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Abstract

Climate change brings risks and opportunities for banks’ business. I empirically analyze U.S.
and Euro-area banks to investigate how awareness of these risks and opportunities impacts
banks’ risk exposure. For U.S. banks, | find a statistically insignificant effect of awareness on
banks’ risk-weighted assets. On the other hand, | find a significant convex relationship for Euro-
area banks: overall, awareness reduces the risk taken. However, beyond a certain awareness
level, banks shift their portfolios to riskier assets. Possible explanations are lower credit losses
and easier access to capital. These results are relevant for banks’ risk management and

regulatory policies.
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INTRODUCTION

Due to climate change, banks face various risks and opportunities (Li, Nguyen, and
Narayanaswamy 2016). This research analyzes how banks’ awareness of climate change
opportunities and risks affects their financial risk-taking behavior. This effect is difficult to
predict because, on the one hand, a risk-aware bank may seek to reduce or transfer risks and,
consequently, reduce its exposure. On the other hand, it may seek to take advantage of the
opportunities presented by the shift to a more sustainable economy by offering new green
products or investing in green projects (Miller and Swann 2016). However, investing in
sustainable projects may increase the banks’ exposure to unknown financial risks due to the
lack of transparency in green disclosure, which also increases monitoring costs and harms the
company’s profitability (Li, Nguyen, and Narayanaswamy 2016).

There are three types of climate-related risks: physical risk, liability risks and transition risks
(EBA European Banking Authority 2020; FSB Financial Stability Board 2015). Climate risks
could harm companies’ revenues and expenses, reducing the firm’s ability to repay loans.
(Henisz and McGlinch 2019; Li, Nguyen, and Narayanaswamy 2016).

Prior researchers have examined the impact of physical, transitional, and liability risks on
companies’ creditworthiness, showing a direct link between climate risks and credit risk
(Henisz and McGlinch 2019; Jang et al. 2020; Bannier, Bofinger, and Rock 2022). Scholars
often use CDS spread as a measure of risk (Kélbel, Busch, and Jancso 2017; Barth, Hiibel, and
Scholz 2022; Kiesel and Liicke 2019). When focusing on the banking sector, researchers have
mainly used Non-Performing Loans (NPLs) or loan losses as a proxy for banks’ risk behavior
(Simpson and Kohers 2002; Cui et al. 2018; Wu and Shen 2013). These approaches have two
main limitations: One is that NPLs focus only on lending activity. However, it is only one
component of a bank’s overall business, which is shifting toward more non-traditional activities

(Meslier, Tacneng, and Tarazi 2014; Nguyen 2012; Luu and Vo 2021). Indeed, non-traditional



banks’ risky activities contributed significantly to the 2007-2009 financial crisis (DeYoung and
Torna 2013). The other is that NPLs are lagged risk indicators since they only reflect loans
already or are about to default. Therefore, they cannot give a real-time evaluation of a bank’s
risk exposure. Similarly, CDSs are limited in assessing the bank’s willingness to take risks
because factors beyond the bank’s control influence their prices. This study uses the Risk
Weighted Asset (RWA) as a comprehensive measure of banks’ risk-taking behavior. Unlike
NPLs and CDS, RWA considers both the quality of loans and the allocation of assets across
different risk classes (Luu and Vo 2021). According to Grill, Lang, and Smith (2015) RWA is
the most direct available indicator of banks’ risk-taking. Indeed, banks have direct control over
RWA and can modify it based on changes in their risk appetite. To the best of my knowledge,
this is the first study to investigate how awareness of the risks and opportunities of climate
change makes banks shift their asset portfolios toward safer or riskier assets.

This research addresses a key challenge in measuring banks’ awareness of climate change. It is
important to construct an informative variable that can provide an adequate sample size. To
overcome this challenge, | collected data on whether banks have introduced new products to
mitigate the risks of climate change or exploit their business opportunities. This information is
available in the Refinitiv database in the form of a binary variable. Then, I built a new variable
by transforming the Refinitiv variable into a real-valued variable, the value of which is
calculated as the weighted average of the binary variable’s values of the previous and current
years. The weights are linearly increasing, with greater importance in recent years. In this way,
banks developing new products/services for longer have a higher awareness score, while those
developing green products for less time are penalized. The time frame under consideration
spans nine years, from 2013 to 2021. The second challenge is isolating awareness’s impact from
other confounding factors. The empirical strategy includes several observable control variables

for banks’ characteristics in the model to reduce this issue. It also includes the bank fixed effect,



the time fixed effect, and the country fixed effect. The last challenge comes from the fact that
variations in regulatory and supervisory practices among jurisdictions might result in disparities
in RWAs and calculation techniques (Le Leslé and Avramova 2012). The dataset is split into
two panels to overcome this challenge. One is composed only of U.S. banks, and the other is
composed only of banks located in the Euro area. This approach ensures that the banks in each
panel are subject to the same system of financial supervision.

The main finding is that awareness of climate change risks and opportunities significantly
impacts banks’ risk-taking behavior in Europe but not in the U.S. This result is consistent with
the stakeholder influence capacity theory (Barnett 2007): the greater concern for climate-related
issues among European legislators and communities incentivizes sustainable corporate actions,
making them financially viable. According to Starks (2023) European countries have the
highest scores on the Yale Environmental Performance Index and the S&P Environmental
Scores over the past four years. The relationship between European banks’ awareness and risk-
weighted assets is convex. Overall, the most aware banks have lower risk-weighted assets than
non-aware banks. However, while an increase in Awareness is initially associated with a
reduction in risk exposure, banks tend to shift their portfolios to riskier assets after a certain
level of Awareness is reached (Awareness = 0.70). For example, for a low-aware bank with an
Awareness = 0.3, an increase in Awareness by 0.1 units is associated with a decrease of about
one percentage point in the percentage of RWA over total assets. In contrast, for a high-aware
bank with Awareness = 0.9, a 0.1 unit increase in Awareness is associated with a 0.5 percentage
points increase in the RWA/total assets ratio. This relationship is consistent with
Schoenmaker’s three-step notion of sustainable finance (Schoenmaker 2017): banks at the first
stage of sustainable finance are primarily concerned with minimizing physical and transitional
risks. In later phases, they seek to seize opportunities and sustain the green economy. This

transition happens as banks shift their focus from financial risks associated with transitioning



to a sustainable economy to also considering the environmental value when making decisions.
As aresult, banks with a moderate level of awareness experience decreased risk-weighted assets
(RWA). In contrast, those with a high level of awareness increase their exposure due to the risk
associated with green projects. Other empirical results of this study are that an increase in
Awareness is associated with an increase in banks’ Tier 1 leverage ratio and a decrease in non-
performing loans in the EU panel. Greater capital accessibility and reduced credit risk exposure
during the first stage incentivize banks to reallocate their portfolios to riskier assets without
breaching the capital adequacy regulatory requirement during the second stage. These might be
possible explanations for the relationship found among the European banks.

Examining the effect of climate change on banks’ risk exposure is important for three reasons:
First, one of the leading causes of the 2007-2009 financial crisis was the excessive risk taken
by banks (Financial Crisis Inquiry Commission 2011). Therefore, monitoring how the banking
system approaches climate change risks and opportunities is critical for supervisors to ensure
financial stability in the context of climate change. Second, it may help policymakers to develop
more appropriate policies and regulations to make the financial system support the transition.
Indeed, banks’ response to regulators’ call for green finance is still slow. According to the 2022
climate stress test of the ECB, the actions taken to support transition cover only a niche of the
bank’s portfolio for 32% of the banks under the stress test, and 9% of the banks have no planned
actions at all (ECB European Central Bank 2022). Finally, by better understanding risks and
opportunities, banks can make more informed decisions and eventually obtain a competitive
advantage in the market.

This study contributes to the existing research about the relationship between sustainability and
financial risks by isolating climate change’s effect from other sustainability factors and
expanding beyond the traditional focus on credit risk. It also contributes to the literature on the

effect of sustainable performance on the cost of capital by providing empirical evidence of the



impact of banks’ awareness of climate change risks/opportunities on the Tier 1 leverage ratio.

LITERATURE REVIEW AND THEORETICAL FRAMEWORK

To the best of my knowledge, no literature explores the link between climate change awareness

and banks’ risk-taking behavior. Therefore, this study draws on three main strands of literature,

which contribute to the definition of the theoretical framework: Literature exploring the impact

of sustainability on financial performance and risks; literature linking sustainable performance

to the cost of raising capital, and literature on banks’ risk-influencing behavior.

Empirical research studying the effect of sustainability on firms’ performance and credit
risk is mainly based on four economic theories: resource-based theory, stakeholder
theory, agency theory, and overinvestment theory. Russo and Fouts (1997) demonstrate
that environmental investments are strategic since they improve the company’s and
employees’ skills. These skills are difficult to replicate. Hence, they provide

performance advantages.

Similarly, awareness of climate change risks/opportunities can be considered a strategic

investment.

