


















































significant (and indeed positive) but no longer trustworthy (Angrist and Pischke, 2004). Hence,

we are doing two things to reduce this problem: The first is that we don’t do this estimation on a

transaction level, but rather average transactions by counterparty-week. As there is important

heterogeneity in repo contracts that we need to control for, we are first stripping repo rates

off fundamental factors that are know to influence repo rates such as the collateral ISIN, the

maturity, and the haircut. To fix ideas, we are computing residual repo rates as in

Ratel,b,i,t −DFRt = β1Haircuti,t + β2Maturityi,t + β3CollISINi,t + δt + εl,b,i,t, (5)

where δt are month-year fixed effects. We average these residuals as in

Rateresidb,w ≡
∑

i∈Tb,w LoanV olumei,t × ε̂l,b,i,t∑
i∈Tb,w LoanV olumei,t

, (6)

where Tb,w denotes all borrowing transactions made by counterparty b in week w.

The second important step is to cluster the standard errors at the counterparty level to ac-

count for errors being correlated across time for each borrower. For each year in our sample for

which we have MSR-related supply reductions, we are estimating the following specification

Rateresidb,w =βIV DIV
w × FinancedEmissionsw−52,b +Xb,w + δw + γb + εb,w, (7)

were DIV
w is a dummy taking the value 1 for all weeks after the supply reduction in a given

year. The results are reported in Table 6.

In three out of four cases, we reject the claim that MSR supply reductions directly increased

repo rates for banks more heavily exposed to the brown sector. The year 2022 stands out: the

MSR supply reduction can be causally linked to a 7 basis point increase in repo rates over 12

weeks. Why was this intervention different from the others? There are several potential rea-

sons. First, climate awareness has grown over the years, so while earlier transactions did not

carry a climate premium, later interventions may have reflected stronger premia. Second, en-

ergy prices soared in the second half of 2022 due to the war in Ukraine, meaning that high

emitting companies already facing elevated input costs were hit even harder by higher carbon

prices. Third, carbon prices themselves increased substantially over the years and were gen-

erally much higher in 2022 than before. Firms that might have coped with 20 Euros per ton

of carbon previously faced prices up to 90 Euros per ton in 2022, which likely posed a differ-
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Table 6: Identification via ETS-supply shocks

The dependent variable is the loan rate residual as defined in equation 6. Financed GHG emissions
are calculated as the volume-weighted GHG-intensities per bank-year from all commercial loans over
EUR 25,000, divided by the bank’s revenues. All continuous variables are standardised. Standard
errors are clustered at the borrower-level and reported in parentheses. Controls include total assets,
the leverage ratio, the liquidity coverage ratio, the capital ratio, and the return on assets. ∗p < 0.1;
∗∗p < 0.05; ∗∗∗p < 0.01.

Rateresid (%)

2019 2020 2021 2022

Post× FinancedEmissions 0.022 0.000 0.000 0.070**
(0.018) (0.010) (0.007) (0.030)

Controls Yes Yes Yes Yes
FE: Counterparty Yes Yes Yes Yes
FE: Week Yes Yes Yes Yes
Num.Obs. 1343 1139 1321 1439
R2 0.605 0.677 0.713 0.788

ent challenge. Fourth, successive interest rate hikes in the second half of 2022 driven by rising

prices may confound our estimates. This is why we used adjusted rates and included month-

year fixed effects when calculating residuals. The DiD-plot in Figure 5 for this year shows

almost no pre-trend and a sharp incline right after the introduction which alleviates this con-

cern. Lastly, warehousing carbon allowances or the expectation of supply reductions may have

erased our effects in the first three years.

4.2.4 Voluntary climate commitments

A third explanation could be that the premium is due to preferences, i.e., banks could have a

preference for borrowers with lower financed GHG-emissions, and hence they charge lower

rates for green banks, or higher rates to brown banks to compensate themselves for the loss in

convenience.

