest. They can be very useful in 

assessing the relative expected effectiveness of a range of alternative program design 

options on results. These are commonly used methods that depend on the availability of 

ample high-quality data that can be used to apply simulation models appropriate to the 

question at hand.  In contrast to impact evaluations, these methods are used to simulate 

potential future effects, rather than measuring actual impacts of implemented programs. 

These types of methods can be extremely useful in benchmarking likely program effects 
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and establishing realistic objectives, as well as in estimating costs, rates of return, and 

other economic parameters. They are often used as the basis for the economic analysis 

of projects, notably before a reform is introduced or a project is implemented. 

 

Ethical Considerations in Impact Evaluation 

When the decision is made to design an impact evaluation, some important ethical issues 

must be considered. Questions have even been raised about whether impact evaluation 

is ethical in and of itself. One point of departure for this debate is to consider the ethics of 

investing substantial public resources in programs whose effectiveness is unknown. In 

this context, the lack of evaluation can itself be seen as unethical. The information on 

program effectiveness that impact evaluations generate can lead to more effective and 

ethical investment of public resources. Other ethical considerations relate to the rules 

used to assign program benefits, to the methods by which human subjects are studied, 

and to the transparency in documenting research plans, data, and results.   

The most basic ethical principle in an evaluation is that the delivery of interventions with 

known benefits should not be denied or delayed solely for the purpose of the evaluation. 

In this book, we argue that evaluations should not dictate how benefits are assigned, but 

that instead evaluations should be fitted to program assignment rules that are equitable 

and transparent. In this context, any ethical concerns about the rules of program 

assignment do not stem from the impact evaluation itself but directly from the program 

operational rules. Planning evaluations can be helpful in clarifying program operational 

rules and helping to review whether they are equitable and transparent, based on clear 

criteria for eligibility. 

Randomized assignment of program benefits often raises ethical concerns about denying 

program benefits to eligible beneficiaries. Yet most programs operate in operational 

contexts with limited financial and administrative resources, making it impossible to reach 

all eligible beneficiaries at once. From an ethical standpoint, all subjects who are equally 

eligible to participate in any type of social program should have the same chance of 

receiving the program. Randomized assignment fulfills this ethical requirement. In 

situations where a program will be phased in over time, rollout can be based on randomly 

selecting the order in which equally deserving beneficiaries will receive the program. In 

these cases, beneficiaries who enter the program later can be used as a comparison 

group for earlier beneficiaries, generating a solid evaluation design, as well as a 

transparent and fair method for allocating scarce resources. 

The ethics of impact evaluation go beyond the ethics of program assignment rules. They 

also include the ethics of conducting research on human subjects, as well as the ethics 

of conducting transparent, objective, and reproducible research. In many countries and 

international institutions, review boards or ethics committees have been set up to regulate 
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research involving human subjects. These boards are charged with assessing, approving, 

and monitoring research studies, with the primary goals of protecting the rights and 

promoting the welfare of all subjects. Although impact evaluations are primarily 

operational undertakings, they also constitute research studies and as such should 

adhere to research guidelines for human subjects. 

Making your impact evaluation objective, transparent, and reproducible is an equally 

important ethical component of doing research. To make research transparent, impact 

evaluation plans can be included in a pre-analysis plan and submitted to a study registry. 

Once the research is completed, the data and code used in the analysis can be made 

publicly available so that others can replicate the work, while protecting anonymity. 

 

Impact Evaluation for Policy Decisions 

Impact evaluations are needed to inform policy makers on a range of decisions, from 

curtailing inefficient programs, to scaling up interventions that work, to adjusting program 

benefits, to selecting among various program alternatives. They are most effective when 

applied selectively to answer important policy questions, and they are often applied to 

innovative pilot programs that are testing an unproven, but promising approach. 

Impact evaluations can be used to explore different types of policy questions. The basic 

form of impact evaluation will test the effectiveness of a given program. In other words, it 

will answer the question, is a given program or intervention effective compared to the 

absence of the program? This type of impact evaluation relies on comparing a treatment 

group that received the innovation, program, or policy to a comparison group that did not 

in order to estimate effectiveness. The core challenge in an impact evaluation is to 

construct a comparison group that is as similar as possible to the treatment group. The 

degree of comparability between treatment and comparison groups is central to the 

evaluation’s internal validity and is therefore fundamental to assessing a program’s causal 

impact. Impact evaluations are also increasingly being used to test design innovations 

within a program without a pure comparison group selected from outside of the program. 

These types of evaluations are often done to see whether a particular design innovation 

can boost program effectiveness or lower costs.  

Evaluations can also be used to test the effectiveness of program implementation 

alternatives. For instance, they can answer the following question: When a program can 

be implemented in several ways, which one is the most effective or cost-effective program 

modality? In this type of evaluation, two or more approaches or design features within a 

program can be compared with one another to generate evidence as to which is the most 

cost-effective alternative for reaching a particular goal. These program alternatives are 

often referred to as treatment arms. For example, a program may wish to test alternative 
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outreach campaigns and select one group to receive a mailing campaign, while another 

receives house-to-house visits, and yet another receives short message service (SMS) 

text messages, to assess which is most cost-effective. Impact evaluations testing 

alternative program treatments normally include one treatment group for each of the 

treatment arms, as well as a pure comparison group that does not receive any program 

intervention. These types of evaluations allow decision makers to choose among 

implementation alternatives and can be very useful for enhancing program performance 

and saving costs. 

In addition, comparisons can be made among subgroups of recipients within a given 

evaluation, to answer the following question: Is the program more effective for one 

subgroup than it is compared with another subgroup? For example, did the introduction 

of a new curriculum raise test scores more among female students than male students? 

This type of impact evaluation questions seeks to document whether there is some 

heterogeneity in program impacts across subgroups. Such questions need to be 

considered upfront, as they need to be incorporated into the design of an impact 

evaluation and require sufficiently large samples to carry out the analysis of the different 

subgroups of interest. 

Beyond the various design features already discussed, it is useful to consider the 

channels through which impact evaluations affect policy. This can happen within a 

program with respect to decisions about continuing, reforming, or ending a program. 

Impact evaluation results can also inform the scale-up of pilots. Evaluations can also bring 

evidence from one country to another or can be used to explore fundamental questions 

such as those concerning behavior. Venturing beyond the borders of an individual 

program evaluation raises the question of generalizability.   An evaluation sample is 

designed to be statistically representative of the population of eligible units from which 

the evaluation sample is drawn, and thus externally valid. Beyond external validity, 

generalizability concerns whether results from an evaluation carried out locally will hold 

true in other settings and among other population groups. This more expansive and 

ambitious concept depends on the accumulation of credible empirical evidence across a 

range of settings. 

Increasingly, the impact evaluation field is seeking to build on the growing stock of 

credible evaluations to achieve broadly generalizable findings. This effort centers on 

testing whether a particular theory of change holds in different contexts and on exploring 

whether a similar program tested in different settings yields similar results. The use of 

multiple evaluations to answer core questions or assemble evidence through meta-

analyses, systematic reviews, and evaluation registries is growing rapidly and opening a 

new frontier in evaluation work. If results are consistent across multiple settings, this gives 

policy makers greater confidence in the viability of the program across a range of contexts 
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and population groups. This is an important consideration, as debates about the ability to 

replicate results are fundamental to questions about the broader effectiveness and 

scalability of a particular program 
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Summary of the session  

 Development programs and policies are typically designed to change outcomes 

such as raising incomes, improving learning, or reducing illness, reducing 

poverty- in particular. 

 Impact evaluations are part of a broader agenda of evidence-based policy 

making. 

 Monitoring and evaluation are at the heart of evidence-based policy making.  

 Impact evaluations generally estimate average impacts of a program, program 

modalities, or a design innovation. 

 Monitoring is a continuous process that tracks what is happening within a 

program and uses the data collected to inform program implementation and day-

to-day management and decisions. 

 Evaluations are periodic, objective assessments of a planned, ongoing, or 

completed project, program, or policy. 

 Monitoring program implementation, most often through the use of administrative 

data, is critical in an impact evaluation. It lets the evaluation team verify whether 

activities are being implemented as planned: which participants received the 

program, how fast the program is expanding, and how resources are being 

spent. 

 When the decision is made to design an impact evaluation, some important 

ethical issues must be considered. 

 The most basic ethical principle in an evaluation is that the delivery of 

interventions with known benefits should not be denied or delayed solely for the 

purpose of the evaluation. 

 Impact evaluations are needed to inform policy makers on a range of decisions, 

from curtailing inefficient programs, to scaling up interventions that work, to 

adjusting program benefits, to selecting among various program alternatives. 
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Session 2: Introduction to statistical inferences, Causal inference and 

counterfactual   

Learning objectives:  

After completing this section, participants will be able to: 

 Use linear regression as a way to approximate conditional expectation functions.  

 Describe most relevant concepts related to statistical inference and hypothesis 

testing.  

 Evaluate the assumptions behind linear regression models using a set of 

specification tests.  

 

Session outline  

Activity  Topic  Time  Methodology  

1.1 Introduction to statistical 

inferences 

45 min. Reading and discussion  

1.2 Causal inferences  30 min. Reading and discussion  

1.3 Counterfactual  15 min. Reading and discussion  

1.4 Summary of the session 15 min. Reading 

 Total  1 hr. &15 min.  

 



 

26 
 

Introduction to statistical inferences and regression analysis  

Regression analysis is often used to model and make predictions about real-world 

systems. For example, rudimentary weather forecast was based on linear regressions of, 

say, the amount of rainfall in millimeter on several regressors such as the date and month, 

rainfall in the previous time period, temperature, humidity, and other such variables. The 

model then provided predictions of future rainfall given the present values of the 

regressors.  

However, regression analysis in the context of impact evaluations primarily a tool for 

statistical inference. In fact, statistical research in social science fields such as 

economics, epidemiology and psychology has extensively relied on regression analysis 

as a key tool to evaluate hypothesis or research questions. Without a good understanding 

of statistical inference (hypothesis testing) and application of regression analysis, it will 

be challenging to conduct impact evaluations. We will assume you already have 

knowledge of basic statistical and econometric methods. If you need a refresher in these 

topics, we recommend searching online for various free resources.  

In this session, we will discuss the use of regression analysis to infer causal effects. 

Although correlation does not imply causation in general, regression analysis is a tool to 

test whether the observed association between the outcome (left hand side variable) and 

the treatment or intervention of interest (a right hand side variable) is statistically 

significant. Various regression analysis methods and sets of covariates (right hand side 

variables) are used to ensure that unbiased and precise estimate of this association as 

possible. However, only a good study design (e.g., a randomized control trial), careful 

data collection, and support by a plausible biological or economic theory can help us infer 

causality. Therefore, we must always remember that regression analysis remains a 

statistical tool and does not replace a good study design and its implementation.  

We will also review basic concepts about statistical inference. In impact evaluation, we 

always work with a sample from a population of interest. A sample is just one of a massive 

number of possible samples we could take from the same population. Sampling 

introduces some uncertainty into our impact estimations because there is always a 

chance that the estimated effect is due to our specific choice of sample. Therefore, we 

need an approach that takes estimates computed from a single sample and make them 

applicable to the entire population.  

We also consider a set of techniques to evaluate the validity of assumptions behind the 

standard regression model. Specifically, we cover techniques to evaluate the role of 

(over-)influential data, to check the normality of residuals, to assess the presence of 

heteroscedasticity and multicollinearity, and other ways to evaluate model specification.  
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Statistical Inference  

The goal of this section is to refresh some basic concepts used in statistical inference or 

hypothesis testing. The need for statistical inference arises because we cannot observe 

the entire universe or target population. Instead, we have to make predictions about the 

target population on the basis of a smaller sample from that population, and we have to 

select a finite number of measurements within that sample. Since we sample only a part 

of the target population, there is sampling error in all of our estimates. After all, there is 

no guarantee that a measurement on a sample is precisely the same as that 

measurement would be over the entire population. For example, if the average age in a 

sample is 52.3 years, how confident are you that the average age in the entire population 

is precisely 52.3 years and not, say, 51 years or 48 years?  

Theoretically, each sample from a population could yield a different estimate. For 

example, if we randomly sampled 1000 individuals from a population of 5 million people, 

then there are a tremendous number of ways of selecting samples consisting of different 

sets of 1000 individuals. Not all of these samples (indeed, perhaps none of the samples) 

will have average ages equal to the average age of the population; indeed, some might 

have sample means that are very different from the population mean. Therefore, the 

sample mean is best characterized as a distribution of values, where the distribution 

represents our uncertainty about the population mean. In the next few sections, we 

introduce notation and interpretations to express and understand this uncertainty. 

 

Key Concepts  

As discussed above, we estimate a sample mean only as an approximation of the 

population mean. Let’s denote sample mean as Ȳ and the population mean as µ. 

However, the mean itself tells us nothing about the variance of our estimate. For example, 

a population with mean age of 53 may comprise 1,000 53-year-olds, but it may instead 

comprise 500 ten-year-olds and 500  96-year-olds. Sample second statistic could give us 

a sense of the variability of the sample. 

Keep in mind that measurement uncertainty is due to sampling, or our inability to know 

and measure population averages, whereas the variability in the population is a 

characteristic of the population. We use a statistic called the variance to describe the 

spread of a measurement across the population. The population variance is denoted as 

𝛿2 and the sample variance is denoted as S2. The formulas that we use to calculate or 

estimate the population and sample mean and variance are as follows: 



 

28 
 

 
 

where Yi is the measurement of interest for individual i, N is total number of individuals in 

the population, k represents an individual in a sample, and n is the sample size.  

Sample Mean Theorem: In a random sample from a target population, the sample mean 

(Ȳ) has an expectation equal to the population mean µ. Expectation is a probabilistic 

concept which can be interpreted as stating which value of the given parameter should 

be “expected” given certain information about the population’s distribution of the 

measurement in question; a more comprehensive explanation can be found in any basic 

statistics and probability textbook.  

The Law of Large Numbers: In a random sample from a target population, as the sample 

size increases, the sample mean converges in probability to the population mean. In other 

words, no matter the underlying distribution of the measurement of interest, if we have a 

large sample size, then we can reasonably approximate the population mean by the 

sample mean.  

Central Limit Theorem: The distribution of the sample mean of a variable estimated from 

random samples drawn repeatedly from a population distribution with a well-defined 

expected value for the mean µ and variance 𝛿2 converges to a normal distribution with 

mean µ and standard deviation (or standard error) 𝜎/√𝑛. The central limit theorem plays 

an extremely important role in statistical inference. No matter how a measurement of 

interest is distributed across the population, the distribution of its mean can be reasonably 

approximated by the normal distribution when the sample size is large. This result enables 

us to conduct hypothesis testing on sample means whether or not we know the underlying 

distribution of the measurement in question, which we will further discuss below. 

 

Hypothesis Testing  

Hypothesis testing is a fundamental part of any statistical analysis. When we conduct a 

hypothesis test, we specify a testable null hypothesis and alternative hypothesis, using 
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our data to test whether it provides evidence against the null hypothesis (and therefore in 

favor of the alternative hypothesis). Below are the key steps in hypothesis testing.  

 

Step 1: Specify the null and alternative hypotheses  

For example, the null hypothesis in context of an impact evaluation can be:  

H0: The intervention has no effect on the income levels of the household  

H1: The intervention changes the income of the household.  

The null hypothesis is either rejected or not rejected based on statistical significance 

tests. Note: while we sometimes state that “we reject the null hypothesis” with a certain 

amount of certainty, this never constitutes an acceptance of the alternative hypothesis. 

We can also have a null hypothesis like “H0: The mean income in the population is equal 

to 1200 Birr” and alternative hypothesis like “H1: the mean income in the population is not 

equal to 1200 Birr.”  

Sometimes we are interested in checking whether a given statistic is different from zero 

(statistically significant). In this situation the null hypothesis is, for example, “H0: the rate 

of increase in income per additional year of education is 0” and the alternative hypothesis 

is “H0: the rate of increase in income per additional year of education is different from (or 

greater than) 0”.  

 

Step 2: Decide the statistical significance levels or confidence on your inference  

No matter large a sample, there always remains a chance that any statistic estimated 

from the sample is not the population statistic, so that the inference based on such a 

sample statistic may not accurately reflect the population.  

There are two types of errors we consider in hypothesis testing.  

 Type I Error: Rejecting the null hypothesis when it is true 

 Type II error: failing to reject the null hypothesis when it is false.  

A type I error can be thought of as a “false positive,” while a Type II error can be thought 

of as a “false negative.” We will often deal with Type II errors when we discuss the sample 

design for impact evaluations. For typical hypothesis testing presented here, we mainly 

worry about the Type I error. We define α, usually known as the statistical significance 

level, as the probability of committing a Type I error.  

How much error are you willing to accept in your statistical inference? Each researcher 

must determine a level of alpha that is appropriate to his study. There is a tradeoff. The 

sample size required to make the risk of a Type I error very small is often too high to be 

affordable for most projects. The values traditionally used in empirical research are 1%, 

5% and 10% Type I error rates, but there is no theoretical foundation for assuming these 

values. In this course, we will typically assume that 5% is an appropriate level of Type 1 

error. 

Step 3: Calculate the test statistic and its distribution  
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We are going to discuss variants of the student t-test, which is one of the oldest and most 

powerful statistical tests to assess whether the difference in two means, or a mean and a 

constant, is statistically significant (different than 0). In fact, if you are able to design a 

randomized control trial and achieve perfect balance of covariates at the baseline and 

perfect compliance with your study design, then a t-test (or its variants) is all that you 

would need to estimate the effect of the treatment. The general formulae for a t-test are,  

 Compare a distribution of sample mean with a fixed value  

 

where Ȳ is the sample mean, µ0 is the constant (which can be 0), S is the sample standard 

deviation, and n is the sample size. 

 Compare a distribution of sample mean with another mean distribution  

 

Where �̅�and �̅� are the sample means we wish to compare, SY is the sample standard 

deviation and nY is the sample size for the distribution of variable Y, and SX is the sample 

standard deviation and nX is the sample size for the distribution of variable X.  

As the numerators in the above formulas suggest, when the two means or the mean and 

the fixed number are similar or equal the t-statistic is small. Therefore, under the null 

hypothesis we expect the t-statistic to be zero. However, because of uncertainty in sample 

means (standard errors), the t-statistic also has an underlying distribution. The standard 

deviation of t-statistics depends on the degrees of freedom for the t-statistics.  

The degrees of freedom are estimated as follows.  

 Comparing a sample mean distribution with a fixed value: n – 1  

 Comparing a sample mean distribution with another mean distribution where both 

have the same variance and same sample size (n): 2n – 2  

 Comparing a sample mean distribution with another mean distribution where both 

have the same variance but different sample size (n1 and n2): n1 + n2 – 2  

 Comparing a sample mean distribution with another mean distribution where both 

have the different variance and sample size (n1 and n2): the formula is 

complicated; rely on statistical software (e.g., STATA).  

