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The transition to the low-carbon economy requires 
firms to significantly reduce their emissions
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Issue:

• Climate-related transition risk arises from 

uncertainties surrounding the timing and speed of 

transition to a low-carbon economy. This risk can 

affect firm’s credit risk.

Motivation: 

• Understanding whether and how transition risk is 

reflected in measures of credit risk is important for 

firms, banks, investors, and regulators.

EU GHG emissions reduction path
Percentage of CO2/e tonnes observed in 1990

Source: EEA, Eurostat, McKinsey analysis
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How is climate-related transition risk reflected in firm credit risk estimates?

Research question and Hypotheses
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H1: There is a positive relationship between a firm’s exposure to transition risk, as proxied by GHG 
emissions, and its credit risk, as proxied by Credit Ratings and Distance-to Default.

H2: The interaction between firms’ GHG emissions and its decision to disclose GHG emissions has a 
significant impact on credit risk estimates.

H3: There is a negative relationship between firm’s management of transition risk, as proxied by 
disclosed GHG emission reduction targets and actual GHG emission reduction, and credit risk estimates.
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A novel dataset
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Credit Rating 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑡𝑡+3𝑚𝑚

Distance-to-Default 
𝐷𝐷𝐷𝐷𝐷𝐷𝑖𝑖,𝑡𝑡

Macro variables 
(monthly)

Firm-level GHG 
emissions variables 

(yearly)

Firm 
reference 

and financial
variables 
(yearly)

*The higher the Rating (or DtD), the lower the Credit Risk associated with the firm

Firm-level GHG 
emission reduction 
variables (yearly)

Credit Risk Estimate Exposure to 
Transition Risk

Management of 
Transition Risk Controls

• Firms: non-financial firms of S&P 500 and of STOXX Europe 600 
• Period: 2010 - 2019
• Geography: USA and Europe
• Sources: Refinitiv, Urgentem, Bloomberg, SBTi, ECB Ratings Database, ICE, Eurostat 
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H1: Regression Credit Rating and Emissions
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𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑔𝑔𝑖𝑖,𝑡𝑡+3𝑚𝑚 = 𝛼𝛼 + 𝛽𝛽1𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑖𝑖,𝑡𝑡 + 𝛽𝛽2𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 2𝑖𝑖,𝑡𝑡 + 𝛽𝛽3𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 3𝑖𝑖,𝑡𝑡 + ∑𝑗𝑗=16 𝛾𝛾𝑗𝑗𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑗𝑗,𝑖𝑖,𝑡𝑡 +
𝜌𝜌 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐸𝐸𝑖𝑖 + 𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝐸𝐸𝑡𝑡 + 𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎 𝐹𝐹𝐸𝐸𝑖𝑖 + 𝜖𝜖𝑖𝑖,𝑡𝑡
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H1: Regression DtD and Emissions
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𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽1𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑎𝑎𝑎𝑎𝑎𝑎 2𝑖𝑖,𝑡𝑡 + 𝛽𝛽2𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 3𝑖𝑖,𝑡𝑡 + ∑𝑗𝑗=1𝑁𝑁 𝛾𝛾𝑗𝑗𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑗𝑗,𝑖𝑖,𝑡𝑡 + 𝜌𝜌 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐸𝐸𝑖𝑖 + 𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝐸𝐸𝑡𝑡 +
𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎 𝐹𝐹𝐸𝐸𝑖𝑖 + 𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝛿𝐸𝐸𝑖𝑖 + 𝜖𝜖𝑖𝑖,𝑡𝑡

• Lower Scope 1 and 2 intensities are 
generally associated to lower credit risk 
estimate

• Also Scope 3 intensities lead to lower 
credit risk estimate
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H1: TripleDiD Ratings & High-polluters Europe vs US
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European 
firms

US firms
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H2 & H3: Credit Rating and Climate Disclosure
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• Firms with lower disclosed GHG intensity
and actual GHG reduction tend to have 
better ratings.

• Firms disclosing emissions and a forward-
looking target to reduce emissions tend to 
have better ratings.

• The magnitude of the effect of disclosed GHG 
intensity is comparable to that of traditional 
determinants of rating

• Endogeneity: results remain robust under 
alternative specifications.
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1-2 GHG
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Disclosed change
in Scope1-2 int.

