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On the heels of a climate-focused World Economic Forum in Davos, the unveiling of 
Europe’s new Green Deal, and increased attention on climate change by the world’s 
largest asset managers and banks, climate change is undoubtedly Top of Mind. We 
speak with Michael Greenstone of the University of Chicago, Nathaniel Keohane of 
the Environmental Defense Fund and GS’s own Steve Strongin and Jeff Currie about 
the climate challenge, and what it will take to address it. We then turn to GS analysts 
Michele Della Vigna and Alberto Gandolfi to discuss how capital markets and climate 
policy are driving transformational shifts in the energy industry, and what it means 
for sector returns. Finally, our GS SUSTAIN team and head of the GS Sustainable 

Finance Group, John Goldstein, provide insight and advice on ESG investing and integration, and the growing 
implications of shareholders and clients increasingly demanding more accountability on climate. 

Carbon pricing would enable specialization in finding a 
solution based on who’s best at solving the problem... as 
opposed to who’s causing the problem. 

- Steve Strongin

“
If we end up choosing policies that are expensive, we’re 
going to run out of enthusiasm before we’ve made 
substantial progress against climate change... carbon 
pricing is our best bet to achieve carbon reductions on 
the cheap.  

- Michael Greenstone
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The key [to ESG investing] is to clear out preconceptions 
and treat ESG like any other investing question, which 
requires forming a clear investment thesis.  

- John Goldstein
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The concentration of ex-China emissions has fallen sharply 

HHI Index of CO2 emissions, index

 

Carbon inequality has risen since the 1990’s 
% pre-tax income spent on a $50/t carbon tax by income quintile in US 
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The rural poor spend the most on heating 
US urban and rural household spending on heating oil, % of income  

Carbon capture/storage patents surged/faded with CO2 prices  

Number of CCS patents filed, total; EU carbon price, euros  
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Capital markets are taking center stage in climate debate 
Total climate-related shareholder proposals (lhs); % vote in favor (rhs)

 

Underinvestment means end of non-OPEC growth by 2021 
Key drivers of oil supply growth over 2020-25E, million blpd 
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Extreme weather now more common 
Global number of reported weather-related natural disasters 
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A boon for utilities investment  
Capex implied by the European Green Deal, by activity
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Utilities capex could more than double to €180bn a year  
Aggregate annual sector capex by activity, €bn  
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ESG AUM has risen substantially in recent years   
Total assets incorporating ESG by type, including double counting; $tn 

 

The market for "green finance" is expanding rapidly  
Total sustainable debt issuance by type, $bn 
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ESG disclosure is marching higher    
Average disclosure rate for MSCI ACWI constituents, % 

 

Capital market regulations based on ESG have accelerated  
Cumulative ESG capital market regulations and amendments  
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1 For instance, economists have relied on estimates on the value of a statistical life and estimates of the economic cost of crime. 
2 Solomon Hsiang, Robert Kopp, Amir Jina et al.,"Estimating economic damage from climate change in the United States," Science, 2017. 
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Sector/Channel Study Key Finding/Description of Channel Direct Output effect?

Agriculture Moore, Baldos, Hertel & Diaz (2017)
A 2°C increase in the global temperature vs.1995-2005 baseline lowers major crop 

yields by 10-30%. 
Yes (negative)

Manufacturing (productivity)
Zhang, Deschenes, Meng, Zhang 

(2018)

A day with temperature above 90◦F (26◦C) decreases China plants' output and TFP 

by around 0.5%, relative to a day with temperature between 50-60◦F (i.e. 21-26◦C).
Yes (negative)

Energy Aufhammer (2018)
Rising temperature increases electricity consumption (e.g. summer AC) but lowers 

natural gas demand (e.g. winter heating) in California.
Yes (ambiguous)

Storms Hsiang and Jina (2014)
Tropical cyclones persistenly depress growth rates for 15 years with a 7% 

cumulative decline in per capita income after 20 years. 
Yes (negative, at least in study)

Sea-level rise NA Houses, offices, plants and infrastructure could be chronically inundated.  Yes (ambiguous)

Mortality Deschenes and Greenstone (2011)

Under a "business as usual" scenario, climate change will increase the US annual 

mortality rate by about 1% by 2100 (and boost annnual residential energy 

consumption by 20-25%, corresponding to 0.1% of GDP.) 