The properties of a t-distribution are not covered in this module, but you can read more 

about t-distributions elsewhere if you are interested. However, note that: 

 t- distribution are different for different degrees of freedom 

 As sample size (and his degrees of freedom) increases, the distribution approach 

a standard normal distribution.   
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Step 4: Compare the t-statistic with the reference distribution  

Consider the Figure below, where the t-distribution with sample size of 100 or degrees of 

freedom of (100 – 2 =) 98 is presented. If the calculated t-statistic is too far away from 0, 

in the “red zone”, then that the researcher can report with high confidence that the 

difference in the two quantities tested is not zero, and thus that the two quantities have 

different means. The “red zone” is based on the t-distribution and the Type I error rate (or 

α) that we set in Step 2. In the figure, the Type I error rate or statistical significance level 

is set at 5% total or 2.5% on either side. The critical values of t for the given distribution 

are ±1.98. If the estimated t-statistic is >1.98 or < –1.98 then we state that the null 

hypothesis is rejected with 95 percent confidence.  

For example, when testing whether the mean income is 1200 Birr with a sample size of 

100, we obtain a t-statistic of 0.45, implying that the sample does not provide evidence 

supporting the rejection of the null hypothesis. On other hand, if the t-statistic had been 

3.6, then we would reject the null hypothesis that the sample mean is 1200 Birr at a 

statistical significance level of α=5%. 

 

Figure 1. Example of t-distribution 

The critical t-value is different when we make one-sided or one-tailed comparisons. If the 

alternative hypothesis explicitly states that differences in the sample means or a sample 

mean and a fixed value are higher or lower than zero, then we are only concerned about 

the estimated t-statistic being too large in a single direction, either positive or negative. 

The critical t-value in that one direction is slightly lower than the t-value in the two-tailed 

comparison, making it slightly ‘easier’ to reject the null hypothesis. 

Another related concept in statistical inference is the p-value. A critical t-value is 

determined on the basis of degrees of freedom (or sample size) and the pre-set Type I 

error or statistical significance level, α. We reject or fail to reject the null hypothesis at this 
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significance level. We could also ask at what level we could have to set α in order that we 

would reject the null hypothesis with confidence level α given our sample. The p-value is 

the probability of obtaining a test statistic at least as large as the one that was actually 

observed, assuming that the null hypothesis is true. In simpler words, it is the probability 

of finding a difference different than 0 (the null) purely due to random sampling error when 

in fact the null is true. 

Basics of Regression Analysis 

Regression analysis is a tool to study associations or relationships between variables of 

interest. Under some circumstances, regression analysis can be used to infer causal 

relationships between covariates and a variable of interest. However, it is important to 

note that the underlying theory and study design help us to determine whether the 

observed association is causal; regression analysis alone will only tell us whether the 

association is statistically significant or not. For example, simple regression analysis 

suggests that individuals with higher levels of education also have higher incomes, but 

this does not imply that an individual’s obtaining more education will thereby increase 

their income. In order to establish these kinds of causal relationships, we have to argue 

from established theories and convincingly reject any alternative explanations of the 

regression findings. For example, in order to show that providing people with more 

education increases their income, researchers would need to show that alternative 

factors, like family wealth or cultural mores, are not causing both higher education and 

higher income, yielding a spurious positive correlation between them. There are several 

free online courses for you to understand the basics of regression. 

The Impact Evaluation Perspective  

Most of the modern impact evaluation literature is based on the potential outcome’s 

framework (Rubin 1974, Holland 1986) as illustrated below.  

Consider the following regression: 𝐻𝐻_𝐼𝑛𝑐𝑜𝑚𝑒𝑖= 𝛽0+𝛽1𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑e𝑠𝑖+휀𝑖  

where we hypothesize that the income for household i (HH_Incomei) is changed by the 

participation of the household in Oportunidades program (Oportunidadesi) and moderated 

by unmeasured factors summarized in 휀𝑖. We assume that the relationship between the 

dependent and the independent variables is linear. We can define the expected outcome 

for the households who participated in Oportunidades and those who did not as follows.  

Did Not Participate: (𝐻𝐻_𝐼𝑛𝑐𝑜𝑚𝑒𝑖|𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑𝑒𝑠𝑖=0)=𝛽0+𝐸(휀𝑖| 

𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑𝑒𝑠𝑖=0)  

Participated: (𝐻𝐻_𝐼𝑛𝑐𝑜𝑚𝑒𝑖|𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑𝑒𝑠𝑖=1)=𝛽0+𝛽1+𝐸(휀𝑖| 𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑𝑒𝑠𝑖=1)  

The impact of Oportunidades is the difference in the conditional expected means for the 

household income as follows: 

 𝐼𝑚𝑝𝑎𝑐𝑡= [𝛽0+𝛽1+(휀𝑖| 𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑𝑒𝑠𝑖=1)]− [𝛽0+𝐸(휀𝑖| 𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑𝑒𝑠𝑖=0)] 

 𝑰𝒎𝒑𝒂𝒄𝒕= 𝜷𝟏 + [(𝜺𝒊| 𝑶𝒑𝒐𝒓𝒕𝒖𝒏𝒊𝒅𝒂𝒅𝒆𝒔𝒊=𝟏)−𝑬(𝜺𝒊| 𝑶𝒑𝒐r𝒕𝒖𝒏𝒊𝒅𝒂𝒅𝒆𝒔𝒊=𝟎)]  
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Notice that the difference between program participants and non-participants consists of 

the true parameter of interest 𝛽1 and the term which contains non-observable differences 

between treated and non-treated individuals, [(𝜺𝒊| 𝑶𝒑𝒐𝒓𝒕𝒖𝒏𝒊𝒅𝒂𝒅𝒆𝒔𝒊=𝟏)−𝑬(𝜺𝒊| 

𝑶𝒑𝒐𝒓𝒕𝒖𝒏𝒊𝒅𝒂𝒅𝒆𝒔𝒊=𝟎)]. We usually call this term selection bias. 

One of the goals of good impact evaluation design and analysis is to mitigate the role of 

this selection bias. In Randomized Control Trials (RCTs) or experimental evaluations with 

sufficiently large number of participants in both groups, the non-observable and non-

measured factors are expected to be distributed similarly such that the selection bias is 

zero. In this design, regression analysis is expected to estimate true impacts of the 

program 𝛽1. In observational or quasi-experimental studies, we use a combination of 

study design and analysis techniques to rule out or reduce the effect of selection bias as 

discussed somewhere in this module.  

  

Inference in Regression Analysis  

The logic of hypothesis testing or statistical inference is same as that discussed in 

previous sections in this unit. In evaluating the impact of Oportunidades above, we are 

interested to know if β11 is statistically different from 0 (no impact) or not.  

Therefore, we specify the hypothesis as:  

H0: β1= 0  

H0: β1 ≠ 0  

The t-statistic is calculated as, 

  
The regression model outputs the t-statistic by default and also reports the p-value as the 

probability that the coefficient is different from zero (the null is rejected) due to sampling 

error. We also know the critical t-values for the given degrees of freedom or the critical z-

value on basis of standard normal distribution, so we can compare whether the t-statistic 

is further away from the critical t-value. When we reject the null hypothesis, we say that 

the coefficient β1 is statistically significant at the given α level. 

 

Assumptions of Regressions  

As you may remember from previous coursework, the estimated coefficients only 

approximate the true population parameters under certain assumptions. For the estimates 

from a regression analysis to be plausible, we should check whether the data conform to 

these assumptions. Wooldridge (2009) provides the following set of assumptions.  

 Linearity in parameters: (𝑌|𝑋𝑘)= 𝛽0+Σ𝛽𝑘𝑋𝑘+휀𝑖. This means that the expected 

mean of the outcome variable (Y) is a linear combination of the regression 

coefficients and the k predictor variables (Xk) and the error term (휀𝑖). The variables 
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can be transformed to log, power terms or any other transformation but the model 

remains additive and linear in terms of coefficients.  

 Random sampling or independence of error: This assumption states that the 

errors of the outcome variables are uncorrelated with each other. Intuitively, it 

means that each observation of Y is independently draws from the population from 

other outcomes.  

 In practice, observations from the same group or place share common 

characteristics. For instance, households from the same village share same 

infrastructure. We also select the samples in multiple stages to ensure that the field 

work is feasible and within budget. Therefore, the assumption of independent Y is 

hardly valid in most cases. One econometric tool that we use to mitigate this 

‘clustered’ correlation between the error terms of our sample is clustered standard 

errors.   

 No perfect collinearity: No two variables can be identical, and no variable can be 

a linear combination of any other set of variables.  

 Homoscedasticity: This means that different outcomes observations have the 

same error variance; the distribution of the individual-characteristic error terms 

assigned to each individual must have equal variability. In practice, this assumption 

is often violated, and we say that we have heteroskedastic error; clustering 

standard errors partially accounts for this problem  

 Zero conditional mean for the error: E(휀𝑖|Xk) = 0. This means that on average 

we expect the error term to have no effect on the conditional /expected outcome 

or that the factors included in the error term would on average cancel out 

themselves.  

 Normality: 휀𝑖 ~ N(0, 𝛿2). The error term is distributed normally with mean of 0 

(assumption 5) and variance equal to that of the outcome (Y).  

Further Reading  

Wooldridge, Jeffrey M. (2009). Introductory Econometrics: A Modern Approach, 4th 

Edition  

 

Causal Inference 

We begin by examining two concepts that are integral to the process of conducting 

accurate and reliable impact evaluations—causal inference and counterfactuals. 

Many policy questions involve cause-and-effect relationships: Does teacher training 

improve students’ test scores? Do conditional cash transfer programs cause better health 

outcomes in children? Do vocational training programs increase trainees’ incomes? 

Impact evaluations seek to answer such cause-and-effect questions precisely. Assessing 

the impact of a program on a set of outcomes is the equivalent of assessing the causal 

effect of the program on those outcomes.  
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Although cause-and-effect questions are common, answering them accurately can be 

challenging. In the context of a vocational training program, for example, simply observing 

that a trainee’s income increases after she has completed such a program is not sufficient 

to establish causality. The trainee’s income might have increased even if she had not 

taken the training—because of her own efforts, because of changing labor market 

conditions, or because of many other factors that can affect income. Impact evaluations 

help us overcome the challenge of establishing causality by empirically establishing to 

what extent a particular program—and that program alone— contributed to the change in 

an outcome. To establish causality between a program and an outcome, we use impact 

evaluation methods to rule out the possibility that any factors other than the program of 

interest explain the observed impact. 

The answer to the basic impact evaluation question—what is the impact or causal effect 

of a program (P) on an outcome of interest (Y)?—is given by the basic impact evaluation 

formula: 

 

Δ = (Y | P = 1) − (Y | P = 0).  

 

This formula states that the causal impact (Δ) of a program (P) on an outcome (Y) is the 

difference between the outcome (Y) with the program (in other words, when P = 1) and 

the same outcome (Y) without the program (that is, when P = 0). 

For example, if P denotes a vocational training program and Y denotes income, then the 

causal impact of the vocational training program (Δ) is the difference between a person’s 

income (Y) after participation in the vocational training program (in other words, when P 

= 1) and the same person’s income (Y) at the same point in time if he or she had not 

participated in the program (in other words, when P = 0). To put it another way, we would 

like to measure income at the same point in time for the same unit of observation (a 

person, in this case), but in two different states of the world. If it were possible to do this, 

we would be observing how much income the same individual would have had at the 

same point in time both with and without the program, so that the only possible 

explanation for any difference in that person’s income would be the program. By 

comparing the same individual with herself at the same moment, we would have managed 

to eliminate any outside factors that might also have explained the difference in outcomes. 

We could then be confident that the relationship between the vocational training program 

and the change in income is causal. 

The basic impact evaluation formula is valid for any unit that is being analyzed—a person, 

a household, a community, a business, a school, a hospital, or other unit of observation 

that may receive or be affected by a program. 

The formula is also valid for any outcome (Y) that is related to the program at hand. Once 

we measure the two key components of this formula—the outcome (Y) both with the 

program and without it—we can answer any question about the program’s impact. 
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The Counterfactual 

As discussed, we can think of the impact (Δ) of a program as the difference in outcomes 

(Y) for the same unit (person, household, community, and so on) with and without 

participation in a program. Yet we know that measuring the same unit in two different 

states at the same time is impossible. At any given moment in time, a unit either 

participated in the program or did not participate. The unit cannot be observed 

simultaneously in two different states (in other words, with and without the program). This 

is called the counterfactual problem: How do we measure what would have happened if 

the other circumstance had prevailed? 

Although we can observe and measure the outcome (Y) for a program participant (Y | P 

= 1), there are no data to establish what her outcome would have been in the absence of 

the program (Y | P = 0). In the basic impact evaluation formula, the term (Y | P = 0) 

represents the counterfactual. We can think of this as what would have happened to the 

outcome if a person or unit of observation had not participated in the program. 

For example, imagine that “Mr. X” takes a pill and then dies five days later. Just because 

Mr. Unfortunate died after taking the pill, you cannot conclude that the pill caused his 

death. Maybe he was very sick when he took the pill, and it was the illness that caused 

his death, rather than the pill. Inferring causality will require that you rule out other 

potential factors that could have affected the outcome under consideration.  

In the simple example of determining whether taking the pill caused Mr. Unfortunate’s 

death, an evaluator would need to establish what would have happened to Mr. 

Unfortunate if he had not taken the pill. Since Mr. Unfortunate did in fact take the pill, it is 

not possible to observe directly what would have happened if he had not done so. What 

would have happened to him if he had not taken the pill is the counterfactual. 

In order to identify the impact of the pill, the evaluator’s main challenge is determining 

what the counterfactual state of the world for Mr. Unfortunate actually looks like .When 

conducting an impact evaluation, it is relatively straightforward to obtain the first term of 

the basic formula (Y | P = 1)—the outcome with a program (also known as under 

treatment). We simply measure the outcome of interest for the program participant. 

However, we cannot directly observe the second term of the formula (Y | P = 0) for the 

participant. We need to fill in this missing piece of information by estimating the 

counterfactual. 

To help us think through this key concept of estimating the counterfactual, we turn to 

another hypothetical example. Solving the counterfactual problem would be possible if 

the evaluator could find a “perfect clone” for a program participant (fig2). For example, let 

us say that Mr. Fulanito starts receiving US$12 in pocket money allowance, and we want 

to measure the impact of this treatment on his consumption of candies. If you could 

identify a perfect clone for Mr. Fulanito, the evaluation would be easy: you could just 

compare the number of candies eaten by Mr. Fulanito (say, 6) when he receives the 
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pocket money with the number of candies eaten by his clone (say, 4), who receives no 

pocket money. In this case, the impact of the pocket money would be 2 candies: the 

difference between the numbers of candies consumed under treatment (6) and the 

number of candies consumed without treatment (4). In reality, we know that it is 

impossible to identify perfect clones: even between genetically identical twins, there are 

important differences. 

 

 
Figure 2. The perfect clone (Gertler P., et al, 2016, pp 81) 

Further Reading  

Gertler, P. J., Martinez, S., Premand, P., Rawlings, L. B., & Vermeersch, C. M. (2016). 

Impact evaluation in practice. The World Bank. 

 

Summary of the session  

 Regression analysis is often used to model and make predictions about real-world 

systems. 

 Hypothesis testing is a fundamental part of any statistical analysis. 

 Causal inference and counterfactuals are the two concepts that are integral to the 

process of conducting accurate and reliable impact evaluations. 
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Session 3: Decision Focused Evaluation  

Learning objectives:  

After completing this section, participants will be able to: 

 Define Decision Focused Evaluation (DFE) 

 List the characteristics of DFE 

 Identify the advantages and limitations of DFE  

Session outline  

Activity  Topic  Time  Methodology  

1.1 Introduction to Decision Focused 

Evaluation (DFE) 

30 min. Reading and discussion  

1.2 Characteristics of DFE 15 min.  Reading and discussion  

1.3 Advantages and limitations of DFE 15 min Reading and discussion  

1.5 Summary of the session 15 min Reading 

 Total  1 hr. & 15 min.   
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Introduction to Decision Focused Evaluation (DFE) 

Decision Focused Evaluation (DFE) is a new breed of impact evaluation that tailors IE to 

the decision-making need of implementers. Recent advances in empirical development 

economics have shown that DFE provides indispensable tools for evidence-based 

policymaking. Financing is a critical component of the DFE. Financing DFE could come 

from numerous sources, including multinational aid and loans, government direct program 

budgets, public research grants, international, local, or private donors. However, grant 

funders in developing countries like Ethiopia still lack the technical capacity to properly 

identify, assess, evaluate, and finance relevant and state-of-the-art program evaluations 

that local leaders often undermine the role DFE could play in crafting sound 

socioeconomic policies and programs. Some DFE designed to solve the development 

issues are marred by misallocation of the limited budget in nations like Ethiopia. For 

example, evidence from a study undertaken to determine stakeholders’ demand for 

impact evaluation suggests that funders’ lack of technical capacity to understand and 

evaluate IE projects hampers efficient allocation of grant funds for Impact Evaluation 

research (IE). Understanding the basic IE technical tools is expected to improve grant 

funders' expertise in assessing and financing DFE based on relevance and reasonable 

costs. 

 

Figure 3. Decision Focused Evaluation theory of change (Source: IDinsight) 

Characteristics of DFE 

DFE has four main qualities- It is demand driven, cost effective, tailored to decision 

maker’s needs, available resources and constraints, and is embedded in an 

organization’s decision-making process. It also enables an immediate and efficient use 

of impact evaluations, which is a weakness for other types of evaluations like knowledge 

focused evaluation. 

DFE characteristics- Demand-driven 

This means when implementers dictate which specific evaluation questions and 

approaches to be used and which are most valuable. That is, prioritizing of the needs of 

implementers from the outset increases the implementers engagement with and 

ownership of evaluation activities. As the result, it maximizes the likelihood that the results 

will be acted upon.  The knowledge gap should flow from an explicit mapping of the 
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implementer’s theory of change for the given intervention. This will help implementers to 

identify evidence gaps in their context. An example is shown in the figure below.  

 

Figure 4. Example of intervention theory of change (Source: IDinsight) 
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DFE characteristics- tailored  

DFEs are tailored to optimize the evidence available to decision makers within their 

temporal, budgetary, operational, and political constraints. This is particularly essential to 

necessitate faster, cheaper, and simpler studies. That is, DFE can rely on proximate 

indicators than longer-term indicators if the time is short, use smaller samples and may 

rely on routine and pre-existing data. Additionally, if there are conditions that preclude 

randomization, then quasi-experimental approaches can be considered. Some examples 

or approaches to make evaluations faster, cheaper and less operationally disruptive are 

smaller and focused questionnaires, proximate outcome variables, skipping the baseline 

survey if not needed, non-randomized designs like matching, regression discontinuity, 

electronic surveys like mobile data collection and use of existing data collection systems.  

