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Climate Crisis is a First-order Issue
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Motivation: Climate Crisis
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• Tight link between emissions and temperature changes (K. Hasselmann/ S. 
Manabe, NP 2021)

➢Global decarbonization is necessary to address the climate crisis (curr. ~40GtCO2)

• Carbon pricing considered by many to be the best solution to the climate 
problem

➢High coordination costs stifle effective implementation (25% of  emissions covered by carbon pricing)

➢Room for free riding and carbon leakage

➢Regulatory inertia is costly because time is critical (Carney, 2015)

• Market-based solutions have become a useful alternative/complement



Motivation: Transition Risk
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• Global warming has been at the forefront of  policy and social debates for some time now

➢Decarbonization commitments (COP21, COP26)

➢The stated objective is to reduce carbon emissions sufficiently to avoid an average temperature rise of  
more than 1.5 degrees Celsius by 2050

➢These commitments generate transition risk for corporations 

• Investors require compensation for holding assets with greater transition risk

• Two dimensions of  transition risk:

1. At what cost will carbon emissions decline; will they decline fast enough?

2. How do investors’ perceptions and expectations about carbon risk evolve?

• Measuring the size of  carbon premium is critical to assess the power of  decarbonization incentives 
and the economic costs of  transition (CP as an equivalent of  carbon tax (Pedersen, 2024)



Sources of Transition Risk
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1) Transition risk depends on:

➢Technological progress

➢Policy tightness

• Uncertainty about each element increases transition risk                             
(the cash-flow effect) 

2) Investors’ perceptions about carbon risk depend on:

➢Socio-economic environment

• Stronger preferences for greening the economy amplify transition risk        
(the discount rate effect)



Measuring Transition Risk: Traditional Approaches
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• Approach 1: Bolton & Kacperczyk (2021, 2023)

• The level of  firms’ emissions determines their distance from net neutrality (size of  transition) 
→ Long-term risk

• Short-term changes in emissions determine firms’ progress towards net neutrality   
 → Short-term risk

• Strengths:

➢Easy to measure

➢Consistent with a well-defined objective function (NZ bound) => contrast with emission intensity

• Limitations:

➢Measures based on past emissions

➢Relies on availability of  emission data (role of  disclosure)

➢Forward-looking information is at the core of  transition risk (role of  commitments)



The Role of Time
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Measuring Transition Risk (2)
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• Approach 2: Sautner et al. (2021). Also, Alekseev et al. (2023)

• Use textual analysis to capture the process of  transitioning to a green equilibrium

➢Decomposing content into regulatory risk, technological risk (opportunities) from conference call transcripts

➢Using word frequency as metric of  climate sentiment

• Strengths:

➢Captures information owned by managers and firm analysts

➢Can be useful to isolate climate impact resulting in future emission reduction

• Limitations:

➢Not grounded in clear economic framework; lacks discipline in terms of  null and alternative hypotheses

➢Subject to potential greenwashing

➢Computationally much more intensive



Evidence on Carbon Transition Risk from Global Markets
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• Climate risk is a global problem

• Is there evidence that carbon transition risk is priced in financial assets?

• Most evidence comes from equity markets, limited evidence from bond 
markets, CDS, or mortgages

• General conclusions:

➢Transition risk is priced globally

➢Equity markets are the strongest evidence in the case



Estimating Carbon Premia (Levels): 2005-2020
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Estimating Carbon Premia (Changes): 2005-2020
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Consistency in the Objective Function
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• Suppose we care about emission levels (e.g., because of  transition risk). Optimizing 
along other measures is not necessarily consistent with this objective.

• Example: carbon intensity

• A large firm can be seen as more environmentally friendly than a small firm, even 
though its climate impact in terms of  the size of  its carbon emissions is much larger. 

➢FT ranking of  Europe’s Climate Leaders (the 400 companies that achieved the greatest reduction in their 
Scope 1 and 2 emissions intensity over a five-year period—2015-20) includes some of  the largest carbon 
emitters in the world, such as Engie with 40.9 million tons of  CO2e for 2020, and Holcim Group with 117 
million tons of  CO2e (Holcim Group is one of  the companies on the list of  Climate Action 100+).

