
Contextualizing Impact 

Evaluation Pedagogy in

Africa (CIPA)

Module 4 Overview

Day 4

Author: Dr. Werner Maokola, 

NIERA member



Overview

CHAPTER IV

IMPACT EVALUATION

Part IV: 



Objectives:

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

• Understand Regression Discontinuity Design and Instrumental 
Variable



Regression Discontinuity Design (RDD):

• IE using RDD uses an index/cut-off point to decide who will get
the intervention and who will not get the intervention

• RDD has the following main conditions:
• There must be a continuous eligibility index/continuous measure by

which the study population can ranked

• There must be a clearly defined cut-off/index below or above which the
population will be regarded as eligible for the program

• RDD works in such a way that it does not exclude study
participants. However, impact evaluation estimate is only valid in
the neighborhood of the cut-off point only.





Limitations of RDD:

• IE estimate is best at around the cut-off point (RDD yields
unbiased impact evaluation estimates around the cut-off points
• AS one moves closer to the cut-off point, the difference between the

intervention and comparison groups become similar mimicking
randomized assignment of treatment

• RDD lacks external validity for participants extremely away
from the cut-off point. The estimated impact evaluation hence
cannot be true to participants far away from the cut-off point

• RDD cannot estimate average treatment effect (ATE) of the
whole population. Hence, RDD cannot be used in IE which
seeks to establish ATE



Limitations of RDD…

• RDD poses a challenge on study statistical power, as impact
evaluation estimate is only around the cut-off point which
decreases the evaluation sample size. For RDD to be valid, the
sample size needs to be larger

• RDD is dependent on how the specification was made and led
to setting the eligibility criteria in relation to the outcome of
interest. There might be complex relationships between cut-off
criteria and outcome which must be carefully examined. In the
above example, ART initiation needs to be related to CD4 level.





Instrumental variables (IV): 

• IV determines cause-effect between a predictor and an outcome by
using a third variable which is not at all related to the outcome

• The third variable is therefore used as an instrument and hence
called “Instrumental Variable”

• In other words, this technique allows the use of only that part of the
variation in the predictor that is “arguably random” i.e., is not related
with unobservable factors affecting both predictor and outcome

• Such a procedure allows researchers to effectively estimate the
causal relationship between the outcome and the predictor.

• One of the advantages of using IVs method is its ability to control for
both observed and unobserved confounding effects.







Example of IV study design:

• In Tanzania, causal relationship between income
(outcome of interest) and health Predictor), used rainfall
as an instrument to explain the relationship between
Income and health (Fichera et al, 2015)



Other methods for using observational studies 
for IE:

• The propensity score: The probability of treatment assignment
conditional on observed baseline characteristics

• The propensity score allows one to design and analyze an
observational (nonrandomized) study so that it mimics some of
the particular characteristics of a randomized controlled trial

• Types of Propensity score methods:
• Propensity Score Matching

• Stratification on the Propensity Score

• Inverse Probability of Treatment Weighting (IPTW) Using the
Propensity Score and

• Covariate Adjustment Using the Propensity Score.



Propensity Score Matching (PMS):

• Propensity score matching entails forming matched sets of treated
and untreated subjects who share a similar value of the propensity
score (Rosenbaum &Rubin, 1983a, 1985)

• The most common implementation of propensity score matching is
one-to-one or pair matching, in which pairs of treated and untreated
subjects are formed, such that matched subjects have similar values
of the propensity score. The analysis of a propensity score matched
sample can mimic that of an RCT:

• One can directly compare outcomes between treated and untreated
subjects within the propensity score matched sample

• In PSM residual differences in baseline covariates may still exist
between treatment groups in the matched sample

• Regression adjustment can be used to reduce bias due to residual
differences in observed baseline covariates between treatment
groups.



IPTW Using the Propensity Score:

• Inverse Probability of Treatment Weighting (IPTW) using the
propensity score uses weights based on the propensity score
to create a synthetic sample in which the distribution of
measured baseline covariates is independent of treatment
assignment

• The use of IPTW is similar to the use of survey sampling
weights that are used to weight survey samples so that they
are representative of specific populations



Stratification on the propensity score

• Stratification on the propensity score involves stratifying
subjects into mutually exclusive subsets based on their
estimated propensity score

• Subjects are ranked according to their estimated
propensity score. Subjects are then stratified into subsets
based on previously defined thresholds of the estimated
propensity score

• A common approach is to divide subjects into five equal-
size groups using the quintiles of the estimated
propensity score



Covariate Adjustment Using the Propensity Score:

• Propensity score matching, stratification on the propensity
score, and IPTW differ from covariate adjustment using the
propensity score in that the three former methods separate the
design of the study from the analysis of the study; this
separation does not occur when covariate adjustment using
the propensity score is used.
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