DFE characteristics- embedded  

This is to man that the evaluation function is embedded in an organization’s decision-

making apparatus. This will help to ensure the alignment of the DFE program with the 

organizational needs and constraints. Impact evaluation experts use their expertise to 

guide critical intervention designs and scale-up decisions made by executives to integrate 

social impact considerations in all of the major decisions.   

DFE characteristics- cost-effective  

DFE can be considered as an investment in evidence generation to improve social 

outcomes. Assessing evaluation cost-effectiveness can be done using a quite simple 

social return on investment framework that compares expected outcomes following “less 

informed” decision to those following a decision informed by impact evaluation evidence. 

A simple framework to assess a DFE’s social return on investment is described in the 

figure below.  

 

 

Figure 5. A simple framework to assess a DFE’s social return on investment 
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Advantages and limitations of DFE  

Advantages  

 DFE enables immediate and efficient use of evaluation evidence.  

 DFEs are also essential to improve the social impact within the implementing 

organization. They are demand driven tailored, embedded, and cost-effective. 

These characteristics enables DFEs to fully align the decision-making needs, 

and therefore, are better suited to influence immediate programmatic actions 

than the Knowledge-based Focused Evaluations (KFE).   

 External validity poses less of a threat to DFEs than KFEs.  

Limitations 

 DFEs are less well suited to share intervention-specific knowledge globally, and 

their contribution to development theory will be limited.  

 For DFEs to be demand-driven, the implementing organization must have an 

awareness of its own evidence gaps. Implementers may not recognize when 

they lack evidence to support their decisions, and they may not understand 

when impact evaluation are appropriate for their needs. Therebefore, DFEs are 

most likely to be used by organizations possessing some familiarity with impact 

evaluations and their uses, or when there is a close relationship and reciprocal 

communication between the implementer and evaluators.   
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Summary of the session 

 Decision Focused Evaluation (DFE) is a new breed of impact evaluation that tailors 

IE to the decision-making need of implementers. 

 DFE has four main qualities- It is demand driven, cost effective, tailored to decision 

maker’s needs, available resources and constraints, and is embedded in an 

organization’s decision-making process. 

 DFE enables an immediate and efficient use of impact evaluations, which is a 

weakness for other types of evaluations like knowledge focused evaluation. 

 DFE enables immediate and efficient use of evaluation evidence.  

 DFEs are less well suited to share intervention-specific knowledge globally, and their 

contribution to development theory will be limited.  
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Session 4: Theory of Change  

Learning objectives:  

After completing this section, participants will be able to: 

 Define theory of change 

 Define result chain 

 Identify the basic elements of result chain 

Session outline  

Activity  Topic  Time  Methodology  

1.1 Theory of change in impact 

evaluation  

45 min. Reading and discussion  

1.2 Result chain  30 min Reading and discussion 

 Summary  15 min.  Reading  

 Total  1 hr. & 15 min.   
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Theory of change in Impact Evaluation  

 A theory of change is a description of how an intervention is supposed to deliver the 

desired results. It describes the causal logic of how and why a particular program, 

program modality, or design innovation will reach its intended outcomes. A theory of 

change is a key underpinning of any impact evaluation, given the cause-and-effect focus 

of the research. As one of the first steps in the evaluation design, constructing a theory 

of change can help specify the research questions. 

Theories of change depict a sequence of events leading to outcomes; they explore the 

conditions and assumptions needed for the change to take place, make explicit the causal 

logic behind the program, and map the program interventions along logical causal 

pathways. Working with the program’s stakeholders to put together a theory of change 

can clarify and improve program design. This is especially important in programs that 

seek to influence behavior: theories of change can help disentangle the intervention’s 

inputs and activities, the outputs that are delivered, and the outcomes that stem from 

expected behavioral changes among beneficiaries. 

The best time to develop a theory of change for a program is at the beginning of the 

design process, when stakeholders can be brought together to develop a common vision 

for the program, its goals, and the path to achieving those goals. Stakeholders can then 

start implementing the program from a common understanding of the program, its 

objectives, and how it works. Program designers should also review the literature for 

accounts of experience with similar programs and verify the contexts and assumptions 

behind the causal pathways in the theory of change they are outlining. 

  

Result chain  

A results chain is one way of depicting a theory of change. Other approaches include 

theoretical models, logic models, logical frameworks, and outcome models. Each of these 

models includes the basic elements of a theory of change: a causal chain, a specification 

of outside conditions and influences, and key assumptions. In this book, we will use the 

results chain model because we find that it is the simplest and clearest model to outline 

the theory of change in the operational context of development programs. 

A results chain establishes the causal logic from the initiation of the program, beginning 

with resources available, to the end, looking at long term goals. It sets out a logical, 

plausible outline of how a sequence of inputs, activities, and outputs for which a program 

is directly responsible interacts with behavior to establish pathways through which 

impacts are achieved. A basic results chain will map the following elements: 

 Inputs:  Resources at the disposal of the project, including staff and budget. 

 Activities:  Actions taken or work performed to convert inputs into outputs. 
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 Outputs: The tangible goods and services that the project activities produce; these 

are directly under the control of the implementing agency. 

 Outcomes: Results likely to be achieved once the beneficiary population uses the 

project outputs; these are usually achieved in the short to medium term and are 

usually not directly under the control of the implementing agency. 

 Final outcomes: The final results achieved indicating whether project goals were 

met. Typically, final outcomes can be influenced by multiple factors and are 

achieved over a longer period of time. The results chain covers both implementation 

and results. Implementation concerns the work delivered by the project, including 

inputs, activities, and outputs. These are the areas under the direct responsibility of 

the project that are usually monitored to verify whether the project is delivering the 

goods and services as intended. Results consist of the outcomes and final 

outcomes, which are not under the direct control of the project and which are 

contingent on behavioral changes by program beneficiaries. In other words, they 

depend on the interactions between the supply side (implementation) and the 

demand side (beneficiaries). 

 These are the areas typically subject to impact evaluation to measure effectiveness. 

 

 
Figure 6. The Elements of the results chain (Gertler P., et al, 2016, pp 65) 

A good results chain will help surface assumptions and risks implicit in the theory of 

change. Policy makers are best placed to articulate the causal logic and the assumptions 

on which it relies—as well as the risks that may affect the achievement of intended results. 

The team that conducts the evaluation should draw out these implicit assumptions and 
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risks in consultation with policy makers. A good results chain will also reference evidence 

from the literature regarding the performance of similar programs. 

Results chains are useful for all projects—regardless of whether or not they will include 

an impact evaluation—because they allow policy makers and program managers to make 

program goals explicit, thus helping to clarify the causal logic and sequence of events 

behind a program. They can also identify gaps and weak links in program design and 

therefore can help improve program design. Results chains also facilitate monitoring and 

evaluation by making evident what information needs to be monitored along each link in 

the chain to track program implementation and what outcome indicators need to be 

included when the project is evaluated. 
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Module 2. Methods of impact evaluation 

Objectives of the module  

By the end of this module, participants will be able to: 

 List the different impact evaluation methods 

 Describe the difference between impact evaluation methods  

 Define randomized assignment  

 Identify how to design a randomized experiment 

 Explain the difference between external and internal validity 

 List the advantages of randomization  

 Explain the steps of randomized assignment of a program to treatment and 

control  

 Define instrumental variables (IV) 

 Identify how IV is different from other types of impact evaluation methods  

 Define Intention-to-treat (ITT) and treatment-on-the-treated (TOT) 

 Define regression discontinuity design 

 Identify the conditions and assumptions of RDD 

 Describe the difference between Fuzzy and sharp types of RDD designs 

This module comprises 5 sessions. 

1. Randomized assignment 

2. Instrumental variables 

3. Regression discontinuity design 

4. Difference-in-differences 

5. Matching   

Session 1: Randomized assignment 

 

Learning objectives: 

After completing this section, participants will be able to: 

 Define randomized assignment  

 Identify how to design a randomized experiment 

 Explain the difference between external and internal validity 

 List the advantages of randomization  

 Explain the steps of randomized assignment of a program to treatment and 

control  

Session outline  

Activity  Topic  Time  Methodology  

1.1 Evaluating programs based on the rules 

of assignment 

40 min. Reading and discussion  
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Activity  Topic  Time  Methodology  

1.2 Randomized selection and assignment 30 min. Reading and discussion  

1.3 Advantages of randomization  15 min. Reading and discussion  

1.4 Internal and external validity 10 min. Reading and discussion  

1.5 Steps in Randomized Assignment to 

treatment  

15 min. Reading and discussion  

1.6 Summary of the session 10 min Reading 

 Total  2 hrs.   
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Evaluating programs based on the rules of assignment 

One of the essential parameters for determination of an impact evaluation method is the 

rule of the program. Programs should have fair and transparent rule for program 

assignment. Randomized assignment gives everyone the chance to participate in the 

program and is considered as the most transparent rule for allocating resources. The 

randomized assignment is also known as Randomized Controlled Trial (RCT). This type 

of method is considered as the strongest method for evaluating the impact of a certain 

program. As the result, it has become as the most commonly used type of impact 

evaluation methods to measure impact of programs in the recent years. 

 

Randomized selection and assignment 

Random selection is how a researcher draws the sample participants for the study from 

a population, and random assignment is how the researcher assigns the sample drawn 

from the source population to different groups of treatments in the study. For example, if 

a research drew a random sample of 100 clients from a population of 1000 current clients 

of a certain organization, it is called random sampling. Random assignment occurs, for 

example, if the researcher then randomly assigns 50 of the clients to get some new 

additional treatment and the rest 50 to the control group.  

In randomization, every subject of study participant has the chance to be assigned to the 

treatment (or control) group. It is generally achieved by employing a random number 

computer program generator or lottery method. Randomization procedure may differ 

depending the study design. For example, randomization into treatment or control can be 

done by individuals or groups like assignment by geographic, demographic or other 

factors prior to random assignment. Sometimes, it is possible to have only one of the 

random selection or random assignment but not the other in a study. Additionally, it is 

also possible to have neither the random selection nor the random assignment, which is 

nonrandom selection and nonrandom (nonequivalent) assignment.  

Randomized assignment can be used as a program allocation rule when the eligible 

population is greater than the number of program spaces available and when a program 

needs to be gradually phased in until it covers the entire eligible population. An example 

of randomized assignment is a medical trial in which a researcher assigns some 

participants using a random method to a treatment drug or placebo group.  

 Advantages of randomization  

Random assignment of the study population into treatment and control arms provides the 

most accurate analysis of the effect of an intervention program on a certain outcome 

regardless of other possible factors that could affect the outcome/s of the study. Because 

the random assignment method ensures that the difference between the treatment and 

control groups is solely due to chance. Randomized assignment is considered as a 
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powerful tool for drawing valid inferences about cause and effect. It is also considered as 

the gold standard of impact evaluation methods. Randomization has been extensively 

used in human clinical trials and other biological experiments. It also produces a 

comparable group and eliminates the different sources of bias in a treatment assignment, 

and therefore, prevents selection bias and accidental bias. 

 Internal and external validity   

An evaluation program is considered to have an internal validity if it provides an accurate 

estimation of the counterfactual through a valid comparison whereas external validity is 

achieved if the evaluation sample accurately represents the source population in which 

the sample was drawn from and that the results of the evaluation can then be generalized 

to the source population. The external validity of a research can be achieved by ensuring 

the use of a rando sampling method whereas the internal validity of a research can be 

achieved by using a randomized assignment of a treatment program.  

Random selection of study participants is related to sampling of a research. As the result, 

it is related to external validity (generalizability) of the results of a study. Because lack of 

use of random selection will reduce the representativeness of the study participants to 

the larger group of population in which they are drawn (source population). Whereas, 

random assignment is related to the design of the study, and therefore, to internal validity 

of the study. Random assignment is done in order to assure that the treatment groups 

are similar to each other prior to the treatment.  

 

Figure 7. Showing random sampling and randomized assignment of treatment. 



 

53 
 

Steps in Randomized Assignment to treatment  

There are three steps that help the successful assignment of a treatment program in a 

randomized way. The first step is to define the eligible unit (person, health center, school, 

entire village, and so on) who can be included in the study. Depending the power 

calculation, if small sample size, the entire all of the eligible units can be included in the 

study. However, if the sample size is lower than the eligible units, then a random selection 

of the eligible units will be made, which is the second stage. In the third stage, random 

assignment of the study participants to treatment and comparison group will be made.  

 

Figure 8. Steps in Randomized Assignment to Treatment 

Summary of the session 

 Randomized assignment is the robust method to estimate counterfactual and is 

considered as a gold standard of impact evaluation.  

 Each eligible unit had the same probability of being selected for treatment in 

randomized assignment.  

 Random sampling refers to the selection of the study population from eligible 

units, whereas random assignment is when study participants are assigned to 

the experimental vs control group.  
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Session 2: Instrumental Variables  

Learning objectives 

After completing this section, participants will be able to: 

 Define instrumental variables (IV) 

 Identify how IV is different from other types of impact evaluation methods  

 Define Intention-to-treat (ITT) and treatment-on-the-treated (TOT) 

Session outline  

Activity  Topic  Time  Methodology  

2.1 Evaluating programs using 

instrumental variables  

30 min. Reading and 

discussion  

2.2 Imperfect compliance  15 min. Reading and 

discussion 

2.3 Intention-to-treat 15 min. Reading and 

discussion  

2.4 Randomized promotion as an 

instrumental variable 

15 min. Reading and 

discussion  

2.5 Summary of the session 10 min Reading 

 Total  1 hr. &35 

min. 
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Evaluating programs using instrumental variables 

Instrumental variables (IV) are used when not everyone complies with their assignment. 

IV methods are used when a program administrator is not able to ensure full compliance 

with the randomized assignment of the program to the study participants. Additionally, it 

is used to evaluate programs with voluntary enrollment or universal coverage. IV relies 

on some external sources of variation to determine treatment status. It influences 

someone’s likelihood of participating in a program. However, it is outside of the 

participant’s control and unrelated to participant’s characteristics. Instrumental variable is 

commonly used in two common applications of impact evaluation. The first is as an 

extension of the randomized assignment and the second is in the case of voluntary 

enrollment or universal coverage, which is referred as randomized promotion.  

Imperfect compliance  

After assignment of study participants to intervention program, full compliance with the 

program and adherence to the treatment and control program is essential to evaluate the 

true impact of the program on the outcomes of the study. However, RCTs are frequently 

characterized by imperfect compliance, in that the treatment assignment and the actual 

“take up,” or treatment delivery, are not the same. This results in an RCT with imperfect 

compliance.  There may not be 100 strict compliance with the treatment and assignment 

of the program. Imperfect compliance occurs when not all study participants who were 

assigned to take a treatment program choose to do so. Additionally, study groups 

randomly assigned not to take the program may decide instead to take the intervention 

program, and this results in a failure of the study to identify the treatment effect.  

 

Figure 9. Randomized assignment with imperfect compliance. Source: Paul J., et al. 

Impact evaluation in practice second edition.   
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Figure 10. Treatment effect only partially identified in an imperfect RCT. Source: Zahra 

S. Randomized control trials in an imperfect world 

There are a number of strategies that are used to analyze data from RCTs with imperfect 

compliance. The most commonly used methods of analysis are the use of an intent-to-

treat measure and the use of a local average treatment effect. Both of these are causal 

effects but neither measures 

the impact of mandating the treatment for the entire population.  

 Intention-to-treat 

Intention-to-treat (or Intent-to-treat (ITT)) is a frequently used measure of causal effects 

in an imperfect RCTs. It compares the outcomes across groups that are randomly 

assigned the treatment, without consideration as to whether the subjects actually take up 

the treatment or not. In other words, ITT estimates the difference in the outcome of a 

certain program between participants assigned to the intervention and those assigned to 

the control group, irrespective of whether the units that were assigned to the treatment 

group actually receive the treatment or not. Whereas, treatment-on-the-treated (TOT) 

estimates the difference in outcomes between the participants that actually receive the 

treatment and the comparison group.  
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Randomized promotion as an instrumental variable 

Randomized promotion is an instrumental variable method which is useful to estimate the 

impact of a program in unbiased way. For example, when a certain program is open to 

everyone who is eligible to participate in the program. There are certain limitations of the 

randomized promotion as instrumental variable. The promotion should be effective and 

should promote enrollment of participants to the program. The other limitation is that the 

individuals who participate in the program voluntarily may not represent the source 

population because of possibility of a different population characteristics.  

 

Summary of the session 

 Instrumental variables (IV) are used when not everyone complies with their 

assignment. IV methods are used when a program administrator is not able to ensure 

full compliance with the randomized assignment of the program to the study 

participants. 

 Intention-to-treat estimates the difference in outcomes between the units assigned to 

the treatment group and the units assigned to the comparison group, irrespective of 

whether the units assigned to the treatment group actually receive the treatment.  
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Session 3: Regression discontinuity design 

Learning objectives 

After completing this section, participants will be able to: 

 Define regression discontinuity design 

 Identify the conditions and assumptions of RDD 

 Describe the difference between Fuzzy and sharp types of RDD designs 

Session outline  

Activity  Topic  Time  Methodology  

1.1 Regression discontinuity design 30  min. Reading and discussion  

1.2 Conditions and assumptions of 

RDD 

15 min. Reading and discussion  

1.3 Fuzzy vs. Sharp Design 30 min. Reading and discussion  

1.4 Summary of the session 10 min Reading 

 Total  1 hr. &25 min.  
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Regression discontinuity design 

Regression discontinuity design (RDD) is used when there is a discrete cut-off point that 

divides the sample into treatment and control group. It allows researchers to compare 

study participants immediately above and below the cut-off point. It is used in social and 

developmental programs that use an index to decide who is eligible to enroll in the 

treatment program or in the control group. The cut-off point is based on a continuous 

variable. The cut-off point can be, for example, age, income, score, poverty index, or class 

size.   

For RDD, assignment rule to intervention and control program is based on a certain cut-

off or threshold. For example, poverty score or family income can be used as a criterion 

to determine the treatment and control group. Taking poverty score as an example, 

households with low scores are classified as poor and can be included as an intervention 

group, and those with higher scores are considered as richer and will be grouped as the 

control group. Those in disadvantaged areas or in the lowest wealth status (below some 

cut-off point) to be included in the support program.  

 

Figure 11. Rice yield, smaller farms versus large farms at baseline. Source: Paul J., et al. 

Impact evaluation in practice second edition. 
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Figure 12. Rice yield, smaller farms versus large farms at follow-up. Source: Paul J., et 

al. Impact evaluation in practice second edition. 