Disclosure
Emissions
Dummy

Disclosure Target
Dummy

Leverage

Estimated impact of  a one standard deviation change in  environmental metrics
Estimated impact of disclosure dummies
Estimated impact of a one standard deviation change in financial controls

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑔𝑔𝑖𝑖,𝑡𝑡+3𝑚𝑚 = 𝛼𝛼 + 𝛽𝛽1𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺_𝑑𝑑𝑖𝑖,𝑡𝑡 + 𝛽𝛽2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺_𝑑𝑑𝑖𝑖,𝑡𝑡 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑎𝑎𝑎𝑎𝑎𝑎 2𝑖𝑖,𝑡𝑡 + 𝛽𝛽3𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺_𝑑𝑑𝑖𝑖,𝑡𝑡 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 3𝑖𝑖,𝑡𝑡 +
𝛽𝛽4𝑌𝑌𝑌𝑌𝑌𝑌 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑎𝑎𝑎𝑎𝑎𝑎 2𝑖𝑖,𝑡𝑡 + 𝛽𝛽5𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖,𝑡𝑡 + ∑𝑗𝑗=16 𝛾𝛾𝑗𝑗𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑗𝑗,𝑖𝑖,𝑡𝑡 + 𝜌𝜌 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐸𝐸𝑖𝑖 + 𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝐸𝐸𝑡𝑡 + 𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎 𝐹𝐹𝐸𝐸𝑖𝑖 + 𝜖𝜖𝑖𝑖,𝑡𝑡
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H2 & H3: DtD and Climate Disclosure
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𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽1𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺_𝑑𝑑𝑖𝑖,𝑡𝑡 + 𝛽𝛽2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺_𝑑𝑑𝑖𝑖,𝑡𝑡 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑎𝑎𝑎𝑎𝑎𝑎 2𝑖𝑖,𝑡𝑡 + 𝛽𝛽3𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺_𝑑𝑑𝑖𝑖,𝑡𝑡 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 3𝑖𝑖,𝑡𝑡 +
𝛽𝛽4𝑌𝑌𝑌𝑌𝑌𝑌 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑎𝑎𝑎𝑎𝑎𝑎 2𝑖𝑖,𝑡𝑡 + 𝛽𝛽5𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖,𝑡𝑡 + ∑𝑗𝑗=16 𝛾𝛾𝑗𝑗𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑗𝑗,𝑖𝑖,𝑡𝑡 + 𝜌𝜌 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐸𝐸𝑖𝑖 + 𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝜏𝐸𝐸𝑡𝑡 + 𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎 𝐹𝐹𝐸𝐸𝑖𝑖 + 𝜖𝜖𝑖𝑖,𝑡𝑡
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H3: Rating, DtD and Quantitative Targets
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Caveats: Availability, reliability, and comparability of disclosed and inferred metrics of transition risk. 

 High emissions are already associated to some extent with higher credit risk, both ratings and DtD.

 Governments’ low-carbon transition policies affect transition risk, and affect the ratings. 

 Disclosing emissions moderates the relation between emissions and ratings.

 Disclosing commitment to reduce emissions is associated with lower credit risk, both ratings and DtD.

Conclusion

11

How is climate-related transition risk reflected in firm credit risk?
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Policy relevance of this work

12

Corporates • Climate disclosure

Credit rating 
agencies • Transparency on incorporating climate factors

Banking and 
insurance • Risk weights

Central bank • Monetary operations
• Non-monetary operations
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Appendix
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Why it matters?

1515

Drivers of transition risk:
Government policy, technological change, market sentiment urge firms to adapt to a low-carbon economy 
and to reduce their GHG emissions

Firms’ credit risk: 
Reduced ability of the borrower to repay and service debt

Banks and investors’ risk of losses: 
Reduced ability to fully recover the value of an investment in the event of default*

Tr
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Policy relevance: Climate disclosure, Risk weights, Central bank operations

* BCBS (2021). Climate-related risk drivers and their 
transmission channels



www.ecb.europa.eu © 

Literature on Credit Risk and Climate-related Transition Risk

Contribution
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Assessment by Credit Rating Agencies:

