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Agenda:

What are the impacts of climate change?
How much will climate change cost us in the future?

How much climate change will occur?
How does that translate into future impacts?
How do we value those future impacts?

How much can we save by taking actions on climate now?



Intergovernmental Panel on Climate Change (2014).  Fifth Assessment Report, 
Working Group II, Impacts, Adaptation and Vulnerability
This is an international organization, overseen by governments, but staffed by 
volunteer scientists, that produces reports every seven years on the physical science, 
the impacts, and economics of climate change.



Key impacts in North America:  
Fires, heat-related mortality, flooding

Source:  IPCC (2014).



How much will climate change cost us 
in the future?
How much climate change will occur?

Gordon (2014).  Risky Business:  The Economic Risk of Climate Change for the United States.



Gordon (2014).  Risky Business:  The Economic Risk of Climate Change for the United States.

How much will climate change cost us 
in the future?
How much climate change will occur?



Note:  That scenario of climate 
change may be a little too high.
• The previous slide was 

based on a scenario 
where the amount of 
cumulative emissions 
corresponds to “RCP8.5” 
scenario at right.

• Yet, a recent statistical 
analysis based on 
extrapolating past data 
suggests such a scenario 
is outside a normal range 
of likely values.

Raftery et al (2017). Less than 2°C warming by 2100 
unlikely. Nature Climate Change.



How much will climate change cost us in the 
future?
How does that translate into future impacts?

Hsiang et al (2017).  Estimating damage from climate 
change in the U.S.  Science.



How do we know how mortality 
responds to temperature changes?

Deschenes and Greenstone (2011).  Climate change and 
mortality in the U.S. American Economic Journal



How much will climate change cost us in the 
future?
How does that translate into future impacts?

Hsiang et al (2017).  Estimating damage from climate 
change in the U.S.  Science.



How do we model storm damage 
and sea-level rise?
• Geophysical models of 

sea-level rise and storm 
activity.

• Statistical analysis of 
impacts using Risk 
Management Solutions 
North Atlantic 
Hurricane Model and 
U.S. Winter Storm 
Model.

Hsiang et al (2017).  Estimating damage from climate 
change in the U.S.  Science.



How much will climate change cost us in the 
future?
How does that translate into future impacts?

Hsiang et al (2017).  Estimating damage from climate 
change in the U.S.  Science.



How do we know how electricity 
demand changes with temperature?

Li, Pizer, and Wu (2018).  Climate change and residential 
electricity demand in the Yangtze River Delta, China. 



How much will climate change cost us 
in the future?
How do we value those impacts?

• Mortality consequences:  Value used by 
Environmental Protection Agency ($10 million).

• Storm consequences:  Impacts computed in dollars.

• Energy consequences:  Impacts computed in 
dollars.

• We can add up across sectors and counties, to 
produce a total dollar “cost” in the future U.S.

• One estimate for each of 44 different models / 
scenarios.



How much will climate change cost 
us in the future?



How much will climate change cost 
us in the future?



Many caveats

• Average income losses of ~4% mask wide 
variation—some lose a lot more; some are better 
off.

• Average income will be much higher (maybe 3x 
higher)

• Some damages (wildfires, coral reef loss) are not 
counted 



How much can we save by taking 
action now?
• Without any policies to 

a limit climate change.
• With aggressive policies 

to limit climate change.

Sokolov et al (2009). Probabilistic Forecast for 21st Century 
Climate Based on Uncertainties in Emissions (without Policy) 
and Climate Parameters.  Journal of Climate.
https://globalchange.mit.edu/research/research-tools/risk-
analysis/greenhouse-gamble



How much can we save by taking 
action now?
• Example calculation of 

costs and benefits from 
2014 proposed power 
plant regulations.

• Benefit (avoided damage) 
calculation hinges 
critically on two 
assumptions:
• How much we value we 

place today on avoided 
damages in the future.

• How much we value 
avoided damages in other 
countries.

Pizer et al (2014).  Using and improving the Social Cost 
of Carbon.  Science



How much can we save by taking 
action now?
• Compute the difference in climate trajectory, 

impacts, and climate damage with slightly fewer 
emissions today.

• Compute the equivalent value today of all of those 
avoided damages.  Expressed per ton of carbon 
dioxide emissions reduced, social cost of carbon 
dioxide.

• Estimated to be about $40/ton CO2 in 2020.



Summary

• Climate change impacts are widespread and highly 
varied.  Key impacts in the U.S. include increased 
mortality, wildfires, and storm damage.  Also, reduced 
agricultural and labor productivity.

• Added up, this might equate to a 4% loss of income 
across the United States by the end of the 21st century.  
This will be highly varied by region and even within 
region.  And, this is against a backdrop of continued 
economic growth but also uncounted damages.

• Aggressive global action can significantly reduce 
impacts and damages (maybe ~4 degrees to ~2.5 
degrees).  Individual policies have estimated net 
benefits today in the tens of billions of dollars.  


