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The emission of greenhouse gases from industrial production likely contributes to global warming. 
Rising global temperatures present serious risks for economic output and social welfare as societies 
might need to combat these emissions through costly abatement. Corporate profits and capital 
markets will face climate change risks.  Many sectors, ranging from energy, food, insurance to real 
estate, are concerned about such risks, be it generated by a potential price on carbon, adverse 
shocks to agricultural productivity, or exposures to rising sea levels, to name a few. Capital 
markets, to the extent that they can assess and price these exposures, can potentially help 
households and institutions hedge climate change risks.   
 
This course is divided into 6 modules. 
  
Part I reviews the pros and cons of integrated assessment models and the attempts at obtaining a 
social cost of carbon using Ramsey-style growth models, i.e. a price of carbon. Part II reviews the 
challenges of obtaining a discount rate to conduct cost-benefit analysis of climate change, given 
the dearth of long-term financial securities and disaster risks.  Part III reviews various methods to 
estimate damage functions for economic output or profits associated with climate change, 
including methods that rely on asset markets to efficiently forecast and discount these damages.  
Part IV reviews recent research on market efficiency.  Part V examines whether markets are 
efficiently pricing climate change risks.  Part VI considers the impact of climate change on 
corporate adaptation. 
 
Part I. Integrative Assessment Models 
 
Readings 
 
Nordhaus, “Revisiting the social cost of carbon” PNAS 2017. 
 
Hsiang, “Estimating economic damage from climate change in the US”, Science 2017. 
 
Pindyck, "Climate change policy: What do the models tell us?." Journal of Economic Literature 
51.3 (2013): 860-872. 
 
Key Points 
 
GHCs  
Temperature increase 
Damages 
Externality 

http://www.pnas.org/content/114/7/1518.full.pdf
http://science.sciencemag.org/content/sci/356/6345/1362.full.pdf
http://www.jstor.org/stable/23644835
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Social cost of carbon (i.e. a price of carbon) 
Integrated Assessment Models (DICE) 
Ramsey growth model 
Social welfare function 
Discount rate 
Rate of intertemporal substitution 
Emissions are negative capital good 
Parametric specification of damage function 
Climate sensitivity 
What can IAMS tell us? 
 
Part II Discounting and Disasters 
 
Readings 
 
Gollier, “Pricing the future,” Princeton University Press. 
 
Weitzman, “On modeling and interpreting the economics of catastrophic climate change,” 
Review of Economics and Statistics 2009. 
 
Key Points 
 
Deterministic 2-period model of discounting 
Marginal rate of transformation = marginal rate of substitution 
Rates of return 
Frictionless credit market and risk-free rate 
No-arbitrage 
Equivalence of various rates of return 
NPV and NFV 
Lack of long-dated financial assets 
Ramsey model with time-separable utility functions 
Discount rate equal time preference and wealth effect 
Ramsey model extended to allow for risk and precautionary effect 
Infinite precautionary effect from parameter uncertainty  
 
Part III. Estimating Damage Functions 
 
Readings 
 
Mendelsohn, Robert, William D. Nordhaus, and Daigee Shaw. "The impact of global warming on 
agriculture: a Ricardian analysis." The American economic review (1994): 753-771. 
 

http://idei.fr/sites/default/files/medias/doc/by/gollier/pricing_future.pdf
http://search.ebscohost.com/login.aspx?direct=true&db=bth&AN=36430537&site=ehost-live&authtype=sso&custid=ns192260
http://www.jstor.org/stable/2118029
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Schlenker, Wolfram, and Michael J. Roberts. "Nonlinear temperature effects indicate severe 
damages to US crop yields under climate change." Proceedings of the National Academy of 
sciences 106.37 (2009): 15594-15598. 
 
Dell et.al., “What Do We Learn from the Weather? The New Climate–Economy Literature, 
Journal of Economic Literature 
 
Key Points 
 
Production function approach 
Hedonic/land values approach 
Switch crops 
Local weather shocks approach 
Estimates on crop yields and other outcomes 
Going from short-run to long-run 
Extreme events like droughts versus small temperature fluctuations 
Implications for IAMs and damage functions 
Extrapolation to future/larger climate shocks: under versus over-estimates 
 
Part IV. Review of Market Efficiency 
 
Key Points 
 
Challenger disaster 
Martin Marietta 
Wisdom of crowds 
EMH definitions 
Information sets 
Entremed 
Post-earnings announcement drift 
Lead-lag effect across industries 
Customer momentum 
Underreaction to demographic shocks 
Friday earnings announcements 
Heuristics and biases 
Limited attention 
Cognitive miser: system 1 v. 2 
Neural experiments on rodents 
 
Part V. Climate Change and Market Efficiency 
 
Readings 
 
Hong et.al., “Climate Risks and Market Efficiency,” Journal of Econometrics forthcoming 2017. 

http://www.pnas.org/content/106/37/15594.full.pdf
http://search.ebscohost.com/login.aspx?direct=true&db=bth&AN=98352399&site=ehost-live&authtype=sso&custid=ns192260
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2776962
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Key points 
 
Climate change risks and financial stability 
Inattention to climate risks 
Winners v losers in drought trends 
Food industry susceptibility  
Palmer drought severity index (PDSI 
Efficient market study using PDSI 
Measuring drought trends across the world 
Worst 6 versus best 6 trend countries 
 
Part VI. Climate Change and Corporate Adaptation 
 
Miao and Popp, Necessity as the mother of invention: Innovative responses to natural disasters, 
NBER Working Paper. 
 
Key Points 
 
Review of CAPX, R&D and financial constraints 
Q-theory versus financing channel 
Standard CAPX/R&D regression on Q and cashflows 
Difference-in-difference methodology 
Drought trends and CAPX/R&D 
Impact of firm size and firm age on adaptation 
Droughts and patents in agricultural industry 
 
  

https://doi.org/10.1016/j.jeem.2014.06.003
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