Eccles, loannou, and Serafeim (2014) find that “high sustainability” companies pay
more attention to stakeholder engagement and are more focused on long-term goals than
“low sustainability” companies. As a result, these firms have superior long-term
performance compared to their counterparts, as measured by the stock market and
accounting performance. Similarly, Kélbel, Busch, and Jancso (2017) suggest that non-
sustainable firms subjected to CSI media coverage have a higher credit risk due to the
potential for stakeholder sanctions. Therefore, according to EBA European Banking
Authority (2020) banks can reduce their credit risk exposure by lending money to
sustainable companies. Sustainable lenders are less exposed to climate change risk,

having a lower probability of default (PD) and higher recovery rates (RR). Brogi,
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Lagasio, and Porretta (2022) empirically demonstrate the negative relationship between
firms’ environmental score (in the ESG framework) and their PD. Among the literature
related to banks, Ahmed, Ahmed, and Hasan (2018) suggest that banks may increase
their financial performance by introducing ESG considerations in their lending
decisions. On the other hand, Rubin and Barnea (2005) argue that managers over-invest
in CSR for personal gain, as it increases their reputation. In line with this view, Goss
and Roberts (2011) find that low-quality borrowers who engage in CSR practices have
worse loan conditions, and Liu and Huang (2022) find a negative impact of sustainable
financing and banks’ risk management.
This research contributes to the existing body of literature by extending the scope beyond the
traditional focus on credit risk and studying the impact of climate change risk and opportunities
awareness on banks’ risk appetite. Furthermore, the study focuses on assessing the impact of
climate change awareness by isolating it from other aspects of sustainability, such as social and
governance factors.

- Regarding the literature on the effect of sustainability on cost of capital, Sharfman and
Fernando (2008); Bassen, Meyer, and Schlange (2006); ElI Ghoul et al. (2011)
empirically show that firms with better environmental performances and environmental
risk management have a lower cost of capital. These outcomes result from a better
market perception of their risk profile.

A lower cost of capital would allow banks easier access to capital, which may incentivize banks
to increase their risk-weighted assets without affecting the capital adequacy ratio (Grill, Lang,
and Smith 2015). The present study contributes to this strand of literature by analyzing the
relationship between banks’ awareness of climate change risks and opportunities and their Tier

1 leverage ratio to explain the mechanism behind the effect of banks’ awareness and RWA:s.



- Regarding influencing behaviors among banks’ sharcholders and banks’ managers,
Demsetz, Saidenberg, and Strahan (1997) find that, only for banks with low franchise
value, agency issues between owners and management may offset the increase in risk-
taking behavior resulting from moral hazard associated with deposit insurance. On the
other hand, Mondello, Ben, and Smaoui (2021) demonstrate that, due to agency
problems between owners and managers, the latter choose less risky investments than
the level desired by shareholders, when facing unobservable risks regardless of their

remuneration scheme.

If this is the case, banks’ managers will not benefit from the incentives provided by a lower cost
of capital and will avoid increasing the bank’s RWA accordingly. The impact of climate change
risks/opportunities on banks’ risk-taking behavior may exhibit a non-linear relationship. Ersoy
et al. (2022), and EI Khoury, Nasrallah, and Alareeni (2021) find a U-shaped relationship
between banks’ environmental performance and market value. The authors explain that the
initial downward trend is related to the high costs of green investments and banks’ initial lack
of attention paid to sustainable efforts, which prevail in the short term. However, the negative
effect becomes positive in the long term. Barth, Hibel, and Scholz (2022) find a U-shaped
relationship between ESG performance and CDS spreads. The authors argue that the CDS
spread of companies initially decreases due to a high degree of stakeholders’ credibility
(stakeholder influence capacity). However, this effect is offset by diminishing marginal returns
on ESG investments after a given level of ESG investments.

In light of these findings, the hypothesis developed is that awareness of climate change risks
and opportunities has a positive quadratic impact on RWA.

THEORY

Climate change risks - opportunities

Furrer, Hamprecht, and Hoffmann (2012) suggest that banks may handle climate change by



acting in three areas: operations, business, and governance. Operational measures are symbolic
since they do not affect the investing and financing activities. Examples of these measures are
the reduction of energy consumption or the usage of renewable energy sources. At the business
level, banks may develop specific climate-related products and services or include climate
considerations into core activities such as offering better financing conditions to companies that
address climate change. These tasks need significant time and resource investment. Finally,
banks can change their management framework at the governance level and include climate
considerations in risk management activities. These actions can change decision-makers’
assumptions and beliefs.

Climate change risks can directly influence the credit risk of banks’ counterparts by increasing
their Probability of Default (PD) and Loss Given Default (LGD) (EBA European Banking
Authority 2020). These risks can be classified into three types: physical risks, liability risks,
and transition risks. Physical risks may burden financial assets, physical assets, or production
chains. Liability risks may occur if those who experienced negative consequences of climate
change claim to be compensated by those they consider responsible for them. Lastly, transition
risks arise during the shift towards a more sustainable economy. Changes in technology, social
norms, consumer preferences, and policies are the three main sources of transition risks. The
changes in social norms, policies, and consumer preferences can result in reduced sales, and
together with the higher costs associated with physical damages caused by climate change, they
may increase the companies’ PD. Meanwhile, policy changes that cause the value of some
collaterals, such as fossil fuel reserves, to fall may be the drivers of an LGD increase. Moreover,
transitional risks may result in reputational damage. Physical risks associated with climate
change can be considered operational risks for companies due to their pure-risk nature and the
potential for significant losses.

To meet the Paris Agreement targets, the OECD predicted in 2015 that around USD 53 trillion



in cumulative capital investment in energy supply would be required between 2015 and 2035
(Kaminker et al. 2015). The increasing need for private capital to sustain the decarbonization
process and environmental projects creates new opportunities for banks. First, banks may
finance private and public investments in sustainable projects, such as water management,
dams, and energy efficiency measures. Second, they can exploit the demand for finance for
public policies that promote environmental initiatives and environment-damage mitigation
projects. An example of a public initiative is feed-in tariffs for renewable energy. Lastly, banks
may fund structured green funds, such as the Green Climate Funds. Green bonds are a common
climate finance instrument that investors may buy to provide long-term financing to green
projects. Sustaining green economy enables banks to manage their climate-related risks (EBA
European Banking Authority 2020), gain access to new markets and clients, and position
themselves as leaders in the field (Thompson 1998). However, green products and investments
are often seen as risky (Jacobsson and Karltorp 2013; Karltorp 2016; Sadorsky 2012; Geddes,
Schmidt, and Steffen 2018). This perception is primarily due to the lack of transparency,
information asymmetry, and lack of a standardized classification for sustainable projects.
(OECD 2017; Berensmann and Lindenberg 2016; EBA European Banking Authority 2020).
Moreover, environmental projects involve high initial capital expenditures, while eventual
benefits are only available in the long term. (Ersoy et al. 2022; Schoenmaker 2018; Nelson and
Shrimali 2014). This information supports the hypothesis of a non-linear relationship between
awareness of climate change risks and opportunities and banks’ RWA. Indeed, while aware
may be able to improve their risk profile and prevent losses associated with climate change,
investing in non-transparent projects exposes them to other financial risks.

RWA

In 1988 the Basel Committee on Bank Supervision (BCBS) published the first set of regulations

to establish universal supervision rules for international banks: the Basel | Accord (BIS Bank
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for International Settlements 1988). The accord introduced the concept of Risk Weighted
Assets. The idea behind this measure is that not all bank assets bear the same risk. Thus, it is
reasonable to categorize assets based on their relative risk levels and apply different weights to
them to measure the bank’s total risk exposure. Then, Banks must assess their capital adequacy
by computing the capital-to-RWA ratio (BIS Bank for International Settlements 2006). The
most recent version of the capital adequacy framework includes three types of risk in the RWA
measure: credit, market, and operational risk. Banks must be adequately capitalized depending
on their risk exposure since bigger capital reserves enable them to better absorb potential losses.
As a result, BCBS stipulated a minimum capital requirement under Basel 111, stating that the
ratio of a bank’s Tier 1 capital to RWA should be not lower than 6%. Banks can acquire extra
capital or lower the value of their risk-weighted assets to meet the required minimum capital
adequacy ratio.

Grill, Lang, and Smith (2015) and EBA European Banking Authority (2016) consider
RWA/Total Assets the most direct available indicator of banks’ risk-taking. However, the
literature highlights some issues with RWA measures that limit their comparability power.
Specifically, variations in regulatory and supervisory practices among jurisdictions might result
in disparities in RWASs and calculation techniques (Le Leslé and Avramova 2012). Moreover,
differences in banks’ business models and sizes may influence risk-taking behavior, with banks
holding more opaque assets like derivatives having incentives to manipulate their internal
calculation models (Edson Bastos Santos et al. 2020). Nonetheless, RWAs remain crucial for
prudential analysis and may represent a reliable proxy for banks’ risk-taking behavior.
According to the information presented, banks’ capital availability constrains their capacity to
acquire risk. As a result, it is essential to include capital as a control variable when analyzing
the effect of awareness of climate change risks and opportunities on banks’ RWA. It is

reasonable to expect a positive correlation between the capital variable and RWAs.
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Furthermore, the accessibility of capital for aware banks may provide a rationale for the
relationship between awareness and RWAs.

METHODOLOGY

Empirical methodology

The following lines report the model used to test the impact of climate change
risks/opportunities awareness on the banks’ risk-taking behavior. The Hausman Test
demonstrates the inconsistency of random effect estimators. As a result, the developed model
employs fixed-effects estimators.

