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The Carbon Externality and Market Failure

• Market economies are not designed to protect the climate and the planet

Nicholas Stern (2008) “GHG emissions are externalities and represent 

the biggest market failure the world has seen.”

• Companies have been told to just focus on making money (Milton 

Friedman) and not to worry about their impacts on the environment and 

society

• Protecting the environment and society should be left to government…

yet companies are free to lobby against regulations and….

for the abolition of the Environmental Protection Agency (EPA) ( proposed   

by Rand Paul, Newt Ginrich, Rick Perry, Donald Trump…)  



Government Failure to act on climate change and the rise of ESG

• Governments have been slow to act…

Source: Scott Barrett, https://www.college-de-france.fr/site/en-thomas-sterner/symposium-2015-10-29-14h15.htm

https://www.college-de-france.fr/site/en-thomas-sterner/symposium-2015-10-29-14h15.htm


Government Failure to act on climate change and the rise of ESG

• …. and have failed to curb GHG emissions 

Annual CO2 emissions worldwide from 1940 to 2021

Source: https://www.statista.com/statistics/276629/global-co2-emissions/



Government failure to act on climate change and the rise of ESG

• The failure of government in addressing the climate crisis and other 
environmental problems caused by economic growth (air and sea pollution, 
biodiversity loss) largely explains the rise in ESG 

• Investors can no longer just focus on making money, leaving environmental 
and social issues to politics 

• The ESG movement started 20 years ago and has grown from a niche to 
$130 trillion of assets under management, representing 40% of global 
financial assets associated, with the creation of the Glasgow Financial 
Alliance for Net Zero (GFANZ) launched by Mark Carney at the COP26

• But there is a “woke capitalism” counter-attack under way, as well as 
increasing concerns over greenwashing (DWS)



The confusing aspirations of ESG

• Can financial actors do what governments have failed to?

• Point 1: Investors and financial markets cannot substitute for government 

• Investors can complement government actions; not get in the way of public 

policies; support public policy initiatives on climate

• Financial markets play a key role of bringing forward the effects of future 

expected climate mitigation policies

• If asset managers were to attempt to replace government, they would 

quickly face pushback and a backlash.  



The confusing aspirations of ESG

• Point 2: ESG investors cannot ‘do well by doing good’ all the time

• The claim is that the companies that embrace ESG and that reduce their 

carbon emissions are the better companies that also deliver better operating 

performance (see e.g., Edmans, 2011, 2021, and Eccles, Ioannou, and 

Serafeim, 2014, Lins, Servaes, and Tamayo, 2017)

• But doing well also requires that the better operating performance is not fully 

reflected in the stock price → a form of stock market short-termism

• In the early years of ESG this may have been true, 

• But in a mature market, with 40% of financial assets pursuing some form of 

ESG strategy, it is no longer possible for ESG strategies to generate alpha



The confusing aspirations of ESG

• Point 3. Engagement is not enough

• Most institutional investors “firmly believe that engagement is the first call of 

action” (CALPERS and CALSTRS)

• Harvard University Endowment until recently “maintain[ed] a strong 

presumption against divesting investment assets; [the endowment] is a 

resource, not an instrument to impel social or political change”

• Despite the large size of AUM that claim to have an ESG tilt, and the vast 

coalition assembled by Mark Carney under GFANZ, there is little evidence 

that shareholder engagement has had a significant impact in curbing 

corporate carbon emissions



Climate Finance is a risk-management problem

• Robert Litterman (2010): “Not pricing risk appropriately leads to 
disasters. 

Start by thinking about what would be the appropriate price for carbon 
emissions today. What should the price reflect? 

The price should reflect the risk created by carbon emissions, clearly…. 
Yet the situation we have today with respect to carbon emissions, is that 
not only are emissions currently not reflecting a premium, they are not 
even reflecting the expected discounted damages. 

How serious is it when a systematic risk is not priced appropriately? 
Recall that what caused the financial crisis was also a systematic risk 
that wasn’t being priced. Not pricing systematic risk leads to too much 
risk being taken, and such a situation will eventually lead to a high 
probability of a global catastrophe.”



Net Zero portfolio alignment



Net Zero portfolio alignment

• In a new article Net-Zero Carbon Portfolio Alignment together with Marcin 

Kacperczyk and Frederic Samama we propose a dynamic alignment strategy 

anchored around major market indices (https://ssrn.com/abstract=3922686)

• Our perspective: A well-diversified investor who takes the world as given and 

who aims to reduce the portfolio carbon footprint to net zero by 2050

• If all companies in the portfolio are NZ-aligned, then the portfolio is also NZ-

aligned

• If companies in the portfolio are not on a NZ pathway the portfolio will 

have to be adjusted to remain NZ-aligned

• How to make that adjustment while preserving benefits from diversification?

(In industry parlance maximizing diversification is equivalent to minimizing tracking error 

(TE) with a market index)



Net Zero portfolio alignment

• What does it mean for the portfolio to be NZ-aligned?

• Carbon Budget: To limit warming to 1.5oC with an 83% probability a 

maximum total amount of 300Gt of CO2 can be emitted as of 2020. 