In regression discontinuity design, assignment to intervention and control group is not 

random but using some cut-off point. It provides estimates for those around the cut-off 

score, but not for the observations far from it. That is, it provides the local average 

treatment effects around the cut-off point, where treatment and comparison units are most 

similar.  

Conditions and assumptions of RDD 

1. There should be a continuous eligibility index. Some of the example of continuous 

indexes like age, income, score, poverty index, or class size.  

2. A clearly defined cutoff point to determine the eligibility of individuals to a program 

or not. For example, a household with poverty score less than 50 out of 100 might 

be eligible for a certain intervention program and those above the cutoff point will 

be eligible for the control group. 

Fuzzy vs. Sharp Design 

The rule of the assignment process into treatment groups can take a deterministic (a 

sharp design) or probabilistic (fuzzy design). In sharp designs of RDD, the probability of 

treatment changes from 0 to 1 at the cutoff. For example, if a scholarship award is given 

to all students above a threshold test score of 80%, then the assignment rule defines 

treatment status deterministically with probabilities of 0 or 1. In Fuzzy design of RDD, the 

probability of treatment is discontinuous at the cutoff, but not to the degree of a definitive 
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0 to 1. For example, if food stamp eligibility is given to all households below a certain 

income, but not all households receive the food stamps, then the assignment rule defines 

treatment status probabilistically but not perfectly.  

 

Figure 13. Sharp Vs Fuzzy RDD. Source: The World Bank 

Summary of the session  

 Regression discontinuity design is an impact evaluation method that is adequate 

for programs that use a continuous index to rank potential participants and that 

have a cutoff point along the index that determines whether or not potential 

participants are eligible to receive the program. 

 RDD is used when there is a continuous eligibility index.  

 In sharp designs of RDD, the probability of treatment changes from 0 to 1 at the 

cutoff. 

 In Fuzzy design of RDD, the probability of treatment is discontinuous at the cutoff, 

but not to the degree of a definitive 0 to 1. 
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Session 4: Difference-in-differences 

Time: 60 minutes  

Learning objectives: 

After completing this section, participants will be able to: 

 understand a difference-in-difference design  

 describe identifying assumptions for the difference-in-difference design  

 understand the strength and limitations of a difference-in-difference study  

Core competencies 

 critically examine identifying assumptions for difference-in-difference design 

 critically evaluate a difference-in-difference design 

Session outline  

Activity  Topic  Time  Methodology  

1.1 Describing DID design 30 Reading and discussion   

1.2 Group exercise  15 Assignment    

1.3 Summary of sessions  15 Reading  

 Total   1 hr.  
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Difference-in Differences (DID) 

In the previous sections, we discussed a randomized assignment, randomized promotion, 

and regression discontinuity design (RDD) which are based on treatment assignments on 

exact criteria. In contexts where random assignment is not possible or practical, 

difference-in-differences (DID) and matching could be effective tools to provide causal 

inference.  

Suppose we have two groups, one that received treatment at some point and one that 

did not. The first strategy to identify the effect of the treatment would be to take a simple 

before and after difference. This however would only remove time-invariant but not time-

varying unobservable. To remove both time-invariant and time-varying unobservable, one 

would need to take the double difference between the two groups before and after. In 

doing so, the DID strategy provides a powerful tool to identify treatment effects in these 

contexts. However, it requires a strong identifying assumption which we discuss below.  

 

Fundamental Identifying assumption 

For a DID estimator to be valid, a parallel trend assumption needs to be fulfilled. The 

parallel trend assumption implies that the outcome of interest would change similarly 

between control and treatment groups. In other words, in the absence of the treatment, 

the two groups would follow a similar trend in the outcome of interest.   

To test the parallel trends assumption, we need at least three observations in time, two 

observations before treatment, and one observation after treatment. So that we could use 

the two observations to test for parallel trends before the intervention. The trends could 

be linear, or non-linear however as long as they are parallel before the intervention, the 

assumption will be fulfilled. The figure below illustrates how we estimate the DID model 

when a linear parallel trend assumption is fulfilled. 
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Figure 14. Graphic illustration of Difference-in-differences method 

Assume that we observe two states in a certain country in east Africa, designated as  𝑠 =

𝑇, and 𝑠 = 𝐶. State 𝑇 is affected by a policy change and state 𝐶 was not. Further assume 

that we observe these states for two time periods, 𝜏 =  0 (pre-policy change) and 𝜏 =  1 

(post-policy change). Formally, for some outcome (𝑌𝑖𝑠𝑡) that we observe at the individual 

level, the DID estimator is given as 

(�̅�𝑇1 − �̅�𝑇0) − (�̅�𝐶1 − �̅�𝐶0) = ∆�̅�𝑇 − ∆�̅�𝐶 

Where �̅�𝑠𝜏 =
1

𝑁𝑠𝜏
∑ 𝑌𝑖𝑠𝜏𝑖  measures the average value of outcome of interest for each state. 

The DID estimator calculates the difference in difference between the state average 

values of the outcome of interest. 

The DID estimator can also be implemented in an econometric framework. One could run 

the following regression: 

𝑌𝑖𝑡 = 𝛼 + 𝛽𝜏𝑡 + 𝛾𝑠𝑖 + 𝛿𝜏𝑡𝑠𝑖 + 휀 𝑖𝑡   

 Where,  𝜏𝑡 = 0 if observation i is from the baseline survey (pre-policy change), and 𝜏𝑡 =

1 if it is from the follow-up survey (post-policy change). 𝑠𝑖 = 1  if observation i is in the 

treatment group (state), and 𝑠𝑖 = 0   if it is in the comparison group (state). The impact 𝛿 
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is estimated by regressing y on 𝜏, 𝑠, and the product 𝜏𝑠. We can show that the regression 

based DID estimator produces identical result. From equation above, we derive the 

following estimate for the outcomes of interest for the two groups: 

 𝑌𝑇1 = 𝛼 + 𝛽 + 𝛾 + 𝛿 ; 𝑌𝑇0 = 𝛼 + 𝛾; 𝑌𝐶1 = 𝛼 + 𝛽; and 𝑌𝐶0 = 𝛼 

Hence, the difference in differences estimator is given by the following expression: 

(�̅�𝑇1 − �̅�𝑇0) − (�̅�𝐶1 − �̅�𝐶0) = (𝛼 + 𝛽 + 𝛾 + 𝛿 − 𝛼 − 𝛾) − (𝛼 + 𝛽 − 𝛼) = 𝛿, which measures 

the Average treatment Effect (ATE). 

To verify the “Parallel trends” assumption, we could estimate the same equation as 

above with 2 observations before the treatment and verify that 𝛿 is not significantly 

different from 0 and small (i.e., a precise zero). Such a test is often referred to as a 

placebo test. As an additional validity test, one could re-estimate the regression model 

above using the entire sample and different outcomes related to the outcome of interest 

but would not ideally be affected by the treatment. Such a validity test is referred to as a 

falsification test.  

Triple Differences 

There could be situations where a simple double-difference would not provide a proper 

causal inference. For example, consider a policy change in state 𝑠 = 𝑇 in time period 𝜏 =

 1  that only affects persons 60 years and older. In that case, we might use individuals 

aged 50-59 in the control state 𝑠 = 𝐶, as an appropriate control group. This would require 

an additional layer of differencing on the simple DID research design, resulting in a triple-

DID estimator. In this context, a triple DID estimator is the most effective tool to identify 

causal relationships. 

 Let 𝑌𝑖𝑠𝑡𝑎 be defined as above, but with 𝑎 =  0 signifying persons of age 50-59 and 𝑎 =

 1 signifying persons of age 65 and older. Then the triple DID estimator is: 

(�̅�𝑇11 − �̅�𝑇10) − (�̅�𝑇01 − �̅�𝑇00) − (�̅�𝐶11 − �̅�𝐶10) − (�̅�𝐶01 − �̅�𝐶00) = ∆�̅�𝑇1 − ∆�̅�𝑇0 − ∆�̅�𝐶1 − ∆�̅�𝐶0 

Where �̅�𝑠𝜏𝑎 =
1

𝑁𝑠𝜏𝑎
∑ 𝑌𝑖𝑠𝜏𝑎𝑖 .  

In other words, we compare the evolution of the gap between 60+ - (plus or minus) year-

olds and 50-59-year-olds in the treated state to the evolution of the gap between 60+-

year-olds and 50-59-year-olds in the control state. The advantage of this triple-DID 

structure is that it allows us to relax our assumptions on a parallel trend for the states. We 

no longer need to assume that outcomes for both states would evolve similarly in 

expectation. We now need only assume that to the extent that outcomes evolve differently 

in state 𝑠 =  1 than state 𝑠 =  0, the differences affect age groups 𝑎 =  1 and 𝑎 =  0 

similarly. We can easily implement this triple-DID estimator within the regression 

framework as shown in the simple difference-in-differences regression model above. 
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Group Exercise 

(based on a paper selected by the trainer)  

- Describe the Difference-in-difference design 

- Describe the identifying assumption  

- Critically reflect on the validity of the identifying assumption and DID design 

o Discuss its strengths and weaknesses 
 

Summary of the session 

 Dif-in-Dif applies a difference in the average outcomes of measure between the 

participating group and non-participating group 

- DID assumes that in the program’s absence, trends between participants and non-

participants would be the same 

- To prove equal trends, we need at least 2 observations before-hand and 1 

observation afterward. 

- If the parallel trend fails, one could combine DID with other methods for better 

estimates  

- One could design triple DID in the presence of triple layers of differencing  

- What if the Parallel trend test fails? 

o If the parallel trend test fails, then one can combine DID with matching (e.g., 

propensity scores, exact characteristics or synthetic controls) using pre-

intervention data.  
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Session 5: Matching 

Time: 60 minutes  

Learning objectives 

After completing this section, participants will be able to: 

 Describe exact matching 

 Describe propensity matching design and related matching algorithms   

 Describe identifying assumptions for matching design  

 List the strength and limitations of a matching study  

Core competencies 

 Describe exact matching 

 Describe propensity matching design and matching algorithms   

 Describe identifying assumptions for matching design  

 Critically evaluate a study based on matching design  

Session outline  

Activity  Topic  Time  Methodology  

1.1 Describing Matching design 30 Reading and discussion 

1.2 Group exercise  15 Assignment  

1.3 Summary of sessions  15 Reading  

 Total  1 hr.  

 

Matching 

The goal of matching is to find a comparison unit among controls (from another data 

source) that has similar values of observable characteristics with the treatment group. It 

is important to note, however, that this comparison unit need not be a single unit rather, 

it can be a composite (i.e., a weighted average) of several different control units that have 

similar values of the observable variable. There are different types of matching such as 

exact and propensity based.  

 

Exact Matching  

One could do exact matching on a few observable characteristics 𝑋 (such as age, gender, 

education). Non-treated observation 𝑗 with identical characteristics as treated observation 

𝑖 serves as a control for 𝑖. For each treated unit, we pick up the best comparison unit 
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(match) from another data source. These matches are selected based on similarities in 

observed characteristics. However, in reality, it is very hard to find an exact matching with 

a few observable characteristics. Instead, there may be many important characteristics 

that would enable identifying a comparable observation. This requires a different type of 

matching estimator called Propensity-Score Matching (PSM) that addresses the 

dimensionality problem that arises with too many characteristics. 

 

Propensity Score Matching  

PSM matches on the probability of participation based on a broad set of observed 

characteristics 𝑋, instead of a few 𝑋. PSM assumes that non-observable characteristics 

of the treatment and control groups are highly correlated to observable characteristics 

(𝑋). The control (comparison) groups are valid only if they have not chosen not to 

participate, even with the same 𝑝(𝑋). The following describes the steps to follow for 

successful propensity score matching proposed by Rosenbaum and Rubin: 

1) We first need to compute everyone’s probability of participating, based on their 

observable characteristics, using a logit or probit regression of the form: 

𝑌𝑖𝑡  =  𝛼 +  𝛽1𝑋1  +  … . + 𝛽𝑘𝑋𝑖𝑘  + 𝑒𝑖   

Where 𝑌𝑖𝑡 = 1 if in the treatment group, 0 otherwise. After the estimation, we then 

predict the probability of treatment for each observation 𝑖 =  �̂�(𝑋𝑖), called propensity 

scores, for each member 𝑖 of the treatment and comparison groups. 

 

2) We then match participants and members of the comparison group. For each 

participant 𝑖, we find the non-participant 𝑗 with the closest value of the propensity score 

�̂�(𝑋𝑖) ≈ �̂�(𝑋𝑖). To make this more effective we restrict the samples to ensure common 

support, i.e., only keep the range of values for the propensity score that includes both 

participants and non-participants, and determine a tolerance limit based on how 

different can matched control individuals or villages be. For instance, we could match 

only observations that have a difference in 0.001. This implies non-treated 

observations 𝑚 with the probability of treatment �̂�(𝑋𝑚) equal to that of treated 

observation 𝑖 is the control for 𝑖. More formally, we could use one of the following 

algorithms for propensity score matching: 

 Nearest neighbor matching estimator: a comparison unit closest to the treated 

unit in terms of propensity score gets matched. It could be done with and without 

replacement.   

 Caliper and radius matching: comparison units within a certain tolerance level 

of the maximum propensity score distance (caliper) of the treated units get 

matched, where the caliper is often given as a fraction of the standard deviation 

of the propensity score.  
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 Kernel and local linear matching estimator: non-parametric matching estimators 

that use weighted averages of propensity scores for all observations in the 

control group to construct the counterfactual outcome. 

 Stratification and Interval matching: partitions the (propensity score) common 

support into a set of intervals/strata/blocks and calculates the treatment effects 

within each strata by taking the average difference in outcomes of interest 

between treated and control groups. This algorithm is also referred to as interval 

matching, blocking and sub classification. 

 

3) The difference in outcomes for each participant and its match is the estimate of the 

gain due to the program for that observation. Calculate the mean of these individual 

gains to obtain the average overall gain for participants. This is the Average Treatment 

Effect on the Treated (ATT) since it is measured on a representative sample of 

participants. In technical terms, the treatment effect is given by 
1

𝑁𝑇
∑ (𝑌𝑖 − 𝑌𝑚𝑖)𝑖∈𝑇  which 

measures the average difference in outcome measure 𝑌 between treatment group, 𝑇 

and its matched control group, 𝐶.  

Group Exercise  

(based on a paper selected by the trainer)  

- Describe the matching design (and algorithm)   

- Describe the identifying assumption 

- Critically reflect on the validity of the identifying assumption and matching design  

o Discuss its strengths and weaknesses 

Summary of the session  

- For each treated unit, we pick up the best comparison unit (match) from another 

data source.  

- Matches are selected based on similarities in observed characteristics.  

- Exact matching vs Propensity matching in relation to practical difficulty to find an 

exact matching many important characteristics.  

- Matching at baseline can be very useful. 

Steps to do PSM:  

i) Representative and highly comparable survey of nonparticipants and 

participants. 

ii) Pool the two samples and estimate a logit (or probit) model of program 

participation. 

iii) Restrict samples to assure common support (an important source of bias in 

observational studies). 

iv) For each participant find a sample of non-participants that have similar 

propensity scores. 
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v) Compare the outcome indicators. The difference is the estimate of the gain 

due to the program for that observation. 

vi) Calculate the mean of these individual gains to obtain the average overall 

gain. 

Limitations of matching  

o Matching requires large samples and good quality data. 

o Highly dimensional problem 

o Difficult to select correct set of conditioning variables 𝑋 

o Does not allow for selection on unobserved variables 

o Know the assignment rule and match based on it:  

 combine with other techniques (i.e. diff-in-diff) 

 ex-post matching is risky: 

 If there is no baseline, be careful! 

 Matching on endogenous ex-post variables gives bad results. 

Bibliography 
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Module 3. DFE sampling, Data collection and Analysis 

Time: 8 hours  

Objectives of the module  

By the end of this module, participants will be able to: 

- Critically evaluate a sampling design 

- Identify the steps of questionnaire design 

- Explain field organization and survey management 

- Describe quality assurance and data management plan 

- Assess a transparency and reproducibility plan 

Sessions  

This module comprises 5 sessions 

1. Power calculations and sampling design 

2. Questionnaire design 

3. Field organization and survey management 

4. Quality assurance and data management 

5. Transparency and reproducibility 
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Session 1: Power Calculations and Sampling Design  

Time: 60 minutes 

  

Learning objectives 

After completing this section, participants will be able to: 

 Understand Minimum Detectable Effect (MDE), Power, and Sample size 

 Use STATA to estimate sample size, determine MDE, and assess the power of 

given sample size for randomized control trials 

 Understand the effect of sample design assumptions on power, sample size and 

MDE 

 Critically evaluate a power calculation  

Core competencies 

 Evaluate the effect of sample design assumptions on power, sample size and 

MDE 

 Describe power calculation    

Session outline  

Activity  Topic  Time  Methodology  

1.1 Describing sampling design 25 mins Reading/ 

discussion 

1.2 Describing STATA example on 

calculating MDE, power and simple size  

35 mins Reading/ 

discussion 

 Total 60 mins  

 

Introduction 

Thus far, we have used statistical tests to determine if the mean difference of an outcome 

between two groups is statistically significant. This is done by specifying a null hypothesis 

(typically the mean difference is zero) and using the t-statistic and p-value to determine if 

we can reject the null hypothesis (more details in modules 1 and 2). When evaluating the 

null hypothesis, we can make two types of error. If we reject the null hypothesis when it 

is actually true, we would be incurring in a type I error (false positive). If we fail to reject 

the null hypothesis, it is actually false, we would be incurring in a type II error (false 

negative). In other words, if the regression coefficient is not statistically significant when 

the true coefficient is statistically significant, we would be incurring in a type II error. The 
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power of a statistical test is inversely associated with the probability of observing a type 

II error. 

It is important to distinguish between a cross-sectional representative sample to measure 

a population parameter, and a sample to detect the difference between the means of two 

groups of populations. In the former, the objective is to estimate the sample size 

necessary to measure a population parameter (e.g. mean income, prevalence of 

diseases, etc.). In the latter, the objective is to determine a sample size large enough to 

restrict the prevalence of false positives and false negatives to acceptable minimum levels 

in measuring the mean difference between two populations.  

Consider the following regression 𝑌𝑖 = 𝛼 + 𝛽𝐷𝑖 + 휀𝑖 with a sampling variance for 𝛽 given 

as 𝑉𝑎𝑟(𝛽) =
1

𝑃(1−𝑃)

𝜎2

𝑁
, where  𝑌 is the outcomes of interest, 𝐷 is the treatment variable 

(Randomized intervention), 𝑃  is a fraction of the sample assigned to the treatment group, 

and 𝑁 is the simple size. With insufficient sample size, there is a risk of not finding any 

statistical evidence of the effect of D (treatment variable) on Y (outcomes of interest).  

Power: is defined as the likelihood of detecting an effect where that effect actually exists. 

