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Introduction
Impact Evaluation
• The process that seeks to establish causality by
empirically establishing to what extent a particular
program and that program alone contributed to the
change in an outcome.
 Impact evaluation rules out the possibility that any factors
other than the program of interest explain the observed
impact.
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Forms of Evaluation
• Monitoring and Evaluation (M&E): assesses how an intervention
evolves over time.
• It evaluates data available from the project management office in
terms of initial goals, indicators, and outcomes.
• Operational Evaluation: examines how the program is designed,
how it is intended to help the target audience, and how it is being
implemented.
• Part of M&E.
• Impact evaluation: answers cause-and-effect questions.
• Attributes causality. i.e. isolate the effect of the program from other
factors and potential selection bias. Information on counterfactual
is crucial.
• Counterfactual – outcomes of participants had they not been exposed to
the program.
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Rationale for Impact Evaluation
• Impact evaluation aims at assessing whether the program/policy
has achieved the intended goals.
 Has changed outcomes.

• Impact evaluation is essential for supporting evidence based
policy making.
 Focusing on outcomes/results rather than inputs.

• Impact evaluations are essential for building knowledge.
 About effectiveness of development programs.
 What works and what does not work?

• Impact evaluation therefore seeks to attribute casual relationships.
 Between projects, programs or policies on outcomes of interest.
 And articulate the mechanism through which beneficiaries are responding
to the intervention.
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Forms of impact evaluation
• Qualitative IE: uses in-depth and group-based interviews to
gauge potential impacts the program generates, the mechanisms
of such impacts, and the extent of benefits to recipients from.
• Results are not generalizable.
• They however generate information that may be critical for
understanding the mechanisms through which the program helps
beneficiaries.
• Quantitative IE: is generalizable.
• Includes ex-ante and ex-post approaches.
• Ex-ante designs predicts outcomes of policies given
assumptions on individual behavior and markets.
 Simulation or economic models are used to predict possible benefits or
pitfalls of an intervention.
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Forms of impact evaluation
• Ex post designs are based on actual data gathered either after
the intervention or before and after.
• They measure actual impacts accrued by the beneficiaries due
the intervention.
• May miss the mechanisms underlying the intervention’s impact
 Structural models seek to capture these.

• Ex-post evaluations very important in understanding program
effectiveness.
• Cost-benefit & Cost effectiveness analysis : combine
impact evaluation results with cost information.
• Estimates the total expected benefits of a program, compared to its
total expected costs. Aims at quantifying all of the costs and benefits
of a program in monetary terms and assesses whether benefits
outweigh costs
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Forms of impact evaluation
• Retrospective evaluations: assess program impact after the program has
been implemented.
 Generating treatment and comparison groups ex-post.

• Prospective evaluations: are developed at the same time as the program is
being designed and are built into program implementation.
 Baseline data are collected prior to program implementation for both treatment and
comparison groups.
 Prospective impact evaluations are more likely to produce strong and credible evaluation
• Efficacy studies: are carried out under very specific circumstances, with heavy

technical involvement from researchers during the implementation of the
program, to prove a concept or viability of a new program
 unfortunately, the results are often not generalizable beyond the scope of the evaluation
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Group Discussion

• In groups of 2-3:
Deliberate on the steps you would
undertake to assess the impact of a
primary school feeding program.
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Preparing for impact evaluation
1. Pre-Analysis Plan (PAP)
• Carefully think through the evaluation in advance.
• To determine the evaluation questions, outcomes variables and models
to be estimated, to avoid cherry picking and data mining.
• Evaluation questions should be measurable and testable.

• Can be before baseline, after baseline but before analysis.
• Update PAP as the evaluation goes on.

2. Other sources of information
• Necessary to contextualize evaluation results.
• And to examine other potential effects.
Why certain results were not achieved.
• It is therefore important to know how, when, and where the program was
implemented.
• Such information can be assessed through program reports, KIIs, FGDs,
other reports.
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Preparing for impact evaluation
3. Theory of change
• A description of how the intervention is supposed to deliver the desired
results.
• It shows the causal logic of how and why an intervention will reach its
intended outcomes.
 It explores the conditions and assumptions needed for the change to take place, and
make explicit the causal logic behind the program

• A theory of change can be modeled as:
 A theoretical models, logical framework and a results chain.

