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Abstract

Purpose – This work analyzes, through social-environmental reports, whether banks with higher
transparency in social-environmental policies better safeguard financial stability in Brazil.
Design/methodology/approach – The analysis is carried out through a panel database analysis of the 42
largest Brazilian banks, representing 98% of the Brazilian financial system. Seeking to avoid spurious results,
we followed rigorous methodological standards. Hence, we conducted an empirical analysis using a dynamic
panel data model, we used the difference generalizedmethod of moments (D-GMM) and the system generalized
method of moments (S-GMM).
Findings – The results show that the higher the transparency of social-environmental policies, the lower the
chance of possible stress on the financial stability of Brazilian banks. In sum, this study builds evidence that
disclosing risks related to policies about sustainability can enhance financial stability. It is essential to
highlight that social-environmental transparency does not have as direct objective financial stability.
Originality/value – The manuscript submitted represents an original work that analyzes whether banks
with higher transparency in social-environmental policies better safeguard financial stability. Some countries,
such as Brazil, have their potential for sustainable policies spotlighted due to their green territory and diverse
natural ecosystems. Besides having green potential, Brazil is a developing country with a well-developed
financial system. These characteristics make Brazil one of the best laboratories for studying the relationship
between transparency in social-environmental policies and financial stability.
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Paper type Research paper

1. Introduction
The subprime crisis in 2008 roused concern regarding tail risks, which happen when
unpredictable events become reality. These events are called Black Swans by Nassim (2008).
They should comprehend the following characteristics: it is an outlier with extreme impact
and, after the occurrence, is predictable and explainable (Runde, 2009). Inspired by this
rationale, the Bank of International Settlement coined the Green Swan phenomenon (Bolton,
Despr�es, Pereira da Silva, Samama, & Svartzman, 2020). They are nature-related events that
may lead to more significant challenges since they are more problematic than Black swans.
To provide further arguments and help the debate about whether climate risks and Green
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Swans represent potential issues for financial stability and whether being transparent
toward those subjects might help prevent financial distress, this article uses panel data
regression with the goal of understanding if transparency in social-environmental policies
can mitigate financial distress.

According to Networking for Greening the Financial System – NGFS (2022), banks can
play a leading role in mitigating environmental changes, which can be crafted by Green
Swans and other types of risks related to climate change. For instance, if the financial system
starts to neglect funding for companies or industries intensive on the environment (or carbon-
intensive), those enterprises’ activities would suffer a revamp to readjust their endeavors into
a more social-environmental approach. In other words, banks should embrace sustainability
in their workflow NGFS (2022). Consequently, these movements tend to modify and preserve
the environment, crafting ameaningful change in climate and social risks. On the other hand,
the United Nations Environment Program Finance Initiative –UNEPFI (2016) suggested that
social and environmental risks pose new challenges for financial institutions and not
pursuing paths to mitigation can lead the world to an unprecedented crisis propelled by
events related to climate issues. Considering this landscape, banks, policymakers and the
entire financial system should learn how to cope with events associated with climate change
and how to mitigate them.

After the subprime crisis and the concerning financial distress it caused, the Basel III
accord presented the idea of a market discipline that could lead to a sound financial system.
However, formarket discipline, financial institutionsmust be transparentwith regularity and
standardization in their reports (BIS – Basel Committee, 2004). Moreover, the BIS – Basel
Committee (2022) shares the same beliefs for social-environmental issues and suggests that
reporting risks related to climate is paramount to managing environmental issues.
Additionally, according to BIS, supervisors expect disclosures from banks to their
exposers on risks related to environmental and social risks to prevent financial distress.
By doing so, transparency in social-environmental policies gains a spotlight in discussions
concerning the financial system.

Social-environmental policies as well as greening the financial system should be a
worldwide endeavor. Some countries, however, such as Brazil, have their potential for
sustainable policies spotlighted due to their green territory and diverse natural ecosystems.
According to the Convention on Biological Diversity, it is estimated that 15–20% of the
world’s biodiversity is currently in Brazilian territory. Besides having green potential,
Brazil is a developing country with a well-developed financial system. Additionally, the
Central Bank of Brazil demands financial institutions have a social-environmental
responsibility policy. These characteristics make Brazil one of the best laboratories for
studying the relationship between transparency in social-environmental policies and
financial stability.

This study analyzes whether banks with higher transparency in social-environmental
policies better safeguard financial stability in Brazil. To our knowledge, no previous work
links financial stability with social-environmental transparency. Through panel data models
with Brazilian banks that together have more than 95% of the total assets of the financial
system from 2011 to 2019, the results indicate a positive relationship between transparency in
banking disclosure policies and financial stability. In otherwords, transparencymay enhance
financial stability in a large emerging country with green potential.