Given an effect size of  𝛽𝐸, the power of the test can be calculated as: 

 

Minimum Detectable Effect (MDE) is the smallest difference in the means that we can 

measure between two groups for the given sample size, power and type I error rate. It is 

given as: 

 

Sample size: is the number of observations or participants. One can calculate the 

required simple size as follows:  
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One can implement these calculations in different programs, e.g. STATA, and optimal 

design software. Below, we present STATA examples from CEGA’s impact evaluation 

manual.  

 

STATA application 

 

STATA example on MDE calculation  

  

  

           m2 = 2787.2926

        delta =  287.2926

Estimated effect size and experimental-group mean:

           sd = 1400.0000

           m1 = 2500.0000

  N per group =       500

            N =      1000

        power =    0.9000

        alpha =    0.0500

Study parameters:

Ho: m2 = m1  versus  Ha: m2 != m1; m2 > m1

t test assuming sd1 = sd2 = sd

Estimated experimental-group mean for a two-sample means test

Performing iteration ...

Type I error rate 

Assumption about the mean in the 

control group 

MDE 
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STATA example on calculating power to detect a treatment effect  

 

We are losing power (90% to 62%) due to the fact that the expected effect (200.0) is 

smaller than the MDE (287.3). 

 

 

 

 

 

 

 

 

 

  

        power =    0.6166

Estimated power:

           sd = 1400.0000

           m2 = 2700.0000

           m1 = 2500.0000

        delta =  200.0000

  N per group =       500

            N =      1000

        alpha =    0.0500

Study parameters:

Ho: m2 = m1  versus  Ha: m2 != m1

t test assuming sd1 = sd2 = sd

Estimated power for a two-sample means test

We want to know the estimated 

power for this difference in 

means.  

m2 – m1 
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STATA example on estimating the simple size to have power to detect a treatment 

effect  

We want to know the required sample size to detect this difference in means. 

 

 

Effect of Power and Type I error assumptions 

 

 

As we see it in the formulas and the graph presented above, the power of the test 

increases with the sample size and the following parameters affect the sample size, 

power and MDE: 

  N per group =      1031

            N =      2062

Estimated sample sizes:

           sd = 1400.0000

           m2 = 2700.0000

           m1 = 2500.0000

        delta =  200.0000

        power =    0.9000

        alpha =    0.0500

Study parameters:

Ho: m2 = m1  versus  Ha: m2 != m1

t test assuming sd1 = sd2 = sd

Estimated sample sizes for a two-sample means test

Performing iteration ...
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 Variance of the outcome of interest: larger variances in the outcome of interest 

imply higher sample sizes 

 One-sided vs. two-sided test: one sided test needs a smaller sample 

 Proportion of the sample in the treatment and control groups: 50% to 50% of the 

assignment gives a minimum sample size. 

What if the means or standard deviations are unknown? 

 We can use standardized variables (Cohen 1998). In order to standardise a 

variable the mean is subtracted and the difference is divided by the standard 

deviation (SD): 

 

Cohen provides the following effects: 0.2 SD: small impact; 0.5 SD: medium impact; and 

0.8 SD: significant impact.  

  

Until now, the study intervention was assumed to be randomized at the individual level. 

However, interventions are often implemented – and thus randomised – at the group 

level. Observations are no longer independent and identically distributed. Since 

individuals within a group are exposed to the same treatment, it is very likely that their 

outcomes are going to be correlated within the group or cluster. And this calls for a 

different sampling design and power calculation for clustered randomization.  

 

        power =    0.8848

Estimated power:

           sd =    1.0000

           m2 =    0.2000

           m1 =    0.0000

        delta =    0.2000

  N per group =       500

            N =      1000

        alpha =    0.0500

Study parameters:

Ho: m2 = m1  versus  Ha: m2 != m1

t test assuming sd1 = sd2 = sd

Estimated power for a two-sample means test

Mean of the standardized variable for the 

control group 

Standard deviation of the standardized 

variable 
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Session 2: Questionnaire Design  

 

Learning objectives: 

After completing this section, participants will be able to: 

- Explain questionnaire design  

- Identify relevant considerations and challenges in designing a questionnaire  

Core competencies 

- Critically evaluate a questionnaire design  

Session outline  

Activity  Topic  Time  Methodology  

1.1 Questionnaire design 30 mins Reading/discussion   

1.2 Steps to designing a questionnaire 20 mins Reading/discussion   

  50 mins  
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Introduction  

This session is dedicated to the design of questionnaires. After having read the sampling 

design, one would ask how it is different from questionnaire design. Although both 

designs are conducted before the actual survey, they both have a number of distinct 

features.  

 

 

 

 

 

 

 

 

The three steps to designing a questionnaire 

Step 1: Define the contents 

As a first step, we have to define what we need to measure. The definition of content 

requires you to answer the following questions:  

- What would be the expected impact of the intervention? For instance, increased 

income, increased consumption, reduced malnutrition, increased knowledge, etc.  

- In what entities can these effects be observed?  For instance, Farmers, children, 

teachers, etc., 

- Do we need to correlate the effects with other factors? For instance, Treatment levels, 

income, weather, etc. 

- What explicit indicators could we use to measure impacts and other factors? For 

example, child size, standardized test results, region, season, etc. 

- Other considerations imposed by the survey’s mechanics? For instance, Identifiers, 

survey conditions, respondent IDs, field worker IDs, etc.  

The process needs to have a leader as it involves extensive discussions with the project 

implementation team, the impact evaluation team, survey experts, and revision of the 

literature, other questionnaires (comparability), and qualitative studies. The end product 

is a list of questions. 

Step 2: Drafting 

 Sampling (Power Calculations) 

 It is often complex 

 Involves theory, formulas, etc. 

 We can check whether it is done 

right  

 Usually conducted by an expert, 

involves few people 

Questionnaire design 

• It sounds an easy task for beginners  

• It does not involve theory 

• We cannot always tell if it’s done right 

• It is an iterative process, with many 

actors 



 

81 
 

It involves addressing the question ‘how are we going to measure it?’ In doing so, 

phrasing of the questions, sorting the questions into groups, formatting the structure of 

the questionnaire are crucial.   

 

Phrasing  

Questions must be phrased in a simple manner. It is important to avoid the use of 

academic language that is not understandable to the respondent. For example, instead 

of using a complex language, such as ‘what is the source of energy most frequently used 

by the members of this household for the preparation of meals?’ One can ask ‘what fuel 

do you use for cooking?’ 

 

Questions should also be formulated taking into account cultural contexts, norms and 

societal values. What is reliable and valuable in one cultural context may not be reliable 

in the other. In addition, certain words mean different things to different people. For 

example, for a question, “Do you have a vehicle?” An answer may depend on how the 

respondent is interpreting “you” (the person or household?), “own” (what if buying on 

credit?) and “vehicle” (does a pickup truck count?) 

 

The phrasing should also avoid ambiguous wording. For example: When did you relocate 

to this accommodation? 

 Answer 1: “in 1999” 

 Answer 2: “10 years ago” 

 Answer 3: “After I finished school” 

 Answer 4: “In the summer” 

 Answer 5: “When we bought it”  

This question could be clarified as follows: What year did your household move into this 

unit? 

It is also better to use explicit reference periods and units of measurement. For instance, 

it is important to avoid presenting questions in a confusing manner. For example, ‘How 

much wine do you consume?’ It is not clear whether it is ‘Per month?’ ‘Per week?’ 

‘Yesterday?’ ‘Bottles?’ ‘Glasses?’ ‘Ounces? This question could be made clearer, for 

example: How many glasses of wine have you been drinking in the past week? 

In general, it is important not to ask leading questions, loaded questions, and double-

sided questions.   
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Organizing 

This involves grouping the questions into questionnaire modules. When sorting data, 

tracking the nature of the statistical entities is often manageable and easy. For example, 

it can begin with households, household members (all, children and women aged 15 to 

49, etc.), agricultural holdings, and consumer goods. It is important to consider who 

answers in organizing questions, for instance, if proxy answering is allowed or if it is 

recorded. One could also use reference periods for the organizing, past 7 days, past 3 

months, past 12 months, etc. or logical order of topics such as health, education, labor, 

etc.  

Formatting  

This involves adjusting the physical appearance/structure of the questionnaire. Types of 

questions, quantitative and qualitative (aka “categorical”), typographic (aka “alphabetic”, 

“textual”). It involves formatting the layout, list, and grid, etc.  

Other issues during drafting  

This include other relevant issues to consider during questionnaire design. For example, 

one very important variable that is not easy, quick, and cheap to record is consumption 

which is often necessary, for welfare and poverty correlations. One could apply a range 

of methods to gather information on such variable using diary and recall. Another 

important strategy is record and enter as much tracking information as possible (GPS 

coordinates, individual phones numbers, relatives and neighbors, etc.). Such information 

would be relevant to merge the survey data with administrative data and track households 

in the event there arises potential attrition. Similarly, relevant issue is translation, which 

is not easy, quick, and cheap but necessary, in certain cases. So, it important that one 

always check by back-translating. There are also technical issues that need to be 

considered during the questionnaire design, such as software issues, for example, excel 

could be a better survey tool than word, in recording the data. There needs to be also an 

agreement about who should draft the questions. This requires expertise and not anyone 

can do that.  

Step 3: Pre-testing 

This involves checking whether the drafted questionnaire works or not. In particular, it 

involves the impact evaluation team, survey experts, and survey firm. It often performed 

in iterative process. Problems are to be expected. Fortunately, most of the problems are 

found in the first few days of the pre-testing. At this stage only a sample which is not 



 

83 
 

random, not big, and diverse is used. This should not be confused with field-testing and 

training practice. 
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Session 3: Field Organization and Survey Management  

 

Learning objectives 

After completing this section, participants will be able to: 

 Describe field organization  

 Explain survey management   

Core competencies 

 Critically evaluate field organization  

 Critically evaluate survey management   

Session outline  

Activity  Topic  Time  Methodology  

1.1 Describing field organization 25 mins Reading/discussion   

1.2 Describing survey management   25 mins Reading/discussion   

  50 mins  
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Filed organization  

In recent times, with the proliferation of survey firms, too often, researchers neglect the 

data collection process, hiring out survey firms. Surveying needs to be closely monitored 

to ensure accuracy of measurement. Quality of the data can be a deciding factor for 

whether an impact evaluation holds any validity. The following key factors influence 

whether one has a proper field organization: field staff selection and training, fieldwork 

strategies, controlling non-response, and panel and time-series surveys.  

a)  Field Staff Selection 

It is recommended that you hire more candidates than you actually need. The candidates 

need to have a reasonable experience and background such as, at least secondary-level 

education.  Depending on your setting, it may also be necessary to have considerations 

for male-to-female ratio, and language, etc. As a recruiter, it is very effective to be very 

clear about working conditions. It is important to test your candidates’ skills, knowledge 

and experience extensively.  

b)  Field Staff Training 

Field staff training needs to be conducted over the course of weeks, not days. It could 

involve activities such as lectures, small group sessions, and field practice. In doing so, it 

is also necessary to consider logistical requirements of your trainings, e.g. number of 

trainers/facilitators needed, venue, food, site(s) for field practice, etc.  

c)  Fieldwork Organization 

You have to think of fieldwork as a military operation; organize work into field teams, e.g. 

3-4 people per team. You need to have also team leaders/Supervisors who deal with 

logistics and finance, “sell” the project to local authorities, ensure HHs are identified 

according to research design, deploy interviewers, most importantly ensure quality.  

Fieldwork Strategies 

You have to oversee quality control. This could involve interview observation, check-up 

visits or ‘spot checks’, visually reviewing completed questionnaires daily, running high-

frequency checks on incoming data, etc.  

You have to also oversee data entry. If it is paper surveys, you need to conduct date entry 

workshops, requires on-site data entry workers to monitor data quality well. If it is 

electronic surveys, then one can program quality control checks into the survey and saves 

resources. This is preferable, significantly improves data quality.  

Fieldwork Plans 
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A design needs to have a work plan about what each team do in each location will and 

how long it will take. In addition, it needs to have a survey plan which teams visit each 

location and when. The two plans work together, although each conceived of differently.  

Work plan should include number of interviews per sample location, geographical 

scattering of sample locations/travel time, the procedures that you can use to identify the 

households to be interviewed if a household list already exist, methods of quality control 

to be implemented, interview duration, estimated number of visits, spot checks, and other 

questionnaires needed (i.e. community-level, or price-level surveys), and time to rest.  

Survey plan should include time spent by each team at sample locations which are 

determined by work plan, number of sample locations which are determined by research 

design, total time available for fieldwork, spatial and temporal distributions of sample, 

language requirements of various sampling locations, number of field teams available, 

external constraints (weather, holidays, security, etc.). 

d) Controlling Non-Response 

There are two types of non-responses. Unit non-response and item non-response. Unit 

non-response is when an entire observational unit is missing from the sample. For 

example, it could be because the observational unit cannot be found or refuses to 

participate. Item non-response is when measurements are available for an observational 

unit, but at least one measure is missing. For example, an observational unit refuses to 

answer certain question, saying ‘don’t know’ or ‘no-opinions’. Both arise from similar 

causes, create similar concerns, and have similar solutions.  

There are different ways to avoid non-response. First it is important to make sure interview 

is conducted in language most comfortable to respondent, allow for enough time in each 

sample location, monitor your enumerators, “Buy in” from local authorities, always 

consider your setting and the goal of your survey i.e. interviewer gender, sensitivity with 

certain topics.  

Proxy Answers 

This is a situation when one member of the household responds on another’s behalf. This 

is not a solution to non-response. The best solution is to revisit households in order to 

speak with the respondent of interest. It is always important ask for a preferred time for 

return visit.  

Motivation Strategies 

One can apply different motivation strategies to improve response rate depending on 

available resources. For example, leaflets delivered to sample households in advance to 

explain the survey and how they were selected.  Material incentives (thank you gifts), 
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however they are not always effective motivational tools, and could be especially 

problematic to give cash – avoid entirely. Small gifts can be used as an incentive to 

participate, such as T-shirt, oil, sugar, tea, soap, etc. It is important that gift cannot relate 

to intervention being measured. At the beginning, mention one tangible benefit and one 

intangible benefit of the respondent’s participation. 

e) Panel and Time Series 

Such a design poses several challenges. First it needs to re-contact the same households 

in subsequent survey rounds. Hence there is a need to conduct “Respondent tracking” 

and to address “Attrition” problem where some respondents will be lost between survey 

rounds. This can be due to objective realities e.g. Moving, refusal to respond or can be 

due to fault of surveyors bad documentation, inadequate contact information. In short, it 

is necessary to have a strategy. 
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Session 4: Quality Assurance and Data Management  
 

Learning objectives 

After completing this section, participants will be able to: 

 Explain quality assurance 

 Describe data management   

Core competencies 

 Critically evaluate quality assurance 

 Critically evaluate data management   

Session outline  

Activity  Topic  Time  Methodology  

1.1 Describing quality assurance 25 mins Reading/discussion   

1.2 Describing data management   25 mins Reading/discussion   

  50 mins  
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Quality assurance  

The data quality check is important to align the various actors involved in an impact 

evaluation. Technology has created numerous ways ensure high quality data and reduce 

costs, and results from impact evaluations are more accurate at (what can be) less of a 

cost. Data quality assurance has the following components: computer quality checks 

during fieldwork, types of data quality checks, central computer-based monitoring of 

fieldworkers, and human on-site supervision. 

a. Computer Quality Checks 

Micro-computers can be programmed with multiple quality checks that can be run as data 

are entered. Errors and inconsistencies can be detected while the interviewers are still on 

the field. Errors can be corrected by means of re-visits to the household. Thus, integrating 

computer-based quality control checks into fieldwork enables correct inconsistencies at 

their source, generate databases that are ready for tabulation and analysis in a timely 

fashion, ensures uniform criteria are applied throughout the full period of data collection, 

and provides immediate feedback on the performance of the field staff.  

b. Types of Data Quality Checks 

Data must be subjected to five kinds of checks while being entered: Range checks, 

Reference tables, Skip checks, Consistency checks, and Typographical checks.  

Range checks ensure that every variable in the survey contains only data within a limited 

domain of valid values. Categorical variables should take on only defined values. Numeric 

variables should be verified to lie within prescribed minimum and maximum levels. For 

example, an error appears when an enumerator enters someone’s age as 152. 

Reference Tables are a special case of range checking. When the data from two or more 

closely related fields can be checked against external reference tables. For Example, the 

recorded values for height, weight and age are checked against the World Health 

Organization’s standard reference tables.  

Skip Checks verify whether the interviewer correctly followed the instructions in the 

questionnaire to skip certain questions depending on the characteristics/answers of the 

interviewee.  For Example, children less than 5 years of age should be measured in the 

anthropometric section but the questions about occupation are not asked to them. 

Consistency Checks verify that values from one question are consistent with values from 

another question. For example, the consistency between ages and genders of all 

household members are checked against each other. Parents should be at least, say, 15 

years older than their children. 
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Typographical Checks ensures misspellings are corrected. For example, the enumerator 

enters ‘41’ for an age instead of ‘14.’ 

Electronic Surveying Platforms, such as CSPro, Open Data Kit (ODK), Blaise, and Survey 

Solutions can be used to handle these electronic data quality checks.  

c.  Computer-Based Monitoring of Fieldworkers 

Fieldwork quality indicators such as missing values for important variables, undercounting 

of certain profiles, sizes of households interviewed over time, and accuracy in coding 

open-ended questions.  

d. On-Site Supervision 

Team leader/supervisor functions such as interview observation, revision of completed 

questionnaires, review the listing of errors and inconsistencies generated by the data 

entry program, check-up visits, and ensure that all activities completed according to 

schedule. 

For the evaluator, do not leave quality assurance under only the firm’s responsibility. 

Evaluator’s supervision needs to include explicitly quality assurance activities: visits to 

fieldwork teams, direct observation of interviews, central remote monitoring of data 

quality, follow-up on general survey activities, and periodic meetings with the firm.  

 

  



 

91 
 

Session 5: Transparency and Reproducibility 

  

Learning objectives 

After completing this section, participants will be able to: 

 Describe research transparency  

 Explain research reproducibility  

Core competencies  

 critically evaluate transparency plan 

 explain reproducibility plan 

Session outline  

Activity  Topic  Time  Methodology  

1.1 Describing transparency 30 mins Reading/ discussion   

1.2 Describing reproducibility  30 mins Reading/ discussion   

1.3 Summary of sessions  5 mins Reading 

  1 hr and 5 mins  
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Research transparency  

In DFE, the research claims should be subject to scrutiny by other researchers and the 

public at large. Other researchers should be able to use easily available resources to form 

a complete understanding of the methods that were used by the original. To make 

research transparent, you need to register your impact evaluation prospectively, including 

a pre-analysis plan. Once research is completed, share your data and code publicly, so 

that others may replicate your work. Transparency has several challenges and solutions 

such as Fraud and Unintentional Bias, Publication Bias, Trial Registration, Data Mining, 

Replication and Reproducibility. 

i. Fraud and Unintentional Bias 

Fraud does indeed occur. It Need to avoid subconsciously biasing our own results 

ii. Publication Bias 

The selective publication in academic journals of only papers with statistically significant 

results, leading to “File drawer problem”.  We have no idea how many of those significant 

results are evidence of real effects, and which are the 5% of random draws that we should 

expect to show a significant result with a true zero effect. 