• IEA estimated global annual energy-related emissions at 31.5 GtCO2 in 

2020

• In 2021 the remaining carbon budget amounts to approximately 268.5 

GtCO2

• Idea: carbon footprint of the portfolio must shrink along with the 

planet’s shrinking carbon budget



Net Zero portfolio alignment

Portfolio footprint:
• Emissions of constituent companies multiplied by weights of individual 

stocks in the portfolio 

• Portfolio is dynamically constructed so that the carbon footprint shrinks at 
a rate that is aligned with NZ  

• Reduction trajectory of the initial carbon footprint is assumed to follow a 
constant geometric reduction rate of 8% until 2050 following an initial
25% reduction at implementation

• Portfolio optimization is constrained by sector allocations that do not 
deviate by more than +/- 2% from current benchmark sector weights

• Maintain diversification (optimize TE) by rebalancing the stocks in the 
portfolio subject to a carbon budget constraint.



Net Zero portfolio alignment

• Ex-ante tracking error (TE) is given by the estimated standard deviation 
of returns of the decarbonized portfolio from the benchmark—MSCI 
EUROPE—using a multifactor model of aggregate risk (BARRAONE 
RISK MODEL)

• Baseline assumption: underlying emissions of constituent companies 
remain constant 

• Main takeaway: NZ alignment can be achieved for large portfolios (1 
trillion Euros) while keeping under-diversification risk to a minimum (TE 
with respect to MSCI Europe goes from 0.08% in 2021 to 1.9% in 2050.  

• Results are similar when we use the MSCI World or MSCI EM
benchmarks (TE starts at a low level of 0.02% in 2021 and remains 
below 1% until 2050; MSCI EM: TE also remains low and attains 0.66% 
in 2050)



Baseline Scenario (1 trillion in MSCI Europe)

2050: 1.9%

2021: 0.08%

Tracking ErrorCO2 Emissions

• Estimated with BARRAONE risk model
** Final target of 2Gt CO2 rather than 0 to avoid finishing with an empty portfolio.

– Assumptions:

– 25% initial reduction followed by a geometric 8% annual reduction over 29 years;

– Scope 1, 2 and 3 upstream (Trucost) & emissions to remain constant;

– TE minimization & sector deviation constraint (+/- 2% compared to initial portfolio).

– Results:

– The active risk generated remains very low;

– starting from .08% in 2021, ending at 1.90% in 2050 (below 1% until 2040).
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A Form of Active Engagement

Energy exit roadmap from Portfolio based on MSCI Europe
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Impact of Time (MSCI Europe)

–The more we wait, the more we 

consume the 300GtCO2 budget, 

and the less time we have to 

adjust the portfolio.

– In 2021, a 10% per annum 

reduction based on the initial 

CO2 level achieves NZ.

– In 5 years from now the annual 

rate of reduction required almost 

doubles.

–By 2029, it becomes 

impossible.
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S&P Net Zero 2050 Carbon Budget Index Series

• Sept. 8, 2022: S&P Dow Jones Indices announced the launch of a new 
family of climate-focused market benchmarks called the S&P Net 
Zero 2050 Carbon Budget Indices

• The indices within this suite allocate and adjust a carbon budget 
across their constituents based on the year of the indices' launch 

• The series of 2022 vintage indices have an initial 25% cut in volumes of 
emissions as well as approximately 10% yearly emissions reduction

• Provides an alternative tool and index-based approach to measure 
climate and environmental-related risks and returns in investment 
portfolios

• Richard Mattison, President of S&P Global Sustainable1:
It is essential that investors have access to simple, transparent and 
scalable tools to support their decision making, and we are proud to 
be launching this new series of indices to support investors in 
navigating the transition to a sustainable future.



S&P Net Zero 2050 Carbon Budget Index Series
• The equity securities in the S&P Net Zero 2050 Carbon Budget Indices are 

selected from an underlying universe of broad-market parent indices including 
the S&P 500, S&P Global BMI, S&P Europe BMI, S&P Developed BMI and S&P 
Emerging BMI.

• The S&P Net Zero 2050 Carbon Budget Indices are rebalanced annually. At each 
annual rebalance, the most up-to-date carbon emissions of the companies will 
be used to achieve the decarbonizations required while minimizing sector 
deviations. At launch the indices remain broadly invested with low tracking error 
relative to their parent indices.

• Time urgency of the net zero challenge: In future index launches, the -10% 
annual decarbonization required will increase with time as the carbon budget 
gradually shrinks.

• For 2022, this maiden S&P Net Zero 2050 Carbon Budget Indices launch includes:
• S&P Global Net Zero 2050 Carbon Budget (2022 Vintage) Index
• S&P 500 Net Zero 2050 Carbon Budget (2022 Vintage) Index
• S&P Europe Net Zero 2050 Carbon Budget (2022 Vintage) Index
• S&P Emerging Net Zero 2050 Carbon Budget (2022 Vintage) Index
• S&P Developed Net Zero 2050 Carbon Budget (2022 Vintage) Index

• Methodology is published and available at S&P Dow Jones Indices’ 
website: https://www.spglobal.com/spdji/en/.

https://c212.net/c/link/?t=0&l=en&o=3642408-1&h=1529343196&u=https%3A%2F%2Fwww.spglobal.com%2Fspdji%2Fen%2F&a=https%3A%2F%2Fwww.spglobal.com%2Fspdji%2Fen%2F


Conclusion

• Climate Finance is a risk-management problem

• The greater the deviation of the portfolio carbon footprint 

from a NZ footprint the greater the transition risk exposure of 

the portfolio

• Time is itself a risk factor because the longer alignment is 

delayed the greater is the transition risk exposure

• Good risk management means aligning portfolios with 

NZ goals