Often introduced due to stakeholder pressure, voluntary climate commitments offer insight

into each bank’s preferences. To the extent that banks genuinely follow through on these com-

mitments — and there is ongoing debate about whether they do8 — we can examine whether

8Kacperczyk and Peydró (2022) and Ye (2023), for instance, find that banks reduce exposure to high emitters
or coal-related sectors in syndicated loans following voluntary climate commitments. Additionally, Altavilla et al.
(2024), Delis et al. (2018), and Degryse et al. (2023) find that banks charge higher interest rates to polluting firms,
suggesting a risk-based pricing response aligned with climate goals. On the other hand, Giannetti et al. (2025) and
Sastry et al. (2024) show that banks highlighting the sustainability of their lending practices in public disclosures
do not necessarily reduce their environmental impact and in fact, may extend more credit to brown borrowers.
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Figure 5: Estimated coefficients of the 2022 MSR treatment indicator

The graph plots the estimated coefficients on interactions of the treatment indicator variable with
year-week fixed effects. We drop the interaction for the last week of August in 2022 (week 35, which
started on Monday, August 29, 2022, and ended on Sunday, September 4, 2022) and thus the effect
is normalized to zero for that week. We control for deal maturity, haircut, collateral ISIN, and bank-
counterparty relationships. Standard errors are clustered at the borrower-level.

banks’ preferences influence pricing in repo markets.

There are two main types of climate commitments we could use in our analysis: SBTi and

NZBA. The SBTi distinguishes between the date of commitment, when a bank formally re-

quests a decarbonization timeline, and the date when concrete targets are actually set and im-

plementation can begin. While some dealer banks in our sample do make SBTi commitments,

most had not established specific targets by the end of the sample period. Therefore, we should

not expect observable changes in behavior based solely on initial SBTi commitments.

In contrast, NZBA includes a signing date that is directly linked to specific decarboniza-

tion targets. Most dealer banks in our sample committed to NZBA during the sample period,9

which is the key reason we rely on NZBA commitments rather than SBTi to conduct our em-

pirical tests.

9A striking number of banks have since exited the NZBA, but this occurred only after the end of our sample
period.
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We specify our test in the following form:

Ratel,b,t,i −DFRt = β1 × FinancedEmissionsb,t−365 (8)

+ β2 × V CCb,t + β3 × FinancedEmissionsb,t−365 × V CCb,t

+ β4 ×DealControlsi + β5 ×BorrowerControlsb,t + δt + γl,b + εl,b,t,i,

where δt and γl,b are time and borrower-lender fixed effects. The variable V CC is a dummy

variable assuming the value 1 whenever the transaction day of the specific repo is on or after the

day on which the bank committed to their Specific NZBA targets. As deal controls, we include

the collateral ISIN, volume and haircut. As borrower controls, we include total assets to proxy

for the borrower’s size, the return on assets to proxy for its profitability and the leverage ratio,

the liquidity ratio as well as the capital ratio to proxy for the the riskiness of the borrower. In

all specifications, standard errors are clustered at the lender-borrower level. The results are

reported in Table 7.

The coefficients of interest, β1 and β3, are both significantly positive across all specifica-

tions. Relative to the baseline results in Table 2, the isolated effect of higher financed emissions

captured by β1 is somewhat smaller but remains statistically significant. This suggests that vol-

untary climate commitments account for a substantial part of the observed carbon premium,

though they do not fully explain it.

4.2.5 Volumes

In theory, the climate premium that we are observing could be due to an equilibrium effect

and not really a risk premium. For instance, brown firms may have more demand for funding

which means that banks lending to these firms have to source the money from somewhere. The

most popular way to source cash for commercial banks is the repo market. Consistent with this

hypothesis would be if there is a positive correlation coefficient of contemporaneous financed

emissions on volumes after controlling for counterparty specific characteristics.

To test this idea we are estimating the following regression:

V olumel,b,t,i = β1 × FinancedEmissionsb,t−365 (9)

+ β2 ×DealControlsi + β3 ×BorrowerControlsb,t + δt + γl,b + εl,b,t,i,
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Table 7: Transition risk premia and preferences

The dependent variable is the loan rate minus the ECB’s deposit facility rate expressed in percentage
points. V CC stands for voluntary climate commitments and assumes the value one whenever the
respective has committed to follow the NZBA guidelines. Financed GHG emissions are calculated
as the volume-weighted GHG-intensities per bank-year from all commercial loans over EUR 25,000,
divided by the bank’s revenues. All continuous variables are standardised. Standard errors are
clustered at the bank-counterparty-month-level and reported in parentheses. Controls include the
collateral ISIN, total assets, the leverage ratio, the liquidity coverage ratio, the capital ratio, and the
return on assets. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

