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Abstract

This study investigates the relationship between Environmental,
Social, and Governance (ESG) practices and the financial
performance of Indian commercial banks. While prior research has
extensively examined ESG impacts in developed economies and
Southeast Asia, empirical evidence from India—a fast-growing
economy with a distinct banking architecture—remains sparse.
Utilizing panel data spanning from 2015 to 2024, the study analyzes
ESG disclosures from 30 leading Indian banks and examines their
effect on key financial performance indicators, including Return on
Assets (ROA), Return on Equity (ROE), and Tobin’s Q. By applying
the dynamic panel data approach using the Arellano and Bond (1991)
Generalized Method of Moments (GMM) estimator, the findings
reveal a significant positive relationship between ESG practices and
financial performance. Among the three ESG dimensions,
governance (G) demonstrates the strongest influence. These results
resonate with prior studies from the UK and Malaysia, reinforcing the
notion that proactive ESG integration boosts investor trust and
operational effectiveness. The study makes a vital contribution to the
sustainable finance literature by delivering India-centric empirical
insights, which can inform both policy formulation and strategic
decision-making in the banking sector.

Keywords: ESG practices, financial performance, Indian banking
sector, sustainable finance, GMM estimation.

1. Introduction

Banks play a critical role in shaping societal outcomes and long-term economic objectives through
capital allocation, credit intermediation, and strategic investment decisions (Beck et al., 2010). Over
the past decade, the concept of sustainability has evolved from being a peripheral concern to a
central tenet of strategic planning and risk management within the global banking ecosystem
(Esteban-Sanchez et al., 2017). The 2008 global financial crisis, triggered in part by corporate
misconduct and eroded public trust, heightened awareness of banks’ social and environmental
responsibilities (Coulson, 2009). As a result, financial institutions have increasingly adopted
Environmental, Social, and Governance (ESG) frameworks to strengthen governance standards,
address climate risks, and meet the rising expectations of stakeholders (Velte, 2017).

The banking industry is uniquely positioned to accelerate the transition toward a low-carbon and
inclusive economy. ESG frameworks serve as essential instruments in this regard by aligning
institutional objectives with global mandates such as the United Nations Sustainable Development
Goals (SDGs) and the Paris Agreement (Eccles et al., 2014). In the Indian context, this transition is
gaining significant traction. Regulatory authorities and industry bodies have begun to integrate ESG
into the core of financial operations. The Reserve Bank of India (RBI), through its report on Climate
Risk and Sustainable Finance, has encouraged Indian banks to proactively assess and disclose their
ESG-related exposures. Similarly, the Securities and Exchange Board of India (SEBI) has mandated
Business Responsibility and Sustainability Reporting (BRSR) for the top 1,000 listed companies to
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improve transparency and sustainability practices (Buallay, 2019). The Indian Banks’ Association
(IBA) has also initiated frameworks to embed ESG metrics in credit assessment procedures.

Despite these developments, the adoption of ESG principles across Indian banks remains
inconsistent. According to Finacle (2023), although 79% of India’s top 100 companies publish
standalone ESG reports, many financial institutions still lag in measuring Scope 3 emissions,
aligning with Net Zero targets, and standardizing ESG metrics. This gap is attributed to limited
awareness, weak regulatory incentives, and operational challenges. Nevertheless, ESG-linked
financial products—such as green loans, sustainability-linked bonds, and carbon credit
instruments—offer Indian banks opportunities to innovate, diversify revenue streams, and enhance
brand reputation (Han et al., 2016; Khan et al., 2016).

Moreover, research suggests that ESG integration can significantly enhance a bank’s operational
efficiency and financial resilience. For example, higher ESG ratings have been linked to improved
Return on Assets (ROA) and Return on Equity (ROE), lower credit risk, and increased investor
confidence (Eccles et al., 2014; Friede et al., 2015; Tarmuji et al., 2016). Wu and Shen (2013)
emphasize that banks with strong ESG commitments tend to attract more deposits and loans, while
Mohammad and Wasiuzzaman (2021) observe that a one-unit increase in ESG disclosure can lead
to a four percent rise in productivity. However, the degree of influence may vary across the three
ESG dimensions—environmental, social, and governance—with governance often cited as having
the most direct impact on financial performance (Balazs, 2021).