This article is divided as follows: section 1 presents the introduction. Section 2 displays an
in-depth analysis of financial stability, transparency and banking. Section 3 presents the
empirical strategy andmethodology as well as the data used in this article. Section 4 presents
the empirical results through a data panel analysis regarding the transparency of social-
environmental policy and financial stability. Section 5 discloses the robustness check and
Section 6 presents this article’s conclusions.
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2. Financial stability and transparency
Financial stability has gained muchmore attention in the literature and among policymakers
since the subprime crisis. This attention reflects the number of studies devoted to
understanding what enhances financial stability (De Moraes & de Mendonça, 2019; Montes,
Valladares, & de Moraes, 2021; De Moraes & Costa, 2022; Amidu & Wolfe, 2013; Tabak,
Gomes, & da Silva Medeiros, 2015). Despite the different approaches to defining financial
stability that have emerged, this work uses the definition offered by the Central Bank of
Brazil – CBB (2022). Financial stability is when the financial institution fully functions
without any crisis or difficulty in honoring its obligationswhile fulfilling its social duty. Thus,
to capture this idea, we use a comprehensive approach by diversifying the measurements of
financial stability, which are: Z-score with regulatory capital, Z-score using leverage and the
voluntary capital buffer.

Z-score is often used in the banking literature tomeasure the risk of insolvency; it was first
introduced as a risk measure by Roy (1952). According to Lepetit and Strobel (2013), the
Z-score can reflect the insolvency probability of financial institutions. There are different
standards for Z-score, and we follow two of them in this study: Lepetit and Strobel (2013)
calculated it with the capital adequacy ratio (CAR), while Fazio, Tabak, and Cajueiro (2015)
used this Z-score to evaluate financial stability in Brazil, which in this work will be
represented as Z-Score1(1). Fu, Lin, and Molyneux (2014) and De Moraes and Costa (2022),
however, calculated it differently by using, instead of CAR, a ratio between equity and total
assets. In this work, this ratio is called leverage (LEV). This will be represented as Z-score2 (2)
and it presents, under the assumption of a bank with stable returns, how many standard
deviations the return must diminish to drain equity (�Cih�ak & Hesse, 2010). Thus, despite
having the similar formula and, in both proxies, we are desiring a higher value, they present
different ideas. In both methods, ROA represents the return on assets, and the standard
deviation is calculated in both cases, according to De Nicolo, Boyd, and Jalal (2006).

Z1≡

ROAþ CAR

σROA
(1)

Z2≡

ROAþ LEV

σROA
(2)

Another financial stability proxy used is the voluntary capital buffer (03), which is howmuch
above the minimum required by regulators a bank maintains as additional capital to be used
in stress periods (Bis, 2010). It is studied in many relationships with macroprudential tools as
a proxy for financial stability. Montes et al. (2021) presented capital buffer behavior
throughout countries, thus placing a high capital buffer as a source of banks being protected
against economic downtrends. Further, De Moraes and de Mendonça (2019) argue that the
higher the capital buffer, the lower the solvency risks. Hence, banks with higher voluntary
buffers are less susceptible to crises once they possess more capital to resist challenging
times, preventing banks from getting sanctioned by the regulatory agency. The calculation is
the ratio between the capital adequacy ratio kept by banks and the minimum required by
regulation.

Buf f er ≡
CAR

minimumrequired
(3)

Nowadays, all stakeholders in financial stability consider climate change impacts. For
instance, NGFS (2020) suggested two possible types of bank risks related to climate that can
harm banks and countries’ financial stability: Physical risks represent risks that occur due to
climate-related events such as storms, hurricanes and other events that could be categorized
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as Green Swans. Javadi and Masum (2021) suggested a physical impact when presenting the
relationship between drought risk and the cost of borrowing for US firms. This relationship
implies that banks are aware of and price those risks. The second stream commented on is the
transitional risk, which is the consequence of transitioning to a greener economy. Lee, Wang,
Thinh, and Xu (2022) add to the literature that banks exposed to climate risks may be
negatively affected by liquidity creation.

As a result of this scenario, the relationship between the environment and banks entered
the spotlight in the literature, so the academia enlarged the efforts to understand it by
producing studies with different countries, datasets and objectives (Mur�e Spallone, Mango,
Marzioni, & Bittucci, 2021; Miralles-Quir�os, Miralles-Quir�os, & Redondo Hern�andez, 2019;
Weber, Scholz, & Michalik, 2010); thus, the importance of banks in changing the current
economy into a greener one as well as sizing, acting and mitigating these risks, due to how
much is at stake when considering climate changes in the equation, is highly accepted.
Consequently, those organizations tackling these problems are now not only relevant but
essential. Hence, a new stream of research emerged by compiling the idea of the Basel III
accord’s third pillar that discusses how transparency can mitigate financial distress and the
relevance of sustainable banking policies (Khan, Bose, Mollik, & Harun, 2020; Nobanee &
Ellili, 2016; Buallay, 2018). Our work follows a new strand of literature studying the
relationship between transparency in social-environmental policies and financial stability.

