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1. Introduction
Motivation

Risks related to climate change
1 Physical risks
2 Transition risks

Transition risks are defined to be the financial risks which could result
from the process of adjustment towards a lower-carbon economy.

▶ Adverse impact of climate change regulations on greenhouse-gas
(GHG) emitting firms and their creditors

The implications of transition risks are still unknown because most
jurisdictions have not implemented climate change on a large scale.
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1. Introduction
Motivation

This paper exploits quasi-exogenous variation in regulatory
requirements for climate change policies to identify their effect on
corporate lending.

▶ Specifically, periods when major climate change policies in the U.S.
move through ⇒ Uncertainty

▶ How the financial institutions deal with the increasing credit risk of
polluting borrowers due to the passage of cap-and-trade legislation

Regulations
1 California cap-and-trade bills
2 Waxman-Markey cap-and-trade bills
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1. Introduction
Background: Cap-and-trade Programs

The goal is to reduce total GHG emissions.
▶ By capping total GHG emissions at a threshold that decreases over time

Firms must hold or purchase allowances (permits) for each unit of
GHG they emit over the threshold.

▶ If a company cuts its emissions, it can sell any excess permits in the
trade portion of the system.

Programs
1 California bill: state-level
2 Waxman-Markey bill: federal-level
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1. Introduction
Background: California cap-and-trade bill

The only mandatory cap-and-trade program introduced in any state
that covers the majority of firms with high GHG emissions across
industries

Requires all facilities with emissions of more than 25,000 CO2e per
year to obtain allowances for their emissions

▶ Some free allowances, but the remaining should be earned from
auctions or markets

Approved by the Office of Administrative Law on December 22, 2011

The first phase of the program was implemented on January 1, 2013.
▶ Gap between the dates of approval and implementation
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1. Introduction
Background: Waxman-Markey cap-and-trade bill

Waxman-Markey bill was the GHG cap-and-trade program that came
closest to passage.

▶ No such program has yet been implemented at the U.S. federal level.

The bill passed the U.S. House of Representatives on June 26, 2009,
but failed to pass in the Senate on July 22, 2010.

The total amount of GHG emissions in a given year would be capped
relative to GHG emissions in 2005.

▶ 3%, 17%, 42%, and 83% below the 2005 emissions level by 2012,
2020, 2030, and 2050, respectively
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1. Introduction
Waxman-Markey cap-and-trade bill: Unique Feature

Unique ⇒ The program grants approximately 15% of total permits for
free to the manufacturing industries that had an energy intensity of at
least 5% and trade intensity of at least 15% between 2004 and 2006.

▶ Used in difference-in-differences (DiD) setting
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1. Introduction
Credit Risk

After the passage of but before the implementation/failure of the
program, GHG-emitting firms and their creditors face increased risks.

⇒ Operating costs & Uncertainty ↑ due to the unknown impact of
the programs

At the time of regulations passage, the expected economic costs for
firms were highly uncertain.

▶ Switching to low-GHG methods of production and pace of
technological progress

▶ Impossible to predict the allowance price with precision

Uncertainty → Credit risk
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1. Introduction
Credit Risk

Credit risk framework from the perspective of lenders

ExpectedLoss = PD × LGD × EAD

▶ PD: Probability of Default
▶ LGD: Loss Given Default
▶ EAD: Lender’s Exposure to the firm At Default

Probability of default (Trueman and Titman, 1988; Minton and Schrand,

1999)

▶ Operating costs ↑ → Cash flow(CF) ↓ & Variance of CF ↑ → PD ↑

Loss given default (Shleifer and Vishny, 1997; Benmelech and Bergman, 2011)

▶ CF ↓ & Variance of CF ↑ → Financial health of firms in polluting
industries ↓ → Resale value ↓ & Collateral value ↓ → LGD ↑

PD ↑ & LGD ↑ ⇒ Expected Loss ↑
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1. Introduction
Research Questions

Do lenders reduce exposure to high GHG-emitting firms to limit the
expected loss on loans?

Do banks gain additional flexibility to cut credit in the future?

Answer: Yes, by shortening loan maturity and lending via credit lines
instead of term loans
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2. Data

Credit Data
▶ Loan-level data on bank lending

1 Federal Reserve’s Y14 Collection (Y14)
2 Shared National Credit (SNC) Program

Greenhouse gas emissions
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2. Data
Credit Data

Y14 and SNC cover bank borrowing of a wide range of private and
public firms.

Y14
▶ Starts from 2011 ⇒ Only for California bills
▶ Covers 30 banks in the US with total assets > $50 billion
▶ Info on borrower, loan commitment amount and type, interest rate,

origination date, maturity date, bank internal borrower rating

SNC
▶ Covers all syndicated commitments that exceed $20 million and are

held by three or more supervised institutions
▶ Loan-specific information from 1992 through 2012
▶ No data on interest rate
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2. Data
Greenhouse Gases Emissions

The Environmental Protection Agency (EPA) requires each
production facility emitting more than 25,000 CO2e per year to report
their emissions.

