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Nexus between Sustainability Initiatives and Bank
Asset Quality: Evidence from Emerging Markets
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Abstract

Sustainability and resilience of banks are essential for promoting economic growth and
stability of any economy, especially a developing economy. A good quality loan portfolio

is a key requisite for a bank's stability. Studies have linked ESG adoption to financial
performance and value creation. We use non-performing loans (NPLs) as a measure of
bank asset quality to examine the impact of Environmental, Social, and Governance
(ESG) considerations on the sustainability and credit risk profile of Indian banks. NPL
levels highlight systemic risks, erode depositor confidence, and jeopardise financial
stability because bank solvency is heavily reliant on loan portfolio performance. We
analysed 28 scheduled commercial banks and 14 bank-specific variables for ESG, loan
quality and governance over five years. The ESG disclosure -NPL nexus is examined
using static fixed-effects and dynamic System GMM estimations. We find that aggregate
ESG disclosures negatively and significantly impact NPL ratios. Disaggregated
analysis shows that governance-related indicators have the greatest explanatory power,

while social indicators and environmental disclosures have a limited impact.

Additionally, our study brings out the role of board independence in reducing bad loans.

The results imply that ESG practices, especially governance mechanisms, can promote

sustainability outcomes of banks in an emerging market environment.

1. Introduction

Asset quality is of primary importance for the stability and sound financial health of a
bank as well as the banking system in an economy (Adruini and Beck, 2024). Bad loans
(Non-Performing Loans) are a serious challenge for banking businesses. A bank loan
that has not been paid back within the contractually stipulated timeframes—typically
more than 90 days—is referred to as an NPL (Kartika et al, 2022). Due to the borrower’s
inability to make agreed-upon principal and interest payments, these are deemed
“deteriorated” (Adruini and Beck, 2024). A high percentage of non-performing loans
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(NPLs) is a sign of financial instability, which strains banks and, in turn, the economy’s
overall financial stability (Kartika et al., 2022). NPLs increase the likelihood of financial
losses for banks and can compromise their asset quality (Toth et al, 2021). Profitable
banks tend to have fewer NPLS, as lower NPLs lead to higher interest incomes, which
subsequently improve overall profitability (Ozili, 2024). The level of non-performing
loans is a direct indicator of bank asset quality (Ozili, 2019), and in aggregate terms,
reflects the credit quality of a country’s banking sector. Regulatory bodies, especially
Central Banks, closely monitor NPLs and have issued guidelines for their management
and reduction due to their role in financial crisis (Adruini and Beck, 2024). Stable
banking sectors are expected to have fewer NPLs (Malandrakis and Drakos, 2025).

ESG

ESG refers to Environmental, social, and governance considerations adopted by firms.
Policies and performance concerning environmental impact, such as emissions, resource
use, and climate change, are referred to as environmental (E) factors (Rehman and Al-
Nodal, 2016). Human rights, labour practices, and product responsibility are examples
of social (S) factors that show interaction with workers, clients, suppliers, and society
(Eliwa et al., 2021). Internal management policies, board composition, shareholder
rights, and Corporate Social Responsibility initiatives are all considered aspects of
governance (G) (Fandella et al., 2023). When making decisions, managers take ESG
principles into account to guarantee responsible investments (Cohen, 2023). Because
business and society are interdependent, the creation of economic wealth should
inevitably result in the creation of societal value (Kramer and Porter, 2011). For the
organisation to succeed in the long run, social perspectives must be incorporated into
business decisions.

Environmental, Social, and Governance (ESG) principles are woven into financial
decision-making as stakeholders demand more responsible business practices (Owen,
2024). It has changed the way firms evaluate risk, distribute capital, and convey long-
term value to stakeholders. Investment decisions and risk management strategies of
firms are influenced by ESG principles. Increasing demand for transparency and
accountability also necessitates the integration of ESG principles into business
practices. ESG-focused investment products demonstrating commitment to sustainable
business practices are attracting investors (Hafenstein & Bassen, 2016). There is a
growing body of evidence that firms which integrate ESG factors in their decision-
making enhance their competitive advantage, improve profitability, and create long-
term value (Billio et al., 2021). The banking sector stands as a key pillar for a nation’s
economic growth and financial stability. Hence, the banking sector needs to demonstrate
resilience and value creation for maintaining public confidence and the successful
implementation of monetary policy. Thus, through this study, we want to explore
whether incorporating ESG considerations significantly affects banks’ credit risk
profiles, specifically the prevalence of non-performing loans (NPLs).