Measuring transparency is not a straightforward task. The literature, policymakers and
society should be aware of how diverse transparency can be and how banks, as well as other
enterprises, might craft ways of not establishing a meaningful policy. In this sense, De
Moraes, Grapiuna, and Antunes (2022), inspired by Horv�ath and Va�sko (2016), created the
social-environmental transparency index (SETI). This index has the lowest score of 0 and the
highest score of 9 and was built around four different angles: the general framework, which
comprehends the corporate environmental conditions to develop social and environmental
transparency, the report’s standardization, what is being reported andwhat is shown on their
website. By doing so, the index comprehends different parameters and ideas, including those
comprehended in Global Reporting Indicators (GRI), the Sustainability Accounting
Standards Board (SASB) and the Task Force on Climate-related Financial
Disclosures (TCFD).

We use the SETI developed by De Moraes et al. (2022) as our proxy for banking
transparency in climate policies. Table A.1 in the appendix presents the details about the build
of SETI. SETI has nine different parameters and except for the GRI parameter, which has three
possibilities (0, 0.5 and 1), all of themhave a binary result of 0 or 1. In the general framework, the
first category has the goal of measuring the corporate environment to craft social and
environmental policies. It has three parameters, so its total goes from 0 to 3. The second one is a
report, or, in other words, disclosure tools for those policies, with two parameters, so the score
goes from0 to 2. The third one is the reporting standards.Though it is important to disclose this
information, well-accepted patterns of disclosure must be followed. This category has three
different considerations, so the score goes from 0 to 3. Lastly is the website category, which
indicates the company’s willingness to have an exclusive communication channel for those
policies, and it has only one parameter, the score goes from 0 to 1.

According to DeMoraes et al. (2022), it is possible to understand some bank characteristics
that explain greater transparency in social-environmental policies. For instance, larger banks
present a higher score across all years observed. Another piece of evidence found is the causal
relationship between SETI and the bank’s risk measures. Finally, the results indicate the
impact of the regulator on enforcing banks’ transparency. Our study aims to amplify the
analyses to understand if transparency towards social-environmental policies enhances
Brazilian financial stability, which may indicate the best of the two worlds, compromising
sustainability and financial stability.
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3. Empirical strategy
Our empirical strategy aligns with previous research, exemplified by studies such as
Guidara, Lai, Soumar�e, and Tchana (2013) and Stolz and Wedow (2011), in which they
analyzed the practical implications of the Basel Framework on banking behavior.
The economic principles in the Basel Framework underscore the importance of
international prudential regulation for preserving financial stability [1]. Since Basel II,
transparency has held significant importance within this framework, as stakeholders armed
with data can influence financial institutions’ conduct. The market discipline highlighted by
the Basel Committee in the working paper on Pillar 3 (BIS – Basel Committee, 2001) plays a
pivotal role in fostering a resilient and stable banking system. Moreover, in the first semester
of 2024, the Basel Consultive will publish a document about the worldwide disclosure of
climate-related financial risks [2]. The focus is to analyze how the Pillar 3 disclosure
framework for climate-related financial risks would further its mandate to strengthen banks’
regulation, supervision and practices worldwide to enhance financial stability. In light of this
economic and regulatory rationale, Lupu, Hurduzeu, and Lupu (2022), Gehrig et al. (2024), and
ourwork developmethodologies tomeasure socio-environmental transparency and assess its
effects on financial stability.

According to B�atae et al. (2021), there is a positive relationship between environmental
commitments and financial performance through access to cheaper resources. Laguir et al.
(2017) suggest that financial and environmental performance may be mutually reinforcing.
Therefore, an increase in one aspect strengthens the other. Taking a different approach,
Jacobs, Singhal, and Subramanian (2010) discuss how a bank’s market value responds to
commitments related to environmental causes. Considering that transparency and socio-
environmental practices lead to commitments, it becomes possible to comprehend the
channels throughwhich this form of transparency impacts financial stability, as illustrated in
Figure 1.