RWA; =B+, Awareness; . ;+f,Awareness;,. 12+)/'X it-1T a0 Ty tey Q

Where RWA4, denotes the ratio risk-weighted assets to total assets reported in year t by bank i.
The variable Awarenessit.1 represents the awareness of climate change risks/opportunities
lagged by one year. Based on the findings in the literature review section, the model includes
the quadratic expression of the variable Awareness to test for a possible non-linear relationship
with the RWA. «; represents the bank fixed effect, accounting for differences in banks’
characteristics that are constant over time. The year-fixed effect y, absorbs any unobserved
shock varying in time but constant among banks. 8, represents the country/state fixed effect.
Xit-1 IS @ vector that includes the control variables. Robust standard errors ¢;; are clustered at the
bank level to account for cross-sectional correlation in the error terms. I applied the model to
two datasets, one containing 184 banks in the euro area and the other including 188 US-based
banks. . represents the country-fixed effect in the former, and the state-fixed effect in the
latter. Fixed effects estimators help better isolate the effect of Awareness on RWA while
controlling for other potentially confounding factors that may affect both the dependent and
independent variables, such as changes in macroeconomic conditions, policy changes, other
external factors, or non-observable bank characteristics. As a result, including fixed effects for

banks, years, and countries/states allows for more consistency and increases the reliability of
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the estimated relationship between climate change awareness and the banks’ risk-taking

behavior. To deal with outliers, | winsorized the variables in both samples.

Endogeneity

When regressing RWA on climate change risks/opportunities awareness, endogeneity problems
may arise from omitted variables and reverse causality. Indeed, Hong, Kubik, and Scheinkman
(2012) argue that a firm’s financial restrictions play a role in deciding whether to engage in
sustainable behaviors. To reduce this concern, | lagged all the regressors in the model by one
period (one year), reducing the potential for reverse causality. Moreover, including countries,
banks, and time-fixed effects help to reduce unobserved heterogeneity. Finally, | used the
difference-in-difference technique to investigate the impact of an exogenous shock on banks’
RWA. This analysis follows the model implemented to evaluate the effect of competition on
ESG scores by Martins (2022) The models used for the two panels are presented below:

RWA = B+, Heatwave+f3, Post heatwave,+[3, Heatwave x Post heatwave; +y'X..;te;,  (2)
For the Euro area, | chose the heatwave that hit central Europe in 2018 as an exogenous event.
It caused 1234 fatalities in Germany and a severe drought resulting in a total loss of 3 bin Euros
in damage (Eckstein, Vera, and Schéfer 2021). The global climate risk index declared Germany
one of the most damaged countries by climate change events that year, along with Japan and
the Philippines. In the model, Heatwave is a binary variable, that equals one for banks in one
of the countries hit by the heatwave (treatment group) (Bastos et al. 2020), and post heatwave
equals one for years after 2018. Heatwave x Post heatwave is the interaction term between the

first two variables.
RWA =B +B,Hurricane;+f,Post hurricane,+ ,Hurricane X Post hurricane; ;+y'X;,. ;e (3)
| selected the 2017 hurricane season for the US panel as an exogenous climate event. It includes

hurricanes Harvey, Irma, and Maria. The global climate index ranked the United States among

the twelve countries most damaged by climate change in 2017 (Eckstein, Hutfils, and Winges
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2019). Hurricane is a binary variable that equals one if the bank is in one of the states hit by
the hurricane season (treatment group) (National Weather Service 2017; National Weather
Service and Central Pacific Hurricane Center 2017; National Hurricane Center 2017) Post
hurricane equals one for all the observations after 2017. HurricanexPost hurricane is the
interaction term between the first two variables. The rationale behind this approach is that
natural disasters cause an awareness shock, raising the perceived risks of climate change.
Indeed, Duanmu et al. (2022) reveal that US banks have tightened lending conditions in areas
afflicted by natural catastrophes due to their increased awareness of climate change. The main
assumption of the two models is that without the heatwave/ hurricane, the banks in treatment
group would have the same trend in RWA than banks in the control group (banks not located
in the countries/states hit by the two climate change events).

Figure 1: Parallel trend graph difference in difference.
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Independent variable construction

The Refinitiv database contains information on whether a bank has introduced new products or
services to mitigate the risks or to seize opportunities related to climate change to the existing
business model. This information is a proxy for banks’ commitment at the business level. It is
available in the form of a binary variable “Climate Change Commercial Risks Opportunities”
here called A for simplicity:

_ {1 if the bank has developed new products at time t}
* 10 otherwise

(4)
Where A: is the Refinitiv variable A for a generic bank in the year t.

I computed the variable Awareness at year t as the weighted sum of the variable A from the

year 2012 (one year before the start of the dataset) to year t

t

Awareness; = Z [Wt,jx Aj] ()
j=2012
Where:
~j2011 - j-2011
S o201 (t-2010);(t-2011) ©)

The denominator of the weight w between year j and year t is given by the difference between
the year j and 2011 (two years before the start of the dataset) over the sum of the first (t-2011)

integer numbers. This design allows the weights to rise linearly, e.g.:

1 2 3
Awarenessy 4= 3 Agorp + 3 Agoizt 3 A4 ()

As a result, the variable Awareness: is a real-valued variable ranging between zero and one,
with a score of one assigned to a bank that has offered products/services to address climate
change risks or opportunities in all previous years.

Dependent variable

Based on self-reported data, this study uses the ratio of risk-weighted assets to total assets to
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measure banks' risk-taking behavior. The study employs two separate samples of banks, each
composed of banks operating under similar or identical legislation (euro area and the United
States), to mitigate concerns raised in the Theory section about the reliability of the RWA

measure. The data in the study come from the Refinitiv database.

Control variables

The dataset contains control variables to capture the possible effects of banks’ characteristics
on their risk-taking behavior (Table 1). They are size, leverage ratio, profitability, inefficiency,
revenue diversification, asset structure, capital structure, the board size, board independence,
and board gender diversity. The source of the data is the Refinitiv database. The natural
logarithm of total assets proxies bank size. On the one hand, large banks have a greater
capability to reduce risk due to their better managerial skills and the exploitation of economies
of scale and scope (ben Jabra, Mighri, and Mansouri 2017); (Parrado-Martinez, Gomez-
Fernadndez-Aguado, and Partal-Urefia 2019). On the other hand, they often take on more risk
due to moral hazard problems (De Jonghe 2010). According to Basel regulation, the leverage
ratio is computed as Tier 1 capital over total assets. Leverage ratio should positively impact
banks’ risk-taking, as higher capital can be an incentive to increase the risk exposure of bank
assets while maintaining a good capital adequacy ratio (Grill, Lang, and Smith 2015). ROE is
included as a measure of profitability. It is expected to significantly negatively impact risk-
taking, as demonstrated empirically (Baselga-Pascual, Trujillo-Ponce, and Cardone-Riportella
2015; Poghosyan and Cihak 2011). Demsetz, Saidenberg, and Strahan (1997) attribute this to
the disciplining role of franchise value. Inefficiency is calculated as the ratio of operating
expense to operating income. This variable is related to bad management, which should increase
banks’ risk (Williams 2004; Berger and DeYoung 1997; Baselga-Pascual, Trujillo-Ponce, and
Cardone-Riportella 2015). The ratio of non-interest income to operating income represents

revenue diversification. Although the literature has found a significant impact of this variable
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on banks’ risk, the results are ambiguous. Scholars underline the need for risk diversification
but also show that banking activities that generate non-interest income are risky (Stiroh 2004;
De Jonghe 2010). The ratio between net loans and total assets measures the asset structure. A
high loan ratio is associated with lax lending, which increases banks’ credit risk (Baselga-
Pascual, Trujillo-Ponce, and Cardone-Riportella 2015) Capital structure is expected to have a
positive impact on risk as well. Regarding the three governance measures, the board size, board
independence, and board gender diversity, they are expected to have a significant impact on
banks’ risk reduction (Eling and Marek 2014; Vallascas, Mollah, and Keasey 2017). Larger
boards usually make fewer drastic decisions due to difficulty finding an agreement (Nakano
and Nguyen 2012; Cheng 2008).

Descriptive Statistics

The empirical analysis is performed on two-panel datasets spanning nine years from 2013 to
2021. The EU-Panel dataset includes 184 active banks from 11 Euro-area countries, with 1656
yearly observations. The sample includes only countries that used the Euro for the period under
consideration. The distribution of banks in the sample varies by country, with Spain having the
largest proportion of banks (23.91%), followed by France (15.22%) and Germany (14.67%)
(Table 2). The sample’s average awareness is 0.87, and risk-weighted assets account for 38.73%
of total assets on average (Table 4). The US-Panel dataset contains 188 active banks from 29
U.S. states, with 1692 yearly observations. New York State has the largest percentage of banks
in the sample (19.15%), followed by California (13.30%) and North Carolina (11.70%) (Table
3). The average awareness across the sample is 0.40, and RWA accounts for 71.11% of total
assets on average (Table 5). Tables 6 and 7 illustrate the pooled yearly correlations among
variables using the Pearson correlation. This analysis reveals a significant negative correlation
between the lagged variable for awareness and risk-weighted assets in the EU-Panel and US-

Panel datasets. To test the presence of multicollinearity, | performed a variance inflation factor
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analysis (VIF), which indicates the absence of multicollinearity.

