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Objectives

Explore real-world challenges of understanding 
causality using a case study from Papua New 
Guinea

Practice designing evaluations in fragile settings
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Statistically significant difference in overall student performance (5 percentage 
points)



Controlling for age, sex, family 
wealth, grade, breakfast, ECE 
status and mother’s chewing 
status and province level fixed 
effects, a student who was a 
chronic consumer of arecoline 
scored 4.7 percentage points 
lower on the assessment while a 
student who was under the 
influence of arecoline on the the 
day of the assessment scored 3.5 
percentage points lower. These 
findings are statistically significant 
using the standard 95% 
confidence interval. 



But is this causal?

What are some of the challenges with the multi-level models/ multi-
variate analysis?  

And why can’t we simply do an RCT? 



Group Activity: Pitch an Evaluation Design

Scenario: Betel nut consumption in Papua New Guinea may affect 
learning outcomes. Design an evaluation that measures this causal 

relationship.



Time to hear the pitches..! 



Let’s look at some examples (and why they may not work!)

Match children who chew betel nut with similar children (in terms of age, 
socioeconomic status, etc.) who don’t. Then compare their school attendance to 
estimate the effect of betel nut consumption.

Propensity Score 
Matching (PSM)

A province bans betel nut consumption, while a neighbouring province doesn’t. 
You compare changes in school attendance rates between the two provinces 
before and after the ban to estimate the effect of betel nut on education.

Difference-in-
Differences (DiD)

Distance from betel nut markets is used as an instrument. Children living farther 
from markets are less likely to consume betel nut, allowing you to estimate its 
impact on their school performance.

Instrumental 
Variables (IV)

A sudden betel nut shortage in one region due to bad weather reduces 
consumption. You compare school outcomes in that region to unaffected regions 
to estimate the impact of betel nut consumption.

Natural 
Experiments



Key takeaways

• Causality is extremely tricky to establish, especially in fragile and complex 

environments.

• When RCTs are unfeasible, alternative methods like DiD, IV, and PSM are 

potentially powerful tools but not without drawbacks.

• Ethics should always guide the design of evaluations, particularly in 

vulnerable communities.

Understanding causal relationships is useful for informed and ethical policy-
making!
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