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Course Overview

This course provides PhD students with a rigorous and applied introduction to modern

causal inference methods for policy evaluation, with applications drawn from environ-

mental and climate economics. Starting from the canonical difference-in-differences (DiD)

framework, the course covers the challenges posed by staggered treatment adoption and

heterogeneous treatment effects, and introduces three families of robust DiD estimators:

Callaway & Sant’Anna, Sun & Abraham, and De Chaisemartin & D’Haultfoeuille. Students

will also learn the local projection DiD approach for estimating dynamic treatment effects,

the synthetic control method (SCM), and synthetic DiD, which combines ideas from both

SCM and DiD. The course concludes with regression discontinuity design (RDD), covering

both sharp and fuzzy variants. Throughout, methods are illustrated with environmental

policy applications — including the US Clean Air Act, the EU Emissions Trading System,

and carbon pricing schemes — and accompanied by hands-on R tutorials.
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Topics

This is the list of topics covered in the course:

1. Difference-in-Differences (DiD): A Recap

2. Robust Difference-in-Differences Methodologies

– The TWFE problem: Goodman-Bacon (2021) decomposition and negative weights

– Callaway and Sant’Anna (2021): group-time ATTs and the doubly robust ap-

proach

– Sun and Abraham (2021): interaction-weighted estimator

– De Chaisemartin and D’Haultfoeuille (2020, 2024): the DIDM estimator, dynamic

effects, and continuous treatment

3. Local Projection Difference-in-Differences (LP-DiD)

4. Synthetic Control Method (SCM)

5. Synthetic Difference-in-Differences (SDiD)

6. Regression Discontinuity Design (RDD)

Weekly Schedule

Lecture Date Hour Activity Topic

1 21.05.26 14:00-17:15 Lectures & Tutorials 1-2
2 25.05.26 09:30-12:30 Lectures & Tutorials 3-4
3 27.05.26 14:00-15:30 Lectures & Tutorials 5-6

Class Structures

Lectures

Each session begins with lectures introducing the methodological framework, its key as-

sumptions, and its formal specification. Environmental and climate policy applications are

used throughout to illustrate each method in practice. Applications discussed include the
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US Clean Air Act, the EU Emissions Trading System, US Renewable Portfolio Standards, car-

bon taxes, California’s cap-and-trade program, NAAQS nonattainment designations, and

energy efficiency subsidies.

Tutorials

Lectures are complemented by hands-on coding tutorials in R. Students will learn to imple-

ment each method using the relevant packages: did (Callaway & Sant’Anna), fixest (Sun

& Abraham via sunab()), DIDmultiplegtDYN (De Chaisemartin & D’Haultfoeuille), lpdid

(LP-DiD), tidysynth (SCM), synthdid (SDiD), and rdrobust (RDD). Companion R scripts

will be provided for each lecture.

Course Materials

Lecture Notes

Lecture notes and scripts will be made available on Moodle.
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