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https://www.scientificamerican.com/article/warming-will-cost-rich-and-poor-countries-alike/
https://www.washingtonpost.com/weather/2019/08/19/climate-change-could-cost-us-up-percent-its-gdp-by-study-finds/
https://www.foxnews.com/science/climate-change-shrink-economies-globe-2100
https://www.bloomberg.com/news/articles/2019-08-19/fighting-climate-change-will-help-economic-growth-study-finds
https://nypost.com/2019/08/20/climate-change-could-cost-the-us-10-5-of-its-gdp-by-2100-study-warns/
https://www.ft.com/content/7df8d3f2-c391-11e9-a8e9-296ca66511c9


Kahn, M.E., Mohaddes, K., Ng, R.N., Pesaran, M.H., Raissi, M., Yang, J.C., 2021. Long-Term 

Macroeconomic Effects of Climate Change: A Cross-Country Analysis. Energy Economics

https://doi.org/10.1016/j.eneco.2021.105624
https://doi.org/10.1016/j.eneco.2021.105624


• Investigate the effect of environment on sovereign 
ratings over the past 20 years.

• CRA methodologies do not include environment as 
a ratings factor.

• But maybe environment has crept in as an “implicit 
factor” by influencing other credit-relevant 
variables.

• Caveat: future environmental change may differ 
from past trends, making any results difficult to 
interpret.

• Extending the ratings methodology from a leading 
CRA to explicitly incorporate nature and climate-
related risks under a range of future scenarios. 

• This approach offers a ‘forward-look’, and is 
capable of providing insights into the future
creditworthiness of nations.

• This approach will provide the foundations for an 
enhanced sovereign credit risk methodology.

back forward



Climate 
Science

Sovereign Credit Ratings

Can we bridge this gap?

Train a ratings 
model on 

historical data

Adjust data for 
environmental 

change

Feed adjusted 
data to the 

trained model

Environmentally 
Adjusted Credit 

Ratings

Use a machine learning technique referred to as random forest classification. 

1. Process macroeconomic & credit ratings data using a random forest model. 
2. Adjust the input data for env change (climate or biodiversity).
3. Run the model on new data to predict ratings. 



Natural science

Remain as close as 
possible to natural 

science! 

Economic 
principles

Use best available climate 
economics.

Real life ratings

Remain as close as 
possible to S&P’s actual 

credit rating methodology. 

AAA

https://ideas.repec.org/p/cam/camdae/2127.html


• GDP per capita

• GDP growth rate

• Net General Govt Debt/GDP

• Narrow Net External Debt/CARs

• Current Account Balance/GDP

• General Government Balance/GDP

Predict 
Sovereign 
Ratings

https://www.cam.ac.uk/stories/climatecreditratings


out of sample 
predictive 
capacity

|Observed - predicted rating|

|Observed - predicted rating|

https://ideas.repec.org/p/cam/camdae/2127.html


• GDP per capita

• GDP growth rate

• Net General Govt Debt/GDP

• Narrow Net External Debt/CARs

• Current Account Balance/GDP

• General Government 
Balance/GDP

Macro indicators

• 2C (Paris)

• 4.5C (doom)

• 2C (Paris) + volatility

• 4.5C (doom) + volatility

• Business as usual

• Partial Nature Collapse (tipping 
points)

Environmental Changes

• Ecosystem Models

• Climate Models

• Environmental 
Economic Models

• Climate (Kahn et al 2021)

• Biodiversity (Johnson et al 
2021)

• S&P’s own thinking

Scientific Evidence
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• 63 sovereigns face climate-
induced downgrades

• Avg = 1.02 notches



https://ideas.repec.org/p/cam/camdae/2127.html


https://ideas.repec.org/p/cam/camdae/2127.html


https://doi.org/10.1016/j.eneco.2021.105624
https://ideas.repec.org/p/cam/camdae/2205.html
https://ideas.repec.org/p/cam/camdae/2127.html
https://voxeu.org/article/rising-temperatures-melting-ratings
https://assets.kpmg/content/dam/kpmg/uk/pdf/2021/10/greenovate-for-a-better-environment-and-economy-report1.pdf
https://ideas.repec.org/p/cam/camdae/2163.html
https://theconversation.com/climate-finance-itll-be-cheaper-in-the-long-run-if-poorer-countries-receive-it-as-a-matter-of-urgency-171047