RESULTS

Empirical results

After controlling for the indicated fixed effects, | find that the awareness of climate change risks
and opportunities significantly impacts banks’ risk-taking behavior in the European sample but
not in the U.S. sample (Tables 8 and 9). In the EU-Panel regression, the relationship between
banks’ awareness of climate change risks and opportunities and their risk-weighted assets is
non-linear. Specifically, it is convex, with an increase in banks’ awareness associated with a
reduction in their risk exposure at a decreasing rate up to a certain threshold level. However, as
the Awareness level reaches 0.70, banks begin to take on more risk. Specifically, for a low-
aware bank with an awareness level of 0.3, an increase in Awareness by 0.1 units is associated
with a decrease of about one percentage point in the percentage of RWA to total assets (0.1 x
(B1 +2 x 2 x 0.3)). In contrast, for a high-aware bank with Awareness = 0.9, a 0.1 unit increase
in Awareness is associated with an increase of 0.5 percentage point in the ratio of RWA to total
assets (0.1 x (B1 +2 x B2 x 0.5)). Considering a bank in the EU sample with the average size
and Awareness value (total assets = 477 bin Euros; Awareness = 0.87), a 0.1 unit increase in
Awareness is associated with a 0.42 percentage point increase in the ratio of RWA to total
assets. Under the strong assumption that all the change in this ratio comes from the change in
RWA, it means that for an average bank in the EU sample, a 0.1 unit increase in Awareness is
associated with an increase in risk exposure of about 2 bin Euros. To determine the influence
of each fixed effect on the coefficients, | compared the regressions, including each fixed effect
individually, with the model without any fixed effects. The Awareness coefficient in the EU
panel is statistically insignificant in the regression model without any fixed effect (Table 8). In
contrast, the coefficient of Awareness? is significant at a 5% level with a value of 10.82.

However, when including the banks’ fixed effect, Awareness coefficient is significant at a 5%
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level and Awareness? at a 10% level, the coefficient for the variable Awareness shifts to -12.56,
while the one for Awareness? falls to 8.55. Thus, there are specific time-invariant bank
characteristics that have a significant impact on the regression coefficients. Considering only
the year-fixed effect, the coefficient for Awareness? is significant at a 1% level, and its value
changes from 10.82 to 13.64, Awareness coefficient is significant at a 5% level, and its value
equals -10. Considering only the country fixed effect, both coefficients have significant
coefficients at a 1% level with values equal to -16.94 and 17.28, respectively, highlighting the
importance of controlling for specific country factors that remain constant over time. Both
coefficients are significant at a 1% level when controlling for all these factors simultaneously.
In the US panel, with no fixed effects, the coefficient of Awareness? is significant at a 10%
level. When only the bank fixed effect is included, the Awareness and Awareness? coefficients
are significant at 1%. In all the other models, Awareness has an insignificant effect on banks’
risk exposure. (Table 9).

The results of the difference-in-difference analysis support the fixed-effects results. In the Euro
area panel, B1 is statistically significant, at 1%, indicating that before the heatwave, the RWAs
of banks in the treatment group were 4.35 percentage points lower than the RWAs of banks in
the control group. B2 indicates that the RW As of the control group decreased by 3.35 percentage
points after the heat wave. B3, significant at a 5% level, shows that the treatment group banks’
RWASs decreased 1.42 percentage points more than they would have decreased without the 2018
heatwave (Table 10). This result is consistent with the negative relationship between RWA and
Awareness in the EU panel. In the US panel, B3 is statistically insignificant, suggesting no
statistically significant difference in the change in risk-weighted assets between banks in the

hurricane-affected states and other US banks after the 2017 hurricane season (Table 11).

Robustness

The results are robust to an alternative measure of awareness and random subsamples, as
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illustrated in Tables 12 and 13. The alternative variable is Environmental products, built on the
binary variable Environmental Products from the Refinitiv database. This variable shows if a
bank has at least one environmentally friendly product or service. This variable represents a
broader awareness focused on all environmental issues, not only climate change.

Results interpretation and mechanisms

Stakeholder-influence capacity theory may explain the difference in the effect of awareness of
climate change risks and opportunities between U.S. and Euro-area banks. European legislators
and communities have shown greater attention to climate-related issues, incentivizing
sustainable initiatives, and making them financially viable. According to a 2018 climate survey
published by the European Investment Bank, Europeans are more concerned about climate
change than Americans, and E.U. countries have more climate-friendly legislation than the
U.S.(EIB European Investment Bank 2019). Consistent with these findings, descriptive
statistics in Tables 4 and 5 show that the average awareness of the European panel is higher
than that of the U.S. panel, suggesting that European industry and competitors have higher
sustainability requirements than the American ones. As a result, since the sustainability profile
of banks is not a priority for U.S. stakeholders, awareness of climate change risks and
opportunities does not impact the risk exposure of American banks. This argument is consistent
with Laura Starks’ presidential address to the American Finance Association in 2023 (Starks
2023). Starks’ speech highlighted the presence of regional disparities in the adoption of ESG
investments worldwide. Her research reveals that Europe has consistently held the largest assets
under management for ESG mutual funds and ETFs over the past four years. In addition,
according to Starks, Europe has the highest scores on both the Yale Environmental Performance
Index, which evaluates country policies and the S&P Environmental Scores, which evaluate
corporate actions. Breuer et al.(2018) found a decreasing effect of environmentally sustainable

investments on the cost of equity only for companies located in countries with strong investment
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protection. Such protections ensure that insiders do not expropriate the firm’s resources,
lowering the agency and overinvestment problems of sustainable finance. This phenomenon
could be another possible explanation for the insignificant effect of climate change awareness
on banks’ RWA in the U.S. panel. Since they also found that European countries are among the
countries with the strongest protection. The stakeholder theory and the notion of the three steps
of sustainable finance developed by Schoenmaker (2017) may explain the U-shape relationship
between banks’ awareness and RWA found in the EU panel. The first stage of sustainable
finance involves moderate-aware banks disinvesting from companies with a negative
environmental impact to avoid risks. According to the literature review section findings, non-
sustainable firms have higher PD and LGD. Therefore, stopping investing in them reduces the
banks’ exposure to credit risk exposure by banks, hence lowering their entire risk exposure.
However, once awareness exceeds a certain level, banks begin taking on more risk. This
behavior can be related to the low-risk exposure reached in the previous phase and to the easier
access provided by stakeholder trust. As a result, banks can invest in riskier projects, mainly
green projects, without negatively affecting their stability. High-aware banks (Awareness = 1)
are associated with lower RWAs than non-aware banks (Awareness = 0). These findings are
relevant to regulators since they suggest that higher banks’ awareness of climate change risks
and opportunities is associated with improving resilience.

Another possible explanation for the convex relationship between the awareness of climate
change risks and opportunities and risk-weighted assets among European banks is that more
aware institutions engage in “greenwashing” activities, misleading the market and allowing
them to undertake greater risk.

Mechanisms evidence

This session presents two pieces of evidence on the European panel supporting the results above

explanation. Table 14 summarizes the findings.
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First, 1 conducted a regression analysis between Awareness and the ratio of non-performing.
The results show a significant negative linear association between the two variables. The
quadratic term included in the model is statistically insignificant. The observed decline in non-
performing loans supports the idea that banks with a high level of awareness can better lower
their credit risk exposure and, thus, their total RWA. Indeed, by regressing RWA on the non-
performing loan ratio, | found a positive association between the two. Moreover, this finding
may indicate that the initiatives taken by highly aware banks to prevent climate change may
help them to limit loan losses, suggesting that such actions are more than just greenwashing.

Secondly, | performed a regression analysis of banks’ RWAs on Leverage ratio. The leverage
ratio measures the proportion of Tier 1 capital to total assets. This ratio has a significant positive
effect on a bank’s Risk-Weighted Assets. Thirdly, | run a regression of the leverage ratio on
Awareness. It reveals that capital availability increases quadratically with awareness (with a
turning point at Awareness=0). This finding supports the idea that banks aware of climate
change risks and opportunities have easier access to capital. However, the low coefficient of
this regression suggests that there may be other explanations for the increase in RWA associated
with the increase in Awareness for highly aware banks. Indeed, the regression coefficients of
Capitalization on Awareness indicate a negative quadratic impact, where Capitalization is the
ratio of Tier 1 capital to banks’ risk-weighted assets. Overall, banks with the highest Awareness
= 1 have higher Capitalization than non-aware banks (Awareness = 0). However, after the
turning point at Awareness = 0.78 the ratio between Tier 1 and RWA starts to decline. As
expected, the rise in capital partially mitigates the growth in RWA, keeping bank capitalization
roughly stable. However, because RWA grows faster than Tier 1 capital, capitalization begins

to fall after a while.

CONCLUSION

This study provides a comprehensive examination of the impact of awareness of climate change
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risks and opportunities on banks’ exposure to risk. First, it compares the phenomenon between
banks in U.S. and Euro-area banks, revealing an insignificant effect of awareness on risk-
weighted assets of U.S. banks, as opposed to Euro-area banks. This difference is consistent with
stakeholder influence capacity theory and with other studies linking the financial benefits of
sustainability to investors’ level of protection in legislation. Second, the study explores the
quadratic relationship between climate change awareness and risk exposure, finding a
significant convex relationship among Euro-area banks. Overall, aware banks have lower risk-
weighted assets than non-aware banks. However, the quadratic analysis shows that banks’
portfolios shift to riskier assets above a certain level of awareness, inverting the relationship
between awareness and RWA. Finally, the study investigates some possible mechanisms that
explain the results in the Euro area, providing supporting evidence. In particular, it shows that
an increase in awareness is associated with a linear decrease in loan losses and an increase in
Tier 1 capital. Moreover, decreased loan losses are associated with a decrease in the total risk-
weighted assets. The initial reduction in risk exposure and the increased availability of capital
for more aware banks may offer incentives to increase the exposure in a second phase without
breaching the regulatory requirements. These findings are helpful for regulators to understand
how banks respond to climate change and how to promote financial stability. However, this
research has several limitations: first, it employs self-reported data, which can be biased. In
addition, due to the lack of specific data on the products offered by each bank, the study ignores
the possibility that different products may have a different impact on banks’ risk exposure.
From a methodological point of view, the empirical process used cannot exclude problems of
endogeneity, which affect the causal interpretation of the results. Future research may address
the issue by finding appropriate exogenous instruments and using more advanced statistical
methods. Furthermore, despite controlling observable bank characteristics and including fixed

effects, there may still be unobservable or omitted variables that influence the results.
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Moreover, the construction of the Awareness variable assumes a linear relationship between
climate change awareness and time, which may not correctly reflect the dynamics of awareness
over time. Future research can solve these limitations by focusing on specific green products or
conducting surveys to get more informative data on bank awareness. Another area for
improvement is that the study includes only banks with data in the Refinitiv database, which
may limit the generality of the results. For example, the samples do not include small banks.
Moreover, in the Euro-panel, data are available only for banks in 11 of the 17 countries that
formed the Eurozone in 2013, and the U.S. sample includes only 29 of the 50 U.S. states. In
addition, the study focuses only on Eurozone and U.S. banks. Future research may extend the
analysis to include countries more impacted by climate change. Furthermore, even if the study
acknowledges that non-transparent green disclosure might impact the reliability of information
used in banks’ decisions, it does not explore the effect of this limitation. Future research may
study this aspect. Further research may also investigate the role of stakeholders and capital in

the impact of climate change awareness on banks’ risk-weighted assets.
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APPENDIX A

This section presents the main statistics of the study.