Possible solution to address the problem of publication bias 

iii. Trial Registration 

The act of publicly declaring all research that one plans on conducting. One possible 

solution to the problem of publication bias. 

Social Science Registries 

American Economic Association (AEA) registry for RCTs – 

www.socialscienceregistry.org  

International Initiative for Impact Evaluation (3ie) registry for evaluations of development 

programs - www.3ieimpact.org/evaluation/ridie  

Center for Open Science - Open Science Framework (OSF) – www.osf.io 

 Meta-Analysis Research 

Another method of detecting and dealing with publication bias. It collects all published 

findings on a given topic, analyzes the results collectively, and can detect, and attempt to 

adjust for, publication bias in literature. 

iv.  Data Mining 

http://www.socialscienceregistry.org/
http://www.3ieimpact.org/evaluation/ridie
http://www.osf.io/
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Blindly running regression after regression until statistical significance is obtained. A 

dataset can be analyzed in so many different ways, that very little information is provided 

by the statement that a study came up with a p<.05 result. 

Potential solutions to address Data Mining  

a. Pre-Analysis Plans (PAPs) 

It can be used to reduce data mining. A detailed outline of the analyses that will be 

conducted in a study. It contains a specification of the expected outcomes of the study 

and of the methods that will be used to analyze such outcomes.  

b. Project Protocols 

It involves a detailed recipe or instruction manual for others to use to reproduce the 

experiment. If it is administrative data, then share your data and code so that analysis is 

transparent. If it is original data collection, then provide very detailed descriptions of what 

exactly the researchers did. 

Replication and Reproducibility 

“Economists treat replication the way teenagers treat chastity - as an ideal to be professed 

but not to be practiced.”  

Hamermesh, University of Texas at Austin – Economics.  

“Reproducibility is just collaboration with people you don’t know, including yourself next 

week”.  

Philip Stark, University of California Berkeley - Statistics  

Replicating and Reproducing implies trying to run the same code on the same data to try 

and reproduce the results of a published paper. Moreover, it could be testing the model 

on a new set of data, attempting to test the robustness of a previous result by testing 

different regression specifications. Making data and code publicly available.  

In doing so, publicly available code needs to be easily available and easily interpretable. 

The data should be read-only so that it should not be modified by hand and use neither 

the command line nor drop-down menus nor point-and-click options in statistical software. 

Instead, you should do everything with scripts and with extensive commenting. 

Summary of the session  

Many of the activities described require extra work. These steps are not that difficult once 

you get used to them. They well worth the reward when you get statistical results you can 

believe in. 



 

94 
 

References 

EASST-CEGA training manual 

“Gertler, Paul J.; Martinez, Sebastian; Premand, Patrick; Rawlings, Laura B.; 

Vermeersch, Christel M. J.. 2016. Impact Evaluation in Practice, Second Edition. 

Washington, DC: Inter-American Development Bank and World Bank. 

IDB resource “Improving the Quality of Data and Impact-Evaluation Studies in Developing 

Countries” (Stecklov and Weinreb) 

“Manual of Best Practices in Transparent Social Science,” by Garret Christensen, 

Berkeley Initiative for Transparency in the Social Sciences (BITSS) 

https://github.com/garretchristensen/BestPracticesManual  

 

 

 

  

https://github.com/garretchristensen/BestPracticesManual


 

95 
 

 

 

 

 

 

MODULE FOUR: RISK 

ASSESSMENT AND 

MANAGEMENT IN DFE 
  



 

96 
 

Module 4: Funders Risk assessment and management for DFE  

Time: 90 minutes 

 

Learning Objectives 

By the end of this module, participants will be able to: 

 Identify the risk assessment and management concepts that can enable them to 

identify and manage risks in the decision-making process of financing a 

development program. 

 Define risk and risk assessment  

 Conceptualize funders risk assessment and management mechanisms to a 

program that was actually implemented or intended programs. 

 Identify the core competencies of funders and the sources of risks  

 Learn more about the internal, external, and the combination of internal and 

external risks as well as other sources of risks to funders.  

 Explain the mechanisms or strategies to manage project risks based on the 

behavior and sources of the risks  

 Develop funders' risk mitigation strategies and identify the various degree of risk 

impacts. 

 Learn the various impact risks that funders expose in impact evaluation.  

 Learn how to follow up on a program- whether the program’s risk is regularly 

assessed or not, risks are prioritized and documented.  

Sessions  

This module comprises 3 sessions. 

1. Risk assessment and management concepts  

2. Sources of risk  

3. The level of risk impacts   
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Session 1: Risk assessment and management concepts 

Time: 1 hour and 30 minutes 

  

Learning objectives 

After completing this section, participants will be able to: 

 Identify the risk assessment and management concepts that can enable them to 

identify and manage risks in the decision-making process of financing a development 

program. 

 Define risk and risk assessment  

 Conceptualize funders risk assessment and management mechanisms to a program 

that was actually implemented or intended programs. 

 Identify the core competencies of funders  

Core competencies 

At the heart of effective risk assessment and management, the core competencies of 

funders are: 

- Managing risk, budget, and finances. 

- Using management systems, performance agreement and appraisal. 

- Storytelling- participants telling stories on how to manage risks by visualizing and 

communicating various scenarios that might occur.  

Session outline  

Activity  Topic  Time  Methodology  

1.1 Introduction to risk assessment 10 mins Reading and discussion  

1.2 Core competencies of funders  20 mins Reading and discussion  

1.4 Summary of the session 5 min Reading 

 

Introduction to risk assessment 

Since risk assessment is the best practices and lessons learned that funders could benefit 

from the assessments and inform a decision, it orients them there giving and leverage 

their resources for further development. The approaches can be pre or post risk 

assessment, but in both cases, it helps funder to reduce risks. A pre-risk assessment 

helps funders to know the area where to invest and societies get in returns whereas a 

post-risk assessment builds the knowledge database on possible risks to be used in risk 

management. Therefore, module four of this training manual consists of three sessions.  

We started by defining risk- it is an event that has a probability of occurring that could 

result in either a positive or negative impact on a program if it occurs. Risk includes both 

threats and opportunities. Risk is a major part of program evaluation that funders navigate 
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before and after financing a program. In the case of risk assessment, it is the process of 

funders risk identification, risk analysis, and risk evaluation. It is where funders gathered 

information, organized, analyzed, and used to support a decision. In generic terms, risk 

assessment is a process to identify risks and analyze what could happen if a risk occurs. 

It is a cause and effect analysis where the cause is the event that might occur whereas 

the effect is the potential impact on a program should the event occur.  

Since grant funders are increasingly accountable for the impact of the fund they provide 

as well as the long-term impact of the funding support, risk assessment helps them to 

mitigate the risk. Conducting risk assessment provides them information on the positive 

or negative, intended, and unintended, direct, and indirect impacts of the fund they 

provide. The funder may conduct a risk assessment, its probability of occurrence, and the 

consequences either qualitatively or quantitatively or a combination of both. It is the 

analytical component of the risk analysis framework.  

In the case of risk management, it is the action taken to accept, assume, and manage 

risks. When funding assessing risk, identifying risk, and taking the stage to reduce the 

risk to a program at an acceptable level is risk management. In the process of funders 

decision making, risk management becomes an integral element of program 

management. It is a systematic process of identifying, analyzing, and responding to a 

program in order to reduce risks, on the one hand, and adapting to the uncertain and 

changing environment on the other hand. Since every organization or program has to live 

with risk, risk management is an ongoing activity throughout the life of the organization or 

a program. Successful risk management will highly improve the probability of the program 

or funders objectives or outcomes. 

Both risk assessment and risk management allow funders to be able to decide upon the 

most appropriate action to take to minimize the likelihood of a program being affected by 

either external or internal factors. Both have the potential to positively affect funders in 

improving their effectiveness and efficiency in the decision-making process of financing 

a development program.  

Risk assessment incorporates risk analysis and risk management. It combines systemic 

processes for risk identification and determination of their consequences and how to deal 

with these risks whereas risk management is the foundation of the risk analysis process 

(it includes identifying problems, assessing risks, and evaluating options, and then 

implementing and monitoring risk management decisions).  

As grant funders continuously seeking opportunities to scale impacts of development 

programs while reducing risks, this training module aims to provide an understanding of 

the risk assessment and management concepts for funders as well as providing 
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resources to obtain more information about the various risk assessment and management 

mechanisms. By the end of this training module, participants will be able to: 

 Develop a basic understanding of risk assessment and risk management 

processes. 

 Differentiate between risk assessment and risk management. 

 Identify and describe the risks associated with a decision problem.  

 Examine and evaluate the potential impacts of the risks.  

 Identify risks or uncertainties to achieve program objectives or outcomes. 

 Prioritize risks or uncertainties. 

 Understand the stages taken to conduct a risk assessment and management of a 

given program or project.  

 Conduct risk assessment and evaluate an uncertainty analysis for a risk 

assessment. 

Based on the above listed important points, which is a more specific but in-depth concept 

of risk assessment and management, you are encouraged to read through and exercise. 

This course is a self-assessment, and it is recommended that you be able to achieve 70 

percent for successful course completion. This training is approximately 1 hour and 30 

minutes.  
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Session 2: Sources of risk 
Time: 45 minutes  

 

Learning objectives 

After completing this section, participants will be able to: 

 Identify the sources of risks  

 Learn more about the internal, external, and the combination of internal and 

external risks as well as other sources of risks to funders.  

 Explain the mechanisms or strategies to manage project risks based on the 

behavior and sources of the risks  

 Develop funders' risk mitigation strategies. 

Core competencies 

 Evaluate the core competencies of funders using SWOT analysis (Strength, 

Weakness, Opportunities, and Threats). 

 Program impacts on the society while reducing risks (e.g. improving the 

livelihood of the people). 

 Improving policy towards development area.  

Session outline  

Activity  Topic  Time  Methodology  

1.1 Introduction to sources of risk  15 Reading and discussion  

1.2 Risk management strategies in impact 

evaluation  

25 Reading and discussion  

1.3 Summary of the session 5 min Reading 

 

Introduction to sources of risks  

The need for understanding the sources of risks and how to manage such risks based on 

their behavior and sources of the risks are particularly apparent when funders involve in 

financing impact evaluation program. Session two of this training module discusses the 

major sources of risks that funders might face to achieve their objectives or goals.  

 

Despite the various type and sources of risks that funders face in the decision-making 

process, however, the most common sources of risk are internal, external and the 

combination of both internal and external risk factors. Risks that are related to the internal 

environment of the funding organization are more of operational risks. For instance, the 

level and type of information that funders have will affect funders hand-off viewpoint or 

creating the desired relationship with the recipients. The size of the funding organization 

will also affect funders capacity to finance large cross-cutting impact evaluation programs 

(e.g. social protection). The size of the recipient and its capacity for funders reporting 
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requirements and documentations also influence funders decisions in impact evaluation. 

Funders interest in the program- some funders prioritize the cost-effectiveness of the 

resources they provide whereas some others may be interested in social changes or 

developing effective practices to inform policymakers. 

External risk factors are outside the organization sphere, which is linked to the external 

environment of the funding organizations that influence funders decisions. Some of the 

external risk factors are political, economic, socio-cultural, technological, legal, and 

regulatory, environmental, and security are all external risk factors influencing funders 

decision either to scale up a program or invest in a new impact evaluation program. The 

third category is the combination of internal and external risks, which is the interface 

between one or more organizations. This kind of risk requires close collaboration with the 

partner organizations in order to manage the risks. 

Risk management strategies in impact evaluation  

Over the course of decision-making processes, any financial or investment organization 

risk management is a vital element for both good governance and management. Looking 

into the above three risk factors (internal, external, and the combination of the two internal 

and external risk factors), it is evident that effective risk management is, therefore, vital. 

Despite the various risk assessment and management strategies, however, in session 

two of this training manual, we only show the most commonly used risk management 

strategies in impact evaluation.   

a. Risk identification- this is the process of determining risks that could potentially 

affect the program objectives or outcomes. Depending on the program objective, 

risk identification will be unique to the program. Risk identification also includes 

documenting and communicating the concern. 

 

b. Risk analysis- is the process of determining the likelihood or consequences of 

each risk. Risk analysis is the second stage of risk assessment and management 

mechanism that funders tend to develop to understand the nature of the risk and 

its potential on program objectives or goals. In the second stage of risk analysis, 

the identified risks during the risk identification process will be prioritized from the 

determined probability and impact of the risk event using both quantitative and 

qualitative methods.  

 

c. Evaluate risk- assessing the impact and likelihood of the identified risks and then 

ranking them according to their potential effect on the program and then evaluating 

the risk based on the probability that the risk event will occur as well as the potential 

loss associated with the event is the evaluation that funder intends to conduct. It 

is a combination of the likelihood and consequences of each risk. After the risk has 
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been assessed, evaluated and their interaction documented, prioritizing risks 

according to their severity is followed. 

 

d. Prioritizing risk- in the case of risk prioritization strategy, funders prioritizing of 

the identifies risk based on the likelihood and potential impact on the program if 

the event is actually happening is needed.  

 

e. Risk mitigation and implementation- in the process of risk assessment and 

management strategies, when funders develop options as well as actions to 

enhance opportunities by reducing threats to the program objectives or goals, risks 

will be minimized. Implementing a risk mitigation strategy implies executing risk 

mitigation actions. 
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Session 3: The level of risk impacts 
Time: 30 minutes  

 

Learning objectives 

After completing this section, participants will be able to:  

 Learn the probability and impact of the risk events using both quantitative and 

qualitative methods. 

 Conceptualize the various degree of risk impacts. 

 Learn the various impact risks that funders expose in impact evaluation.  

 Learn how to follow up on a program- whether the program’s risk is regularly 

assessed or not, risks are prioritized and documented.  

Core competencies 

 Managing the grant or resources provided as well as the program effectively. 

 Effectively and efficiently achieving the program objective or goals with little to no 

compliance.  

 Program performance review (quarterly or mid-term review) 

 Program implementation is based on the timetable and the funds provided. 

 Effective resource and program management as well as achieving the desired 

outcome of the program objective while reducing impact risks.  

Session outline  

Activity  Topic  Time  Methodology  

1.1 Introduction to level of risk impacts   15 Reading and 

discussion  

1.2 The various types of impact risk that funders 

face 

15 Reading and 

discussion 

 

Introduction to level of risk impacts  

Since every organization or project has to live with risks, understanding the extent of risk 

impacts to a program is crucial. The probability or likelihood of occurring risk can also be 

expressed in both a qualitative and quantitative manner. When we express risks in a 

qualitative manner, we use frequent, possible, and rare cases whereas when we express 

risks in a quantitative manner, we use percentage, scores, and frequencies. The five 

different rankings for the likelihood of risks are shown in Table 4.1. 

The risk assessment and management strategies we have discussed in session two of 

module four , each risk event will be analyzed to determine the likelihood of occurring as 

well as the potential cost it will incur if it did occur. Both the likelihood and impact can also 

be rated high, medium, or low. As a result, the risk mitigation strategy can address the 
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matters that have a high rating in both cases of likelihood and impact. Figure 4.1 below 

shows the level of risk and impact. 

 

 

      High                                                                                         
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                High  
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 Low 
 

Figure 15. Level of risk and impact Source: Risk Management Planning, Chapter 16. 

Risks are also evaluated against a standard impact and probability scales using a defined 

range. Such defined ranges provide a clear picture and avoid ambiguities between the 

different ranges such as very high, high, moderate, low, and very low-risk impact. This 

helps to prioritize risks with high impact and probabilities that need to be addressed first. 

Table 4.1 below shows the likelihood and rate as well as its description. 
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occur 

 

High impact but unlikely 

to occur 

 

Low impact and unlikely 
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Table 1. Level of risks 

Probability or likelihood 

Relative  Numerical  Description 

Very high  0.9 Highly likely to occur  

High  0.7 Likely to occur  

Moderate  0.5 Possible to occur    

Low  0.3 Will most likely not occur  

Very low 0.1 Highly unlikely to occur  
 

Source: Curtis P. and Carey M. (2012). Risk Assessment in Practice. Deloitte & Touche LLP 

The various types of impact risk that funders face 

This topic describes the various types of impact risks that funders expose over the course 

of financing impact evaluation program. Despite the various types of risks that are 

different based on the program objective, however, in this training module, we only 

discuss the nine impact risks related to the impact evaluation program.   

Since any organization or program lives with risks, they will expose either the following 

risk: 

 Evidence risk- this is the probability that insufficient high-quality data exists to 

understand what risk impact is occurring. 

 Execution- the probability that when external factors disrupt the ability to deliver 

the impact.  

 Stakeholder participation risk- the probability that the expectations or experiences 

of stakeholders are misunderstood or not considered.  

 Efficiency- the probability that the impact could have been achieved with fewer 

resources or at a lower cost. 

 Drop-off- the probability that a positive impact does not endure and/or that negative 

impact is no longer mitigated. 

 Alignment- the probability that impact is not locked into the enterprise model.  

 Endurance- the probability that the required achieved activities are not delivered 

for a long enough period. 

 Unexpected impact risks- the probability that significant unexpected positive or 

negative impact is experienced by people or the environment.  
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Module 5. Writing and Evaluating DFE projects 
 

Learning Objectives  

By the end of this module, participants will be able to: 

 Design impact evaluation projects using the key-elements. 

 Discuss the key concepts in impact evaluation designs  

 List the outlines of impact evaluation proposals.  

 Identify the mechanisms to manage and implement impact evaluation projects  

 Define project logic model 

 Identify the different components of theory of change 

 List the steps in developing logic model 

 Describe the components of logical framework 

 

Sessions 

This module comprises 2 sessions. 

 Designing impact evaluation projects  

 Project logic model  
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Session 1: Designing Impact Evaluation Projects 

 

Learning objectives 

After completing this section, participants will be able to: 

 Design impact evaluation projects using the key-elements. 

 Discuss the key concepts in impact evaluation designs  

 List the outlines of impact evaluation proposals.  