DFR-adjusted Rate (%)

(1) (2) (3) (4)

FinancedEmissions 0.048*** 0.033*** 0.015*** 0.023***
(0.007) (0.005) (0.005) (0.007)

V CC −0.039** −0.046*** 0.004 −0.040**
(0.018) (0.013) (0.021) (0.017)

FinancedEmissions× V CC 0.036*** 0.055*** 0.039*** 0.088***
(0.012) (0.010) (0.009) (0.016)

Haircut −0.151*** −0.055*** 0.006
(0.017) (0.009) (0.007)

V olume 0.104*** 0.076*** 0.052***
(0.005) (0.004) (0.003)

Maturity 0.003*** 0.002*** 0.002***
(0.000) (0.000) (0.000)

Controls Yes Yes Yes Yes
FE: Date No No Yes No
FE: Lender No No Yes No
FE: Lender × Borrower No No No Yes
N 2 006 742 2 006 742 2 006 742 2 006 742
R2 0.16 0.33 0.43 0.50

where δt and γl,b are time and borrower-lender fixed effects. As deal controls, we include

the collateral ISIN, the transaction maturity, adjusted rate and haircut. As borrower controls,

we include total assets to proxy for the borrower’s size, the return on assets to proxy for its

profitability and the leverage ratio, the liquidity ratio as well as the capital ratio to proxy for

the the riskiness of the borrower. The results are reported in Table 8.

While coefficients for the first two specifications are not significant, the coefficients for re-

gressions where we control for borrower fixed effects are actually negative and significant,

which is inconsistent with the demand side channel.
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Table 8: Transition risk premia and volumes

The dependent variable is the transaction volume. Financed GHG emissions are calculated as the
volume-weighted GHG-intensities per bank-year from all commercial loans over EUR 25,000, di-
vided by the bank’s revenues. All continuous variables are standardised. Standard errors are clus-
tered at the bank-counterparty-month-level and reported in parentheses. Controls include the collat-
eral ISIN, total assets, the leverage ratio, the liquidity coverage ratio, the capital ratio, and the return
on assets. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

Volume (EUR mln)

(1) (2) (3) (4)

FinancedEmissions 0.916 0.781 −0.799*** −1.076***
(0.849) (0.879) (0.166) (0.274)

Haircut 0.549 0.863 1.264 1.255
(1.645) (1.261) (1.336) (1.355)

Maturity 0.437*** 0.357*** 0.315*** 0.314***
(0.122) (0.094) (0.084) (0.084)

Controls Yes Yes Yes Yes
FE: Date No Yes No Yes
FE: Lender No Yes No No
FE: Lender × Borrower No No Yes Yes
N 2 006 742 2 006 742 2 006 742 2 006 742
R2 0.28 0.39 0.64 0.64

5 Consequences to market stability and monetary policy

In the main body of this paper, we established a strong relationship between a bank’s financed

greenhouse gas (GHG) emissions and the repo rates it faces. As we argued, this relationship

can be partly attributed to a risk premium and partly to investor preferences. With financed

emissions likely to become an increasingly important focus of future policy, this pricing pre-

mium is poised to become even more significant. This raises an important question: what are

the implications for the repo market when a factor seemingly exogenous to it is associated with

such pricing differences? We explore this question along two key dimensions. First, we exam-

ine whether this relationship poses concerns for market stability or systemic risk. Second, we

consider its implications for the transmission of monetary policy.

5.1 Amplification of liquidity risks

In this part of the paper, we want to examine whether this rate-sensitivity to transition risk

has implications for market stability. More precisely we are asking: Are banks that have higher

financed GHG emissions disproportionally affected by market stress? Our null hypothesis would
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Figure 6: OFR Financial Stress Index

This graph shows the OFR financial stress index over time. Shaded areas indicate days where the
index has been in its top tercile regarding all values contained in the time span from 2019 to 2022.

be that transition risk, to the extent that it can be measured by financed GHG emissions, is

independent of other exogenous liquidity risks in the funding-driven repo market. The alter-

native hypothesis would mean that the rate premium is exacerbated or even driven by stressed

times, meaning that banks with higher emissions tend to quicker get into funding stress than

less-heavily exposed banks.

