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TRANSITION RISK – CLIMATE RISK

▪ Every company has an uncovered “Carbon Short” position based on 

their emissions, and it needs to recognize this hidden liability today

▪ This short position arises from the carbon emissions produced by 

their own operations (Scope 1 and 2), and their products and 

services (Scope 3)

▪ This short position is priced at 0/ton

▪ In 2020 ExxonMobil released 112 million metric tons of CO2 

“equivalent”. At $100/ton, they would owe $11B annually on their 

own emissions. Since the company has earned only $8 billion on 

average over the past five years, this means they would rapidly be 

bankrupt
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Portfolio Carbon Risk Assessment



CARBON RISK ASSESSMENT METHODOLOGY

1. Measure the position in carbon terms – Carbon Footprint

2. Model future Carbon Footprint

3. Determine a carbon forward price curve 

4. Price the forward Carbon Footprint

5. Discount the “Carbon Footprint Cash Flows” = Carbon Liability Cost

6. Calculate the Carbon Liability Cost for each position within the 

portfolio = fraction of ownership hold times Carbon Cost Liability

7. Calculate the impact on return and contribution to return
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EXAMPLE

▪ Total Carbon Footprint : 11,175,470 tons 

▪ Saint Gobain 2030 goal : 9 million tons ➔ – 19.5% or – 2.7% / year

▪ Forward Price Curve : 50 – 50 – 100 – 100 – 150 

▪ Future Carbon Footprint, 2030 onward 20% decrease

▪ Carbon Liability Cost = – 8,550 million

▪ Saint Gobain Market Cap = 28,784 billion

▪ Portfolio holdings = 5,756,800 ➔ 0.02% fraction of ownership

▪ Impact = – 8,550,000 x 0.02% /5,756 = – 30% 
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2022 2023 2024 2025 2026 2027 2028 2029 2030
11,175,470 10,877,094 10,586,685 10,304,029 10,028,920 9,761,156 9,500,541 9,246,884 9,000,000 
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Carbon Allocation = % of Carbon Footprint

Carbon Footprint = fraction of ownership times company absolute footprint



CARBON ATTRIBUTION MODEL

▪ Carbon emissions are costly

▪ Market returns are divided into a carbon free market return and a 

carbon return (<0)

▪ Carbon Effects arise from the difference between the portfolio and the 

benchmark Carbon esposures

▪ Attribution numbers explain Active Carbon Free Returns
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CARBON ATTRIBUTION MODEL

C is the cost of o 1 ton of carbon

AFE
i l’Absolute Footprint of the company and r the discount rate

The carbon cost of the company for the period is CC = AFE
i x C x t

CCi of a position is AFi x C = Vi / VE
i x (AFE

i) x C x t

where VE
i and Vi are market cap of the company and holdings

Ri = P&Li / Vi = (Economic P&Li - CCi) / Vi

➔ Ri = R*i - RCi
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CARBON ATTRIBUTION : EXAMPLE
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Fraction of Ownership

Times 

Absolute Footprint

Difference of Carbon Footprint Contribution

Impact of Carbon footprint

on active returns

AFi = Vi / VE
i x (AFE

i)

The benchmark is replicated by a portfolio of the same value as the one analyzed :wi ➔ Vi = wi x V

The absolute Footprint of a benchmark constituent is AFi = Vi / VE
i x (AFE

i)



CARBON ATTRIBUTION : EXAMPLE

▪ Portfolio vs Benchmark Carbon Cost

▪ Goal : Attribution numbers ex Carbon Effect
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Portfolio has a lower exposure to carbon

emissions than its benchmark ➔ positive effect

Active return from allocation decision is partially

explained by low exposure to sectors that have  

high carbon footprint

Brinson allocation = 0;36

Allocation adjusted to carbon emission = 0,22

Selection has no impact on potfolio carbon intensity



CARBON ATTRIBUTION ANALYSIS
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SUMMARY

▪ Companies have short carbon position priced at 0/ton

▪ Methodology to measure short carbon risk

▪ Carbon Attribution measures the impact of active exposure to carbon

emissions

▪ Active returns is decomposed into effects in a carbon free market
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