From the point of view of financial performance or expectation channels, it is conceivable
that the social-environmental transparency of banks generates a positive reputation, increasing
deposits or investments. Therefore, it enhances cash flows and reduces the likelihood of a
banking crisis. Moreover, many funds and “green money” are directed toward social-
environmental commitments. Those willing to invest/lendmoney at a discounted rate are often

Figure 1.
Financial performance

channel and
expectation channel
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called green premiums (greenmium), reinforcing the theoretical notion of more accessible
financing for these banks. After identifying the channels through which transparency impacts
financial stability, it is necessary to build a specific socio-environmental transparencymeasure.
For that, we chose the SETI constructed by De Moraes et al. (2022).

The framework SETI on financial stability.
To understand the relationship between transparency in social-environmental policies

and financial stability, an unbalanced panel was prepared with over 40 Brazilian banks from
2011 to 2019 with annual data, thus gathering data from bank websites and the Central Bank
of Brazil (CBB). This selection acquires more than 95% of the total assets of the financial
system in Brazil and has as its theoretical foundation the Basel Committee for Banking
Supervision’s (BCBS) recognition of the proportionality of supervision [3]. For that, not all
banks should have the same degree of importance in supervision. The CBB divides the
Brazilian financial system into five segments, considering banks’ significance and the risk
posed to financial stability in Brazil. Consequently, this study only uses banks from segments
one to three because segments four and five do not present disclosure of social-environmental
policies and do not have considerable risks to the financial system.

The literature on banking and financial stability normally uses a set of variables to
understandhow to safeguard financial stability. Kasman andKasman (2015) andFu et al. (2014)
suggested that the logarithm of total assets (SIZE) plays a relevant role in financial stability,
where bigger banks tend to have a lower value for financial stability. Another variable often
used when explaining financial stability is return on equity (ROE), which gives insight about
how financial stability reacts to a bank’s profitability. In studies linking banks with
sustainability, Weber (2017) linked sustainability reports with profitability measures. In this
sense, ROEwill be placed as a control variable inside the baselinemodel. Moving further, Fazio
et al. (2015) suggested that liquidity negatively affects a bank’s financial stability.

Also trying to grasp how the macroeconomic condition affects financial stability,
Demirg€uç-Kunt and Detragiache (1998) suggested that the economic momentum may
interfere with the soundness of the banking system. Moreover, Jokipii and Milne (2008)
suggested procyclical behavior in banks. Thus, the output gap is one of the macroeconomic
variables used in this studywith the purpose of controlling the business cycle. Its calculations
are according to what Hamilton (2018) proposed. Other macroeconomic variables are part of
the equation. Monetary policy and its effects on the macroprudential environment are the
subject of De Moraes and de Mendonça (2019), who have found evidence regarding how
Brazil’s basic interest rate can interfere with risk measures. Equally to De Moraes and de
Mendonça (2019), this study presents the Brazilian monetary policy rate (IR) as a measure of
how monetary policy may affect financial stability. The last control variable used in this
model is credit variation, as DeMoraes and Costa (2022) suggested credit growth can reduce a
bank’s financial soundness, so for this reason credit variation (credit) was added to themodel.
Table A.3 in the appendix presents all variables and their descriptive statistics.

It is important to highlight the usage of a dynamic model to allow using the dependent
variable lagged as an explanatory variable since, as pointed out by De Mendonça and De
Moraes (2018), financial stability might suffer persistent effects. Hence, it is expected that the
lagged dependent variable may help explain financial stability. The model is represented as
follows:

FSi;t ¼ β1FSi;t−1þβ2 Transparency I ndexi;t þ β2 Xi;t þ β3 Z t þ ԑ i;t (4)

Where FSi;t represents all threemeasures of financial stability (Z-score1, Z-score2 and capital
buffer) for a given bank in each period, FSi;t−1 is the same threemeasures of financial stability
(Z-score1, Z-score2 and capital buffer), although lagged by one period to include the persistent
effect on bank behavior. Transparency Index is the transparency in social-environmental
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policies crafted by De Moraes and et at. (2022), X is a vector of specific banking control
variables, Z is a vector of macroeconomic variables used in the model and ԑ is the stochastic
error term.

3.1 Methodology
According to Baltagi (2005), using the dependent variable lagged in all models could lead to a
correlation problem with the error term in OLS (ordinary least squares) models. To overcome
this issue, this study uses the generalized moments method (GMM) with two different
approaches, as used by de Deus and de Mendonça (2015). The first model is proposed by
Arellano and Bond (1991) to solve the aforementioned problem, which estimates the first
difference in GMM panel data (D-GMM) and is one of the methods used in our estimations.
However, this method does not eliminate all possibilities of issues, as shown in Blundell and
Bond (1998), who suggested that its usage implies bias for a large or small sample, low
accuracy and weak instruments. To deal with those issues, a second methodology is used to
strengthen the outcomes. As proposed by Arellano and Bover (1995) and Blundell and Bond
(1998), the system GMM panel data (S-GMM) should be applied to deal with those problems,
as used by Montes et al. (2021), Kasman and Kasman (2015), Fu et al. (2014) and De Moraes
and Costa (2022). According to Bond, Hoeffler, and Temple (2001), the S-GMM enables a more
robust outcome by aggregating regression equations on differences and levels into a system
while using lagged differences and lagged levels of the variables as instruments in the model.