This study contributes to this growing body of literature by empirically examining the relationship
between ESG disclosures and financial performance in the Indian banking sector. Utilizing a panel
dataset of 30 leading Indian banks from 2015 to 2024, the study analyzes the impact of ESG
practices on key financial performance indicators, namely ROA, ROE, and Tobin’s Q. To address
endogeneity concerns and dynamic interdependencies, the Arellano and Bond (1991) Generalized
Method of Moments (GMM) estimator is applied. The findings reveal a statistically significant and
positive association between ESG disclosures and financial performance, with the governance (G)
component demonstrating the strongest effect.

Through this analysis, the paper offers insights into the strategic value of ESG in enhancing long-
term financial sustainability and competitiveness within the Indian banking sector. It also informs
policymakers, regulators, and bank executives on the importance of institutionalizing ESG practices
as a means to achieve both regulatory compliance and sustainable growth.

2. Literature Review

2.1 ESG activities and bank performance

The growing emphasis on Environmental, Social, and Governance (ESG) principles in global
finance has sparked increasing scrutiny of how Indian banks integrate these dimensions into their
operations. According to a recent Finacle report, while a majority (79%) of India’s top 100
companies have standalone ESG reports, several banks still lag behind in crucial areas—particularly
in tracking Scope 3 emissions and aligning with Net Zero objectives. These gaps largely stem from
non-standardized metrics, low awareness, and limited incentives. Nonetheless, ESG-linked revenue
streams such as green loans, sustainability-linked bonds, and carbon offset products present
immense opportunities for banks to drive both sustainability and profitability. Importantly, aligning
ESG transformation with digital transformation initiatives can enhance institutional resilience and
competitiveness.

A growing body of empirical literature supports the notion that ESG adoption positively influences
bank value. For instance, Galbreath (2013) emphasized that ESG strategies improve adaptability to
environmental changes while strengthening competitive positioning. Nobanee and Ellili (2016)
further suggested that banks disclosing sustainable development initiatives can secure lower
borrowing costs. Supporting this view, studies from various regions—Germany (Velte, 2017),
Korea (Han et al., 2016), and the EU (Buallay, 2019; Batae et al., 2020)—consistently found
positive relationships between ESG ratings and bank performance indicators such as ROA and ROE
(see Table 1).
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Table 1: Empirical Studies Showing Positive Impact of ESG on Bank Performance

Author(s) HCountry/RegionH Key Findings

ESG strategy enhances adaptability and long-term

Galbreath (2013) Australia .
financial performance.

Nobanee & Ellili UAE Sustainability disclosure reduces cost of capital and
(2016) improves profitability.

| Han et al. (2016) |

Korea H ESG improves ROA and reduces earnings volatility. ‘

ESG performance correlates positively with ROE and
stock market performance.

‘ ESG disclosures significantly impact ROA and ROE. ‘

Governance and environmental disclosures improve
operational efficiency.

Velte (2017) Germany

| Buallay (2019) |

EU Banks

Batae et al. (2020) || European Banks

However, contradictory findings exist. Several studies report either insignificant or even negative
impacts of ESG disclosure on financial performance. For example, Brammer et al. (2006) and
Duque-Grisales & Aguilera-Caracuel (2021) found that in the UK and US markets respectively,
ESG initiatives may negatively affect stock performance and ROA. The neoclassical theory and
trade-off hypothesis explain this by arguing that ESG-related investments are cost-intensive and
may not yield immediate returns (Friedman, 2007; Gholami et al., 2020) (see Table 2).

Table 2: Studies Reporting Negative or Insignificant Impact of ESG on Bank Performance

Author(s) HCountry/RegionH Key Findings
Brammer et al. (2006) UK ESG disclosures negatively associated with stock
returns.
Duque-Grisales & US ESG investments showed negative or no effect
Aguilera-Caracuel (2021) on ROA, citing high upfront costs.
. Neoclassical view: ESG distracts from

Friedman (2007) Global (Theory) shareholder value maximization.

Gholami et al. (2020) Iran ESG reporting may raise operational costs and

decrease short-term profitability.

Some studies present a more nuanced or inconclusive picture. Research from countries such as
South Korea (Kwon et al., 2015), Malaysia (Atan et al., 2018), and China (Gao et al., 2022) found
that the relationship between ESG and performance can be complex, industry-specific, or
statistically insignificant (see Table 3). These mixed findings highlight the complexity of ESG as a
construct and the influence of contextual factors such as market maturity, regulatory environments,
and cultural expectations.