 Identify the mechanisms to manage and implement impact evaluation projects  

Session outline  

Activity  Topic  Time  Methodology  

1.1 Introduction to Designing Impact 

Evaluation Projects 

15 mins Reading and discussion  

1.2 Key concepts in impact evaluation 

designs  

15 mins Reading and discussion  

1.3 General Outline of Impact Evaluation 

Proposals 

15 mins Reading and discussion 

1.4 Managing and Implementing Impact 

Evaluation 

25 mins Reading and discussion 

1.5 Summary of the session 10 min Reading 

  1 hr and 

20 mins 
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Introduction to Designing Impact Evaluation Projects 

As described in the previous sections, impact evaluation is essential to evaluate the effect 

of intervention programs on a certain outcome. For this, a counterfactual is required to 

measure what would happen to the outcomes of interest in the absence of the intervention 

program. The most common counterfactual is to use a comparison group. The difference 

in outcomes between the beneficiaries of the intervention (the treatment group) and the 

comparison group, is a single difference measure of impact. 

The following are examples of the types of intervention when impact evaluation would be 

useful: 

 Innovative schemes 

 Pilot programs which are due to be substantially scaled up 

 Interventions for which there is scant solid evidence of impact in the given context 

 A selection of other interventions across an agency’s portfolio on an occasional 

basis 

 

Key concepts in Impact evaluation designs  

Attribution: The problem of attribution is the problem of assigning observed changes in 

outputs and outcomes to the intervention. This is done by constructing a counterfactual. 

Counterfactual: outputs and outcomes in the absence of the intervention. The 

counterfactual is necessary for comparing actual outputs and outcomes to what they 

would have been in the absence of the intervention, i.e. with versus without. 

With versus without: ‘with‘ refers to the outputs and outcomes with the intervention (the 

factual), which are compared with the outputs and outcomes ‘without’ the intervention (the 

counterfactual) to determine the impact of the intervention, though single or double 

difference estimates. 

Comparison group: For project-level interventions, the counterfactual is often 

established by taking a comparison group (typically a geographic area) which is identical 

to the treatment group, except that it is not subject to the intervention. (The expression 

‘control group’ is also commonly used, but strictly speaking only applies to experimental 

settings in which the conditions of the control group can be controlled). 

Experimental design: In order to ensure comparability, an experimental design randomly 

assigns eligible households to the project and comparison groups. This approach can 

avoid selection bias, but the extent to which it can be applied to the types of intervention 

supported by DFID has been questioned.  

Selection bias: The beneficiaries of an intervention may be selected by some criteria (or 

select themselves) which is correlated with the observed outcome. For example, 

entrepreneurs being selected for microcredit or for a business development scheme may 

have done better than those who did not bother to apply, even in the absence of the 

support. Hence comparing outcomes of beneficiaries and non-beneficiaries can give 

misleading results. Where these criteria or not observed (i.e. there are no data on them), 
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then there is a bias in the impact evaluation findings (this point is discussed further below). 

But where the determinants of participation are observed, then the bias can be removed 

using quasi-experimental methods. 

Quasi-experimental design: evaluation designs which address selection bias using 

statistical methods, such as propensity score matching, rather than randomization. These 

methods model the selection process and so control for these variables in the analysis of 

outcomes. 

Contagion or contamination: The comparison group is contaminated if it is subject to a 

similar intervention, either by spill-over effects from the intervention or another donor 

starting a similar project. 

Single difference: the difference in the output or outcome either (1) before versus after 

the intervention, or (2) between project and comparison groups. Before versus after is not 

a good impact measure as it fails to control for other factors. The single difference project 

versus comparison groups fails to allow for differences between the two groups which 

may have existed prior to the intervention. The double difference takes care of these two 

problems. 

 

General Outline of Impact Evaluation Proposals  

 

1. Introduction   

2. Description of the intervention 

3. Objectives of the evaluation 

3.1 Hypotheses, theory of change, results chain 

3.2 Policy questions 

3.3 Key outcome indicators 

3.4 Risks 

4. Evaluation design 

5. Sampling and data 

5.1 Sampling strategy 

5.2 Power calculations 

6. Pre-analysis plan overview 

7. Data collection plan 

7.1 Baseline survey 

7.2 Follow-up survey(s) 

8. Products to be delivered 

8.1 Baseline report 

8.2 Impact evaluation report 

8.3 Policy brief 

8.4 Fully documented data sets, design and analysis protocols 
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9. Dissemination plan 

10. Ethical protocols on protection of human subjects 

10.1 Ensuring informed consent 

10.2 Obtaining approval from the Institutional Review Board (IRB) 

11. Time line 

12. Budget and funding 

13. Composition and roles of evaluation team 

 

Establishing the program theory 

The program theory documents the causal (or results) chain from inputs to outcomes (the 

detail will be discussed later under the ‘project logic model’).The theory is an expression 

of the log frame, but with a more explicit analysis of the assumptions underlying the 

theory. Alternative causal paths may also be identified. The theory must also allow for the 

major external factors influencing outcomes. 

A theory-based evaluation design tests the validity of the assumptions. The various links 

in the chain are analyzed using a variety of methods, building up an argument as to 

whether the theory has been realized in practice. Using the theory-based approach avoids 

‘black box’ impact evaluations. Black box evaluations are those which give a finding on 

impact, but no indication as to why the intervention is or is not doing. Answering the why 

question requires looking inside the box, or along the results chain. 

 

Selecting the evaluation approach 

A major concern in selecting the evaluation approach is the way in which the problem of 

selection bias will be addressed. How this will be done depends on an understanding of 

how such biases may be generated, which requires a good understanding of how the 

beneficiaries are identified by the program. Figure 5.1 below shows a decision tree for 

selecting an evaluation approach. The basic steps in this decision tree are as follows: 

1. If the evaluation is being designed ex-ante, is randomization possible? If the 

treatment group is chosen at random then a random sample drawn from the 

sample population is a valid comparison group and will remain so provided 

contamination can be avoided. This approach does not mean that targeting is not 

possible. The random allocation may be to a subgroup of the total population, e.g. 

from the poorest districts. 

2. If not, are all selection determinants observed? If they are, then there are a number 

of regression-based approaches which can remove the selection bias. 

3. If the selection determinants are unobserved then if they are thought to be time 

invariant then using panel data will remove their influence, so a baseline is 

essential (or some means of substituting for a baseline). 

4. If the study is ex post so a panel is not possible and selection is determined by 

unobservable, then some means of observing the supposed unobservable should 
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be sought. If that is not the case, then a pipeline approach can be used if there are 

as yet untreated beneficiaries. 

5. If none of the above are possible then the problem of selection bias cannot be 

addressed. Any impact evaluation will have to rely heavily on the program theory 

and triangulation to build an argument by plausible association. 
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Figure 16. Decision Tree for selecting impact evaluation design to deal with selection bias 

 



 

114 
 

Selecting Outcome and Performance Indicators 

A clear evaluation question needs to be accompanied by the specification of which 

outcome measures will be used to assess results, including in the case of multiple 

outcomes. The outcome measures selected will be used to determine whether or not a 

given program or reform is successful. They are also the indicators that can be referenced 

in applying power calculations used to determine the sample sizes needed for the 

evaluation, as discussed in chapter  

Once the main indicators of interest are selected, clear objectives in terms of program 

success need to be established. This step amounts to determining the anticipated effect 

of the program on the core outcome indicators that have been selected. Effect sizes are 

the changes expected as a result of the program or the reform, such as the change in test 

scores or the take-up rate of a new type of insurance policy. Expected effect sizes are the 

basis for conducting power calculations. 

It is critical to have the main stakeholders in the evaluation team (both the research team 

and the policy team) agree on both the primary outcome indicators of interest in the impact 

evaluation and the effect sizes anticipated as a result of the program or innovation. These 

are the indicators that will be used to judge program success and form the basis for the 

power calculations. Impact evaluations can fail because they do not have sample sizes 

large enough to detect the changes that have resulted from the program; they are 

“underpowered.” 

Minimum expected effect sizes should be determined to establish basic criteria for 

success of the program or innovation. When data are available, ex-ante simulations can 

be conducted to look at different outcome scenarios to benchmark the type of effect sizes 

that can be expected across a range of indicators. Ex-ante simulations can also be used 

to look at initial measures of cost-benefit or cost-effectiveness and to compare alternative 

interventions for generating changes in the outcomes of interest. 

A clearly articulated results chain provides a useful map for selecting the indicators that 

will be measured along the chain. They will include indicators used both to monitor 

program implementation and to evaluate results. 

Again, it is useful to engage program stakeholders from both the policy and research 

teams in selecting these indicators, to ensure that those selected are good measures of 

program performance. A widely used rule of thumb to ensure that the indicators used are 

good measures is summed up by the acronym SMART. Indicators should be the 

following: 

• Specific: To measure the information required as closely as possible 

• Measurable: To ensure that the information can be readily obtained 

• Attributable: To ensure that each measure is linked to the project’s efforts 
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• Realistic: To ensure that the data can be obtained in a timely fashion, with 

reasonable frequency, and at reasonable cost 

• Targeted: To the objective population. 

When choosing indicators, remember that it is important to identify indicators all along the 

results chain, and not just at the level of outcomes, so that you will be able to track the 

causal logic of any program outcomes that are observed. Indeed, with implementation 

evaluations that focus on testing two or more design alternatives, the results of interest 

may occur earlier in the results chain, as an earlier output or early-stage outcome. Even 

if you are only interested in outcome measures for evaluation, it is still important to track 

implementation indicators, so you can determine whether interventions have been carried 

out as planned, whether they have reached their intended beneficiaries, and whether they 

have arrived on time. Without these indicators all along the results chain, the impact 

evaluation risks producing a “black box” that identifies whether or not the predicted results 

materialized; however, it will not be able to explain why that was the case. 

Checklist: Getting Data for Your Indicators  

As a final checklist once indicators are selected, it is useful to consider the arrangements 

for producing the data to measure the indicators. This checklist covers practical 

arrangements needed to ensure that you can produce each of the indicators reliably and 

on time (adapted from UNDP 2009): 

 Are the indicators (outputs and outcomes) clearly specified? These are drawn from 

the core evaluation questions and should be consistent with program design 

documents and the results chain. 

 Are the indicators SMART (specific, measurable, attributable, realistic, and 

targeted)? 

 What is the source of data for each of the indicators? There needs to be clarity on 

the source from which data will be obtained, such as a survey, a review, or 

administrative data. 

 With what frequency will data be collected? Include a timeline. 

 Who is responsible for collecting the data? Delineate who is responsible for 

organizing the data collection, verifying data quality and source, and ensuring 

compliance with ethical standards. 

 Who is responsible for analysis and reporting? Specify the frequency of analysis, 

analysis method, and responsibility for reporting. 

 What resources are needed to produce the data? Ensure that the resources 

required are clear and committed to producing the data, which is often the most 

expensive part of an evaluation if collecting primary data. 

 Is there appropriate documentation? Plans should be in place for how the data will 

be documented, including using a registry and ensuring anonymity. 
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 What are the risks involved? Consider the risks and assumptions in carrying out 

the planned monitoring and evaluation activities, and how they might 

Designing the baseline survey 

Ideally a baseline survey will be available so that double difference estimates can be 

made. Important principles in designing the survey are: 

 Conduct the baseline survey as early as possible 

 The survey design must be based on the evaluation design which is, in turn, based 

on the program theory. Data must be collected across the results chain, not just 

on outcomes.  

 The comparison group sample must be of adequate size, and subject to the same, 

or virtually the same, questionnaire. Whilst some intervention-specific questions 

may not be appropriate, similar questions of a more general nature can help test 

for contagion. 

 Multiple instruments (e.g. household and facility level) are usually desirable and 

must be coded in such a way that they can be linked. 

 Survey design takes time. Allow six months from beginning design to going to the 

field, though 3-4 months can be possible. Test, test and re-test the instruments. 

Run planned tabulations and analyses with dummy data or the data from the pilot. 

Once data are collected one to two months are required for data entry and 

cleaning.  

 Include information to allow tracing of the respondents for later rounds of the 

survey, and ensure that they can be linked in the data 

 Avoid changes in survey design between rounds. Ideally the same team will 

conduct all rounds of the survey 

Options when there is no baseline 

Evaluations are often conducted ex post, and there is no baseline available. Under these 

circumstances the following options can be considered: 

1. If treatment and comparison groups are drawn from the same population and some 

means is found to address selection bias (which will have to be quasi-

experimental, since randomization is ruled out unless the treatment had been 

randomized, but if the program designers had thought of that they will have thought 

of a baseline also), then a single difference estimate is in principle valid. 

2. Find another data set to serve as a baseline. If there was a baseline survey but 

with a poor or absent comparison group, then a national survey might be used to 

create a comparison group using propensity score matching.  

3. Field a survey using recall on the variables of interest. Many commentators are 

critical of relying on recall. But all survey questions are recall, so it is a question of 

degree. The evaluator need use his or her judgment as to what it is reasonable to 

expect a respondent to remember. 
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4. It is reasonable to expect people to recall major life changes, introduction of new 

farming methods or crops, acquisition of large assets and so on. But not the exact 

amounts and prices of transactions. When people do recall there may be 

telescoping (thinking things were more recent than benchmark for recall questions. 

5. If all the above fail, then the study was make build a strong analysis of the causal 

chain (program theory). Often a relatively descriptive analysis can identify breaks 

in the chain and so very plausibly argue there was low impact. 

6. The argument can be further strengthened by triangulation (indeed this point 

applies whatever method is adopted): drawing on a variety of data sources and 

approaches to confirm that a similar result obtains from each. 

 

Impact evaluation using secondary data 

Sometimes secondary data can be used to carry out the whole impact study, this is 

especially true when evaluating national or sector-wide interventions. More usually 

secondary data can be used to buttress other data. For example, a project data set could 

be used for the treatment group and a national data set used to establish the control, 

preferably using a matching method. Or different national data sets might be joined to 

enable a rigorous regression-based approach to be employed. 

 

The role of qualitative information 

Good evaluations are almost invariably mixed method evaluations10. Qualitative 

information informs both the design and interpretation of quantitative data. In a theory-

based approach, qualitative data provide vital context. Many evaluations under-exploit 

qualitative methods, both in the techniques they use and the way in which analysis is 

undertaken. It is all too common to restrict data collection to key informant interviews and 

perhaps a few focus groups. But there are a far greater range of qualitative data collection 

methods, which can often produce more robust findings than can quantitative methods. 

Field experience by members of the core evaluation team (i.e. the people responsible for 

design and writing the final report) is an invaluable source of qualitative data which should 

not be overlooked. 

And field experience means literally the field, not only meetings with government and 

project officials. It is very desirable to get such exposure very early on in the study so it 

can help inform the evaluation design. Return trips are also advisable to help elucidate 

the findings. 

Triangulation 

Several evidences may be joined together to strengthen the evidence. For example, the 

use of qualitative data to reinforce the findings and add a depth to the meaning of the 

findings of the study can be used. This is called triangulation and is important to build a 

case based on plausible association.  
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Generalization from specific impact evaluations 

Impact evaluations are usually of specific interventions in a specific context. It is not 

necessarily the case that the findings can be generalized to the same intervention in 

different contexts. A theory-based approach helps understand the context in which the 

intervention did or did not work, and so help generalize as to other contexts in which the 

same findings may be expected. 

 

Managing and Implementing Impact Evaluation 

Terms of reference (TOR): The ToR should require that a clear understanding of the 

intervention be a prerequisite for the evaluation design. Sector and area expertise may 

not be essential but is certainly an advantage. The ToR for an impact evaluation should 

also stress the need for a credible counterfactual analysis. Proposals or concept notes 

should make clear how this issue will be addressed, being explicit about the evaluation 

approach. The evaluation team need include personnel with the technical competence to 

implement these methods. 

Data sources: Good quality data are essential to good impact evaluation. The evaluation 

design must be clear on the sources of data and realistic about how long it will take to 

collect and analyze primary data. 

Time and cost: The time required for an impact evaluation depends on whether primary 

data collection is involved. If so, 18 months is a reasonable estimate from inception to 

final report. If there is no primary data collection, then 12 months may be feasible. The 

survey is largest cost component of an impact evaluation. If primary data are being 

collected then the total cost of a survey is approximately US$ 100 per household in Africa 

and Latin America, US$ 40-60 in East Asia and US$ 25-40 in South Asia. Analysis time 

is 3-4 months of professional level inputs. 

Peer review: An independent peer review should be undertaken by a person qualified in 

impact evaluation. 

 

Summary of the session  

 Impact evaluation is an assessment of how the intervention being evaluated 

affects outcomes, whether these effects are intended or unintended.  

 The difference in outcomes between the beneficiaries of the intervention (the 

treatment group) and the comparison group, is a single difference measure of 

impact. 

 The program theory documents the causal (or results) chain from inputs to 

outcomes 

 A clear evaluation question needs to be accompanied by the specification of 

which outcome measures will be used to assess results, including in the case of 

multiple outcomes 
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 Indicators that are used in measurement or valuations should be specific, 

measurable, attributable, realistic ad targeted.  

 Secondary data can be used to carry out the whole impact study, this is 

especially true when evaluating national or sector-wide interventions. 
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Session 2: Project Logic Model 
 

Learning objectives 

After completing this section, participants will be able to: 

- Define project logic model 

- Identify the different components of theory of change 

- List the steps in developing logic model 

- Describe the components of logical framework 

Session outline  

Activity  Topic  Time  Methodology  

1.1 Project Logic model and Theory of 

change 

10 mins Reading and discussion  

1.2 Steps in developing Logic Model  10 mins Reading and discussion  

1.3 Examples of Logic models and logic 

framework 

10 mins Reading and discussion 

1.4 Summary of the session 5 mins Reading 

  35 mins  
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Project Logic model and Theory of change  

 Logic model is a graphic or visual depiction that summarizes key elements of a Theory 

of Change (TOC), and it is often used as a facilitation tool during the design process. 

There are many types of logic models, including but not limited to logical frameworks 

(logframes), results chains, results frameworks, and local actor-oriented models, among 

others. The project logic model and its associated TOC are included in the Project 

Appraisal Document (PAD) that approves a project design.  

 Impact evaluation teams should develop a TOC describing how and why a project 

purpose is expected to be achieved in a given context, and an accompanying logic model 

providing a graphic or visual depiction that summarizes this TOC. A complete TOC 

includes five components:  

1. The context in which the development problem is situated;  

2. If-then (causal) outcomes needed to achieve the desired change;  

3. Major interventions that the implementers and others will undertake to catalyze 

these outcomes;  

4. Key assumptions that underlie the success of this theory; and  

5. Key indicators to monitor how progress unfolds during implementation.  

 

Logic Models as Multi-Purpose Tools  

We use logic models to ensure that planning done with “end in mind”. It can also be useful 

to guide the monitoring and evaluation of projects.  

The process of developing the logic model is important since it can help the team think 

through the TOC. It is also important to include diverse stakeholders in the project design 

team so that current paradigms can be challenged, and new approaches can be 

considered. 