To measure financial stress we first use the OFR Financial Stress Index (Office of Financial

Research, 2024), which measures systemic financial stress using 33 market variables across five

categories: credit, equity valuation, funding, safe assets, and volatility. It applies a dynamic

factor model, standardizing each indicator and weighting them based on co-movement to cap-

ture overall market stress. Positive values indicate above-average stress, while negative values

suggest calmer conditions. This way, the index provides a real-time gauge of financial stress,

and helps to identify periods of market strain. Figure 6 shows the index values over our ob-

servation period. For the sake of interpretation, we interact the financed GHG emissions with

a dummy variable indicating whether the Financial Stress index was in the top tercile of ob-

servations over the observation window from 2019 to 2022. Specifically, the regression, will
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be

Ratel,b,t,i −DFRt = β1 × FinancedEmissionsb,t−365

+ β2 × FinRiskt + β3 × FinRiskt × FinancedEmissionsb,t−365 (10)

+ β4 ×DealControlsi + β5 ×BorrowerControlsb,t + δt + γl + εl,b,t,i,

where δt and γl are date and lender fixed effects. The results are reported in Table 9.

Table 9: The amplification effect of financed GHG-emissions.

The dependent variable is the loan rate minus the ECB’s deposit facility rate expressed in percentage
points. Individual regressions are based on the sub-samples of transactions collateralised by bonds
issued in the sectors shown. Financed GHG emissions are calculated as the volume-weighted GHG-
intensities per bank-year from all commercial loans over EUR 25,000, divided by the bank’s revenues.
The variable FinRisk is a dummy taking the value one whenever the OFR Financial Stress Index is
in its top tercile. All continuous variables are standardised. Standard errors are clustered at the bank-
counterparty-level and reported in parentheses. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

DFR-adjusted rate (%)

All collateral NFC FC GG

FinancedEmissions 0.020*** 0.019* 0.014*** −0.007*
(0.004) (0.011) (0.005) (0.004)

FinancedEmissions× FinRisk 0.052*** 0.159*** 0.049*** 0.016*
(0.010) (0.029) (0.010) (0.010)

Haircut −0.083*** 0.011 −0.037*** −0.031***
(0.009) (0.017) (0.012) (0.006)

V olume 0.079*** 0.010* 0.095*** 0.030***
(0.004) (0.006) (0.008) (0.003)

Maturity 0.002*** 0.004*** 0.003*** 0.001***
(0.000) (0.001) (0.000) (0.000)

Controls Yes Yes Yes Yes
FE: Date Yes Yes Yes Yes
FE: Lender Yes Yes Yes Yes
N 1 968 692 457 400 1 074 985 426 563
R2 0.44 0.51 0.32 0.49

We first note that all coefficients for the interaction term as well as for the financed emis-

sions are positive and significant. This is inconsistent with the previous hypothesis of complete

independence. Moreover, the coefficients for the financed emissions term is slightly lower than

those of our baseline regression in Table 2 suggesting that the coefficient for financed emis-

sions is to some extent driven by the observation from stressed financial conditions. Yet they

are still mostly positive and significant which indicates that if there is an amplification effect,

a one standard deviation difference in finance emissions adds another 2 to 16 bps to rates in
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times of financial stress to an already existing but low premium of 0 to 2 bps. Again, the results

for transactions collateralised by government bonds are weaker. Several factors could explain

why we do not observe an effect in this segment. First, repos backed by government bonds are

more standardised and conventional than those in other segments, meaning market standards

may play a larger role. Second, government bond repos are more likely to be used for collateral

purposes, which could obscure the true effect. Lastly, in times of financial stress, there may be

stronger incentives to use high-quality government bonds specifically to avoid higher rates.

As a robustness test we are also conducting the same regressions with the (European) VIX

index as a measure for financial stress and alternative fixed effects specifications which can be

found in the appendix.

5.2 Implication for monetary policy

The repo market serves as the primary channel through which the ECB’s monetary policy rates

are transmitted. We have shown that banks with higher financed GHG emissions face a rate

premium, paying more for repo funding. A natural follow-up question is whether this carbon

exposure also affects the transmission of policy rate changes. Specifically, when the ECB raises

rates, do high emission banks adjust to the new borrowing rate more slowly or more quickly

than their peers?

