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Description

This course focuses on climate change from an economic perspective. The problem is
characterised as one of regulating a global stock externality in an intertemporal setting and
in the presence of uncertainty and irreversibility.

Topics covered include economic impacts of climate change, climate policy with regard to
mitigation and adaptation and international cooperation.

Tools of analysis include dynamic optimisation, econometrics and game theory. Our
approach will be analytical and empirical.

[Aside: Although climate change is commonly known as global warming in popular literature
the former is the scientifically correct term: an increase in the concentration of heat
trapping gases in the atmosphere (mainly CO2 but also methane, etc.) causes significant
adverse effects in addition to warming of the earth and oceans. These include (but are not
limited to) sea level rise, glacier melt, and greater frequency of extreme weather events
such as floods, droughts and cyclones.]

Requirements
Basic knowledge of micro, macro, maths, statistics and game theory as taught in the
compulsory courses in first year.

Pedagogy

The course will be taught in an interactive format. Descriptive background readings on the
science and politics of climate change and of general interest will be assigned. These will not
be covered in class but will be part of the evaluation. Students are expected to read them on
their own. Other readings will be placed in the course folder. Students are required to read
them before coming to class. Hands on computer exercises for IAMs (see below) will be
assigned.

Evaluation
Evaluation will be through an end-semester exam, two class tests and (if class size is small) a
short paper.



Outline

10.

11.
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Overview: Main issues in the economics of climate change and basics of climate science.

Climate modeling: various modelling approaches to analyse climate-economy
interactions; how dynamic models can be applied to integrated assessment of economic
and environmental processes; an examination of various approaches to regulating
climate change within IAMs (Integrated Assessment Models); precursors of IAMs —
energy-emissions models

The choice of discount rate for climate change policy: theoretical underpinning of IAMs;
single (or finite) agent models with an infinite time horizon Ramsey growth model and
its extension the Ramsey-Koopmans-Cass model; role of (and justification for) a pure
rate of time preference; social rate of time preference (aka discount rate); role of
discounting for climate change policy; declining discount rate (DDR).

Integrated Assessment Models (IAMs) and the value of carbon: determinants of the
shadow price of carbon in integrated climate-economy models (SCC, social cost of
carbon).

Uncertainty

Stern Review on the economics of climate change: analytical foundations; findings and
policy implications; balanced growth equivalent (BGE); critique of Stern Review.

‘Tipping points’ or non-linearities in the climate system and their role in formulating
climate policy: fat tail probability distributions and the Weitzman Dismal Theorem

Technical change and fossil energy consumption: responses to climate change in an
endogenous growth model with clean and dirty technologies; implications of a transition
to clean technologies in an IAM.

Mitigation (tradable permits and carbon taxes)

Impacts and Adaptation: economic impacts of climate change (focus on agriculture in
developing countries); adaptation.

Green paradox and carbon leakage

Environmental treaties: applying non-cooperative (Nash) and co-operative games.
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Lecture outline

- The science (combine my slides with Ackerman + Hassler + Nordhaus)

- Stuff on temp projections and stabilization and mitigation scenarios (Perman + other)

- Economic modeling including IAMs (combine my slides with Ackerman/Karta + N’haus
Cowles paper + Sheri Markose + Hansel-Quaas)