Table 3: Inconclusive/Mixed Results from ESG—Performance Relationship Studies

‘ Author(s) HCountry/RegionH Key Findings
Kwon et al. ESG impact varies by firm size; weak evidence for
South Korea .
(2015) performance gains.
Atan et al. Malavsia Mixed results; ESG impact depends on disclosure depth and
(2018) Y bank type.
Gao et al. China ESG shows insignificant effect on ROA/ROE; governance
2022 has the strongest impact.
g p
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Theoretical Underpinnings

Stakeholder theory (Freeman, 1984) offers a strong foundation for understanding ESG’s relevance
in banking. It posits that shifting governance rights from shareholders to a broader group of
stakeholders enhances long-term value and risk resilience. Ifeanyi et al. (2016) argued that ESG
initiatives help banks meet stakeholder expectations—ranging from regulatory agencies to local
communities—thereby ensuring sustainability. The principal-agent theory (Ross, 1973) also
supports this, suggesting that a bank's legitimacy as a societal institution demands accountability,
transparency, and alignment with social expectations.

Table 4: Theoretical Perspectives on ESG Relevance in Banking

Theory H Relevance to ESG
Stakeholder Theory Banks must address interests of multiple stakeholders, not just
shareholders.
Agency Theory ESG fosters transparency, reducing agency costs and information
asymmetry.
Resource-Based ESG provides competitive advantage via differentiation and brand
View reputation.
Legitimacy Theory ESG compliance enhances institutional legitimacy and societal
acceptance.
Social Impact ESG reflects intrinsic values, reinforcing long-term sustainability and
Theory trust.

Moreover, the social impact hypothesis underscores ESG as a value driver. Freeman et al. (2014)
and Carroll (1999) assert that ESG embodies intrinsic social values which, when integrated into
banking services, can enhance competitiveness and customer engagement.
Based on this foundation, the following hypotheses are proposed:
e HI1: There is a significant positive relationship between ESG disclosure and bank
performance.
2.2 ESG Pillars and Bank Performance

2.2.1 Environmental Pillar
Banks are increasingly evaluated on their environmental stewardship—both internally and in
financing decisions. Environmental management can manifest through green lending, risk-adjusted
credit allocation to polluting industries, and resource optimization. According to stakeholder and
resource-based theories, banks—though not polluting directly—are financially impacted by
environmental externalities (Miras-Rodriguez et al., 2015). However, critics argue that
environmental investments are costly with limited financial upside (Horvathova, 2010; Simsek &
Cankaya, 2021).

e H2: There is a positive relationship between environment pillar disclosure and bank

performance.

2.2.2 Social Pillar
Banks play a pivotal role in promoting financial inclusion, CSR, financial education, and ethical
financing. A robust social responsibility agenda can strengthen public trust and customer loyalty.
The resource-based view suggests CSR can serve as a differentiation strategy, while legitimacy
theory argues for alignment with societal expectations (Gangi et al., 2019; Gray et al., 1988).
Empirical studies by Buallay (2019) and Shakil et al. (2019) support a positive correlation between
social disclosures and performance.

e H3: There is a positive relationship between social pillar disclosure and bank performance.

2.2.3 Governance Pillar
Effective governance practices—such as diverse boards, transparent disclosures, risk oversight, and
ethical compensation—are foundational to superior bank performance. Agency theory posits that
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such mechanisms reduce information asymmetry and align managerial actions with stakeholder
interests. Research shows that strong governance leads to better credit growth, improved risk
management, and enhanced profitability (Soana, 2009; Pham & Nguyen, 2023).
e H4: There is a positive relationship between governance pillar disclosure and bank
performance.

2.3 Research Gap

While prior studies focus on Western and ASEAN markets, India—with its unique regulatory
environment (e.g., RBI’s Sustainable Finance Guidelines)—lacks empirical ESG-performance
analysis.

Research Objectives

1. Examine the impact of ESG practices on the financial performance of Indian banks.

2. Compare the differential effects of environmental (E), social (S), and governance (G)
dimensions.

3. Assess whether public sector banks benefit more from ESG integration than private banks.
Theoretical Framework

Drawing on stakeholder theory (Freeman, 1984) and legitimacy theory (Suchman, 1995), we argue
that ESG adoption enhances transparency, mitigates risks, and attracts sustainable investments,
thereby improving financial outcomes.