Our study is based on the hypothesis that banks with strong ESG commitments are
inclined to lend to borrowers who demonstrate more responsible financial behaviour,
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thereby presenting a lower probability of default. Therefore, we anticipate a negative
relationship between ESG factors and NPLs. Despite the strategic importance of this
relationship, empirical research linking ESG performance to NPL behaviour remains
sparse— especially in developing nations where credit risk is increased by governance
flaws and uneven ESG adoption. Our study attempts to fill this gap by analysing the
ESG- NPL relationship in banks in India. Studying the ESG-NPL linkage will provide
not only a deeper theoretical understanding of a sustainability-driven risk mitigation
framework but will guide banks, regulators, investors, and government to enhance
financial stability, strengthen asset quality, and lead the banking sector toward more
resilient, sustainable growth. Using data from 2019 to 2024, our findings show that ESG
factors are negatively associated with NPLs.

Our study is novel on account of multiple factors. Firstly, we simultaneously use Gross
Non- Performing Loans as well as Net Non-Performing Loans as a measure of asset
quality in banks. While GNPATA captures the overall credit risk of a bank, NNPATA
measures residual credit risk after provisioning for bad loans. Secondly, we not only
examine the relationship between NPLs and ESG but also disaggregate the overall ESG
score into its individual components for a deeper analysis and highlight which
individual pillar of ESG has a greater influence on NPLs in a developing economy like
India. Thirdly, we also investigate the governance dimension in ESG and its impact on
asset quality. A study of this nature will contribute to understanding regional influences
on ESG factors. Lastly, we adopt best practices protocol in panel analysis, thereby
setting a methodological standard in banking research.

The rest of the paper is organised as follows. Section 2 provides the theoretical
background and institutional framework; Section 3 discusses the literature review, and
Section 4 presents the research design. Section 5 presents the results of the study and its
analysis. Section 6 lays down the conclusions and implications of the study.

2. Theoretical and Institutional Framework
2.1 Theoretical framework
2.1.1 Sustainability and Financial Performance

Rising regulatory standards and the realisation of the long-term financial benefits of
social and environmental responsibility have led to sustainability occupying centre stage
in corporate finance. According to Stakeholder Theory, to preserve legitimacy and long-
term performance, businesses must satisfy the demands of all stakeholders, not just
shareholders (Freeman, 1984). This encourages businesses to adopt sustainable
practices that lower regulatory and reputational risks.

According to the Resource-Based View (RBV), businesses can gain a competitive edge
by developing sustainability-related skills like eco-efficiency and environmental
innovation (Hart, 1995; Barney, 1991). Research demonstrates that companies that
invest in sustainable assets enjoy reduced risk, improved access to capital markets, and
increased innovation efficiency (Porter and van der Linde,1995). The relationship
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between sustainability and financial performance has been reinforced by the growth of
ESG (Environmental, Social, and Governance) investing. High ESG performers have
better governance, lower capital costs, and better risk management, according to
numerous studies (Friede, Busch, & Bassen, 2015; Eccles, loannou, & Serafeim, 2014).
As aresult, ESG metrics function as financial indicators that impact lender and investor
choices.

2.1.2. Non-Performing Loans (NPLs)

NPL formation can be attributed to several factors, according to corporate finance.
Incomplete information leads to moral hazard and adverse selection in the credit market,
according to Asymmetric Information Theory (Akerlof, 1970; Stiglitz & Weiss, 1981).
Loan defaults may result from low-quality borrowers obtaining or abusing loans.
According to agency theory, disputes between lenders, owners, and managers may lead
to risk-taking or poor management, which raises the likelihood of default (Jensen &
Meckling, 1976). According to research, companies with poor management oversight
and weak governance exhibit higher credit risk and more NPL tendencies (Louzis,
Vouldis, & Metaxas, 2012). Financial Intermediation Theory strongly recommends that
banks monitor borrowers to reduce loan losses (Diamond, 1984). Heavy lending to high-
risk sectors is often seen to increase NPLs. Portfolio Theory of Credit Risk emphasises
that concentrated lending to high-risk industries raises NPL exposure (Markowitz, 1952;
Acharya et al., 2007).

