






Source: Gertler et al. (2016), p. 262.



Adapted from Gertler et al. (2016).



Adapted from Gertler et al. (2016).
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Treatment group (T) Control group (C)

Treatment group (T) Control group (C)

Adapted from Gertler et al. (2016).
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➔

Set significance level of 5% to limit the risk Avoiding a false negative is POWER! 

Adapted from Gertler et al. (2016).
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Treatment group
average height

Control group
average height

Treatment group
average height

Control group
average height

Small difference, harder to detect! Large difference, easier to detect!



vs.

Adapted from Martinez (2020)



Randomized controlled trial Clustered randomized controlled trial

Source: Martinez (2020)



Higher power but more potential for spillovers!
Source: Martinez (2020)



Less power (typically), less potential for spillovers/contamination
Source: Martinez (2020)



Everyone is different in terms of the outcome of 
interest – low intra-cluster correlation!

Add more people from the clusters to increase
power!

Everyone is the same in terms of our outcome of 
interest – high intra-cluster correlation!

Add more clusters to increase power!

Adapted from JPAL (2019)



Only 50% of farmers participated in the 
training. 

The effect is „diluted“ due to low take-
up. ➔ Our power is reduced.

100% of the farmers participated in the 
training.  

The effect is „complete“. ➔ No concern.

Adapted from JPAL (2019)



All the kids are of similar height – all data
points are closer together.  

Higher power!

All kids are of very different height – all 
data points are very dispersed. 

Lower power!

Adapted from JPAL (2019)
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↑ ↑

↓

↑ ↓

↑ ↑

↑ ↓

Adapted from Gupta and Kopper (2021)















https://rpsychologist.com/d3/nhst/
https://egap.shinyapps.io/power-app/
https://egap.shinyapps.io/power-app/


https://openknowledge.worldbank.org/entities/publication/ebbe3565-69ff-5fe2-b65d-11329cf45293
https://www.povertyactionlab.org/resource/power-calculations
https://www.povertyactionlab.org/sites/default/files/research-resources/L5ChoosingTheRightSampleSize.pdf
https://www.povertyactionlab.org/blog/5-21-18/six-rules-thumb-understanding-statistical-power






መ𝛽

Ask: how likely is it that we would see an estimate as large as in an experiment, if the true effect ß was actually zero?

We cannot reject the null-hypothesis as the estimated effect is too close to 0 – it might have been due to chance. 



መ𝛽

Ask: how likely is it that we would see an estimate as large as in an experiment, if the true effect was actually zero?

We reject the null-hypothesis as the estimated effect is large and unlikely due to chance. Less than 5%.  



True 
effect







↑ ↑

Source: Gupta and Kopper (2021)



↓ ↑

Source: Gupta and Kopper (2021)



↑ ↑

Source: Gupta and Kopper (2021)



Population

Control Treatment



Population

Control Treatment

ICC = degree of similarity in outcomes
among units within pre-existing groups
(e.g. children in schools) 
➔ Risk: Picking people of a certain type



𝑀𝐷𝐸 = (𝑡1−𝐾 + 𝑡𝛼
2
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𝑀𝐷𝐸2

N: Sample size, MDE:minimum detectable effect size, 𝑡1−𝐾 and 𝑡𝛼
2
: critical values from a Student‘s t 

distribution, P: Power (0.8 or 0.9), 𝜎2: outcome variance.
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