The transparency index and control variables may give rise to endogeneity concerns as a
result of the reverse causality between financial stability measures. Banking stability can
also enhance transparency, return on equity and liquidity. To address endogeneity, we
employ the difference GMM (D-GMM) estimator developed by Arellano and Bond (1991).
However, it is susceptible to weak instruments, mainly when the dependent variable exhibits
high persistence, as is likely in our model. A more robust alternative is the system GMM
(S-GMM) estimator, introduced by Arellano and Bover (1995), which proves advantageous in
configurations with highly persistent dependent variables, using an extensive set of
instruments to control for both endogeneity and reverse causality issues, similar to the
D-GMM estimator.

In this work, we follow the Basel framework, as is common in much of the banking
literature (Guidara et al., 2013; Stolz &Wedow, 2011; De Moraes & Costa, 2022). However, the
limitation lies in the absence of a robust theoretical foundation, which claims caution when
analyzing causality. Moreover, not all explanatory variables are entirely known and
measurable in the empirical model developed in this study. Nevertheless, in line with the
insights of Arellano and Bond (1991), the application of the dynamic panel data method
(GMM) offers a means to mitigate the influence of unobserved effects in the regressions,
enhancing the reliability of estimates even when certain variables are omitted from the
analysis. Additionally, using instrumental variables allows for more consistent parameter
estimation, even in situations involving endogeneity in explanatory variables and the
potential presence of measurement errors, as highlighted by Bond et al. (2001).

To check the validity of the outcome, some tests are run to identify problems and craft
confidence in our model. As proposed by de Deus and de Mendonça (2015), to understand if
the instruments used in the model are pertinent, the Sargan test (J-test) was applied as
described by Arellano (2003) as well as tests for serial correlation of first and second order.
The study presents AR(1) and AR(2), which give us an understanding of whether we have a
negative first-order correlation and a noncorrelation of second-order, respectively. To assess
the possibility of an over-fit of the instrument variable caused by using toomany instruments
that can create a bias (Roodman, 2009), the instrument/number ratio of cross-sections is
always under 1, as applied by De Mendonça and Barcelos (2015) [4].
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4. Results
With the objective of understanding the relationship between financial stability and
transparency in social-environmental policy, we present empirical evidence on the
relationship between financial stability and transparency in social-environmental policies.
This section is divided into subsections for each financial stability proxy: Z-score1, Z-score2
and buffer. All estimations use the D-GMM and S-GMM frameworks. Sargan’s J-test was
performed for all models. The over-identifying restrictions are judged valid. AR (1) andAR (2)
serial correlation tests were also performed. The AR (1) tests reject the null hypothesis in all
cases. The AR (2) tests do not indicate the presence of serial correlation.

4.1 Z-score1 - CAR
Table 1 presents the relationship between financial stability, as measured by Z-score1 and
transparency in social-environmental policies. The positive and statistical significance of the
SETI represents that banks with higher transparency offer less risk to financial stability.
This relationship may be explained since banks that understand and are especially
transparent about climate-related risks not only have more concern regarding them but also
tend to be safe and sound, embracing those policies. Being transparent about them brings
accountability since it forces them to keep their promises. A common expression for it is “you
do what you preach.” Further, society constantly observes this effort, which enforces this
behavior due to social coordination and market discipline.

In general, the positive and statistical significance of the lagged Z-score1 reveals a
persistent effect on financial stability, as found by De Moraes and Costa (2022). In other
words, financial stability has an inertia effect. Moreover, the consistency in all outcomes
suggests a strong relationship among them.

All control variables, to some extent, shared good insights from the literature on bank
behavior and its relationship with financial stability. The negative and significant value of the
bank’s size shows us that bigger banks tend to have a higher risk of financial instability than
small banks. This movement might be explained by the bigger possibility of diversification
inside its portfolio, anotherway tomitigate risksmeasured by the Z-score1, which craft a greater
possibility to leverage itself, thus safeguarding its stability despite the lower value on some risk
assessment variables. This finding is aligned with Fu et al. (2014), and its explanation can be
found inKim,Batten, andRyu (2020), wheremoderately diversified banks tend to bemore stable.
The return on equitywith a positive and statistically significant sign, since the variable is at the
same period as the Z-score, means that the ROE variable has more of a book value than a
practical one. In otherwords, the returnwas not divided among the equity holders, providing the
bank with a resource. Despite the possible mechanical relationship between ROE and Z-score, it
is understandable that ROE could explain a part of financial stability or a possible stress.