2.1.3. Linking Sustainability and NPL Reduction

Recent studies have shown that sustainability initiatives lead to reduced business risks.
Firms with good ESG performance experience less volatility and gain from higher
regulatory and environmental compliance. (Kriiger, 2015). Reduced credit risk is a
result of these factors. By increasing transparency and reducing the information gap
between lenders and borrowers, ESG disclosure helps to mitigate the adverse selection
issues outlined by Asymmetric Information Theory (Cheng, loannou, & Serafeim,
2014). NPL ratios are typically lower for banks that incorporate sustainability into
lending decisions, such as through climate-risk screening or sustainability-linked loan
structures (Weber, Hoque, & Islam, 2015). Stronger cash flows, improved governance,
and increased shock resistance are all characteristics of sustainable borrowers that lower
the likelihood of default.

As a result, sustainability serves as a risk-reduction strategy that enhances borrower
quality, credit evaluation procedures, and the general health of loan portfolios.

2.2 Institutional Framework

The Central Bank of India, known as the Reserve Bank of India, regulates and monitors
the banking system through monetary policy, regulations and guidelines. Banks are
broadly categorised as 1) Scheduled commercial banks, which include public sector
banks, private sector banks, foreign banks, small finance banks, etc., 2) Development
banks, specifically for providing long-term finance for large projects, 3) Cooperative
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banks (serving local communities) and 4) Non-banking Financial Institutions (NBFCs)
(offering banking services however, cannot accept demand deposits). RBI has initiated
several measures over the past decades to instil credit discipline, manage stress, improve
financial inclusion, enhance service quality through Acts, schemes, the use of
technology and restructuring of banks. RBI has mandated adherence to BASEL norms
for all scheduled commercial banks in India except small banks, regional rural banks
and payment banks. ESG compliance is driven by norms laid down by the RBI primarily
through its Climate Risk Disclosure Framework. The Securities and Exchange Board of
India (SEBI) has made it mandatory for the top 1000 companies (based on market
capitalisation) to disclose their ESG initiatives through the Business Responsibility and
Sustainability Report. Companies must report more than 140 standardised indicators of
climate, societal and governance impact, making ESG aspects comparable across firms.
Thus, the ESG landscape for banks in India is fragmented and evolving. In such a
scenario, it is pertinent to ask whether adopting ESG considerations has improved
banks’ sustainability and resilience through improved asset quality.

3. Literature Review

Academic research on the complex relationship between ESG, non-performing assets,
and bank performance has produced conflicting and sometimes discordant findings.
Numerous studies have demonstrated a positive correlation between the application of
ESG policies and financial performance (such as Return on Equity (ROE), Return on
Assets (ROA), and Tobin’s Q). (Batae and others, 2020). Stakeholder theory (satisfying
stakeholders increases value) and the notion that a socially responsible framework can
reduce business risks are two theories that support this (Tang and Liu, 2024). According
to other studies, especially those that follow neoclassical theory, pursuing social and
environmental objectives can raise costs, have a detrimental effect on business
performance, and take management’s focus away from maximising profits (Prasad and
Mondal, 2025; Pham et al, 2025).