There are four rate hikes in our sample that we could look at.10 In a first specification we

are testing the the rate response of brown firms following each of these policy events in a tight

6 weeks window around the decision. Specifically, we are testing

Rateresidb,w =βIV DIV
w × FinancedEmissionsw−52,b +Xb,w + δw + γb + εb,w, (11)

where δw and γb are bank and week fixed effects. DIV
w is an indicator which is 1 after the

monetary policy announcement. We cluster at the borrower level and by using only three

pre/post weekly aggregated loan rate residuals per bank we are mitigating concerns about

serial correlation. The results are reported in Table 10.

The coefficients for all policy events are positive, ranging between 3 and 6 basis points,

though only two are statistically significant. While it is difficult to pinpoint exactly what dif-

10In 2022, the ECB raised its key policy rates four times - by 50 basis points in July, 75 in both September and
October, and another 50 in December - in response to rising inflation.
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Table 10: Monetary policy shocks

The dependent variable is the loan rate rate residual as defined in equation 6. Financed GHG emis-
sions are calculated as the volume-weighted GHG-intensities per bank-year from all commercial
loans over EUR 25,000, divided by the bank’s revenues. All continuous variables are standardised.
Standard errors are clustered at the borrower-level and reported in parentheses. Controls include the
collateral ISIN, total assets, the leverage ratio, the liquidity coverage ratio, the capital ratio, and the
return on assets. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

Rateresid (%)

(1) (2) (3) (4)

Jul27× FinancedEmissions 0.049**
(0.022)

Sep14× FinancedEmissions 0.027
(0.024)

Nov2× FinancedEmissions 0.056***
(0.021)

Dec21× FinancedEmissions 0.052
(0.044)

FE: Counterparty X X X X
FE: Week X X X X
N 338 340 351 216
R2 0.862 0.898 0.922 0.938
R2 Adj. 0.814 0.858 0.890 0.900

ferentiates the significant events from the others, the results do not allow us to reject the null

hypothesis of no effect on policy transmission. That said, the estimates suggest that brown

banks, on average, adjust more quickly to higher rates following a hike, by around 5 basis

points.

We complement this regression with an alternative approach measuring the passthrough

directly as in Eisenschmidt et al. (2024). First, we consider loan rate residuals as in 6 to be able

to average rates across dates while respecting the transaction heterogeneity. We then measure

the passthrough as

PassthroughDFR_OTC
b,t =

Rateresid, postb,t −Rateresid, preb,t

DFRpost
t −DFRpre

t

, (12)

where Rateresid, preb,t denotes the average pre-announcement rate per counterparty banks from

the week before the the policy decision, and Rateresid, postb,t denotes the average post-implementation

rate from the week after the new rate was implemented. The distribution for banks divided into

above and below median financed emissions groups is given in Table 11. The table shows that

brown banks adjust quicker to the new higher rate than green banks. This observation is also
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Table 11: Passthrough by financed emissions group

Emission Group Mean P10 P25 P50 P75 P90

High emissions 64.01 16.58 41.95 72.15 91.67 96.68
Low emissions 54.75 2.71 22.15 60.00 86.33 94.44

confirmed again with the following regression

PassthroughDFR_OTC
b,t =β1 × FinancedEmissionst−52,b +Xb + δw + εb,w, (13)

where Xb are borrower-level controls and δw are time fixed effects. As all rate hikes happened in

the same year 2022 for our sample, we cannot use borrower fixed-effects, as this would make

financed emissions obsolete which also vary only on the year level. The coefficient on pass-

Table 12: Monetary policy shocks

The dependent variable is the Passthrough as defined in equation 12. Financed GHG emissions
are calculated as the volume-weighted GHG-intensities per bank-year from all commercial loans
over EUR 25,000, divided by the bank’s revenues. The variable FinancedEmissions is standardised.
Standard errors are clustered at the counterparty-level and reported in parentheses. ∗p < 0.1; ∗∗p <
0.05; ∗∗∗p < 0.01.