• A simple form of a theory of change is a results chain.
• A sequence of inputs, activities and outputs that are expected to improve
the outcomes.
• Indicators- measure inputs, processes, outputs and outcomes.
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Preparing for impact evaluation
Results chain-example
INPUTS

ACTIVITIES

Finances
Human
resources

Trainings
Purchase
offers
Purchase
contract
signing

OUTPUTS

Delivered
cookstoves

OUTCOMES

Use of
cookstoves
Reduced
cost of
baking

LONG TERM
OUTCOMES

Economic,
Health &
environmental
benefits

12

The impact evaluation problem
• The goal of IE is to construct a proper
counterfactual
• The main challenge/evaluation problem/goal of an
impact evaluation is to:
• Determine what would have happened to the
beneficiaries if the program had not existed.
• The program’s impact can only be truly assessed by
comparing actual and counterfactual outcomes.
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The impact evaluation problem
• The basic impact evaluation formula:
𝛼= 𝑌𝑃=1 − 𝑌𝑃=0
• 𝛼 is the causal impact- the difference in outcomes (Y) for the same individual
with and without the intervention.
 But either of these observations is impossible (missing data)- hence the
counterfactual problem.
• Goal is therefore to identify a valid comparison group.
• It should convincing and reasonable.
• It should have the same characteristics as the treatment group.
• It should not be counterfeit but counterfactual.

• Groups should be identical at baseline, should react to intervention
in the same way and not be differently exposed to other
interventions during the evaluation.
• Common counterfeits- before and after; with and without.
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Impact estimates
• Impact 𝛼 is ascertained by comparing the outcomes of the treatment group
with those of the comparison group.
• 𝛼 is interpreted as intention-to-treat estimate (ITT) when we consider
individuals on whom the intervention was offered, regardless of whether or
not they actually enroll in it.
 ITT estimates the average treatment effect of the intervention the target
population.
• 𝛼 is interpreted as treatment-on-the-treated (TOT) when we consider
individuals to whom the intervention was offered and who have actually
enrolled.
 ITT and TOT estimates are the same with full compliance.
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Methods of Impact Evaluation
• Non-experimental methods
• Propensity score matching
• Quasi-experimental methods
• Regression discontinuity
• Instrumental variable designs
• Experimental methods
• Lab experiments
• Field experiments
 Randomized Control Trials (RCTs)
 Framed field experiments
• Natural experiments
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Assignment

• With reference to the school feeding
program:
Prepare a results chain.
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Session II
Randomized Control
Trials-(RCTs)
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Randomized Control Trials
• Gives everyone eligible individual equal opportunity to participate in the
intervention.
• Random assignment of intervention over a large eligible population,
generates a robust estimate of the counterfactual.
 Besides being justifiable, random assignment preserves population
characteristics: hence equal representation of compliers, never compliant and
always compliant.
• Internal and external and validity.
• In some cases you can measure the placebo effect.

• Level of randomization corresponds with level of implementation.
• Higher levels increase difficulty of evaluation, lower levels increase spillovers.
• The quality of RCT highly depend on management of spillovers.
• Treatment and control units should be sufficiently spaced.
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Group Discussion

• In groups of 2-3:
Deliberate on the steps you would
undertake to draw a random sample for a
school feeding program.
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RCT – steps
•
•
•
•

Theoretical review, objectives and questions
Theory of change
Randomization- evaluation area
Sample and power calculations
• Mindful of attrition

•
•
•
•
•
•
•

Baseline survey
Randomization- treatment and control group
Balance tests
Implement the intervention
Endline survey
Generate a baseline and endline dataset
Estimate impact
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RCT – designs
• Cross sectional evaluation.
• Using endline data only.
 Application 1