External Credit Rating

Assessment by Financial Markets: 

Market-implied DtD, Bond yield spread, 
CDS spread 
Kabir et al. (2021) // Emissions
Kölbel et al. (2020) // Text
Barth et al. (2020) // E-Score
Capasso et al. (2020) // Emissions 
Höck et al. (2020) // Emissions 
Seltzer et al. (2020) // E-score, Emissions (US)
Stellner et al. (2015) // E-Score 

Safiullah et al. (2021) // Emissions (US)
Kiesel and Lucke (2019) // Text
Devalle et al. (2017) // E-Score
Attig et al. (2013) // E-Score
Seltzer et al. (2020) // E-Score, Emissions (US)
Stellner et al. (2015) // E-Score 

This paper: Novel dataset, Common framework Rating and DtD, Europe vs US Transition
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Data: Backward-looking environmental variables
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𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1𝑖𝑖,𝑡𝑡 Scope 1 GHG emissions of a firm per unit of 
revenue. May be self-disclosed or 3rd-party-
estimated.

Urgentem

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 2𝑖𝑖,𝑡𝑡 Scope 2 GHG emissions of a firm per unit of 
revenue. May be self-disclosed or 3rd-party-
estimated.

Urgentem

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 3𝑖𝑖,𝑡𝑡 Scope 3 GHG emissions of a firm per unit of 
revenue. May be self-disclosed or 3rd-party-
estimated.

Urgentem

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒_𝑑𝑑𝑖𝑖,𝑡𝑡 Dummy indicating whether a firm’s Scope 1, 2, 
&/or 3 GHG emissions are self-disclosed

Urgentem

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼_𝑑𝑑𝑖𝑖,𝑡𝑡 Dummy indicating whether a firm’s 1, 2, &/or 3 
GHG emissions are inferred (not self-disclosed), 
i.e. 1 − 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷_𝑑𝑑𝑖𝑖,𝑡𝑡

Constructed

𝑌𝑌𝑌𝑌𝑌𝑌 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑎𝑎𝑎𝑎𝑎𝑎 2𝑖𝑖,𝑡𝑡 Year-on-year change in self-disclosed Scope 1 
and 2 GHG emissions of a firm per unit of 
revenue. 

Urgentem
Source: GHG protocol

Scope 1, 2, 3 Green House 
Gas (GHG) emissions

Backward-looking metrics

Forward-looking metrics

Legend:
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Data: Forward-looking environmental variables 
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𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇_𝑑𝑑𝑖𝑖,𝑡𝑡 Dummy indicating whether a firm discloses a GHG emissions reduction target Refinitiv

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖,𝑡𝑡 Percentage by which the firm commits to reduce GHG emissions Refinitiv

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖,𝑡𝑡 Number of years until reaching the target year by which firm commits to reduce GHG 
emissions

Refinitiv

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝑑𝑑𝑖𝑖,𝑡𝑡 Dummy indicating whether the firm has a 2050-temperature-goal SBTi

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴_𝑑𝑑𝑖𝑖,𝑡𝑡 Dummy indicating whether the non-financial statement of the firm has been audited. Refinitiv

Backward-looking metrics

Forward-looking metrics

Legend:
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H1: DiD Ratings and High-polluters in Europe

19
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H2 & H3: Stylised facts

20

Firms disclosing GHG emissions
Lhs: Percentage of firms in the respective emitters tercile out 

of 859 listed NFCs

Sources: Urgentem, Refinitiv, and ECB calculations
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Firms disclosing emissions reduction targets
Lhs: Percentage of firms disclosing emission reduction targets in 

the respective emitters tercile out of 859 listed NFCs
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H2 & H3: Endogeneity: what may drive firm’s 
adoption of climate disclosure?

21

Country

Sector

Year

Governance

High emitters

Other firm-specifics

Regulation in a certain country …

Public environmental scrutiny of a certain sector …

Public scrutiny in years before the Paris Agreement…

Value(s)-driven management of the firm…

Public scrutiny of high-emitters…

Firms preferences for green…

 Country FE

 Sector FE

 Year FE

 Firm FE robustness

 Governance as control

 High-emitters robustness
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