Table 1: Variable descriptions

This table illustrates the variables used in the study.

Variahle

Source

Description

Dependent Variables
RWA

Non-performing loans

Capitalization

Independent Variables
Awareness

Environmental
products

Leverage ratio

Refinitiv Database

Refinitiv Database

Own  calculation
from data taken in
Refinitiv Database

Own  calculation
from data taken in
Eefinitiv Database

Own  calculation
from data taken in
Eefinitiv Database

Own  calculation
from data taken in
Eefinitiv Database

Percentage of Risk Weighted Assets as reported by banks to
total assets. It represents the total value of each asset class
multiplied by their assigned risk weighting, as defined by
banking regulations. It is a proxy of banks’ risk taking and
represents the exposure of banks® portfolio. In the current
banking regulation, it ncludes exposure to credit risk, market
risk and operational risk.

Non-performing-loans over total leans. Where non-
performing loans indicates the amount of loans that the bank
iz not expecting to receive or that are already overdue.

Capital Adequacy Ratio: Ratio between TIER1 capital, as
reported by banks, and RWA. It measures the ability of the
bank to absorb losses. It 1s a regulatory requirement for banks
to maintain a minimum capital adequacy ratio to ensure
financial stabality.

Awareness of climate-change-related risks and opportunities:
It meazures the level of awareness a bank has regarding
climate change risks and opportunities. It is calculated based
on the Climate Change Commercial Risks Opportunities
binary variable in the Refinitiv Database, which 1s setto 1 1f
a bank has introduced new products or services to address
climate change threats to their existing business model or to
seize climate change business opportunities. awareness is
calculated as the weighted average of the previous and current
vears' binary variables, with linearly increasing weights. The
resulting value ranges between 0 and 1.

Environmental Products: It is used as an alternative measure
of awareness to test the robusiness of the results of the
regression of RWA on awareness. It is calculated based on the
Environment Products binary variable in the Refinitiv
Database, which 15 set to 1 1f the bank reports on at least one
product line or service designed to have positive effects on the
environment or which i1z environmentally labeled and
marketed. env_prod is calculated as the weighted average of
the previous and current vears' binary variables, with linearly
increasing weights. The resulting value ranges between (0 and
1. It reflects a broad awareness of the environment beyond
just climate change.

Tierl leverage ratio: it is 2 measure of a financial institution's
rnisk of excessive leverage, calculated by dividing Tierl
capital by total assets. The Basel IIT regulatory framework
mandates that this ratio cannot fall below 3%. In this research,
it 15 utilized to give an indication of the availability of capital
for aware banks.

Continued on next page
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Variahle

Source

Description

Heatwave

Post heatwave

Hurricane

Post hurricane

Control Variabies
Size

Profitability

Inefficiency

Diversification

Net loans

Capital structure

Board size

Board independence

Board diversity

Science Advances

Science Advances

National Woeather

Service

National Woeather
Service

Own  calculation
from data taken in
ERefinitiv Database

Refinitiv Database

Own  calculation
from data taken in
Refinitiv Database
Own  calculation

from data taken in
Refinitiv Database

Own  calculation
from data taken in
Refinitiv Database
Refinitiv Database

Refinitiv Database

Refinitiv Database

Refinitiv Database

Equals 1 for banks in countries hit by the Central Furopean
heatwave (Austria, Belgium, Finland, Germany, Ireland,
Netherlands)

Equals 1 for vears after 2018, year of the Central Furopean
heatwave

Equals 1 for banks in U.S. states hit by the hurricanes Harvey,
Irma and Maria (Florida, North Carolina, Texas),

Equals 1 for years after 2017, vear of the hurricanes Harvey,
Irma and Maria

Banks™ size: It is computed as the natural logarithm of banks’
total assets (total assets value expressed in thousands). Total
assets value for banks includes the sum of cash & due from
banks, total investments, net loans, customer liability on
acceptances (if included in total assets), investment in
unconsolidated subsidiaries, real estate assets, net property.
plant and equipment and other assets.

Profitability: Banks® Return on Equity®c computed by
Worldscope as (Net Income — Bottom Line - Preferred
Dividend Requirement) over (Average of Last Year's and
Current Year's Common Equity) multiplied by 100.

Inefficiency: Ratio between banks’® operating expense and
operating income.

Revenue diversification: It is computed as the ratio between
non-interest income and operating income. [t indicates a
bank's dependence on non-traditional activities that generate
fees, trading revenue, and other forms of non-interest income.

Asset structure: Ratio between net loans and total assets. It
measures the proportion of loans in banks’ portfolio
Capital structure: Percentage of Total debt to total capital.

Board size: The total number of board members at the end of
the fiscal vear.

Board independence: Percentage of independent board
members as reported by the company.

Board gender diversity: Percentage of female on the board.
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Table 2: EU-panel. Distributions of observations and banks by country.
This table illustrates the distribution of the banks-year observations and banks across EU
countries. The panel includes 184 active banks in the Euro-area between the years 2013 and

2021 included.

Country Name Observation Banks Percentage Cumulative
Frequency Frequency percentage
Austria 144 16 8.70 8.70
Belgium 45 5 2.72 11.41
Finland 20 10 5.43 16.85
France 252 28 15.22 32.07
Germany 243 27 14.67 46.74.
Greece 54 6 3.26 50.00
Ireland 126 14 7.61 57.61
Italy 189 21 11.41 69.02
Netherlands 90 10 5.43 74.46
Portugal 27 3 1.63 76.09
Spain 396 44 2391 100.00

Total 1656 184 100.00




Table 3: U.S.-panel. Distributions of observations and banks by state.
This table illustrates the distribution of the banks-year observations and banks across US states.

The panel includes 188 active banks in the U.S. between the years 2013 and 2021 included.

State Name Observation Banks Percentage Cumulative percentage
Frequency Frequency

Alabama 45 5 1.66 2.66
Arizona 18 2 1.06 372
Arkansas 9 1 0.33 4.26
California 225 25 1330 17.55
Connecticut 18 2 1.06 18.62
Delaware 9 1 0.33 19.15
Florida 27 3 1.60 20.74
Georgia 13 2 1.06 21.81
Hawaii 27 3 1.60 23.40
Illinois 63 7 372 27.13
Kansas 13 2 1.06 28.19
Minnesota 63 7 372 31.91
Mississippi 36 4 213 34.04
Missouri 45 5 166 36.70

Continued on next page
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State Name Ohbservation Banks Percentage Cumulative percentage
Frequency Frequency
Montana 9 1 0.33 37.23
New Jerzey 9 1 0.33 3777
New York 324 36 19.15 36.91
North Carclina 198 2 11.70 68.62
Ohio 153 17 9.04 77.66
Oklahoma 27 3 1.60 79.26
Pennsylvania 63 7 372 8298
Rhode Island 36 4 213 85.11
Tennessee 36 4 213 3723
Texaz 117 13 6.91 94.15
Utah 36 4 213 96.28
Virginia 9 1 0.33 96.51
Washington 27 3 1.60 98.40
West Virginia 9 1 0.33 93.94
Wisconsin 18 2 1.06 100
Total 1692 188 100.00
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Table 4: EU-panel summary statistics.

This table illustrates the summary statistics for the EU-panel. The panel includes 184 active

banks in the Euro-area between the years 2013 and 2021.

Count Mean sd Min Max
RWA 1656 38.72634 11.8087 17.1618 87.96937
Capitalization 1482 0.1314345 0.0195589 0.0814629 0.1957124
Awareness 1656 0.8712121 0.3011794 0 1
Environmental products 1638 0.9662005 0.1516346 0 1
Leverage Ratio 1482 0.0503119 0.0151488 0.0211054 0.1266675
Non-performing loans 1607 0.0686613 0.0820216 0.0072 0.6407
Size 1656 1998402 1.312256 16.80789 22 56534
Profitability 1656 3.974408 9.133323 -55.61 27.18
Inefficiency 1646 0.9105796 0.1795686 0.4536824 2.186307
Diversification 1648 0.3597547 0.1398184 0.0635226 0.7310718
Net loans 1656 0.5701503 0.1361802 0.2658324 08609006
Capital structure 1656 77.73402 8752428 30.17 93.59
Board size 1648 15.57464 4.028347 6 28
Board independence 1645 59.13703 22.06294 0 100
Board diversity 1656 20.96242 10.99171 0 55.56
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Table 5: U.S.-panel summary statistics.