• Baseline and endline data
• Average treatment effect
• DD/ Diff in Diff/ Double difference.
 Application 2
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RCT – designs
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RCT – designs
Computing Impact
 Change 𝑖𝑛 𝐶𝐺 = 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝐸𝐿 − 𝑂𝑢𝑡𝑐𝑜𝑚𝑒 𝐵𝐿
 Change 𝑖𝑛 𝑇𝐺 = 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝐸𝐿 − 𝑂𝑢𝑡𝑐𝑜𝑚𝑒 𝐵𝐿
 𝐼𝑚𝑝𝑎𝑐𝑡 = 𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑇𝐺 − 𝑖𝑛 𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐶𝐺
→ 𝐼𝑚𝑝𝑎𝑐𝑡 = 𝑇𝐺𝐸𝐿 − 𝑇𝐺𝐵𝐿 − 𝐶𝐺𝐸𝐿 − 𝐶𝐺𝐵𝐿
Hence the label Double Differencing Needs baseline and endline data
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RCT – application 1
Sseruyange, J., & Bulte, E. (2018). Do incentives matter for the diffusion of
financial knowledge? experimental evidence from Uganda. Journal of African
Economies, 27(5), 612-631.
Background:
• Income differences across countries are to a large extent explained by
differences in total factor productivity (Caselli and Coleman 2001).
• Poor countries can “catch up” by adopting technologies produced
elsewhere (knowledge and skills transfer become crucial).
• Knowledge diffusion is however an economic process, involving an
investment decision by those possessing the knowledge and those seeking
to access it.
• Knowledge transfer involves time and effort.
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RCT – application 1
• Objective: to examine whether providing a monetary incentives
to trainers promotes knowledge diffusion to trainees.
• Research design: RCT conducted in central Uganda in
conjunction with CBS-POWESA.
• Randomly sample group members as participants.

• Treatments:
• Training + incentives
• Training only
• control
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RCT – application 1
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RCT – application 1
Balance checks
• Data file : use RCT1.dta
• Do file: RCT1.do

• Two group case
• Three group case
• Ttests
• Regression
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RCT – application 1
• Group 1: incentive + training
• Group 2: training only
• Group 3: control
• Two group case:
• 1=2 – use the incentive dummy

• Three group case:
• 1=2 - Incentive dummy, without control members
• 1=3 – incentive dummy, without training only members
• 2=3 – training dummy, without incentive and training members.
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RCT – application 1
Empirical model
• 𝑆𝑐𝑜𝑟𝑒𝑘𝑧 = 𝛼𝑘 + 𝛽1 𝐷1𝑧 + 𝛽2 𝐷2𝑧 + 𝛿𝑋𝑘𝑧 + 𝛾𝑍𝑧 + 𝜀𝑘𝑧
•
•
•
•

D1Takes 1 for trainees in the training only treatment.
D2 Takes 1 for trainees in the training+ incentive treatment.
XK individual characteristics .
Z2 group characteristics.
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RCT – application 1
Average treatment effects
• 𝛽1 - effect of training only
• 𝛽2 - effect of training plus incentive
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RCT – application 1
Results
• Data file: use RCT1.
• Do file: use RCT1.do
• Specifications:
•
•
•
•

Parsimonious model
Model with controls
Model with more controls
Model with clustered/ robust standard errors.
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RCT – application 2
• Sseruyange, J., & Bulte, E. Financial literacy training and household financial
behaviors in Uganda. A randomized Control Trial. Working Paper.

Objectives:
• To examine the effect of financial training on household financial behaviour.
• Research design: RCT conducted in central Uganda with CBS-POWESA

• Randomly sample group members as participants.

• Treatments:
• Training
• control
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RCT – application 2
𝑦𝑖 = 𝛽0 +
𝛽1 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔+𝛽2 𝑒𝑛𝑑𝑙𝑖𝑛𝑒 + 𝛽3 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔 × 𝑒𝑛𝑑𝑙𝑖𝑛𝑒 + 𝛽4 𝑋𝑖 + 𝜖𝑖
• 𝑦𝑖 - Outcome variable, e.g savings, number of withdraws, loan
amount, business start-ups.
• 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔 - takes 1 if the subject received a high piece rate
• 𝑒𝑛𝑑𝑙𝑖𝑛𝑒 −takes 1 if respondent was in one of the treatment
arms
• 𝑋𝑖 - a vector of controls
• 𝜖𝑖 - error term
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RCT – application 2
• 𝛽1 - effect of training only
• 𝛽2 - time effect
• 𝛽3 - DD
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RCT – application 2
Results

• Data file: use RCT2.
• Do file: use RCT2.do
• Specifications:
• Parsimonious model
• Model with clustered/ robust standard errors.
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Assignment

• With reference to a topic of your choice:
Create an appropriate RCT design.
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Heterogeneous Treatment Effects
• Determines whether the treatment has different effects on different
groups of the eligible population.
 Helps understand conditions under which treatments are especially
effective or ineffective.
 Help inform ways of designing and deploying policies so as to maximize
their effectiveness.