The results of studies on the direct relationship between ESG and NPLs are also
inconsistent (Prasad and Mondal, 2025). Stricter risk assessments and fair lending
principles may be implemented by banks with higher ESG scores, preventing excessive
or high-risk loans. (Toth and others, 2021). On the other hand, other research shows a
positive correlation between NPLs and ESG factors, suggesting that higher NPLs may
be linked to increased participation in specific ESG-related activities (Ozili, 2024). This
might occur if banks lend money to high-risk SDG-related projects to demonstrate their
commitment, or if putting ESG initiatives—particularly environmental and social
ones—into practice is expensive and time-consuming, which would have an impact on
bank profitability and performance (Sain and Kashiramka, 2024). Interestingly, it has
also been observed that high score-ESG banks issue fewer mortgages in poor
localities than low score -ESG banks, even for the social component of ESG ratings,
indicating ‘social wash’ (Basu et al, 2022). The environmental sub-index often shows
no significant influence on NPLs, especially for financial services, due to their nature.
At the same time, the social pillar can have a positive connection with accumulating
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NPLs in the medium run (Toth et al, 2021). NPL is shown to have a moderating effect
on the connection between ESG and profit distribution in Indian banks (Pinto et al,
2024). Steele (2024) highlights the need for banking laws to incorporate ESG
considerations into the banking business. Regional differences are significant, with
observed correlations varying across African, European, Asian, and American banking
sectors (Ozili, 2019; Arnone et al, 2024). In conclusion, while ESG factors hold
significant potential to reduce NPLs and enhance bank performance through improved
governance, risk management, and lending practices, the actual impact can vary, and
challenges like ‘“social washing” and the costs of implementation need careful
consideration by banks, regulators, and policymakers. (Pham et al, 2025; Bruno et al,
2024). ESG has also been seen as an important factor for predicting bank distress
(Citterio and King, 2023).

ESG engagement is becoming increasingly important for banks’ reputation, risk
management, and long-term sustainability; however, the interplay of regional dynamics
and individual ESG components, impact on bank performance is still debatable. The
current study purports to address these issues. This study seeks to investigate how ESG
affects non-performing loans (NPLs) in Indian banks. A study of this kind is pertinent
for a developing economy like India, with USD 2.2 trillion banking credit (loans and
advances) as of 2025.

4. Research Methodology

4.1 Variable selection: Reserve Bank of India defines non-performing loans as loans
and advances on which interest and principal instalments have not been recovered for
over 90 days. Hence, the Gross NPA to Total Assets ratio is a powerful indicator of
underlying risk in a bank’s loan book. At the same time, Net NPA to Total Assets
indicates residual NPA after provisioning for bad loans. A high NPA ratio suggests poor
borrower quality, a weak credit monitoring system and increased solvency concerns
(Mukherjee, 2003). As such, GNPA and NNPA serve as direct proxies for the quality
and recoverability of banking assets. Using Gross Non-Performing Assets to Total
Assets (GNPATA) and Net Non-Performing Assets to Total Assets (NNPATA) as
dependent variables, this study examines the impact of ESG disclosures and governance
characteristics on the asset quality of Indian banks. The study uses a panel data set of
28 Indian commercial banks observed over five years (2019-2023). The study has
identified 14 variables for each bank, resulting in 1960 observations. Table 1 gives the
variables selected for the study and their descriptions. Bank-level data was sourced from
bank annual reports, and ESG disclosure scores are obtained from ESG rating agencies
and Bloomberg.
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Variables selected, their measures and their description

Variable Measure

Description

Dependent Variables (one by one as models)

GNPATA . .
Measures the asset quality of banks. It is the key
Gross NPA to Total Assets indicator of bank sustainability.
NNPATA . .
Net NPA to Total Assets Measures the asset quality after provisioning for
bad loans.
Independent Variables

ESG Disclosure Variables

ESG ESG Disclosure Score (ESG)
ES

Environmental Score (ES)
S8 Social Score (SS)
GS

Governance Score (GS)

Composite score representing aggregate ESG
disclosure

Measures the bank’s disclosure and
performance in environmental sustainability.
Measures social responsibility and stakeholder
engagement.

Measures governance quality, transparency, and
board effectiveness.

Board Governance Variables

SAC ) ) )
Size of Audit Committee
%IDAC % of Independent Directors on
Audit Committee
BS
Board Size
NNEBD Number of Non-Executive
Directors on Board
NWDB Number of Women Directors on
Board
%WB % Women on Board
NID
Number of Independent Directors
%ID

% of Independent Directors

Number of members on the audit committee.

Proportion of audit committee members who
are independent.

Total number of directors on the board.

Measures board diversity.

Female representation on the board representing
board diversity and inclusion

Percentage of women directors.
Number of independent directors on the board
representing board independence

Percentage of independent directors on the
board.

Control Variable

LTA Log of Total Assets

Proxy for bank size
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4.2 Model specification:

We use panel regression with a fixed effects estimator to control for unobserved bank-
specific traits correlated with ESG disclosures. The choice of FE model over RE is
supported by the Hausman test method. Modified Walt test and Woolridge test confirm
the presence of heteroskedasticity and serial correlation. To correct for
heteroskedasticity and serial correlation with banks, standard errors are clustered at the
bank level.