There are other bank characteristics proposed as control variables that display
meaningful insights. Liquidity with positive and statistical significance suggests a
straightforward understanding where banks with higher liquidity tend to reduce their risk
since banks with more liquidity are generally more able to honor their obligations in the short
term. The same result can be found in De Moraes and de Mendonça (2019). Regarding the
macroeconomic variable in the model, the Brazilian basic interest rate (SELIC) displays some
significance with a negative sign. Through an economic lens, we can understand this
phenomenon as a higher interest rate (IR) meaning higher risks for banks by enlarging the
possibility of a default on debts. Generalizing, the higher the interest rate, the higher the
chance of a bank being insolvent. This is the same result found by De Moraes and de
Mendonça (2019). The positive and significant results of the output gap exhibit that economic
growth interferes positively, thus reinforcing the thesis that banks will likely act in a
procyclical fashion. Credit variation does not show significance.

ECON



D
ep
en
d
en
t
v
ar
ia
b
le
:Z

-s
co
re
1

M
od
el

D
-G
M
M

D
-G
M
M

D
-G
M
M

D
-G
M
M

D
-G
M
M

S
-G
M
M

S
-G
M
M

S
-G
M
M

S
-G
M
M

S
-G
M
M

E
q
u
at
io
n
s

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

L
ag
g
ed

Z
-s
co
re
1

0.
22
6*
**

0.
22
9*
**

0.
22
8*
**

0.
27
6*
**

0.
28
7*
**

0.
23
6*
**

0.
23
5*
**

0.
30
4*
**

0.
29
9*
**

0.
30
7*
**

(0
.0
11
)

(0
.0
04
)

(0
.0
04
)

(0
.0
06
)

(0
.0
07
)

(0
.0
09
0)

(0
.0
09
)

(-
0.
00
7)

(0
.0
09
)

(0
.0
12
)

S
E
T
I

4.
27
9*
*

2.
53
9*
*

2.
74
2*
**

4.
17
8*
**

3.
05
6*
**

3.
97
1*
**

4.
28
0*
**

3.
77
1*
**

3.
54
8*
**

5.
24
4*
**

(1
.9
1)

(0
.3
71
)

(0
.7
52
)

(0
.9
86
)

(1
.0
47
)

(1
.1
04
)

(1
.0
86
)

(1
.1
88
)

(1
.1
07
)

(1
.2
86
)

S
iz
e

�4
.1
81
**

�3
.7
34
**
*

�3
.7
06
**
*

�3
.0
49
**
*

�2
.1
72
**
*

�3
.2
51
**
*

�3
.3
15
**
*

�2
.9
67
**

�2
.9
27
**
*

�3
.0
56
**
*

(0
.9
68
)

(0
.1
82
)

(0
.1
66
)

(0
.2
79
)

(0
.4
86
)

(2
.8
03
)

(3
.2
64
)

(-
2.
46
9)

(2
.9
78
)

(0
.3
25
)

R
et
u
rn

on
eq
u
it
y

3.
95
7*
**

2.
99
1*
**

2.
95
1

2.
43
2
**
*

1.
01
0*
**

3.
59
6*
**

3.
05
7*
*

1.
67
9*
*

1.
55
4*

1.
22
9

(1
.2
07
)

(0
.6
03
)

(0
.7
80
)

(0
.9
42
)

(0
.3
11
)

(8
.6
10
)

(1
1.
81
3)

(7
.1
80
)

(9
.0
51
)

(1
.0
09
)

L
iq
u
id
it
y

2.
59
8*
**

3.
32
1

4.
60
4*
**

3.
00
6

1.
24
4

3.
36
1*
*

2.
53
6*
**

3.
32
4*
*

(0
.5
17
)

(0
.6
25
)

(0
.9
75
)

(1
.2
50
)

(1
.0
82
)

(1
.4
84
)

(0
.9
47
)

(1
.6
55
)

IR
�0

.7
91

�0
.2

�1
.0
99
**

0.
38
2

�0
.1
03

0.
36
1

(0
.3
39
)

(0
.4
80
)

(0
.4
03
)

(0
.5
42
)

(0
.4
80
)

(0
.5
67
)

O
u
tp
u
t
g
ap

0.
51
0*
**

1.
16
6*
**

1.
10
0*
**

0.
87
5*
**

(0
.1
94
)