➢Fortum: a 29.8% reduction in emission intensity but an increase in carbon emissions by 157.2%. 

➢Axereal: a 23.8% reduction in emission intensity but increase in total emissions by 236.2%.



Estimating Carbon Premia (Intensity): 2005-2020
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(Dis)similarities in Measures
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Remarks on Disclosure
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• Some studies suggest that estimated emissions are noisy and carbon premium disappears 
for disclosed emissions (Aswani et al., 2023)

➢Disclosure is endogenous (disclosing information reduce informational asymmetry)

➢If  emissions are noisy, why does not noise reduce significance of  estimates?

➢Disclosure rates have been growing up over time and so is the carbon premium (inconsistent with the 
view that disclosed emissions attract no premium)

➢Disclosure rates vary greatly across countries but carbon premia not so much



Data Timing is Key
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• Some research claims that “the emission data timing needs to be aligned with the date the 
data is reported by the provider” (Zhang, JF 2024)

• This seems sensible (in theory) but:

➢We do not necessarily know which data investors use and when they are available to them (e.g., we have at 
least 10 different providers of  emissions data)

➢Investors may predict emissions on a continuous basis (would they wait one year to get the next update?)



Timing Trucost (from EFA 2023)
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Timing Trucost (from EFA 2023)
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Taking the Mechanism Forward
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• What explains asset prices due to transition risk?

• Literature tends to associate transition pricing with divestment (like in Hong and Kacperczyk, 
2009)

• Some arguments that divestment is too small to justify equity prices (Berk and van 
Binsbergen, 2022)

• Divestment may be forward looking in nature => asset prices discount the future



Net-Zero Portfolios: Bringing Climate Finance Closer to Science
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• Cenedese, Han, and Kacperczyk (2023) use a net-zero portfolio (NZP) framework to measure 
transition risk as a forward-looking phenomenon

• NZP mimic science-based decarbonization paths (Bolton, Kacperczyk, and Samama, FAJ 2022) 

• NZP generate paths of  expected divestment + forward looking risk

• NZP introduces a combination of  divestment and engagement forces



Net-Zero Portfolios: Economic Significance
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• NZP attracts a significant interest of  investors

➢Net-Zero Asset Managers Initiative: $59 trillion pledged to carbon neutrality by asset managers 

➢Net-Zero Asset Owners: $10 trillion

➢Net-Zero Banking Alliance: $67 trillion 

➢Net-Zero Engagement Initiative (launched in March 2023)



Net-Zero Portfolios: Dynamic Carbon Budget (2020-2022)
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NZP: Portfolio Carbon Budget (2021)
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Ambition Score Measure: Apple (2020)
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Distance-to-Exit (DTE):Construction
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DTE and Stock Returns
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Decomposing Transition Risk
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• Which aspects of  transition risk matter for asset prices?

➢The short-term and long-term premium is present in most geographic locations globally. Some 
cross-sectional variation in magnitudes

➢The level of  a country’s development does (not) differentially affect short (long)-term 
transition risk

➢ technological (energy mix) changes: production mix matters for ST Risk (supporting Bolton, 
Kacperczyk, Wiedemann, 2023)

➢political environment matters for ST Risk

➢climate-related policy tightness: domestic policy matters for LT Risk

➢ investor awareness matters for LT Risk (based on COP 21 shock)



Summary

27

• Transition risk is one of  the key factors underlying decarbonization process and a way to 
estimate the financial cost of  carbon

• Financial cost of  carbon can be thought of  as a market-based measure of  carbon tax

• Consistency between objective function and measurement is key

• Useful to think about risk as a forward-looking object

• More work remains to be done to understand how transition risk interacts with financial 
markets and real changes in the economy

• Thinking more about the role of  transition risk beyond equity markets and its underlying 
drivers are fruitful areas for future research
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