 

Logic Models Come in Many Shapes and Sizes  

As project planners seek new and creative ways to represent their project designs, logic 

models are increasingly varied and can be displayed by a wide variety of methods. Logic 

models can be:  

 Simple or elaborate  

 A table, flowchart, or combination of these  

 Bottom-to-top, or left-or-right, or maybe even circular  

 Time-sequenced, or divorced from time  

 Logically linear with “cause” always leading to “effect,” or a more nuanced model 

that displays multi-directional relationships where effect can feed back into cause 

(or causes) and vice versa  

Some of these approaches may be preferred for engaging stakeholder groups during the 

design process, while others may be preferred for communications purposes, or to be 

used as monitoring tools. In many cases, teams may opt for a family of logic models, with 
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a simple parent version at a high level and nested versions focusing on different aspects 

of the design.  

Logic Models Are a Snapshot of a TOC  

Logic models are a snapshot of a theory of change. They do not reflect the entire nuance 

in a TOC, nor do they necessarily include all of the components. The five components of 

a complete TOC include:  

1. The context (or system) in which the development problem is situated. This 

includes the root causes or drivers underlying the development problem, as well 

as circumstances or conditions in the operating context that may affect intended 

project outcomes and are likely to change.  

2. If-then (causal) outcomes that are expected to be achieved as a result of the 

project’s interventions. These outcomes should establish the causal relationships 

between the elements of a project leading to the project purpose. The TOC may 

also show feedback loops where “effect” is expected to feed back into “cause” and 

vice versa, to continually increase or reduce the magnitude of the original outcome.   

3. Major interventions that the project intends to implement to influence this set of 

outcomes directly or indirectly.  

4. Key assumptions articulating the conditions, behaviors, and/or critical events 

outside the control of the project that must prevail for the logic to work as intended. 

Assumptions form part of the complete TOC regarding the conditions under which 

change is envisioned to occur. Assumptions may be listed within the logic model 

itself, or to the side. At a minimum, they must be described in the TOC.  

5. Indicators to measure the most important expected project outcomes and 

assumptions. Indicators can be listed alongside the outcomes or assumptions that 

that they represent within the logic model. At a minimum, they must be captured in 

the Project Monitoring, Evaluation and Learning (MEL) Plan.  
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Steps in developing Logic Model 

Step 1: Define the Problem  

The process of developing the logic model (and TOC) begins with defining the problem. 

This process should have begun during the CDCS process; however, the beginning of 

the project design process presents an important opportunity to revalidate, refine and/or 

narrow the relevant problem statement. A clear statement looks beyond symptoms, 

without going into causes, to provide clear focus and direction for the project design 

process. For example, high rates of malnourished children may be a symptom of 

smallholder farmers having very low income, while low productivity may be a cause; 

however, the core development problem on which the team may decide to focus is 

“smallholder farmers having very low income”.  

Defining the problem is arguably the most difficult yet most important of all steps. After 

all, as the previous example demonstrates, problems are often a small part of a greater 

problem, and each problem is composed of smaller problems. Drawing “boundaries,” or 

making choices about what is inside and outside the scope of analysis, is critically 

important to sharpen the team’s focus.  

The problem statement is closely related to definition of the project purpose. The project 

purpose is typically a reframing of the problem to the desired change or outcome to be 

achieved. For example, a problem of “smallholders having very low income” would be 

reframed as a project purpose of “increased smallholder income.” 

Step 2: Assess the Context  

Once the problem has been defined and the project purpose has been established, the 

team should assess the context. This process—which is also sometimes called a 

systems, situation, or problem analysis—is the next step and is the anchor upon which 

the logic model is ultimately built. This assessment examines root causes or drivers 

underlying the problem, as well as circumstances or conditions in the environment that 

affect the situation, particularly those that are likely to change over the course of 

implementation and will need to be monitored. A systems-aware context assessment 

would also identify the interests and relationships of key local actors or stakeholders and 

how those impact upon the problem. 

The process of assessing the context should draw upon a combination of evidence or 

information—including that gathered while developing the CDCS, as well as additional 

evidence commissioned or identified during project design—with each building off of the 

other to triangulate and validate findings. Potential sources of evidence include, but are 

not limited to: sector-specific assessments, reports, studies, or data collected by other 

organizations or researchers; monitoring data or evaluations of relevant and prior 

activities or projects; and site visits, focus groups, or consultations with key stakeholders 

and potential beneficiaries, among other options.  

There are many complementary tools and techniques to facilitate the process of utilizing 

evidence to develop a context assessment, including the problem tree, the 5Rs approach, 
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the causal loop diagram, fish bone analyses, situation models, and force field analyses, 

among others.  

Step 3: Develop an If-Then (Causal) Outcomes Diagram  

Drawing upon the context assessment, the team should then unpack the if-then (causal 

relationships) among outcomes that are expected to occur in support of the project 

purpose. Depending on the type of logic model, these if-then relationships may reflect 

linear logic, or be multi-directional with feedback loops. As explained earlier, complexity 

aware models often focus mostly on higher-order outcomes, while leaving lower order 

outcomes undefined. Or, alternatively, lower order outcomes can be developed based on 

a set of assumptions, recognizing that these might be a popular approach for building a 

TOC diagram in a group is to have the team brainstorm a list of outcomes and write them 

on sticky notes. The team then clusters these sticky notes into groups of similar or related 

outcomes, rephrases or consolidates sticky notes where needed and then arranges them 

into a sequence of cause and effect statements. This is often a highly iterative process, 

which is why sticky note systems are better than static drawings. From there, the team 

draws arrows indicating the direction of the causal logic, and may identify any feedback 

loops in which achievement of one outcome is expected to feed back into an earlier 

change.  

As for the outcomes statements themselves, generally they should be drafted as short 

narratives of intended accomplishment to indicate when an outcome has been reached. 

These statements should be specific and realistic (and ideally also measurable with 

associated indicators and targets—see Step 6). Typically they are written in the passive 

voice (e.g., productivity increased, trade barriers decreased, literacy improved, infant 

mortality reduced, civil society strengthened) to enhance objectivity and take the actor out 

of the action. However, more deliberate systems approaches may opt to explicitly write 

the outcomes statements in the active voice to indicate which local actor, or set of local 

actors, needs to take action to ensure the outcome’s long-term sustainability. 

Step 4: Identify Key Assumptions  

While the team can never totally predict what will unfold over the course of the project, 

some assumptions always have to be made about the conditions, behaviors, and/or 

critical events outside the control of the project that must prevail for outcomes to be 

achieved. There are often factors in the project context that are outside the control of the 

project, but affect achievement of intended outcomes. In addition, there are programmatic 

assumptions underlying the logic (too often implicit) about how change is expected to take 

place.  

Identified assumptions should be factors that need to be monitored because their 

invalidity could have negative consequences on the project. If done well, the surfacing 

and articulation of key assumptions can help managers evaluate and learn about the 

effectiveness of the approach under specific conditions. The invalidity of assumptions can 
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also serve as important signals that the logic model and TOC need to be revisited, and 

likely adjusted, to yield better outcomes during implementation.  

Assumptions can be displayed in each level in a table (e.g., the logframes) or between 

boxes in a flowchart to show those conditions that are key to the next higher order 

outcome being achieved. Assumptions can also be listed on the side of the page, or in 

the accompanying TOC narrative.  

 

Step 5: Extend the Logic Model to the Operational Level with Major Interventions  

Armed with a theory of how a set of lower order outcomes can contribute to achieving the 

purpose, the team should then work to identify major interventions it can implement to 

directly or indirectly achieve these set of outcomes. The degree of specificity in defining 

these interventions will largely depend on the nature of the problem and the context in 

which it is situated. In the simplest development problems, where the solution is clear, 

interventions should be stated with a high degree of specificity. In more complex 

problems, interventions will be less specific and focus especially on the first year of 

implementation. In these cases, it is especially important that the design be coupled with 

a plan for active monitoring and robust feedback so that managers can make adjustments 

as new information emerges or lessons are learned.  

Again, the value of identifying interventions in a team with a diverse range of stakeholders 

cannot be overstated. With the logic model helping to keep the team focused on the bigger 

picture, the group should brainstorm a range of interventions. Two important criteria for 

selecting major interventions are their potential impact and their feasibility. Ultimately the 

goal is to identify a set of interventions that are practical, given available resources and 

identified assumptions.  

 

Step 6: Identify Key Indicators  

Finally, the team should identify performance indicators that will signal successful 

achievement of the most important outcomes in the logic model. In addition to defining 

success, performance indicators can add clarity and dimension to outcomes statements, 

which, particularly at higher levels, are often defined broadly and open to interpretation. 

By pairing these statements with performance indicators, they become more precise, 

specific, and measurable. Ideally these indicators should also be coupled with baselines 

and targets; however, in many cases, this data may need to be established after activity 

implementation has begun and a baseline data collection can be executed. 

Performance indicators don’t have to be quantitative. For example, the team may 

determine that certain outcomes (e.g., “women’s empowerment increased”) may be better 

captured by qualitative indicators, such as a subjective rating scale. There should be no 

value judgment or competition between quantitative and qualitative performance 

indicators. Which type of indicator is selected depends on the nature of the outcome that 

is being assessed. While performance indicators signify the extent to which particular 
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outcomes have or have not occurred, they often do not clarify whether intended higher-

level changes are occurring. It’s important (though not required) to couple performance 

indicators with context indicators to measure the most important assumptions underlying 

the theory of change. These “context indicators” can monitor factors in the broader 

operating context or monitor the processes by which change is assumed to occur, 

particularly those processes about which the team is uncertain. Monitoring assumptions 

is critical to supporting the adaptive management of projects because they can serve as 

signals for when a logic model and TOC need be reassessed. Like assumptions, context 

indicators may be articulated within or alongside the logic model. At a minimum, they must 

be included in the Project MEL Plan.   

 

Step 7: Review the Strength Step of the Model 

Once the logic model has been developed, teams should review its strength by asking a 

few basic questions:  

 Is it clear? Does the logic model clearly summarize the project’s overall theory 

of change? 

 Is it plausible? Is the logic model anchored in the context assessment? Is 

there a logical sequence of cause and effect leading to the project purpose? 

Do assumptions identify the major factors that may support or threaten the 

achievement of outcomes, and are they realistic within a certain range of 

performance? Are planned interventions likely to result in intended outcomes? 

 Is it doable? Does the implementer have enough resources, including time, to 

achieve the project purpose? Are outcomes within implementer’s direct control 

or indirect influence? 

 Is it testable? Are performance indicators good proxies for key outcomes? Can 

the theory of change underpinning the logic model be effectively monitored and 

evaluated? 

 

Last but not least, teams should ask whether the logic model is easy to understand. If the 

model that emerges is so complex that it overwhelms stakeholders, it will likely gather 

dust on a shelf and/or fail to achieve its many potential benefits. Logic models are 

intended to be an approximation or simplified snapshot of the project design, and the 

model should be simple enough that the logical linkages are clear.  

 

Step 8: Update the Model over Time  

The logic model (and its accompanying TOC) should be regularly revisited, revised and 

updated as needed, and project teams should plan for regular “pause and reflect” 

moments—for example, in connection with periodic project-level portfolio reviews—to 

revisit the thinking behind their logic model. Triggers for updating the logic model include 

shortfalls in the achievement of indicator targets or key assumptions proving invalid; they 
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may also include internal shifts in funding or priorities that require Performance indicators 

don’t have to be quantitative. For example, the team may determine that certain outcomes 

(e.g., “women’s empowerment increased”) may be better captured by qualitative 

indicators, such as a subjective rating scale. There should be no value judgment or 

competition between quantitative and qualitative performance indicators. Which type of 

indicator is selected depends on the nature of the outcome that is being assessed. While 

performance indicators signify the extent to which particular outcomes have or have not 

occurred, they often do not clarify whether intended higher-level changes are occurring. 

It’s important (though not required) to couple performance indicators with context 

indicators to measure the most important assumptions underlying the theory of change. 

These “context indicators” can monitor factors in the broader operating context or monitor 

the processes by which change is assumed to occur, particularly those processes about 

which the team is uncertain. Monitoring assumptions is critical to supporting the adaptive 

management of projects because they can serve as signals for when a logic model and 

TOC need be reassessed. Like assumptions, context indicators may be articulated within 

or alongside the logic model. At a minimum, they must be included in the Project MEL 

Plan.  

 

Examples of Logic Models  

RESULTS CHAIN  

Results chains have been used in a variety of fields to support project design, 

management, monitoring, and evaluation.  

Results Chains are a type of logic model that use boxes and arrows to display the causal 

and sequential progression of results that planners believe are necessary to achieve a 

program’s purpose (for project design, the “project purpose”). Results Chain models 

typically include a network of multiple, but complementary chains that together support 

the final desired outcome.  
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The results chain’s sequential progression of causal relationships distinguishes it from 

many other types of models that are causal, but not necessarily sequential. In addition, 

so-called “strategic approaches” for achieving results describe major interventions in 

broad terms. Specific interventions or “actions,” if included are illustrative to indicate that 

tactics may shift during implementation. Advocates argue that this type of model helps 

facilitate day-to-day tracking of progress and adaptive decision-making as needed.  

As shown in the figure below, there are five basic components of a results chain. The 

terminology in parentheses reflects the language typically used by the conservation 

community.  

While the process of developing a Results Chain model can vary, in general it follows the 

following steps:  

1. Define the Project Purpose and/or Sub-Purpose(s).  

2. Develop a problem or context assessment diagram, known as a “situation model” 

in Results Chain vernacular. A situation model is typically composed of a number 

of “problem chains” that present the situation before project intervention. For 

additional guidance on situation models, see How-to Guide 1: Developing a 

Situation Model in USAID Biodiversity Programming.  

3. Select prioritized problem chains from the situation model that the project will 

address.  

4. Brainstorm and prioritize strategic approaches to address selected problems.  

5. Reframe selected problem chains in the situation model into desired results.  

6. Discuss and refine the logic of the Results Chain arrangement.  

The figure below illustrates a Results Chain model with two strategic approaches 

addressing the threat of overfishing that is affecting healthy river fish populations. 
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One of the unique elements of the result chain is that it flags “key results” that will be 

tracked and measured during implementation with red triangles. Further definition of 

these results and their associated performance indicators and targets can be then be 

described in greater detail in an associated Project MEL Plan.  

 

LOGICAL FRAMEWORK  

Logical framework is one of the tools used to help design projects to achieve measurable 

outcomes. It was pioneered for USAID in the 1970s and has since been widely adopted 

by multilateral and bilateral agencies, NGOs, governments and implementers around the 

world. The logframe also provides a simplified depiction of how a project is to function in 

the form of a linear chain of cause and effect. It establishes the “if-then” (causal) 

relationships between the elements of a project: if the outputs are achieved (and the 

assumptions hold true), then certain outcomes (or sub-purposes) can be expected; if the 

outcomes are achieved (and the assumptions hold true), then the purpose can be 

expected; and so on. Logframes are useful representations of projects where causal links 

are well known, or can be determined with additional expertise, and stakeholders agree 

on the solution.  

Columns of the logframe consist of:  

Narrative Summary: The narrative summary of the logframe describes “how” a 

developmental change will be achieved (top-to-bottom) as well as “why” or “so what” 

(bottom-to-top). Note that the logframe is divorced from time; it does not describe the 
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sequencing of activities and outcomes that may be required to achieve developmental 

changes.  

Indicators: The second column of the logframe matrix identifies performance indicators 

that signal successful achievement at each level of the project hierarchy. In addition to 

defining success, indicators add clarity and dimension to the narrative statement of the 

outcomes.  

Data Sources: As part of the process of identifying indicators, the data sources column 

shows how data will be collected for each indicator. If data cannot be easily obtained, 

then an alternative indicator may need to be selected. The frequency with which the 

project manager will obtain information from stated sources should also be indicated in 

the data sources column.  

Assumptions: The assumptions column identifies those factors necessary for achieving 

each level of the logframe that are outside of the Mission’s direct control or influence, e.g., 

inflation stays under control. The logframe requires that at each level, the outcomes 

planned plus assumptions at that level constitute sufficient conditions to achieve the next 

higher level of outcomes.  

 
 

The rows in the logframe establish the different levels of outcomes ranging from lower 

order outcomes or outputs to higher order Purpose and Goal. The language may differ 

from logframe to logframe; however, for example, at USAID, the standardized language 

is as follows: 

 

 Outputs are the tangible, immediate, and intended products or consequences of 

an activity within USAID’s direct control or influence—the deliverables. All outputs 

that are necessary to achieve the purpose should be identified. 
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 Sub-Purposes or Outcomes (the exact vernacular is flexible) are mid-level 

outcomes that contribute to achievement of the purpose. It is also possible to add 

levels of outcomes depending on the scope and complexity of the project. 

 The Purpose is the key outcome to be achieved by the project. 

 
 

Summary of the session 

 Logic model is a graphic or visual depiction that summarizes key elements of a 

theory of change (TOC), and it is often used as a facilitation tool during the design 

process. 

 There are many types of logic models, including but not limited to logical 

frameworks (logframes), results chains, results frameworks, and local actor-

oriented models, among others. 

 The different steps in developing logic model include defining the problem, assess 

the context, develop an if-then (causal) outcomes diagram, identify key 

assumptions, extend the logic model to the operational level with major 

interventions, identify key indicators, review the strength step of the model and 

update the model over time.  

 The logical framework, or logframe, is one of the principal tools used by the 

international development community to help design projects to achieve 

measurable outcomes. 
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ADDITIONAL RESOURCES  

The 5Rs Framework in the Program Cycle (USAID/PPL Technical Note, Oct 2016) 

https://programnet.usaid.gov/system/files/library/5Rs_Document_FINAL_EDIT_10.11.1

6.pdf  

Complexity Aware Monitoring (USAID/PPL Discussion Note, June 2016): 

https://programnet.usaid.gov/system/files/library/2012_12_Logical_Framework_Technic

al_Note_final_1.pdf  

Developing a Situation Model in USAID Biodiversity Programming (USAID/E3/FAB 

How-To Note 2, Aug 2016): 

https://programnet.usaid.gov/system/files/library/Biodiversity_HowToGuide1_508.pdf 

Developing and Using Results Chains to Depict Theories of Change in USAID 

Biodiversity Programming (USAID/E3/FAB How-To Note 2, Aug 2016): 

https://programnet.usaid.gov/system/files/library/Biodiversity_HowToGuide2_508.pdf  

The Logical Framework (USAID/PPL Technical Note, Dec 2012): 

https://programnet.usaid.gov/system/files/library/2012_12_Logical_Framework_Technic

al_Note_final_1.pdf  

Results Framework (USAID/PPL How-To Note): Coming Soon  

Purposeful Program Theory: Effective Use of Theories of Change and Logic 

Models (Sue C. Funnel and Patricia J. Rogers, Jossey-Bass, March 2011).
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