Publicly available

In 2012, the annual report covers roughly 50% of total U.S. GHG
emissions.

▶ Include nearly 8,000 facilities belonging to direct GHG emitters
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2. Data
Greenhouse Gases Emissions

Figure 1: County-level distribution of GHG emissions as of 2012
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3. Research Design
California bill

Treated vs. Control
▶ Based on the geographic location of each firm’s GHG-emitting facilities

Treatment variable (continuous)

CA Emissions Sharei =

∑Ki
ki=1 FacilityEmissionski × Iki∈CA∑Ki

ki=1 FacilityEmissionski

▶ ki : a facility of firm i
▶ Iki∈CA=1 if facility ki is located in California

A discrete version is an indicator variable if a firm’s GHG emissions in
California are at least 50% of its total emissions.
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3. Research Design
California bill

DiD

yi ,q = λCA Emissions Sharei ,q × IPostCAbill + β1CA Emissions Sharei ,q

+ β2Controlsi ,q + ψi + ϕq,ind + ϵi ,q

▶ firm i and quarter q
▶ yi,q: One of the major loan contract terms: committed credit,

remaining maturity, term loans share, interest rate
▶ CA Emissions Share is the emission share calculated using the annual

EPA data
▶ IPostCAbill=1 if the period is after the passage of the bill

λ captures the change in contract terms for treated firms around the
bill’s passage relative to those of the control firms.

17 / 32



3. Research Design
California bill

Figure 2: Identification strategy for the California bill: Cross-sectional
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3. Research Design
California bill

Figure 3: Identification strategy for the California bill: Time-series

Passage of the bill: December 22, 2011

Implementation of the bill: January 1, 2013
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3. Research Design
Waxman-Markey bill

Two time periods
▶ Pre: 2008 ⇒ Before the passage
▶ Post: 2009 ⇒ After & Under consideration by the U.S. Senate

DiD

yi ,t = λIi∈Treated × It=2009 + Controlsi ,t + ψi + ϕt + γb + ϵi ,t

▶ Treated=1 if a firm would not receive free permits
▶ It=2009=1 for year 2009
▶ Firm, year, and lead bank fixed effects

Baseline bandwidth includes firms in six-digit NAICS manufacturing
industries that have an energy intensity between 2% and 8%.
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3. Research Design
Waxman-Markey bill

Figure 4: Identification strategy for the Waxman-Markey bill: Cross-sectional
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3. Research Design
Waxman-Markey bill

Figure 5: Identification strategy for the Waxman-Markey bill: Time-series

Passage of the bill: June 26, 2009

Failure to pass: July 22, 2010
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3. Research Design
California bill

Figure 6: Identification strategy for the California bill: Cross-sectional
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3. Research Design
Summary Statistics: California bill

Figure 7: Summary statistics for analyses with California bill
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3. Research Design
Summary Statistics: Waxman-Markey bill

Figure 8: Summary statistics for analyses with Waxman-Markey bill
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4. Results
Baseline: California bill

Figure 9: Baseline result: California bill

More decrease in remaining maturity/term loan share of affected
firms after the passage of the bill relative to control firms
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4. Results
California bill: Private vs. Public firms

A cap-and-trade program is likely to be more expensive for private
firms than for public ones.

Private firms tend to be:
▶ Less emission-efficient due to their limited disclosures and regulation
▶ Smaller → More affected by regulation compliance
▶ More financially-constrained than public firms (Hadlock and Piercec,

2010; Saunders and Steffen, 2011; Mortal and Reisel, 2013; Erel et al., 2015;

Ivanov et al., 2022)
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4. Results
California bill: Private vs. Public firms

Figure 10: California bill: Private vs. Public firms
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4. Results
California bill: Interest rate on Private vs. Public firms

Figure 11: California bill: Interest rate on Private vs. Public firms

A bank also requires higher interest rates for loans to high
GHG-emitting firms.

▶ Only private firms
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4. Results
Baseline: Waxman-Markey bill

Figure 12: Baseline: Waxman-Markey bill
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4. Results
Waxman-Markey bill: Cash flow covenants

A cash flow covenant requires the borrowing firm to meet certain
financial thresholds, and violating this covenant can trigger re-pricing
or more intensive monitoring from the lender.

▶ Tool for active monitoring and risk mitigation

Dep: An indicator = 1 if the firm has a cash flow covenant

Loans to firms with no free permit tend to be more likely to include a
cash flow covenant.

Figure 13: Waxman-Markey bill and Cash flow covenants
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5. Conclusion

This paper investigates how lenders manage climate policy risk and
the associated impact on emitting firms.

Two empirical settings
1 California cap-and-trade bill
2 Waxman-Markey cap-and-trade bill

Cap-and-trade programs lead to significant changes in corporate
lending to affected firms.

▶ Mainly concentrated among private firms

32 / 32


	Introduction
	Data
	Research Design
	Results
	Conclusion

