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General schedule

A sketch of the course:

▶ 15 hours, 5 lectures:

▶ 3 hours with Gauthier Vermandel
▶ 12 hours with Garth Heutel (Georgia State University &

NBER)

▶ 2 hour exam in class March, 6th 2023.

▶ No specific pre-requisite.
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General schedule

This lecture:

▶ 1/2 hour of introduction;
▶ 3/2 hour of exercise on externality problem;
▶ 1 hour on DICE.
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Plan

1 General Schedule

2 The big picture of global warming

3 What is environmental macroeconomics about?

4 Transition risk literature

Advanced Environmental Macroeconomics 4 / 15



Carbon emissions presentation

▶ Since industrial revolution,
economies heavily rely on fossil
fuels (coal, oil, natural gaz);

▶ Fossil fuels result from a carbon
capture physical process (ie
fossilized remains of plants and
animals that lived millions of
years ago with high carbon
content);

▶ In 150 years, human activities
have burned and released this
carbon in the atmosphere.

Annual CO2 Emissions
since 1850 by region
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GHG varieties
▶ Greenhouse gaz (GHG) comprise different types of gaz.
▶ Different lifetime and warming power: methane is 80 times

more warming than CO2, but shorter lifetime (20 years vs.
>100 years).

▶ Methane responsible for ~20% of global warming, carbon
responsible of almost all the remaining part.

Greenhouse gaz by type
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The warming effects of GHG
▶ Greenhouse effect: GHG create radiative forcing: the

amount of energy that enters the Earth’s atmosphere is
different from the amount of energy that leaves it.

Temperature increaseAdvanced Environmental Macroeconomics 7 / 15



The unenven spatial distribution of the cost
of a warming planet

▶ The planet is warming unevenly: polluters are not
necessarily facing the cost of global warming.

Spatial distribution of the costsAdvanced Environmental Macroeconomics 8 / 15
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Environmental macroeconomics

▶ Should we mitigate or adapt to climate change? Two
very different topics.

▶ 1. Mitigation (transition risk): what should be the
reduction of carbon emissions?

▶ Normative: what should be the optimal balance between
the current cost of reducing carbon and the future gain?
Cost-benefit analysis, typically model-based & subject to
intense controversies [Nordhaus 1992,Golosov et al.
2014,Cai and Lontzek 2019].

▶ Positive: how to curb carbon emissions at lowest economic
cost?
Cost-efficiency analysis, typically model-based as well
[Shapiro and Metcalf 2021,Carattini et al. 2021].
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Environmental macroeconomics

▶ Should we mitigate or adapt to climate change? Two
very different topics.

▶ 2. Adaptation (physical risk): How should we cope
with climate change?

▶ Mainly empirical: based on historical observations,
quantitative assessment of the cost of climate change.

▶ e.g. exploit natural disasters exogeneity to measure the
economic costs of temperatures shocks [Dell et al. 2012,Dell
et al. 2014,Cashin et al. 2017].

▶ Highly diverse field: as there are a lot of alternative data
(local, macro, satellite, micro) as well as quantitative
approach (panel, local projections, VAR, theoretical).
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Literature on the long run aspects of IAM
▶ This lecture is about mitigation strategies in the wake of

climate change.

▶ Pioneering work from Nordhaus (1992) DICE model, last
version DICE-2016 [Nordhaus 2017].

▶ Integrated Assessment Model (IAM) : ramsey-optimal
planner balancing the cost and benefit of curbing carbon
emissions for world economy with exogenous growth.

▶ Extended in many directions in a long run perspective:

▶ a regional version [Nordhaus and Yang 1996];
▶ endogenous growth [Acemoglu et al. 2012, Dietz and Stern

2015, Acemoglu et al. 2016];
▶ closed-form expression of carbon tax [Golosov et al. 2014];
▶ IPCC relies on a pool of IAM models to infer the cost of

transitioning.
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Literature on the short run aspect of IAM

▶ Environmental policies also important at business cycle
frequency

▶ Burgeoning research area, pioneered by Heutel (2012) on
cyclical effects of environmental tax.

▶ Extended in many directions:
▶ Cap and trade versus carbon tax [Fischer and Springborn

2011];
▶ Risk effects [Van den Bremer and Van der Ploeg

2021,Benmir et al. 2020];
▶ Macroprudential policy and financial stability [Carattini

et al. 2021,Benmir and Roman 2020];
▶ Labor market [Gibson and Heutel 2020,Shapiro and Metcalf

2021];
▶ Statistical inference [Jondeau et al. 2022];
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Thank you!

gauthier@vermandel.fr
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