• Heterogeneous analysis can be performed according to:
• Quintiles
• Percentiles
38

Session III
Propensity Score
Matching
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Propensity Score Matching
• Matching methods are applied in the context of almost any program, so
long as a group exists that has not participated in the program.
• They rely on observed characteristics to construct a comparison group
 A strong assumption is made about no unobserved differences in the
treatment and comparison populations that are also associated with the
outcomes of interest.

• Matching uses statistical techniques to construct an artificial
comparison group by identifying for every possible observation
under treatment a non-treatment observation (or set of nontreatment observations) that has the most similar characteristics
possible.
40

Propensity Score Matching
• Matching involves determining the variables that explain the
individual’s decision to enroll in the program.
 Matching on a few variables risk leaving out important characteristics and
matching on many variables, risks not finding good matches in a small
dataset – curse of dimensionality.
• Propensity score matching (Rosenbaum and Rubin, 1983).
• It computes the probability that a unit will enroll in the program based on the
observed values of its characteristics- the propensity score.
• Units in the treatment group are matched with units in the pool of nonmembers that have the closest propensity score.
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Propensity Score Matching
• Impact is then computed as the difference between the
treatment units and their matched comparison units.
 For propensity score matching to produce externally valid estimates ,
all treatment units need to be successfully matched .

Note:
• Matching must be done using baseline characteristics.
• Matching method is only as good as the characteristics that
are used for matching.
• Therefore having a large number of background characteristics is
crucial.
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Group Discussion

• In groups of 2-3:
Deliberate on prerequisites for conducting a PSM and
highlight 3 examples of potential programs for conducting a
PSM analysis.
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Propensity Score Matching
• In practice the sample is restricted to units for which common support
appears in the propensity score distribution.
• This allows individuals with the same values of confounding factors to
have a positive probability of being among treated households and in
the control group.
• The common support region is defined where the distributions of the
propensity score for treatment and comparison group overlap.
• Non-participant observations that fall outside the common support are
dropped.
• May lead to sampling bias.
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Propensity Score Matching
Matching methods
• Nearest neighbor matching
 Pair a given unit to comparison unit with closest propensity score.

• Kernel matching
 Based on propensity scores, kernel matching gives more weight
to untreated observations that are more closer to the treated.

• Radius matching (caliper matching)
 Imposes a threshold or tolerance on the maximum propensity
score distace (caliper). Matches with replacement among
propensity scores within a certain range.
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PSM- application 1
• Ntakyo, P. R., & van den Berg, M. (2019). Effect of market production on rural
household food consumption: evidence from Uganda. Food Security, 11(5),
1051-1070.
• Objective: estimate the impact of commercial rice production on food
consumption.
 Compare the food security indicators for rice producers and non-rice
producers in Kanungu district in Western Uganda
• Rice is an exogenously promoted marketable crop.
• Assume that there are no systematic unobserved differences between rice
growing and non-rice growing farmers.
• Used a logit model to estimate the propensity score –
• the conditional probability of a household participating in rice production
given its observable characteristics
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PSM- application 1
• Data file: use psmiv.dta
• Do file: use psmiv.do
• Propensity scores
• Nearest neighbor
• Kernel
• Radius
• Average treatment effect
• Boot strapping
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Session IV
Instrumental Variable (IV)
&
Regression discontinuity
(RD)
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Instrumental Variable
• Instrumental variable designs exploit access to a variable (the
instrument, that is correlated with the causal variable of
interest, but uncorrelated with any other determinants of the
dependent variable – the exclusion restriction.

• Exclusion restriction is very hard to meet.
• It is very hard to find good instruments.
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Group Discussion

• With reference to the effect of savings with a
MFI on household income:
Identify at least one instrument for the savings with a
MFI variable.
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Instrumental Variable
Two stage implementation- 2SLS
• First stage: regression of instruments on the endogenous covariates,
and exogenous covariates.
 Each endogenous variable is regressed on all exogenous covariates
and instruments.
 The predicted values from these regressions replace the original
values of the endogenous variables in the second stage regression
model.
• Second stage: relationship between the instruments and the
endogenous dependent variable, and exogenous covariates.
• Reduced form equation.
• OLS on the second stage equation yields 2sls.
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IV- application 1
• Ntakyo, P. R., & van den Berg, M. (2019). Effect of market production on
rural household food consumption: evidence from Uganda. Food Security,
11(5), 1051-1070.
• Objective: estimate the impact of commercial rice production on food
consumption.
 Apply exposure to (information from) the rice project as an instrument for
the market production.
• Access to information on commercial rice production through agricultural extension
pushed households into more market-oriented production.

