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Introduction

• Climate change might be threatening the future of the globe.

• Extreme weather conditions attracted policymakers’ interest and urged the need for action.

• The Paris Agreement (2016) aims to limit the increase in average temperatures within 1.5℃ to those prevailing
before the industrial revolution.

• “$6.9 trillion a year is required up to 2030 to meet climate and development objectives” (OECD estimate)

• ⇒ Environmental considerations and climate risk management should form an integral part of firms’ decisions.

• Much less is known about how these efforts are valued by investors and whether or not it is
reflected in equilibrium prices.
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Broad question: how can finance contribute to the green transition?
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Research questions

(1) Do green firms borrow at different (i.e. more or less favorable) terms than otherwise similar firms?

(2) Do green banks lend at different terms compared to non-green banks?

(3) Do green firms borrow at different terms when borrowing from green banks (i.e. when “green-meets-green”)?

(4) Did the impact of greenness on lending terms change after the announcement of the Paris Agreement?
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Definitions and proxies:

➡Green firm / green bank:

‣ demonstrates environmentally conscious attitude (i.e. cares about
climate risk and its environmental impact).

➡Proxy variable:

‣ voluntary and costly participation in schemes which reveal the firm’s
performance towards sustainability or green objectives.

Data:

➡ LPC DealScan - Syndicated loans, 2011-2019

‣ main dependent variable: all-in-spread-drawn 
‣ loan-level controls 

➡ Compustat Global and North-America 

‣ firm- and bank-level controls 



Summary of findings

(1) There is a statistically and economically significant “greenium” for green firms in the form of a lower loan 
spread relative to non-green firms.

(2) There is a statistically and economically significant higher loan spread on loans granted by green banks 
relative to non-green banks.

(3) The greenium is significantly larger when borrowing from a green bank (i.e. “green-meets-green” effect) 
which more than offsets the higher spread charged by green banks.

(4) All results are mainly driven by post-Paris-Agreement lending contracts. Paris did have a significant 
influence on lending behavior of banks!
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Green firm proxy

• Carbon Disclosure Project (CDP).

• Non-profit, investor-oriented initiative.

• Designed to facilitate and standardize disclosure of a firms’ 
environmental impact.

• Data for about 6000 firms' CO2 carbon emissions at the
country of incorporation, and in each country where a firm has
operations.

• Provides information about firms declining to participate, or
not answering the questionnaire.
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“The work of CDP is crucial […] helping persuade companies throughout the world to 
measure, manage, disclose and ultimately reduce their greenhouse gas emissions.”

(Ban Ki-moon)



Green bank proxy

• United Nations Environment Programme, Finance Initiative
(UNEPFI)

• About 160 members, including leading banks.

• “Partnership between UNEP and the global financial sector to
mobilize private sector finance for sustainable development”

• Principles for Responsible Banking: aims to “transform the
banking industry to enable it to play a leading role in achieving
[goals of] the Paris Climate Agreement.”
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Hypothesis development, RQ #1
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Our hypothesis: 

➡CDP participation is costly, requires effort. ⇒ Respondents understand climate risks better ⇒
Lower spread justified. 

➡Participation is voluntary ⇒ “bad" information may not be disclosed.

• Disclosing carbon emission or exposure to transition risk may 
be interpreted as bad news (e.g. Lee et al, 2015).

• Positive relationship between loan spread and carbon 
emission, but negative relationship between disclosure and 
loan spreads (Kleimeier and Viehs, 2018).

• Generally: information reduces adverse selection 
(Diamond and Verrecchia, 1991)

• Voluntary disclosure may signal “carbon-awareness”, 
thus, being associated with higher prices and lower 
loan spreads (Jung et al, 2018).



