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Causal inference is essen�al in science studies, yet many publica�ons lack methods to substan�ate causal claims. 

Structural causal models, o�en represented graphically with directed acyclic graphs, make causal assump�ons 

transparent and improve communica�on. We illustrate the applica�on with a hypothe�cal model of Open Science.

Why causal thinking is important

Predic�ve models o�en ill-suited to provide evidence 
for policy recommenda�ons.
Being explicit about causality can foster theore�cal 
understanding.
Transparency about causal assump�ons helps 
communicate study limita�ons and can inform future 
studies.

Causal inference with structural 

causal models

Develop a structural causal model, based on 
literature & domain exper�se.
Test whether the assumed model is consistent with 
available evidence.
Use the assumed structural causal to understand 
how to iden�fy causal effects.
Iden�fied effects can be interpreted causally under 
the assumed structural causal model.
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Three types of variables in a 

Directed Acyclic Graph

A confounder does not represent a causal effect, 
and we usually want to control for it. 
A collider does not represent a causal effect, but we 
should not control for it..
A mediator is part of a causal path, and we usually 
do not want to control for it.

Condi�oning on a collider (Published) incorrectly 
suggests a nega�ve effect of Open Data on 
Reproducibility.

Controlling for Rigour closes all non-causal paths 
and yields the correct posi�ve es�mate.
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