PassthroughDFR_OTC (%)

(1) (2) (3)

FinancedEmissions 4.625** 7.196** 7.435**
(2.175) (3.163) (3.132)

Assets 0.000 0.000
(0.000) (0.000)

ROA 595.256 736.065
(978.246) (983.308)

Leverage 137.709
(258.111)

Liquidity −2.617
(2.658)

Capital 65.801
(144.769)

FE: Month Yes Yes Yes
N 278 195 195
R2 0.01 0.02 0.03

through is positive across all specifications, indicating that a one standard deviation increase in

financed GHG emissions is associated with a roughly 7% faster adjustment to the new policy

rate in the first week after implementation. This suggests that brown banks experience quicker

rate pass-through following a hike. Whether this reflects dealers’ preferences for greener coun-
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terparties or the pricing in of a brown risk premium, the evidence points to a consistent pattern:

dealers appear to be less accommodating toward brown banks, while green banks tend to face

a more gradual adjustment to higher rates.

6 Conclusion

How is climate change affecting financial stability? This is a fundamental question not only for

the emerging field of climate change and finance but also for policymakers who are striving to

design stress tests that adequately capture all potential factors impacting the financial system.

To address this question, we conduct a detailed cross-sectional and time-series analysis

of interbank lending rates, haircuts, and volumes, using financed carbon emissions as a key

bank characteristic. We find robust evidence that financed carbon emissions significantly and

positively affect borrowing rates in the funding-driven repo market which can be rationalised

in part as a result of bank’s preferences for greener counterparties and in part also as a carbon

risk premium.

This provides clear evidence of a link between transition risk, financial stability, and mon-

etary policy. Transition risk raises firms’ production costs and puts downward pressure on

profits, increasing the risk of default. As a result, banks lending to these firms face higher

credit risk. In the repo market, brown banks are penalised with higher rates, and during peri-

ods of rate hikes, this also leads to a faster transmission of new policy rates. The repo market

is a key source of daily liquidity for both banks and non-banks, and its importance is likely to

grow as excess liquidity declines.

Additionally, our findings suggest that transition risk could amplify other exogenous finan-

cial risks. While transition risk alone might not induce immediate stress in the repo market, its

mere presence implies that banks are subject to differential treatment in terms of their cost of

funding. This dynamic suggests that, in the presence of significant market shocks, such ampli-

fication could indeed exacerbate broader financial instability.
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Figure 7: Climate risk channels

Source: Acharya et al. (2023) .
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Table 13: Transition risk premia dependent on collateral sector.

The dependent variable is the loan rate minus the ECB’s deposit facility rate expressed in percentage points.
Individual regressions are based on the sub-samples of transactions collateralised by bonds issued in the sectors
shown. Financed GHG emissions are calculated as the volume-weighted GHG-intensities per bank-year from
all commercial loans over EUR 25,000, divided by the bank’s revenues. All continuous variables are standard-
ised. Standard errors are clustered at the bank-counterparty-month-level and reported in parentheses. Controls
include total assets, the leverage ratio, the liquidity coverage ratio, the capital ratio, and the return on assets.
∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

(1) (2) (3) (4) (5)

Panel A: Non-financial corporations

FinancedEmissions 0.066** 0.062*** 0.055*** 0.187*** 0.209***
(0.030) (0.013) (0.012) (0.030) (0.029)

Haircut 0.015* 0.025***
(0.009) (0.009)

V olume 0.010 0.021***
(0.006) (0.005)

Maturity 0.005*** 0.000
(0.001) (0.001)

N 466 410 466 410 466 410 466 410 466 410
R2 0.20 0.45 0.50 0.51 0.54

Panel B: Financial corporations

FinancedEmissions 0.064*** 0.029*** 0.025*** 0.039*** 0.039***
(0.005) (0.005) (0.005) (0.006) (0.006)

Haircut −0.005 0.003
(0.004) (0.002)

V olume 0.091*** 0.080***
(0.007) (0.006)

Maturity 0.003*** 0.002***
(0.000) (0.000)

N 1 095 577 1 095 577 1 095 577 1 095 577 1 095 577
R2 0.07 0.22 0.31 0.40 0.45

Panel C: General government

FinancedEmissions 0.020*** −0.003 −0.004 0.035*** 0.043***
(0.007) (0.007) (0.004) (0.005) (0.005)

Haircut −0.013*** −0.022***
(0.004) (0.004)

V olume 0.029*** 0.025***
(0.003) (0.003)

Maturity 0.001*** 0.002***
(0.000) (0.000)

N 434 832 434 832 434 832 434 832 434 832
R2 0.02 0.16 0.49 0.36 0.54

Controls X X X X X
FE: Collateral ISIN X X
FE: Lender X X
FE: Date X X
FE: Lender × Borrower X X
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Table 14: Size and leverage effects of banks with high financed GHG emissions.