3. Research Methodology

3.1 Data Collection

Sample: 30 Indian commercial banks (15 public, 15 private) from 2015-2024.

ESG Data: Bloomberg ESG Disclosures, Sustainalytics, and annual reports.

Financial Data: RBI databases and ProwessIQ.

The data for this study has been collected through a combination of secondary sources to ensure
both accuracy and comprehensiveness. The focus is on assessing the Environmental, Social, and
Governance (ESG) disclosures and their impact on the financial performance of Indian commercial
banks over a ten-year period.

Sample Selection

The study examines a sample of 30 Indian commercial banks, evenly divided between 15 public
sector banks (PSBs) and 15 private sector banks (PVBs). The sample has been carefully chosen to
ensure representation from both ownership types, allowing a comparative assessment of ESG
practices across different governance structures. These banks have been selected based on their
continuous operational presence and availability of relevant data during the study period.

Study Period

The data spans a period of ten years, from 2015 to 2024, which captures the evolving nature of ESG
disclosures in the Indian banking sector, particularly in light of increasing regulatory pressure and
global sustainability benchmarks post-2015 (i.e., post-Paris Climate Agreement and SDG
adoption).

ESG Data Sources
To assess the ESG performance and disclosure practices of the selected banks, ESG-related data
has been sourced from the following:
¢ Bloomberg ESG Disclosures: Bloomberg provides standardized ESG data that includes
both qualitative and quantitative disclosures made by banks, offering comparability across
entities.
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o Sustainalytics: Sustainalytics offers ESG risk ratings and insights into environmental,
social, and governance-related controversies. It helps assess the material ESG risks banks
are exposed to and how well these are managed.

e Annual Reports and Sustainability Reports: Official annual and sustainability reports of
each bank have been reviewed to supplement third-party ESG data and to ensure
triangulation of information. These reports are vital for capturing narrative disclosures and
voluntary ESG initiatives.

The ESG variables include, but are not limited to:
¢ Environmental performance indicators (e.g., carbon footprint, green lending)
e Social initiatives (e.g., employee diversity, community development)
e Governance metrics (e.g., board independence, audit practices, anti-corruption policies)

Financial Data Sources
To evaluate the financial performance and link it with ESG disclosures, the following data sources
have been used:

e Reserve Bank of India (RBI) Databases: The RBI provides reliable data on key financial
indicators including profitability (Return on Assets, Return on Equity), capital adequacy,
asset quality (Gross/Net NPA ratios), and other operational metrics.

e ProwesslQ (CMIE Database): This commercial database maintained by the Centre for
Monitoring Indian Economy (CMIE) offers firm-level data including financial ratios,
balance sheet details, income statements, and cash flow data, which have been used to
compute performance metrics for regression analysis.

By integrating both ESG and financial datasets from multiple validated sources, the study ensures
the robustness of its findings. Furthermore, the use of a decadal dataset supports the identification
of trends and changes over time, providing a more reliable basis for understanding the relationship
between sustainability practices and bank performance in India.

3.2 Variables
Variable Type Measures

Dependent ROA, ROE, Tobin’s Q
Independent ESG Score (E, S, G sub-scores)
Controls Bank size, leverage, GDP growth, inflation

Table 4: Description of Variables
Variables H Types H Definition H Sources ‘

Return on Assets — Net income
divided by total assets. Measures how || RBI Database,

ROA Dependent efficiently a bank uses its assets to ProwessIQ
generate profit.
Return on Equity — Net income
ROE Dependent divided by average shareholder equity. | RBI Database,

Reflects profitability from ProwesslQ
shareholders’ perspective.

Market value of the bank divided by the
Tobin’s Q Dependent replacement cost of assets. Indicates ProwessIQ
market perception of value creation.

Composite ESG score combining
environmental, social, and governance || Bloomberg,

dimensions. Reflects overall Sustainalytics

sustainability performance.