(0
.3
86
)

(0
.2
31
)

(0
.2
47
)

C
re
d
it
v
ar
ia
ti
on

�1
.3
55

1.
11
9

(0
.7
92
)

(1
.0
57
)

N
.O

b
s

22
4

22
5

22
5

22
5

22
5

22
5

22
5

22
5

22
5

22
5

In
st
./C

ro
ss

0.
86
8

0.
94
7

0.
97
3

0.
94
7

0.
97
3

0.
86
8

0.
86
8

0.
86
8

0.
86
8

0.
86
8

J-
st
at
is
ti
c

25
.2
67

31
.9
34

31
.5
86

33
.8
93

27
.4
01

29
.5
55

28
.1
58

30
.3
15

30
.0
19

29
.6
67

P
ro
b
.(J
st
at
is
ti
c)

0.
66
4

0.
47
0

0.
43
6

0.
24
3

0.
90
7

0.
43
6

0.
45
6

0.
30
0

0.
26
7

0.
23
7

A
R
(1
)

�2
.0
12

�1
.9
05

�1
.9
13

�1
.7
99

�2
.0
58

�0
.3
59

�0
.3
56

�0
.3
87

�0
.3
88

�0
.3
82

P
ro
b

0.
04
4

0.
05
6

0.
05
5

0.
07
1

0.
03
9

0.
00
0

0.
00
0

0.
00
0

0.
00
0

0.
00
0

A
R
(2
)

0.
48
3

0.
45
3

0.
44
2

0.
45
8

0.
65
6

0.
08
2

0.
08
2

0.
10
0

0.
10
7

0.
10
3

P
ro
b

0.
66
1

0.
65
0

0.
65
8

0.
64
3

0.
51
1

0.
24
1

0.
23
8

0.
12
9

0.
10
6

0.
11
6

N
o
te
(s
):
M
ar
g
in
al
si
g
n
if
ic
an
ce

le
v
el
s
w
it
h
(*
**
)d
en
ot
es

0.
01
,(
**
)d
en
ot
es

0.
05

an
d
(*
)d
en
ot
es
)0
.1
,a
n
d
st
an
d
ar
d
er
ro
rs
ar
e
in
p
ar
en
th
es
is
.I
n
co
n
so
n
an
ce

w
it
h
A
re
ll
an
o

an
d
B
ov
er

(1
99
5)
,t
h
e
tw

o-
st
ep

S
-G
M
M

w
as

ap
p
li
ed

as
w
el
la
s
th
e
co
n
si
st
en
t
co
v
ar
ia
n
ce

m
at
ri
x
of

W
h
it
e’
s
h
et
er
os
k
ed
as
ti
ci
ty
.A

n
d
,a
s
su
g
g
es
te
d
b
y
A
re
ll
an
o
an
d
B
on
d

(1
99
1)
,D

-G
M
M

w
as

ap
p
li
ed

S
o
u
rc
e
(s
):
A
u
th
or
s’
ow

n
w
or
k

Table 1.
Estimation of the

relationship between
social-environmental

transparency and
financial stability

Financial
stability and
transparency



4.2 Z-score2 – lev
To analyze how transparency in social-environmental policies affects the financial system,
Table 2 presents the output of estimations regarding Z-score2 as a proxy for financial
stability. With the results for Z-score1, SETI remained consistently positive and had
statistical significance. This reinforces the idea that disclosure of social-environmental
policies creates accountability and allows market discipline toward banks. Further, the
positive and statistical significance of the lagged Z-score2 displays a persistent effect on
financial stability. Hence, bankswith higher soundness will likely remain this way, but banks
already suffering from financial stress have a higher chance of remaining with the problem.
The same results were funded by De Moraes and Costa (2022).

Bank size shows the same negative sign with statistical significance, suggesting that
bigger banks are inclined to have a higher risk level than smaller ones, as shown in Z-score1,
although this might have as an explanation the fact that those banks have artifices such as
diversification to reduce the possibility of turmoil. ROE, despite losing part of its significance
when comparing Table 1 with Table 2, disposes in some models of a positive and significant
signal, so banks with higher returns on equity have higher soundness. Since both are
presented in the same period, the returns might not be divided yet with equity holders, thus
creating a financial resource for banks.