Mostly no

Migration 
Bohra-Mishra, Oppenheimer, Hsiang 

(2014)
Above 25 °C, a rise in temperature is related to an increase in outmigration in India. No

Crime and conflict Burke, Hsiang, Miguel (2015)

A 1σ increase in temperature increases the frequency of interpersonal conflict (e.g. 

domestic violence, murder, road rage) by 2.4% and of intergroup conflict (e.g. riots, 

land invasions, civil war, coups) by 11.3%.

No

Temparement/ happiness Baylis (2015)
An increase in the temperature from 70◦F to 80◦F (i.e. 21◦C to 26◦C)  lowers 

happiness as much as a switch from Sunday to Monday does. 
No

Species and forestry loss NA Climate change leads to a loss of species and forests. No

Empirical evidence on the welfare effects from climate change by sector

    Source: compiled by Goldman Sachs Global Investment Research.
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Three sectors account for 85% of global emissions… 
Carbon dioxide emissions by sector, % 

 …and three fuel sources account for 95% 
Carbon dioxide emissions by fuel type, % 

 

 

 
Source: International Energy Agency, Goldman Sachs GIR.  Source: Global Carbon Project, Goldman Sachs GIR. 
   

China is now the biggest polluter on an absolute basis… 
Annual carbon dioxide emissions, billions of tons 

 …but the US has emitted more historically and per capita 
Carbon dioxide emissions, tons (LHS), billions of tons (RHS) 

 

 

 
Source: World Bank, Goldman Sachs GIR.  Source: World Bank, Goldman Sachs GIR. 

   

Paris Agreement aims to limit global temperature rise to 1.5 °C 
Global greenhouse gas emissions, billions of tons 

 Tracking progress towards Paris emission targets 
Annual carbon dioxide emissions per capita, tons 

 

 

 
Note: Each band represents a range between high and low estimates.   
Source: CAT, IPCC, Goldman Sachs GIR. 

 Note: US pledge to 2025; EU doesn’t include Green Deal as hasn’t been formalized. 
Source: United Nations, Goldman Sachs GIR. 
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https://research.gs.com/content/research/en/reports/2017/09/11/282dc2c0-26f1-4580-88b1-1bea9faab93f.pdf
https://research.gs.com/content/research/en/reports/2019/02/04/d70c0338-539c-4c64-91bd-adad3b82f2ea.pdf
https://research.gs.com/content/research/en/reports/2017/07/26/2aae389e-f9a1-4681-8b6f-d86abb1038d9.pdf
https://research.gs.com/content/research/en/reports/2018/12/07/957593a1-c621-4bae-81d4-ffd9f59987d1.pdf
https://360.gs.com/gs/portal/?st=1&action=action.binary&d=24243654&fn=/document.pdfhttps://360.gs.com/gs/portal/?st=1&action=action.binary&d=23951409&fn=/document.pdf
https://research.gs.com/content/research/en/reports/2018/10/29/617c988b-d67a-4c9f-a1e0-d060408faf97.pdf
https://360.gs.com/gs/portal/?st=1&action=action.binary&d=23951409&fn=/document.pdf
https://research.gs.com/content/research/en/reports/2018/10/16/d4e5251b-44c8-4440-8c80-50e606022860.pdf
https://360.gs.com/gs/portal/?st=1&action=action.binary&d=23666440&fn=/document.pdfhttps://360.gs.com/gs/portal/?st=1&action=action.binary&d=23423230&fn=/document.pdf
https://research.gs.com/content/research/en/reports/2018/09/13/9174a540-4da4-402b-a36b-a7b61f6988fb.pdf
https://360.gs.com/gs/portal/?st=1&action=action.binary&d=23423230&fn=/document.pdf
https://research.gs.com/content/research/en/reports/2018/08/09/c66b12eb-0c55-4270-b7f7-af6cbf8bd0b7.pdf
https://360.gs.com/gs/portal/?st=1&action=action.binary&d=23197239&fn=/document.pdf
https://research.gs.com/content/research/en/reports/2018/07/10/62e96ddc-43fd-4bb6-8f2a-309617fbed97.pdf
https://360.gs.com/gs/portal/?st=1&action=action.binary&d=22957554&fn=/document.pdfhttps://360.gs.com/gs/portal/?st=1&action=action.binary&d=22909043&fn=/document.pdf


Disclosure Appendix 

https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html
https://www.gs.com/worldwide/brazil/area/gir/index.html
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html


https://www.gs.com/disclosures/europeanpolicy.html
https://www.sipc.org/
https://www.theocc.com/about/publications/character-risks.jsp
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018


https://research.gs.com/
https://www.gs.com/research/hedge.html