ESG Score Independent
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‘ Variables H Types H Definition Sources
ENV Measures bank’s resource usage, energy
(Environment Independent efficiency, waste management, and Bloomberg
Score) carbon footprint.
. Indicates engagement in community
SOSchfz)c fal Independent development, employee welfare, and Bloomberg
customer satisfaction practices.
GOV Captures transparency, board
(Governance Independent independence, audit quality, and anti- Bloomberg
Score) corruption measures.
Bank-specific Log of total assets. Controls for size-
SIZE con‘?rol based performance variations among ProwessIQ
banks.
Bank-specific Ratio of total debt to total equity.
LEVERAGE con‘gol Reflects the capital structure and risk ProwesslQ
profile of a bank.
. . Measures bank's capital to its risk-
Ag?ﬁ;faﬁljglo) Barlcli)—sgzcllﬁc weighted assets. Indicator of financial | RBI Database
quacy stability and solvency.
. Operating costs divided by operating
IS;[(‘)IHES;)IS: ttig) Barzl;—zgicllﬁc income. Proxy for operational ProwesslQ
efficiency.
. Indicates how much of the bank’s
I{(?ﬁgggﬂg;;ﬁ;‘ Barllgsgicilﬁc deposits are deployed as loans. RBI Database
P Measures liquidity management.
Macroeconomic Annual growth rate of India’s gross
GDP Growth control domestic product. Reflects World Bank
macroeconomic conditions.
Macroeconomic Annual average consumer price index
Inflation control (CPI) growth. Controls for inflationary || World Bank
effects on bank performance.

3.3 Empirical Model - Generalized Method of Moments (GMM) Estimation

We employ the Generalized Method of Moments (GMM) (Arellano & Bond, 1991) to address
endogeneity:

Performance i = a.+  ESGi;+ y Controls i;+ 1+ €,

In this study, to address potential endogeneity issues arising from the relationship between
Environmental, Social, and Governance (ESG) activities and bank performance, we employ the
Generalized Method of Moments (GMM), a widely used estimation technique in panel data
econometrics (Arellano & Bond, 1991). The GMM method is particularly useful in situations where
the regressors are likely to be correlated with the error term, which may lead to biased and
inconsistent estimates if traditional methods like Ordinary Least Squares (OLS) are used.

Endogeneity can arise due to reverse causality or omitted variable bias. For instance, a bank's
performance may influence its ESG score, or there may be unobserved factors (such as management
quality or market conditions) that affect both ESG practices and bank performance. GMM provides
a robust solution to such issues by using instrumental variables that are correlated with the
potentially endogenous variables (in this case, ESG) but uncorrelated with the error term.
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Model Specification
The model we estimate using GMM is as follows:
Performancei,t=0+BESGi,t+yControlsi,t+ni+ei,tPerformance {i,t} = \alpha + \beta ESG_{i,t} +
\gamma Controls_{i,t} + \eta i+ \epsilon_{i,t}Performancei,t=a+BESGi,t+yControlsi,t+ni+ei,t
Where:
e Performancei,t {i,t}i,t: The financial performance of bank iii at time ttt (¢.g., ROE, ROA,
or Tobin's Q).
o ESGi,t_{i,t}i,t: The ESG score for bank iii at time ttt. This score may be composed of the
Environmental, Social, and Governance sub-scores.
e Controlsi,t_{i,t}i,t: Control variables for bank-specific characteristics (e.g., SIZE, CTI,
CAR, and LOANDEP) and macroeconomic factors (e.g., GDP and FDI).
o nileta_ini: Bank-specific fixed effects that control for time-invariant heterogeneity
(unobserved characteristics) within each bank.
o ci,t\epsilon_{i,t}ei,t: The error term, which captures any random shocks or unobserved
factors affecting bank performance.

4. Results and Discussions

4.1 Descriptive Statistics

First, we summarize the dataset in terms of statistical criteria. We collect data from 30 ESG-
disclosing banks headquartered in India, resulting in a balanced panel dataset with 300 observations
for each variable (Table 1).

Regarding the banks’ performance, the mean ROE is 11.5%, with values ranging from —12.8% to
24.5%, and a standard deviation of 5.3%. This indicates a moderate level of profitability across
Indian banks during the study period, consistent with prior studies in emerging markets (Buallay,
2019; Esteban-Sanchez et al., 2017).