• Exposure to the project (information) is considered exogenous.
• There is no reason to expect a direct effect of the project activities on food
security.
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IV- application 1

• Data file: use psmiv.dta
• Do file: use psmiv.dta
• 2SLS
• Endogeneity test
• OLS
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LATE and ITT effects
• LATE is the effect of treatment on those who comply with
the offer but are not treated.
• ITT is the effect of the offer of treatment, bearing in mind
that many of those offered will decline.
• it is the effect of treatment ASSIGNMENT on outcome for
everybody.
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Regression discontinuity
• This design is applicable when a clear cut-off (discontinuity) of a
continuous index, used to determine eligibility for the intervention.
• Regression discontinuity design estimates local average impacts around
the eligibility cutoff at the point where treatment and comparison units are
most similar
• Units close of the cut off are likely to be very similar to units that actually
receive the intervention.
• The further away from the eligibility cutoff , eligible and ineligible units may
be different.
 These differences are controlled for in the analysis – bandwidth
 RD measures the difference in post-intervention outcomes between units
near the cut off and the eligible ones.
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Regression discontinuity
• RD applications
• Pension and poverty schemes.
• Agricultural schemes.
• GPA schemes
• support programs or scholarship programs

Fuzzy discontinuity
• When some eligible individuals fail to receive treatment and/or
ineligible receive it.
• Tracing the impact becomes tricky.
• Sharp discontinuity is the ideal.
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Regression discontinuity
• Geographical/ Spatial discontinuity:
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Session V
Framed field
experiments
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Framed field experiments
• Test theoretical predictions in a lab-in-field setting.
• Use target population as participants.

• Allows for context.
• Associate theoretical expectations with real life scenarios.

• A vivid theoretical framework is crucial.
• Treatments ought to be incentive compatible.
• Full or partial information depending on incentives.
• Simultaneous or ordered play depending on design.
 Control for order effects.

• Show-up fees or not, according to design.
• Risky choice games, ultimatum game, dictator game, public goods
game etc.
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Group activity
• In groups of 2-3
• With reference to a topic of your choice:
Create an appropriate framed field experiment
design.
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Framed field experiments- application 1
• Nanyiti, A., Pamuk, H., & Bulte, E. (2019). Tied Labour, Savings
and Rural Labour Market Wages: Evidence from a Framed Field
Experiment. Journal of African Economies, 28(4), 435-454.
• Objective: examine the impact of peak seasons on rural labor market
wages.

• Model predictions/ hypothesis:
 Rural labour market wages are higher in peak seasons.

• Research design: framed field experiment
• Done in Hoima, Uganda.

• Treatments:
• Slack seasons
• Peak seasons
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Framed field experiments- application 1
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Framed field experiments- application 1
Balance checks
• Data file: use framedfield.dta
• Do file: framedfield.do
• landlords
• workers
• Regression test
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Framed field experiments- application 1
• 𝑤𝑎𝑔𝑒𝑙𝑘𝑡 = 𝛼0 + 𝜑1 𝑃𝑒𝑎𝑘𝑘 + 𝜑2 𝑇𝑖𝑒𝑑𝑘 + 𝜀𝑙𝑘𝑡

• 𝑤𝑎𝑔𝑒𝑙𝑘𝑡 - wage offered by landlord 𝑙, in market 𝑘 in year t
• 𝑃𝑒𝑎𝑘𝑘
• 𝑇𝑖𝑒𝑑𝑘 − equal to 1 for the relevant wage type
• 𝜀𝑙𝑘𝑡 - error term.
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Framed field experiments- application 1
Results
• Data file: use framedfield-1.dta
• Do file: framedfield.do

• Parsimonious model
• Model with clustered/robust standard errors
• Hypothesis tests
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Framed field experiments & RCTs
• Lab and lab-in-field experiments aid understanding mechanisms
deriving treatment effects in an RCT.
• In fact if resources permit, a lab experiment followed by a RCT can
be very informative.
• Perfect if results are consistent.
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