This table illustrates the summary statistics for the US-panel.

banks in the U.S. between the years 2013 and 2021.

The panel includes 188 active

Count Mean sd Min Max
RWA 1692 71.10595 12.29908 39.9547 110.8291
Awareness 1692 0.3972168 0.4572914 0 1
Environmental products 1611 0.4539812 0.4749818 0 1
Leverage Ratio 1176 0.0811434 0.0144253 0.0543482 0.1513407
Size 1692 18.67051 1.885118 15.28635 22.0433
Profitability 1692 10.05954 4.474496 -1.36 34.59
Inefficiency 1635 0.6881738 0.0868092 0.4506273 1.037571
Diversification 1692 0.310051 0.1491936 0.0134475 1.05315
Net loans 1692 0.5757191 0.1570564 0.1400092 0.9585977
Capital structure 1692 47.63858 16.86571 4.06 72.63
Board size 1608 13.26368 3.130257 7 33
Board independence 1573 84.89531 8.339619 43.24 94 .44
Board diversity 1573 23.49914 9.712298 0 55.56
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Table 6: EU-panel Pearson correlation.

This table shows the Pearson correlation matrix between the variables of the regression of RWA

on awareness. All the independent variables are lagged by one period except RWA. * represents

significance at the 5% level.

(€8] @ 3) @ 5 (6 ) ® ® (19 @an a2
() RWA 1.00
(2) Awareness:.| 0.12% 1.00
(3) Sizew1 L0.58%  0.53* 1.00
(4) Leverage ratiot. 0.86%  -020% -0.62%* 1.00
(5) Profitabilityr1 -0.16* 0.03 0.19% -0.02 1.00
(6) Inefficiencyi1 0.20% 0.05% -0.19% 002 -0.76* 1.00
(7) Diversification -0.50% 0.17% 0.33* -0.58% 0.17%  -0.13* 1.00
(8) Net loanst. 0.62*  -0.38* -0.71% 0.67* 0.01 0.000 -0.52% 1.00
(9) Capital structurer. -0.32% 027% 0.30* -0.41%  -0.09% 0.09% 0.07* -0.11%* 1.00
(10) Board size +1 -0.04 0.26% 0.14* -0.17%  -0.14% 0.15% 022% -0.33% 0.18% 1.00
(11) Board independence +1 0.17%  -0.12% 0.0 0.16* 0.07%  -0.09* -0.03 0.19*  -0.19%  -0.39*% 1.00
(12) Board diversity +1 -0.50% 021% 0.46* -0 46* 0.20% -0.22% 048% -0.47% 0.02 003 015% 100
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Table 7: U.S.-panel Pearson correlation.

This table shows the Pearson correlation matrix between the variables of the regression of RWA

on Awareness. All the variables are lagged by one period except RWA. * represents significance

at the 5% level.

€8] 2 (3 @ (5) (6) (M (8 9 (100 (11 (12
(DRWA 1.00
(2) Awareness:. -0.25% 1.00
(3) Size 0.29%  0.80% 1.00
(4) Leverage ratiot.1 042%  -051%  -0.60% 1.00
(5) Profitability:1 0.14%* -0.14% -0.09% 0.15% 1.00
(6) Inefficiencyia 0.01 0.32% 0.33% -0.29% -0.53% 1.00
(7) Diversifications -0.17% 0.47%* 0.50% -0.42% -0.09% 031%* 1.00
(8) Net loanst 0.65% -0.56% -0.57% 0.49% 0.20% -0.13%  -0.51%* 1.00
(9) Capital structuret. -0.16* 0.44%* 0.56% -0.20% -0.01 0.30%* 0.12% -022% 1.00
(10) Board size .1 -0.00 0.22% 0.30*  -028% -0.08* 021% 037%  -0.19% 0.11% 1.00
(11) Board independence 1 0.02 0.39*% 0.43*  -027* 0.12*% 0.09% 034%  024% 020% -0.06% 1.00
(12) Board diversity +1 -0.11% 0.43% 0.45%  -034% 0.12% 0.07* 0.17%  -0.18% (0.25% 0.09* 041* 1.00
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Table 8: EU-panel regressions of RWA on Awareness

The multiple-regression table displays five regressions of RWA on Awareness, with each
regression controlling for different fixed effects. Column (1) displays the regression without
any fixed effect, column (2) includes only the bank fixed effect. Column (3) considers only the
year fixed effect, and column (4) includes only the country effect to the regression. Column (5)
includes all the three fixed effects. The standard errors in all the regressions are clustered at the
bank level. All the regressors are lagged by one period. Apart from the Awareness variables, all
the other regressors function as control variables. t-statistic is shown in parentheses. *

represents significance at the 10% level, ** at the 5% level, and *** at the 1% level.

RWA
)] @ 3 @ 5
Awareness.] -7.913 -12.56™ -9.996™ -16.94™ -17.99™
(-1.36) (-2.48) (-2.20) (-3.45) (-4.06)
Awareness’.1 10.82* 8.548° 13.64"* 17.28% 12,777
(2.11) (1.75) (3.40) (3.96) (3.04)
Sizew1 -0.298 -18.05™ -0.432 0.192 -8.255™
{-0.80) (-11.13) (-1.24) (0.66) (-5.00)
Leverage ratio .1 541.0™ 150.4" 5375 532.0" 171.0"
(18.10) (3.08) (22.69) (19.70) (3.48)
Profitability . -0.0535% 0.0518"* -0.134** -0.0738" -0.0297*
(-2.40) (2.80) (-5.52) (-3.09) (-1.69)
Inefficiency 4,657 1.726 -0.0336 2213 -0.459
(3.16) (1.54) (-0.03) (1.32) (-0.65)
Diversification «1 -0.827 -0 884 -1586 -11.04™ -2.599
(-0.35) (-0.33) (-0.76) (-4.34) (-0.99)
Net loanst. 3.802 5.090 8.869* -7.115% 17.047*
(1.21) (1.13) (3.66) (-2.22) (3.78)
Capital structure ¢1 -0.0165 0214 -0.0852" 0.0712° 0.0654
(-0.41) (5.63) (-2.27) (1.67) (1.54)
Board size 0297 0325™ 0.404"" -0.0565 0.230™
(5.16) (4.04) (7.41) (-0.62) (3.29)
Board independence .1 0.0639*** -0.0550™* 0.0722* -0.0120 0.0135
(5.42) (-2.07) (6.38) (-0.86) (0.52)
Board diversity +1 -0.190** -0.0763"* -0.0463 -0.108" 0.000499
(-7.07) (-3.64) (-1.53) (-5.56) {0.02)
constant 7957 375.4™ 1045 13.727 181.9™
(0.92) ({10.76) {1.40) {197 (524)
N 1291 1291 1291 1291 1291
Adjusted R? 0.794 0.924 0.845 0.863 0.941
bank FE No Yes No No Yes
year FE No No Yes No Yes
country FE No No No Yes Yes

43



Table 9: U.S.-panel regressions of RWA on Awareness

This table displays six regressions of RWA on awareness, with each regression controlling for
different fixed effects. Column (1) shows the regression without any fixed effect, column (2)
includes only the bank fixed effect. Column (3) considers only the year fixed effect, and column
(4) includes only the state fixed effect to the regression. Column (5) includes all the three fixed
effects. Adding the bank fixed effect, the sign of the Awareness change. This may raise the
concern that the bank-fixed effect absorbs the bank-level variation. Column (6) shows the
results without the bank-fixed effect. The standard errors are clustered at the bank level. All the
regressors are lagged by one period. Except for the Awareness variables, all the other regressors
are control variables. t-statistic is shown in parentheses. * represents significance at the 10%

level, ** at the 5% level, and *** at the 1% level.

RWA
0] 2 3 ) (€] 6
Awareness, -4.600 14.65" 1.449 0.734 2.949 6.897
(-1.03) (3.67) (0.33) (0.14) (0.73) (1.45)
Awareness?; 7.621° -28.94 2920 4.363 -7.326 -1.798
(1.67) (-4.44) (0.64) (0.79) (-0.88) (-0.34)
Size.1 -0.444 -11.33* -0.907 -1.639 -0.788 -0.523
(-0.81) (-5.200 (-1.64) (-1.14) (-0.30) (-0.39)
Leverage ratio 141.7° 202.1% 83.97 151.5™ 116.2** 33.12
(3.08) (4.90) (1.62) (2.91) (3.39) (0.52)
Profitability 0.106 -0.158" 0.259* -0.0525 -0.268™ 0.0636
(0.81) (-2.61) (1.90) (-0.33) (-2.96) (0.49)
Inefficiencyy,; 7.401 1423 22.00 3479 19.95* 2074
(1.18) (2.71) (3.54) (0.52) (2.73) (2.70)
Diversification 16.39™ 22,97 4207 26.15" 36.43" 11.77
(3.12) (3.14) (0.71) (2.69) (3.05) (1.08)
Net loans,,; 5485 20.88™ 4992 5524 6.948 58.14™
(10.62) (2.20) (9.58) (10.91) (0.57) (11.12)
Capital structure . -0.0627 0137 -0.155% 0.00287 0.00663 -0.219"
(-1.36) (2.97) (-3.33) (0.04) (0.16) (-2.81)
Board size,; 0.460™ -1.031 0.528* 0511 -0.934" 0.286
(2.55) (-6.96) (2.94) (2.66) (-4.79) (1.62)
Board independence,; 0.140 -0.0748 0.117 0.0902 -0.140* 0.0514
(1.37) (-1.50) (1.30) (1.03) (-2.60) (0.83)
Board diversity -0.0541 -0.130™ 0.0361 0.0496 0.0259 0.282%
(-1.42) (-3.00) (0.93) (0.79) (0.58) (3.61)
constant 9.023 266.4" 20.29* 28.77 74.13 18.71
(0.88) (5.68) (1.93) (1.31) (1.35) (0.84)
N 941 936 941 941 936 941
Adjusted R2 0.520 0.800 0.608 0.588 0.839 0.704
bank FE No Yes No No Yes No
vear FE No No Yes No Yes Yes
state FE No No No Yes Yes Yes
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Table 10: EU-panel difference-in-difference.