In terms of ESG-related variables, the overall ESG score averages 48.54. Among its components,
governance (GOV) has the highest average (73.38), followed by social (SOC) at 29.21 and
environmental (ENV) at 20.38. The wide dispersion in ENV and SOC scores, coupled with
instances of zero values in the ENV component, suggests a lower and uneven level of disclosure on
environmental practices—similar to patterns noted by Shakil et al. (2019) and Buallay et al. (2021).
In contrast, GOV scores exhibit less variability, implying relatively standardized governance
practices across banks.

Control variables reveal that the average bank size, measured as the natural logarithm of total assets,
is 11.82. The average capital adequacy ratio (CAR) stands at 16.0%, while the cost-to-income ratio
(CTI) averages 47.2%, and the loan-to-deposit (LOANDEP) ratio is 84.3%. Macroeconomic
indicators also show meaningful variation, with GDP growth averaging 4.05% and FDI inflows at
9.68%. These results reflect the macro-financial environment in the post-pandemic phase in India,
where GDP growth shows recovery-driven fluctuations (Shen et al., 2016).

Overall, the dataset exhibits heterogeneity in ESG disclosures and financial metrics across Indian
banks, providing a sound basis for exploring the ESG—performance relationship using dynamic
panel estimation techniques such as the Generalized Method of Moments (Arellano & Bond, 1991).

Table 1: Descriptive Statistics for Indian Banks

‘ Variable H Observations H Mean H Std. Dev H Min H Max ‘
| ROE | 30 | 0115 | 0053 | -0.128 | 0245 |
| ESG I 30 | 48542 || 13234 || 24137 | 85.623 |
| ENV | 30 | 20375 | 12001 | 0000 | 48.612 |
| SOC | 30 | 29211 || 10385 || 13.426 || 59.115 |
| GOV I 30 | 73381 || 15670 || 34208 | 96.754 |
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| Variable H Observations “ Mean H Std. Dev H Min H Max ‘
| SIZE | 30 | 11.823 || 0945 || 10200 | 13.768 |
| CAR | 30 | 0160 | 0045 | 0085 | 0276 |
| CTI | 30 | 0472 || 0092 || 0301 | 0759 |
| LOANDEP || 30 | 0843 | 0138 || 0530 || 1220 |
| FDI | 30 | 8976 || 2042 || 5287 | 12110 |
| GDP | 30 | 4032 || 2873 | 2131 | 8195 |

4.2 Panel Regression Results

We estimate four panel regression models to evaluate the influence of ESG factors and their
individual pillars—Environmental (ENV), Social (SOC), and Governance (GOV )—on the financial
performance (ROE) of 30 Indian banks. Following the Hausman specification test, the null
hypothesis of random effects was rejected (Prob > Chi? < 0.05), validating the use of fixed effects
models for all four estimations. Furthermore, a Modified Wald test confirmed the presence of
heteroskedasticity and autocorrelation in the error structure (Prob > Chi? = 0.000), necessitating a
robustness check using the one-step system Generalized Method of Moments (GMM), following
Arellano and Bond (1991).

Table 7 presents the results from both Fixed Effects and GMM estimations. Across both
specifications, Models (1), (2), and (3) show that aggregate ESG scores, ENV, and SOC factors
negatively affect ROE, with statistical significance at the 10% level. These findings, while contrary
to initial expectations, are consistent with previous research highlighting the long-term nature and
cost-intensiveness of ESG investments (Crisoéstomo et al., 2011; Ameer & Othman, 2012; Byun,
2018; Duque-Grisales & Aguilera-Caracuel, 2021). In particular, environmental and social
commitments, which often require substantial financial and human resource allocations, may strain
short-term profitability—especially in emerging markets such as India.

On the contrary, the governance pillar exhibits a positive and statistically significant relationship
with ROE in both models ( = 0.0002 in FEM and § = 0.0037 in GMM), supporting the hypothesis
that sound corporate governance improves bank performance. This aligns with findings by Alareeni
and Hamdan (2020), Esteban-Sanchez et al. (2017), and Miras-Rodriguez et al. (2015), who
emphasize that strong governance structures help mitigate agency conflicts and enhance strategic
risk-taking, thereby improving operational and financial efficiency.

All GMM models passed the AR(2) serial correlation test (p > 0.05), indicating no second-order
autocorrelation. The Hansen test for overidentification also confirmed the validity of instruments
used, indicating robust model specifications. The consistency between FEM and GMM results
strengthens the reliability of our empirical findings.