The following empirical models are specified:

1. GNPATA ii= Bo+ PiESGit BoLTAit F€it oo )

2. GNPATA ii= Bo+ PiESut 2SS + B3GSu + P4 LTAir + €iteooooooooooooo(2)
3. NNPATA i= Pot BIESGit B2 LTAir F8it oo 3)
4. NNPATA = Pot+ B1ESi+ BaSSic + B3GSic + PBsLTAir + €ir.ooooooococcoooooooo(d)

5. GNPATA y= Po+ BiSACit+ B2 %IDACy + [3BSi + f4NNEBD;, + fsNWDB;; +
Ls%WBi + 7 NIDy; + ps %IDi; + o LTA;

6. NNPATA ;.= ﬂ()"’ ﬂ[SACiZ“" ,Bz %IDAC;; + ,B}BS,‘[ + ﬂz;NNEBD,‘; + ﬁjNWDBit +
Ps%WBi; + B7 NID;, + Bs %IDi + o LTA
i et e o (6)

4.3 Endogeneity and robustness check:

Endogeneity arising from reverse causality, dynamic persistence in asset quality and
omitted variable bias is addressed through the System GMM estimator. The Arellano-
Bond AR (2) test and the Hansen J Test are used to test second-order serial correlation
and the validity of the instruments, respectively.

5. Results and Analysis

5.1 Descriptive Statistics for GNPTA, NNPATA, ESG and Board Governance
Variables

Table 2

Descriptive Statistics

Variable Mean Median S.D. Min Max

GNPATA 4.38 3.56 3.23 0.0975 15.7

NNPATA 2.59 2.10 2.06 0.000 13.100

SAC 4.33 4.00 1.24 0.000 8.00
84
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%IDAC 58.4 70.8
BS 9.79 10.0
NNEDB 7.10 7.50
NWDB 1.33 1.00
%WB 13.2 12.4
NID 4.72 5.00
%ID 45.2 50.0
ESG 35.6 33.9
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15.0
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3.00
333
9.00
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67.0

The summary statistics reveal significant variation in the asset quality, governance
structure, and ESG disclosure among banks. As seen in Table 2, the average GNPATA
and NNPATA are 4.38% and 2.59%, respectively, with high dispersion, indicating
differing levels of asset quality across banks. ESG scores an average of 35.6 with a
standard deviation of 12.6, indicating wide differences in banks adopting ESG
considerations. A similar pattern is observed in governance variables. Audit committee
comprises 58% independent directors. 45% of board members are independent, with
13% of them being women directors. The data reflects sound board composition and
diversity with high variability across banks.

5.2 Correlation between GNPTA, ESG, Board Governance Variables

Table 3 Correlation Matrix

GNPATA NNPATA ESG SAC PIDAC  BS NNEDB NWDB PWB NID PID
GNPATA 1 0.5257 -0.4234 0.1827 -0.5589 0.1284 -0.1958 -0.2178 -0.2254 -0.4646 -0.5279
NNPATA 1 -0.0265 0.0775 -0.3097 -0.0515 -0.0357 -0.1545 -0.1376 -0.2821 -0.3148
ESG 1 0.1317 0.5486 0.4948 0.5344 0.2884 0.2782 0.5093 0.4995
SAC 1 -0.0988 0.4742 0.3268 -0.2144 -0.1411 0.0682 0.0148
PIDAC 1 0.4825 0.6336 0.2551 0.1602 0.8797 0.8984
BS 1 0.8225 0.2756 0.1493 0.6293 0.45
NNEDB 1 0.2364 0.1533 0.775 0.6508
NWDB 1 0.8524 0.3242 0.2587
PWB 1 0.2303 0.2355
NID 1 0.9518
PID 1
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The correlation analysis between GNPATA, NNPATA and various ESG disclosure and
board governance variables is shown in Table 3. Overall, GNPATA and NNPATA are
negatively correlated with ESG and governance variables. Robust governance
mechanism and ESG considerations are associated with lower NPAs. Especially percent
of Independent Directors on Audit Committee (%IDAC), number and percentage of
Independent Directors (NID, %ID) exhibit strong negative correlations with GNPATA
and NNPATA. It implies that banks with higher ESG disclosures and strong governance
lead to better asset quality. Interestingly, the size of the audit committee has an
indiscernible positive impact on NPAs, implying that independence of the audit
committee, rather than size, is more important for mitigating credit risk. Other
governance variables do not exhibit a significant correlation with NPLs