Table shows difference-in-difference regression for the 2018 heatwave's impact on banks'
RWA in the EU panel. Heatwave equals 1 for banks in countries hit by the heatwaves (Austria,
Belgium, Finland, Germany, Ireland, Netherlands), Post heatwave equals 1 for years after 2018.
HeatwavexPost heatwave is their interaction. Its coefficient represents how much the average
RWA of the treatment group has changed in the period after the heatwave, compared to what
would happen to the same group without the heatwave, under the parallel shift assumption. The
standard errors are clustered at the bank level. t-statistic is shown in parentheses. * represents

significance at the 10% level, ** at the 5% level, and *** at the 1% level.

RWA
Heatwave -4.346°7
(-7.51)
Post heatwave -3.346%
(-7.69)
HeatwavexPost heatwave -1.421*
(-2.58)
Sizey; 0314
(-0.83)
Leverage ratio . 532,79
(20.13)
Profitability -0.134°
(-3.82)
Inefficiency; -2 887
(-2.21)
Drversification .y 9074
(-3.78)
Net loans, | 1.784
(0.71)
Capital structure . -0.0338
(-0.92)
Board size 0.391"
(7.56)
Board independence . 0.0555™
(5.67)
Board drversity -0.09507
(-3.61)
constant 2295
(2.68)
N 1291
Adjusted R2 0.848
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Table 11: U.S.-panel difference-in-difference.

Table shows difference-in-difference regression for hurricanes 2017 season' impact on banks'
RWA in the U.S. panel. Hurricane equals 1 for banks in the states hit by the hurricanes (Florida,
North Carolina, Texas), Post hurricane equals 1 for years after 2017. HurricanexPost
hurricane is their interaction. its coefficient represents how much the average RWA of the
treatment group has changed in the period after the hurricane season, compared to what would
happen to the same group without the hurricane season, under the parallel shift assumption. The
standard errors are clustered at the bank level. t-statistic is shown in parentheses. * represents

significance at the 10% level, ** at the 5% level, and *** at the 1% level.

REWA
Hurricane 0.454
(0.44)
Post hurricans 2.9927"
(-3.31)
Hurricane*Post hurricane -1.617
-1.1%)
Sizes1 0.139
(-0.34)
Leverage ratior.] 139.7°
(2.81)
Profitability 1. 0.151
(1.13)
Inefficiencysl 10627
(1.79)
Diversification 1.1 12.28™
(2.08)
Net loanse. 50,93
(1027)
Capital structure ] -0.0769°
(-1.72)
Board size.] 0.513""
(2.93)
Board independence .1 0.169
(1.61)
Board diversitv ] -0.0307
(-0.78)
constant 5.042
(0.57)
N 941
Adjusted B2 0.330
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Table 12: EU-panel robustness check.

The table shows two robustness tests for the Euro-area panel. In columns (1) to (4), RWA is

regressed on Awareness of four different random subsamples. Each subsample contains 75%

of banks in the original datasets. In column (5), there is the entire sample regression. In column

(6), the Environmental products variable substitutes Awareness. It indicates if the banks provide

services that benefit the environment. Standard errors are clustered at the bank level. t-statistic

IS shown in parentheses.* represents significance at the 10% level, ** at the 5% level, and ***

at the 1% level.

RWA

() 2 (3) “) 5) (6)
Awareness:-1 -16.74™ -17.23™ -21.48™ -16.64™ -17.99*
(-3.33) (-3.52) (-3.68) (-3.45) (-4.06)
Awarenessh 12417 1219 1548 11.18™ 1237
(2.59) (2.61) (2.91) (2.39) (3.04)
Environmental products . -27.59%
(-3.13)
Environmental products’ 17.31**
(2.75)
Sizey -10.22°* -7.279% -8.147° -7.7027 -8.255™ -9.410™
(-5.56) (-3.90) (-4.00) (-4.09) (-5.00) (-6.43)
Leverage ratio 147.9™ 186.4™" 151.0™ 180,77 171.0"" 163.2""
(2.69) (3.51) (2.48) (3.49) (3.48) (3.58)
Profitability 1 -0.0407* -0.0301 -0.0312° -0.0156 -0.0297 -0.0292°
(-2.03) (-1.39) (-1.71) (-0.95) (-1.69) (-1.66)
Inefficiencyr1 -1.036 -0.397 -0.692 0.0764 -0.459 -0.482
(-1.03) (-0.53) (-0.76) (0.10) (-0.65) (-0.59)
Diversification . -1.282 -2.622 -2.801 -3.187 -2.599 -0.734
(049 (-0.79) (-1.06) (-0.96) (-0.99) (-0.44)
Net loans1 13,75 18.06"* 17.34% 18 47 17.04* 7.064
(3.08) (3.19) (3.59) (3.39) (3.78) (1.49)
Capital structure 1 0.119** 0.0678 0.0186 0.0583 0.0654 0.0824"
(2.95) (1.40) (0.35) (1.15) (1.54) (2.12)
Board size 11 0298 0.192™ 0239 02027 02307 0237
(3.51) (2.52) (2.95) (2.45) (3.29) (3.83)
Board independence .1 0.0289 -0.000271 0.0256 0.000988 0.0135 -0.0118
(1.05) (-0.01) (0.82) {0.03) (0.52) (-0.52)
Board diversity 1 -0.0156 0.00986 -0.00185 0.00811 0.00045% -0.0260
(-0.61) (0.35) (-0.06) (0.28) (0.02) (-1.15)
cotistant 218.3™ 161.8"" 184.4" 170.2" 181.9"" 217.0"
(5.58) (4.14) (4.33) (4.34) (5.24) (6.80)
N 561 578 953 581 1251 1281
Adjusted R? 0.949 0.936 0.938 0941 0941 0.945
bank FE Yes Yes Yes Yes Yes Yes
year FE Yes Yes Yes Yes Yes Yes
country FE Yes Yes Yes Yes Yes Yes
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Table 13: US-panel robustness check.

The table shows two robustness tests for the U.S. panel. In columns (1) to (4), RWA is regressed

on Awareness of four different random subsamples. Each subsample contains 75% of banks in

the original datasets. In column (5), there is the entire sample regression. In column (6), the

Environmental products variable substitutes Awareness. It indicates if the banks provide

services that benefit the environment. Standard errors are clustered at the bank level.. t-statistic

is shown in parentheses. * represents significance at the 10% level, ** at the 5% level, and ***

at the 1% level.

RWA
(1) 2 (3) (4 (5) (6)
Anwarenesse.1 2.789 4.4594 1.974 3.532 2.949
(0.68) (0.87) (0.46) (0.67) (0.75)
Awareness’) -7.604 -11.09 -7312 -3.566 -7.326
(-0.83) -1.01) (-0.81) (-0.38) (-0.88)
Environmental products:.; -6.361
(-1.08)
Environmental products’.) 15.28
(1.36)
Sizer -3.351 -1.951 -0.468 2581 -0.788 0.11%
(-1.08) (-0.57) (-0.15) (0.98) (-0.30) (0.05)
Leverage ratio:. 115.9* 78.12° 146.8* 102.9* 116.2* 119.5***
2.61) (1.69) (4.05) 2.61) (3.39) (3.44)
Profitability 1 -0.390™* -0.239* -0.256 -0.195™ -0.268™* -0.226
(-3.26) (-2.25) (-2.52) (-2.00) (-2.96) (-2.46)
Inefficiency:. 13.56 26.69° 21.08" 18.36™ 19.95** 21.09"*
(1.57) (3.19) 2.63) 2.12) 2.75) 2.86)
Diversification . 3755 3322 35547 4599 36437 36.73"
2.82) 2.28) 2.89) 2.99) (3.05) (3.00)
Net loans; 10.12 5.826 11.08 1227 65.948 7.786
(0.68) (0.41) (0.82) (0.09) (0.57) (0.67)
Capital structure 0.0393 -0.0557 0.0341 -0.0173 0.00663 0.0136
(0.93) (-1.05) (0.76) (-0.34) (0.16) (0.35)
Board sizer -0.863™ -1.036™° -0.9527 -0.862° -0.934™ -0.901™*
(-3.64) (-5.05) (-4.00) (-3.77) (-4.79) (~4.90)
Board independence -0.170™ -0.141° -0.181 -0.0790 -0.140™ -0.145™
(-2.81) (-2.03) (-3.01) (-1.34) (-2.60) (-2.68)
Board diversity 1 0.0181 0.0563 0.0372 -0.0125 0.0259 0.0380
(0.35) (0.91) (0.76) (-0.25) (0.58) (0.91)
cofistant 127.2° 101.1 64.74 5231 74.13 47.38
(1.94) (1.43) (1.03) (0.10) (1.35) (0.92)
N 693 709 704 702 936 933
Adjusted R? 0.838 0.816 0.852 0.848 0.839 0.839
bank FE Yes Yes Yes Yes Yes Yes
year FE Yes Yes Yes Yes Yes Yes
state FE Yes Yes Yes Yes Yes Yes
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Table 14: Mechanism Evidence.