The dependent variable is the loan rate minus the ECB’s deposit facility rate expressed in percentage
points. Financed GHG emissions are calculated as the volume-weighted GHG-intensities per bank-
year from all commercial loans over EUR 25,000, divided by the bank’s revenues. All continuous
variables are standardised. Standard errors are clustered at the bank-counterparty-month-level and
reported in parentheses. Controls include the leverage ratio, the liquidity coverage ratio, and the
capital ratio for the size regressions, and the returns on assets as well as the size for the capital ratio
and the liquidity coverage ratio regressions. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

(1) (2) (3) (4) (5)

FinancedEmissions 0.067*** 0.044*** 0.073*** 0.064*** 0.079***
(0.007) (0.006) (0.006) (0.007) (0.007)

DLargeSize 0.040*** −0.033*** −0.003
(0.011) (0.011) (0.011)

DLargeSize × FinancedEmissions −0.050*** −0.027*** −0.021**
(0.010) (0.009) (0.010)

DLowCapital 0.088*** 0.136*** 0.089***
(0.012) (0.013) (0.012)

DLowCapital × FinancedEmissions −0.066*** −0.071*** −0.056***
(0.009) (0.009) (0.009)

V olume 0.073*** 0.076*** 0.073*** 0.073*** 0.073***
(0.004) (0.004) (0.004) (0.004) (0.004)

Maturity 0.002*** 0.002*** 0.002*** 0.002*** 0.002***
(0.000) (0.000) (0.000) (0.000) (0.000)

N 2 006 742 2 006 742 2 006 742 2 006 742 2 006 742
R2 0.41 0.43 0.41 0.41 0.41
Controls X X
FE: Lender X X X X X
FE: Date X X X X X
FE: Collateral ISIN X X X X X
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Table 17: Robustness test: Transition risk premia including specific collateral transactions.

The dependent variable is the loan rate minus the ECB’s deposit facility rate expressed in percentage
points. Financed GHG emissions are calculated as the volume-weighted GHG-intensities per bank-
year from all commercial loans over EUR 25,000, divided by the bank’s revenues. All continuous
variables are standardised. Standard errors are clustered at the bank-counterparty-level and reported
in parentheses. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

(1) (2) (3) (4) (5)

FinancedEmissions 0.090*** 0.060*** 0.043*** 0.070*** 0.008
(0.023) (0.013) (0.015) (0.021) (0.020)

Haircut −0.237*** −0.187*** −0.046 −0.046
(0.087) (0.069) (0.042) (0.044)

V olume 0.098*** 0.080*** 0.052*** 0.046***
(0.015) (0.011) (0.010) (0.009)

Maturity 0.003*** 0.003*** 0.002*** 0.002***
(0.001) (0.001) (0.000) (0.000)

N 2 523 574 2 523 574 2 523 574 2 523 574 2 523 574
R2 0.01 0.24 0.31 0.45 0.47
FE: Collateral ISIN X X X X
FE: Date X X
FE: Lender X
FE: Lender × Borrower X X

Table 18: Robustness test: Lagged vs. Non-lagged GHG-exposure

The dependent variable is the loan rate minus the ECB’s deposit facility rate expressed in percentage
points. Financed GHG emissions are calculated as the volume-weighted GHG-intensities per bank-
year from all commercial loans over EUR 25,000, divided by the bank’s revenues. All continuous
variables are standardised. Standard errors are clustered at the bank-counterparty-month-level and
reported in parentheses. Controls include total assets, the leverage ratio, the liquidity coverage ratio,
the capital ratio, and the return on assets. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

(1) (2)

FinancedEmissions(lag) 0.031***
(0.004)

FinancedEmissions −0.006
(0.004)

Haircut −0.050*** −0.089***
(0.009) (0.010)

V olume 0.073*** 0.073***
(0.004) (0.004)

Maturity 0.002*** 0.003***
(0.000) (0.000)

N 2 006 742 1 571 265
R2 0.43 0.57
Controls X X
FE: Lender X X
FE: Date X X
FE: Collateral ISIN X X
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