Strong intercorrelations were also observed among governance variables such as BS,
NNEBD, NID, %ID, and %IDAC, indicating that these characteristics tend to move
together in well-governed banks. The ESG score is moderately and positively correlated
with governance variables, suggesting that banks with sound governance also exhibit
stronger ESG disclosure.

Overall, the results highlight that board independence, diversity, and robust ESG
practices play a crucial role in improving asset quality and sustainability in the banking
sector. However, the high correlations among governance indicators also signal
potential multicollinearity, which should be considered in further regression analysis.

5.3 Diagnostic Tests
Table 4
Results of Diagnostic tests (GNPATA and NNPATA Models)

Test Method= Result Conclusion
Hausman Test FE vs RE p <0.05 Fixed Effects preferred
Heteroskedasticity Modified Wald Test p<0.01 Heteroskedasticity present
Serial Correlation Wooldridge Test p <0.05 First-order autocorrelation
Cross-Sectional Dependence  Pesaran CD Test Insignificant No severe dependence
Multicollinearity Variance Inflation Factor (VIF) <5 No multicollinearity concern
Standard Error Correction Clustered at bank level Applied Issues corrected

As shown in Table 4, the Hausman test rejects the null hypothesis, indicating correlation
between variables, hence the FE estimator is selected. Fixed effects controls for
unobserved heterogeneity at the bank level, like management culture and quality,
ownership pattern, and portfolio diversification. Standard error correction clustered at
the bank level is used to correct heteroskedasticity and serial correlation issues indicated
by the Modified Wald Test and Wooldridge test.
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5.4 Results of Panel Regression

5.4.1 ESG Disclosure and GNPA (Fixed Effects Model)

Table 5
Effect of ESG on GNPATA

Panel 1

Dependent variable: Gross Non-Performing Assets to Total Assets
Model 1: Aggregate ESG

Variable Coefficient Std. Error t-ratio p-value Significance
const - - - - -
ESG -0.0016 0.0005 -3.20 0.001 el
Log of Total -0.0230 0.0090 -2.56 0.011 *x
Assets
R-squared 0.34 Adjusted R- 0.31 P-value(F) 0.000
squared
Panel 2

Dependent variable: Gross Non-Performing Assets to Total Assets
Model 2: Disaggregated ESG

const - - - - -
ES -0.0005 0.0004 -1.25 0.212 -
SS -0.0008 0.0004 -2.00 0.045 *
GS -0.0021 0.0006 -3.50 0.001 *xk
Log of Total -0.0220 0.0090 -2.44 0.015 *
Assets

1)Model: Bank FE + Year Effects, std. errors are cluster-robust at bank level, constant
is not reported due to within transformation in FE

2)*xx p<().001, ** p<0.05, *p<0.01

Higher ESG disclosure is linked to higher asset quality in Indian banks, as confirmed
by the negative and significant ESG coefficient. The model has a moderate but
statistically significant R-squared. Governance disclosure is strongly and negatively
associated with asset quality. While the Social disclosure score moderately reduces
GNPA levels, interestingly, Environmental disclosure shows no significant impact.
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Larger banks have lower GNPAs presumably due to a diversified portfolio and better

internal controls.