RQ #1 - Green firm and loan spreads
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𝐴𝐴𝐴𝐴𝐴𝐴𝐷𝐷𝑖𝑖,𝑏𝑏,𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑖𝑖,𝑡𝑡−1 + 𝛾𝛾𝑋𝑋𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝐹𝐹𝐸𝐸𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝜖𝜖𝑖𝑖,𝑏𝑏,𝑡𝑡

All-in spread drawn (in bps) on syndicated loan i, 
issued by lead arranger b in year t

Dummy =1 when firm
is green at time t-1

Vector of loan, firm, lender-level controls
(Loan purpose, loan type, nonbank indicator, syndicate concentration, 

loan amount, maturity, firm size, leverage, profitability proxies)

Time, country, industry, firm, lender fixed-effects 
(depending on specification)



11𝐴𝐴𝐴𝐴𝐴𝐴𝐷𝐷𝑖𝑖,𝑏𝑏,𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑖𝑖,𝑡𝑡−1 + 𝛾𝛾𝑋𝑋𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝐹𝐹𝐸𝐸𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝜖𝜖𝑖𝑖,𝑏𝑏,𝑡𝑡



Hypothesis development, RQ #2

12

• Green banks may be able to obtain cheaper 
funding themselves 
(e.g. Fatica et al, 2020).

• Being “green” is a further constraint on operation. Building up 
“green expertise” is costly.

• Green banks are more likely to price in 
climate risk



RQ #2 - Green banks and loan spreads
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𝐴𝐴𝐴𝐴𝐴𝐴𝐷𝐷𝑖𝑖,𝑏𝑏,𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝐵𝐵𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑖𝑖,𝑡𝑡−1 + 𝛾𝛾𝑋𝑋𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝐹𝐹𝐸𝐸𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝜖𝜖𝑖𝑖,𝑏𝑏,𝑡𝑡

All-in spread drawn (in bps) on syndicated loan i, 
issued by lead arranger b in year t

Dummy =1 when bank
is green at time t—1

Vector of loan, firm, lender-level controls
(Loan purpose, loan type, nonbank indicator, syndicate concentration, 

loan amount, maturity, firm size, leverage, profitability proxies)

Time, country, industry, firm, lender fixed-effects 
(depending on specification)



14𝐴𝐴𝐴𝐴𝐴𝐴𝐷𝐷𝑖𝑖,𝑏𝑏,𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝐵𝐵𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑖𝑖,𝑡𝑡−1 + 𝛾𝛾𝑋𝑋𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝐹𝐹𝐸𝐸𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝜖𝜖𝑖𝑖,𝑏𝑏,𝑡𝑡

?



Hypothesis development, RQ #3 and RQ #4
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Our hypothesis: 

➡We expect green banks to reward green firms and punish brown firms - more 
than non-green banks do so.

• Green banks are more concerned about climate risks, 
so more likely to price in the information. 

• If disclosure is good news, we expect green 
borrowers to ↓ and brown borrowers to ↑.

• Green banks internalize environmental externality, so 
it is natural to expect that they “reward” green firms 
more.

• Green banks have the in-house expertise to 
understand disclosure, so they probably react more 
than non-green banks.



Hypothesis development, RQ #3 and RQ #4
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Our hypothesis: 

➡We expect that the Paris Agreement has reinforced lenders’ existing attitudes

➡Increased impact of Green-Meets-Green

• High-publicity event which raises public awareness of climate risk

• Increases the soft commitment of policy-makers to  stricter enforcement of climate policy

• As such, it may have shifted the default perception of climate risks by investors

• Thereby materially changing the causal impact of disclosures.