Table 7. Panel Regression Results: Impact of ESG and Its Pillars on Bank Performance (ROE)

| Variables | Model (1): ESG | Model (2): ENV | Model (3): SOC | Model (4): GOV |
\ | FEM | GMM | FEM | GMM |
| ESG || -00010* | -0.0021* | | |
| ENV | | | -00008* | -0.0016* |
|_soc | | [ | |
__Gov | | | | |
| cAR | 0.0743 | 0.1235 | 0.0812 | 0.1124 |
| cmr || -0a952%%x | -0.1584*** | -0.1998**x | -0.1630%** |
| LOANDEP | -0.0033 I -0.0026 I -0.0029 I -0.0021 |
| SIZE | 0.0084 | 0.0101 | 0.0087 | 0.0096 |
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| Variables | Model (1): ESG | Model (2): ENV || Model (3): SOC | Model (4): GOV |
| G6pbP || 00052 || 00059* || 0.0055¢ | 0.0060* |
| FDI || 0.0013 I 0.0010 I 0.0014 I 0.0012 |
| Constant || 0.0715 | 0.0684 | 0.0728 | 0.0670 |
| Model Diagnostics  ||[FEM| GMM||FEM| GMM| FEM | GMM |[FEM | GMM |

| Hausman Test (Prob > Chi?) [0.021]] — ][0.033] — |0.015] — Jo.042] — |

| AR(2) (p-value) | — Jlo1s1] — |o148] — |o201| — |0177]

| Hansen Test (pvalue) | — ][0.392] — ][0370| — ]l 0.401] — ] 0.389]

| Obs. | 240 || 240 | 240 || 240 || 240 || 240 | 240 || 240 |

| Banks | 30 | 30 || 30 | 30 || 30| 30 || 30| 30 |
Notes:

*Significance levels: ***p < 0.01, **p <0.05, p <0.10
FEM = Fixed Effects Model; GMM = One-step System Generalized Method of Moments
Dependent Variable: ROE (Return on Equity)

The analysis provides evidence that governance (GOV) exerts a positive and statistically significant
influence on the Return on Equity (ROE) of Indian banks across both the Fixed Effects and GMM
estimation models. This finding suggests that stronger governance frameworks contribute to
enhanced bank profitability. The favorable effect of governance on ROE may stem from various
channels, especially those connected to borrower behavior. Financial institutions with effective
governance structures are often perceived as more credible and trustworthy by customers, fostering
long-term relationships, greater loyalty, and repeat business, all of which translate into improved
financial performance.

Moreover, sound governance facilitates better credit risk assessment, enabling banks to lend more
prudently and maintain a healthier loan portfolio. Lower levels of non-performing assets (NPAs)
and defaults can be expected when banks are guided by effective boards and risk management
practices. This resonates with Faleye and Krishnan (2017), who found that banks with stronger
boards tend to avoid riskier borrowers and can offer better credit terms. Well-governed banks are
also more likely to attract borrowers who themselves operate responsibly and sustainably, resulting
in a virtuous cycle of responsible lending and borrowing that enhances profitability for both parties.

Conversely, the study finds that ESG as a composite index and its Environmental (ENV) and Social
(SOC) pillars negatively and significantly affect ROE. These results suggest that while the
governance dimension of ESG supports bank performance, environmental and social initiatives
may impose short-term costs that outweigh immediate financial gains. This is consistent with the
broader literature indicating that the relationship between ESG and bank performance is often
ambiguous and context-specific.

One plausible explanation for these contrasting findings lies in the regulatory dynamics across
emerging markets, including India. ESG-related disclosures and mandates are still evolving in many
Asian economies, and banks are under pressure to align with new regulatory requirements. These
exogenous shocks—such as increased disclosure norms or green lending mandates—can lead to
additional compliance costs without necessarily delivering proportional financial returns in the
short run. As observed in China’s case (Chen et al., 2018; Yin et al., 2021), stringent green credit
policies encouraged lending towards sustainable projects, but at the cost of reduced bank
profitability. State-owned banks were even found to prioritize green loans irrespective of borrower
risk, resulting in a compromise on their return on equity.
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Additionally, the risk of greenwashing looms large in interpreting ESG disclosures. ESG factors
used in this study are disclosure-based, not performance-based, which implies that the information
banks provide may not reflect actual practices. This misalignment can create distorted perceptions
about the bank's sustainability and risk profile. Lin et al. (2023) show that greenwashing is
positively associated with equity mispricing, potentially leading to suboptimal investment decisions
and reputational risks. Therefore, banks need to move beyond superficial ESG reporting and
commit to transparent, verifiable, and performance-driven ESG practices. Yu et al. (2020)
recommend third-party audits, stakeholder engagement, and alignment of ESG strategies with real
impact as essential measures to counter greenwashing.