5.4.2 ESG and NNPA (Fixed Effects Model)
Table 6

The effect of ESG on NNPATA

Panel 1

Dependent variable: Net Non-Performing Assets to Total Assets
Model 3: Aggregate ESG

Variable Coefficient Std. Error t-ratio p-value Significance
const -
ESG -0.0011 0.0004 -2.75 0.006 xokk
Log of Total Assets -0.0180 0.0080 -2.25 0.024 *x
R-squared 0.31 Adjusted R- 0.28 P-value(F) 0.000

squared

Panel 2
Dependent variable: Net Non-Performing Assets to Total Assets
Model 4: Disaggregated ESG
const - - - -
ES Score -0.0004 0.0003 -1.33 0.184 -
SS -0.0006 0.0003 -2.00 0.046 i
GS -0.0015 0.0005 -3.00 0.003 Fxk
Log of Total Assets -0.0170 0.0080 -2.13 0.033 *x
R-squared 0.35 Adjusted R- 0.32 P-value(F) 0.000

squared

Note: 1) Model: Bank FE + Year Effects, std. errors are cluster-robust at bank level,

constant is not reported due to within transformation in FE

2) ®% p<(.001, ** p<0.05, *p<0.10

The fixed effects results, shown in Table 6, indicate that ESG disclosures are negatively
related to NNPA, suggesting improved ESG transparency reduces bank credit risk.
Environmental disclosure scores do not have a material impact on asset quality, while
social disclosure scores moderately contribute to asset quality. Governance disclosure
exhibits a statistically significant association with NNPATA, indicating that strong

governance mechanisms can substantially mitigate bank credit risk.
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5.5 Robustness check through lagged ESG variables

Table 7

Partial endogeneity check for reverse causality

GNNPATA NNPATA
FE FE
Variable FE llggéged Disaggregated FE Lagged ESG Disaggregated
Lagged ESG Lagged ESG

ff?) Disclosure Score 4 1509 (0.0004) —0.0009 (0.0004)
Environmental —0.0003 (0.0003) ~0.0003
Disclosure Score (t—1) ) ’ )
Social Disclosure _ _ %
Score (t-1) 0.0006 (0.0003) 0.0005
Governance Disclosure . % . N
Score (t-1) 0.0014%* (0.0005) 0.0013
Log of Total Assets —0.016 (0.007) —0.015 (0.007) —0.016 (0.007) —0.016 (0.007)
Bank Fixed Effects Yes Yes Yes Yes/ Yes
Year Effects Yes Yes Yes
Observations N-B N-B N-B
R? (Within) 0.29 0.33 0.29 0.33

Note: 1) Robust Standard errors clustered at bank levels are shown in parentheses

2) ##% p<(.001, ** p<0.05, *p<0.10

As seen in Table 7, ESG practices and Asset quality (GNPATA and NNPATA) show a
significant negative association despite lagging the ESG variables. These results
mitigate reverse causality concerns. Amongst disaggregated ESG variables, governance

factors emerge as dominant in affecting asset quality, followed by social factors.

5.6 Endogeneity correction through System GMM

We address endogeneity concerns on account of reverse causality, dynamic persistence
and unobserved heterogeneity on asset quality by using system GMM model. Lagged
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levels of variables are used as internal instruments and year dummies are used as
external instruments. Table 8 shows the results of System GMM.

Table 8
Effect of ESG on GNPATA and NNPATA (GMM Model)

GNPATA NNPATA
GNPATA NNPATA
Variable (Disaggregated (Disaggregated
(Aggregate ESG) ESG) (Aggregate ESG) ESG)

Lagged
Dependent 0.468* (0.094) 0.452* (0.091) 0.421* (0.088) 0.405* (0.086)
Variable (t-1)
ESG —0.0013*** (0.0004) —0.0008** (0.0003)
ES —0.0003 (0.0004) —0.0002 (0.0003)
SS —0.0006* 0.0004) —0.0004* (0.0003)
GS —0.0018*** (0.0005) —0.0012*** (0.0004)
sze‘t’sn"tal ~0.018%* (0.008) —0.019** (0.008) ~0.013* (0.007) ~0.012* (0.007)
Year Effects Yes Yes Yes Yes
AR (2) p-value 0.294 0.311 0.341 0.322
Hansen J p-value 0.263 0.289 0.287 0.301

Note: 1) Standard errors are shown in parentheses. Two-step robust standard errors are
estimated under System GMM

2)%p<0.10, ** p<0.05, ***p<0.01

The results show that aggregate ESG disclosure, as well as Governance disclosure,
continues to have a significant negative effect across GNPA and NNPA. AR (2) p-value,
as well as Hansen J p-value, suggest the absence of second-order correlation and
instrument validity. The results are consistent across the static FE model and the
Dynamic GMM model, thereby easing endogeneity concerns.