RQ #3 and #4 - When Green Meets Green
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𝐴𝐴𝐴𝐴𝐴𝐴𝐷𝐷𝑖𝑖,𝑏𝑏,𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽2𝐵𝐵𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑏𝑏,𝑡𝑡−1 + 𝛽𝛽3𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑖𝑖,𝑡𝑡−1 × 𝐵𝐵𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑏𝑏,𝑡𝑡−1 + 𝛾𝛾𝑋𝑋𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝐹𝐹𝐸𝐸𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝜖𝜖𝑖𝑖,𝑏𝑏,𝑡𝑡

All-in spread drawn (in bps) on syndicated loan i, 
issued by lead arranger b in year t

Dummy =1 when bank
is green at time t—1

Vector of loan, firm, lender-level controls
(Loan purpose, loan type, nonbank indicator, syndicate concentration, 

loan amount, maturity, firm size, leverage, profitability proxies)

Time, country, industry, firm, lender fixed-effects 
(depending on specification)

Dummy =1 when firm
is green at time t—1

Interaction term. Dummy =1 when 
both bank and firm are green.
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𝐴𝐴𝐴𝐴𝐴𝐴𝐷𝐷𝑖𝑖,𝑏𝑏,𝑡𝑡
= 𝛽𝛽0 + 𝛽𝛽1𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽2𝐵𝐵𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑏𝑏,𝑡𝑡−1 + 𝛽𝛽𝛽𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑖𝑖,𝑡𝑡−1

× 𝐵𝐵𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛𝑏𝑏,𝑡𝑡−1 + 𝛾𝛾𝑋𝑋𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝐹𝐹𝐸𝐸𝑖𝑖,𝑏𝑏,𝑡𝑡 + 𝜖𝜖𝑖𝑖,𝑏𝑏,𝑡𝑡
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RQ #4, Methodology (2): Three-way interaction
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Three-way interaction term. Dummy =1 for post-Paris 
loans when both bank and firm are green.
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Additional (Robustness) Tests

• Facility-level data
‣ Unit of observation: facility (pool of lead arrangers)
‣ BGreen is a dummy equal to 1 when the majority of lead arrangers is green
‣ BGreen (pct) captures the fraction of green banks among lead arrangers

• Borrower types
‣ Green-meets-green effect only prevalent on loans to nonfinancial borrowers

• Falsification test of Paris climate agreement
‣ No evidence of a green-meets-green effect
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Conclusions

➡There is a material benefit for being green, and especially so if matched with a green bank
/ syndicate. Green-meets-green effect.

➡Green banks lend at different terms than non-green banks, thereby penalizing brown firms
while favoring green firms.

➡The Paris climate agreement did have a significant influence in changing lending behavior,
and especially so for environmentally conscious firms and like-minded lenders.

23



References
Diamond, D. W., & Verrecchia, R. E. (1991). Disclosure, liquidity, and the cost of capital. The journal of Finance, 46(4), 1325-1359.

Jung, J., Herbohn, K., & Clarkson, P. (2018). Carbon risk, carbon risk awareness and the cost of debt financing. Journal of Business Ethics, 150(4), 1151-
1171.

Lee, S. Y., Park, Y. S., & Klassen, R. D. (2015). Market responses to firms' voluntary climate change information disclosure and carbon communication. 
Corporate Social Responsibility and Environmental Management, 22(1), 1-12.

Kleimeier, S., & Viehs, M. (2018). Carbon disclosure, emission levels, and the cost of debt. Emission Levels, and the Cost of Debt (January 7, 2018).

Fatica, S., Panzica, R., & Rancan, M. (2020). The pricing of green bonds: are financial institutions special?. Available at SSRN 3623146.


	When Green Meets Green
	Introduction
	Slide Number 3
	Slide Number 4
	Research questions
	Summary of findings
	Green firm proxy
	Green bank proxy
	Hypothesis development, RQ #1
	RQ #1 - Green firm and loan spreads
	Slide Number 11
	Hypothesis development, RQ #2
	RQ #2 - Green banks and loan spreads
	Slide Number 14
	Hypothesis development, RQ #3 and RQ #4
	Hypothesis development, RQ #3 and RQ #4
	RQ #3 and #4 - When Green Meets Green
	Slide Number 18
	Slide Number 19
	RQ #4, Methodology (2): Three-way interaction
	Slide Number 21
	Additional (Robustness) Tests
	Conclusions
	Slide Number 24