Column (1) and (2) show the regression analysis of RWA on Non-performing loans and of Non-

performing loans on Awareness. Columns (3) and (4) examine the impact of the Leverage ratio

on RWA and the impact of Awareness variables on the leverage ratio. Column (5) displays the

regression of Capitalization on Awareness. All regressors are lagged by one period. The

analysis is performed on the EU-panel comprising 184 banks across the Euro-area for the time

period between 2013 and 2021. All regression models include bank, country, and year fixed

effects. t-statistic is shown in parentheses. * represents significance at the 10% level, ** at the

5% level, and *** at the 1% level.

1 @ (3) C)] (3
RWA Non-performing loans RWA Leverage ratio Capitalization
Awareness, ; -0.103 -0.00151 0.0433"
(-2.04) (-0.44) (4.02)
Awareness?, | 0.0752 0.00859* -0.027g*
(1.54) (2.21) (-2.61)
Leverage ratio 75.59% 0.742 147.7%*
(2.27) (1.32) (3.02)
Non-performing loans,.; 3955
(5.92)
Sizew -9.788** 0.0520 -10.05*** -0.0185*** -0.0173**
(-6.83) (1.51) (-5.71) (-7.61) (-3.23)
Profitability .1 -0.00354 -0.000614™ -0.0250 -0.000137" -0.000103
(-0.17) (-2.21) (-1.45) (-3.61) (-1.33)
Inefficiency., -5.193 0.0664" -1.502 -0.00400 0.00390
(-4.30) (4.14) (-1.61) (-1.01) (0.35)
Diversification -4.009 -0.0870™ -3.238 -0.00105 0.00395
(-1.33) (-2.65) (-1.08) (-0.43) (0.58)
Net loans,; 15.76" 0.118 11.23** 0.0126™ -0.00358
(3.97) (1.44) (2.65) (2.36) (-0.27)
Capital structure -0.0255 0.00187* 0.107** 0.000129* 0.0002717
(-0.54) (5.93) (2.62) (3.26) 2.49)
Board sizey.; 0.228* 0.00272* 0.268*" 0.000222 -0.000419
(3.60) (3.49) (3.78) (1.44) (-1.13)
Board independence; 0.0284 -0.000793** 0.00737 0.0000470*** 0.0000118
(1.21) (-2.90) (0.30) (2.73) (0.24)
Board diversity -0.00312 0.000783" -0.0186 0.00000112 0.000188™
(-0.13) (1.67) (-0.83) (0.06) (2.37)
constant 2215 -1.246° 215.9™ 0.396" 0.441™
(7.78) (-1.72) (5.74) (7.97) (4.03)
N 1242 1258 1291 1472 1472
Adjusted R2 0.947 0816 0.937 0.893 0.728
bank FE Yes Yes Yes Yes Yes
year FE Yes Yes Yes Yes Yes
country FE Yes Yes Yes Yes Yes
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APPENDIX B
This section presents additional calculations employed in the study.
Table 15: EU-panel Hausman test.
The table illustrates the Hausman test performed to choose between the fixed effects model or
the random effects model. The null hypothesis of the test is HO = Difference in coefficients not
systematic. The test is performed on 184 active banks in the Euro-area between the years 2013
and 2021 included. The dependent variable of the regressions is banks” RWA. All the regressors

are lagged by one period.

(b) (B) (b-B) sqrt(diag(V_b-V_B))

FE RE Difference Std. err.
Awareness:. -12.5553 -12.1870 -0.3683
Awareness | 8.5480 11.8012 -3.2532
Sizet. -18.0519 -1.0416 -17.0103 1.1375

9.7815
Leverage ratio 150.3513 400.6828 -250.3315
Profitability .1 0.0518 -0.0022 0.0733
Inefficiency:1 1.7264 3.8073 -2.0809
Diversification -0.8835 -4.0698 3.1863 0.8447
Net loans;. 5.0903 4.4439 0.6464 1.8146
Capital structure .1 0.2138 0.0346 0.1792 0.0106194
Board size 0.32461 0.1948 0.1298 0.01541
Board independence .1 -0.0550 0.0132 -0.0682 0.0053
Board diversity +1 -0.0763 -0.2038 0.1275
x3, =331.68

Prob > y* = 0.0000
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Table 16: U.S.-panel Hausman test.

The table illustrates the Hausman test performed to choose between the fixed effects model or
the random effects model. The null hypothesis of the test is HO = Difference in coefficients not
systematic. The test is performed on 188 active banks in the U.S. between the years 2013 and
2021 included. The dependent variable of the regressions is banks” RWA. All the regressors

are lagged by one period.

(b) (B) (b-B) sqrt(diag(V_b-V_B))

FE RE Difference Std. errs.
Awarenesst 14.6549 -9.4210 24.0759 3.1005
Awareness?;. -28.940 10.2382 -39.1780 5.9110
Sizes1 -11.3333 -0.7997 -10.5337 1.9370
Leverage ratio 1 2021226 189.734 12.3885 26.0046
Profitability +1 -0.1577 -0.0932 -0.0645 0.0371
Inefficiency1 14.2293 84507 5.7786 22684
Diversification .1 229742 40.8297 -17.8555 5.4452
Net loansta 20.8835 57.7067 -36.8231 8.2630
Capital structure 11 0.1367 0.0724 0.0642 0.0294
Board size -1.0307 -0.3568 -0.6739 0.1103
Board independence -0.0748 -0.0030 -0.0719 0.0254
Board diversity +1 -0.1298 -0.1049 -0.0249 0.0226355

13 =65.48

Prob > 2 = 0.0000
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Table 17: EU-panel variance inflation factor.

This table shows the variance inflation factor (\VIF) of the dependent variables of the regression

of RWA on Awareness. VIF is a measure of multicollinearity. As a rule of thumb, if VIF is

higher than 10, the model has multicollinearity issue, which impacts the significance of the

regressors.

VIF 1/VIF
Sizew1 3.772 0.265
Net loanst. 3.624 0.276
Leverage ratio 1 3341 0.299
Profitability t1 2.831 0.353
Inefficiencyta 2756 0.363
Diversification +1 2114 0473
Awarenesst.1 193 0518
Board diversity 11 1.706 0.586
Capital structure 1 1.616 0.619
Board size+ 1.454 0.688
Board independence 1 1.327 0.754
Mean VIF 2.406
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Table 18: U.S.-panel variance inflation factor.

This table shows the variance inflation factor (\VIF) of the dependent variables of the regression

of RWA on awareness. VIF is a measure of multicollinearity. As a rule of thumb, if VIF is

higher than 10, the model has multicollinearity issue, which impacts the significance of the

regressors.

VIF 1/'VIF
Sizew 7.157 0.14
Awareness,.; 417 0.24
Drversification i.p 3.287 0.304
Net loans.) 3.076 0.325
Capital structure 2.176 0.46
Inefficiencyy;; 1.928 0519
Leverage ratio ) 1.779 0.562
Board independence 1.715 0.583
Board diversity ) 1.689 0.592
Profitability . 1.658 0.603
Board s1ze 1397 0.716
Mean VIF 273
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Table 19: EU-panel linear regression RWA on Awareness

This table shows the regression of RWA on Awareness excluding the quadratic term of
Awareness. The standard errors are clustered at the bank level. All the regressors are lagged by
one period. Apart from the Awareness variable, all the other regressors function as control
variables. t-statistic is shown in parentheses. * represents significance at the 10% level, ** at
the 5% level, and *** at the 1% level. The model includes the bank fixed effect, the year fixed

effect and the country fixed effect.

RWA
Awareness, -5.643*
(-4.05)
S1Ze. -B.456%
(-4.81)
Leverage ratio; 175.6%
(3.62)
Profitability .. -0.0205
(-1.15)
Inefficiencyy -0.773
(-0.99)
Diversification -2.608
(-0.92)
Net loans;.; 1598
(3.47)
Capttal structure .4 0.0741*
(1.77)
Board size 0.255%
(3.51)
Board independence 0.00693
(0.28)
Board diversity -0.00507
(-0.22)
constant 186.1%
(5.02)
N 1251
Admsted R™2 0939
bank FE Yes
year FE Yes
country FE Yes

54



Table 20: U.S.-panel linear regression RWA on Awareness

This table shows the regression of RWA on Awareness excluding the quadratic term of
Awareness. The standard errors are clustered at the bank level. All the regressors are lagged by
one period. Apart from the Awareness variable, all the other regressors function as control
variables. t-statistic is shown in parentheses. * represents significance at the 10% level, ** at
the 5% level, and *** at the 1% level. The model includes the bank fixed effect, the year fixed

effect and the state fixed effect.

RWA
Awareness, ; -1.362
(-0.42)
81z -0.0697
(-0.03)
Leverage ratio; 116.7%
(3.44)
Profitability .., -0.261™
(-2.91)
Inefficiency, 1955
(2.78)
Drversification . 3810
(3.08)
Net loans, 9.006
(0.80)
Capital structure 0.00534
(0.13)
Board s1ze -0.905*
(-4.92)
Board independence -0.141%*
(-2.64)
Board diversity . 0.0402
(0.96)
constant 56.87
(1.19)
N 936
Adjusted R"2 0.839
bank FE Yes
year FE Yes
state FE Yes
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