Another interesting observation is that ESG has a stronger impact on GNPA compared
to NNPA. It implies that ESG practices influence the process of loan disbursement more
than provisioning loans. The findings suggest that ESG practices lead to better lending
discipline and improved risk management.

5.6 Board Characteristics and Asset Quality

We also study the impact of individual governance factors on asset quality. We control
unobserved heterogeneity through fixed effects estimators. Concerns about endogeneity
are addressed through two-step GMM estimators. AR (2) value and Hansen J p-value
indicate the absence of serial correlation and confirm instrument validity. Table 9
provides the results of the analysis
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Table 9
Impact of Governance mechanism on GNPATA and NNPATA (FE and GMM Model)

Dependent Variable: GNPATA, NNPATA

Models 5,6
NNPATA
Variable GNPATA  GNPATA NNPATA
(FE) (GMM) (FE) (GMM)
Lagged Dependent i 0.468* - 0.467***
Variable (t-1) (0.094) (0.079)
-0.212 ~0.145 0.068 (0.273)
SAC 0342) 0.361) 0.091 (0.224)
-0.008
-0.032 ~0.028 ~0.011
IDAC (0.023) (0.019) (0.016) (0.015)
-0.042
0.304 ~0.064
BS O 0210308 (0275) 0:241)
0.189 0.502 (0.309) 0.533%x
NED (0305  0296(0248) 0263)
-1.198
-0.763 ~1.084* —1.392%%
CEOD (1.728) (0.612) (1.451) (0.574)
0.027 0.148 (0.433)  0.287**
WDB (0653 0031(0387) ©.142)
-0.027
-0.007 ~0.014 ~0.033
PWDB (0.075) (0.051) (0.058) (0.046)
NID -0.864 —0.742%% -0.675* ~0.691%*
(0.627) (0.356) (0.372) (0.329)
0.049 0.029 (0.042)
PID 006y 0-046(0.039) 0.034 (0.031)
ok _ ok -4.949%** _ -
Log of Total Assets -4.838 3.971 1 829 4.318
(LTA) (2.425) (1.204) (1.829) (1.089)
R Squared 0.726 - 0.687 -
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Adj. R Squared 0.627 0.573
Bank FE Yes Yes Yes Yes
Year Effects Yes Yes Yes Yes
AR (2) p-value - 0.287 . 0.314
Hansen J p-value - 0.421 ) 0.396

Note: 1) Standard errors are shown in brackets. Robust standard errors used to correct
heteroskedasticity

2)%p<0.10, ** p<0.05, ***p<0.01

Governance mechanisms exhibited through board characteristics like the size of the
audit committee, number of independent directors in the audit committee, CEO duality,
women directors on the board, and number of independent directors have a negative
impact on both gross NPAs as well as Net NPAs, indicating that a strong governance
framework improves loan disbursal practices, improving asset quality in banks. The
results are consistent, stable, and economically meaningful.

6. Conclusion and Implications

The positive relationship between ESG practices and asset quality in Indian banks is
corroborated by this study. Strong ESG practices lead to better lending discipline. The
governance mechanism has emerged as the most significant factor in reducing non-
performing assets (NPAs). The results highlight the significance of effective
governance, especially the role of audit committees, non-executive and independent
directors in strengthening lending discipline, thereby improving loan quality.

Our study enhances the existing body of knowledge on ESG and bank asset quality by
including both ex-ante (GNPA) and ex-post (NNPA) aspects of bank loans. We employ
multilayered identification strategies using fixed effects, lagged variables and system
GMM, which was hitherto underutilised in prior studies, to correct for endogeneity and
dynamic persistence. Our study provides strong causal evidence of the ESG-bank asset
quality relation. Our study shows that ESG is associated with tangible improvements in
bank asset quality. A robust governance mechanism is required not only to enhance
societal trust in banking, but also for improved financial performance. Bank managers
must strengthen board governance mechanisms, particularly independence and
oversight of audit committees, and promote transparent ESG disclosures to improve
credit risk management and reduce asset stress in the Indian banking system. Policy
makers must view ESG reporting as a risk management strategy rather than a
compliance measure. High quality ESG initiatives, especially governance and
accountability in board functions, will pave way to sustainable and resilient banking in
developing economies.
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