Liquidity, inmost of those cases, has a positive sign and displays statistical significance.
Thus, banks with higher liquidity tend to be more stable. That is, when banks are
conservative with liquidity, they are less risky than more aggressive banks toward
liquidity. Those results corroborate what was found in Fu et al. (2014) and Kasman and
Kasman (2015). Moving into the next control variable and the first one that is not bank-
specific, the Brazilian’s basic interest rate, when it has significance, it presents a negative
signal. One of the most likeable explanations for this relationship is that a higher interest
rate presents more challenges for banks when talking about financial stability since higher
interest rates may be seen as a proxy for higher risk in the financial system. Still in the
macroeconomic landscape, the positive and significant sign in the output gap displays once
again the procyclical behavior in bank behavior. In other words, as banks expand, they are
willing to take more risks when the economy is booming, but when it is in a downtrend,
banks have a more secure and defensive position. Credit variation remained without
statistical significance.

4.3 Capital buffer
As shown in Table 3 regarding capital buffer, the third proxy for financial stability presents
the relationship with SETI. Since all equations share a positive signal and statistical
significance, this suggests that the more transparent banks are, especially due to market
discipline, more capitalized and present more stability. In other words, banks that propose
and disclose their policies regarding social-environmental issues suffer from control from
different parts of society, crafting a more stable financial system.

Moreover, the positive signal and statistical significance of the lagged capital buffer
reinforces the thesis that financial stability will last. It means that a more conservative bank
tends to remain in the same position, and banks with more chances to suffer from instability
tend to remain on the same path. Moreover, the consistency in all outcomes suggests a strong
relationship inside it, which reinforces the findings regarding other variables since the
persistent effect is controlled.

The first equation presents the outcome regarding the base line model for financial
stability as measured by the capital buffer. The bank size and the return on equity are the
first control variables used, and the negative signal together with statistical significance
ensure the thesis that bigger banks tend to mitigate risk by other measures than retaining
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more capital. Moreover, return on equity’s variable with positive and statistical
significance poses the opposite of the classical risk and return dilemma, although the
same accountable explanation found in both previous models explains this, a priori,
contradiction.

Furthermore, the other control variables, among them macroeconomic and singular to
banks, presented expected signals and statistical significance, reinforcing the findings in
the transparency index. Liquidity presented a positive signal and was statistical. This
has a simple justification, indicating that banks with higher liquidity tend to suffer fewer
risks. The first macroeconomic variable added to the model, the Brazilian’s basic interest
rate, shares the same negative signal with significance, crafting more arguments
concerning the view that a high interest rate is likely to be seen as a higher risk in the
Brazilian landscape. A positive and statistically significant result in the output gapmight
be explained by Brazilian fast growth and slow growth; thus, this lag might be banks
waiting for the economic trend to be consolidated. The credit variation presents a
negative signal with statistical significance, enforcing the findings made by De Moraes
and Costa (2022).

5. Robustness analysis
By providing a robust analysis, we use Provisions (PROV) as a proxy for financial stability.
As suggested by De Moraes and de Mendonça (2019), provisions are a measure of coverage
for credit losses and are also used to measure financial stability since banks with higher
provisions normally present more conservative behavior. Table 4 shows all the results from
the models and equations. The positive relationship between the provisions and the
transparency index corroborates the causal relationship between transparency in
sustainability policies and financial stability. The high provision means that banks are
being conservative in scenario planning.Moreover, thismodel’s positive signal and statistical
relevance show that banks with higher transparency in sustainability policies tend to have a
more conservative approach regarding losses, thus preparing for a higher number of nonpaid
loans and safeguarding financial stability. Concerning control variables, the results remain
almost the same.

6. Conclusion
To investigate the impact of transparency on social-environmental policies in Brazilian
financial stability, we used a Brazilian banking panel with different proxies for financial
stability while using an index that measures transparency in those policies. The results
show that the higher the transparency of social-environmental policies, the lower the
chance of possible stress on the financial stability of Brazilian banks. In sum, this study
builds evidence that disclosing risks related to policies about sustainability can enhance
financial stability.

It is essential to highlight that social-environmental transparency does not have as
direct objective financial stability. However, one should not neglect that bank
transparency is a powerful tool because it creates a compromise between banks and
society. Furthermore, the results of this work indicate that the principles of transparency
presented in the third pillar of Basel III are being correctly extended to climate issues.
These findings have several political implications, among which we highlight: first,
policymakers are encouraged to incentivize greater transparency within the financial
sector to mitigate potential risks and second, regulatory frameworks should continue to
evolve to encompass climate and sustainability concerns, as demonstrated by the
alignment of Basel III principles.
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Notes

1. https://www.bis.org/basel_framework/

2. https://www.bis.org/bcbs/publ/d560.pdf

3. Table A.2 in the appendix presents the selected banks.

4. The instruments chosen follow Johnston (1984). In short, we use dates dated to the period t_(�1) or
earlier to help predict contemporaneous variables unavailable at time t.
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