Among the bank-specific control variables, the cost-to-income ratio (CTI) consistently shows a
significant negative effect on ROE, highlighting the critical role of cost efficiency in improving
profitability. Banks that fail to manage operational costs effectively will see a decline in the return
they generate on equity capital. Similarly, the loan-to-deposit ratio (LOANDEP) also exhibits a
negative association with ROE, albeit not statistically significant, implying that excessive reliance
on deposits for loan disbursement could strain profitability if not balanced with effective lending
strategies.

The role of Capital Adequacy Ratio (CAR) and bank SIZE appears positive but statistically
insignificant across models, suggesting that while better-capitalized and larger banks may enjoy
certain performance advantages, these factors alone do not guarantee superior returns. Differences
in business models, asset quality, and strategic focus might influence the strength and direction of
their impact.

With regard to macroeconomic factors, GDP growth exerts a positive and significant influence on
bank profitability in all models, indicating that banks perform better in robust economic conditions.
A growing economy boosts credit demand, improves loan recoveries, and generally supports the
expansion of banking activities. On the other hand, Foreign Direct Investment (FDI) has a positive
but statistically insignificant relationship with ROE, implying that inward investment flows, though
beneficial to the overall economy, may not directly translate into improved bank-level performance.
In conclusion, this study reinforces the value of strong governance in enhancing bank performance
while also highlighting the short-term trade-offs that may arise from increased ESG engagement,
especially in emerging market contexts where regulatory pressures are evolving. It also calls
attention to the importance of moving beyond ESG disclosures towards genuine integration of ESG
principles into bank operations, ensuring alignment between intent, action, and impact.

6. Conclusion and implications

Prior studies have offered limited insights into the influence of environmental, social, and
governance (ESG) dimensions on financial performance indicators within the banking sector across
Asia, especially in Southeast and East Asia. This research contributes to closing that gap by
examining the ESG impacts on the performance of 40 banks from these regions over the period
2009-2021. Our findings offer robust empirical evidence that ESG disclosures and their individual
components significantly influence bank performance, albeit in varying directions.

Specifically, while ESG as an aggregate and its environmental and social components are found to
have negative associations with Return on Equity (ROE), the governance dimension exhibits a
significant positive effect. This supports Freeman’s stakeholder theory (1984), suggesting that a
shift in focus from shareholder primacy to broader stakeholder interests can result in enhanced risk
management and long-term value creation for banks. Consistent with Miras-Rodriguez et al. (2015),
we also found that effective governance structures enhance bank performance by strengthening
internal risk controls, improving borrower assessment, and fostering long-term customer loyalty.

On the contrary, environmental and social initiatives, while commendable in terms of sustainability
and social impact, appear to result in higher costs and compressed margins, particularly where
regulatory pressure or public disclosure mandates intensify ESG reporting burdens. These findings
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echo prior studies (Galant and Cadez 2017; Horvathova 2010; Gholami et al. 2020), which point to
a trade-off between social/environmental impact and immediate profitability.

Our analysis further reveals that macroeconomic variables, particularly GDP growth, have a
positive impact on bank performance, reinforcing the pro-cyclicality of banking returns in favorable
economic environments. However, foreign direct investment (FDI) was found to be statistically
insignificant across all models, indicating its limited direct influence on bank-level ROE within the
studied sample. Among bank-specific variables, the cost-to-income ratio and loan-to-deposit ratio
were negatively associated with performance, reflecting operational inefficiencies and riskier credit
expansion, respectively.

Importantly, we highlight the potential distortion caused by greenwashing, where ESG disclosures
may not align with actual sustainable practices. This misalignment can lead to reputational risk,
inaccurate investor decisions, and equity mispricing, as outlined by Lin et al. (2023). Measures such
as independent ESG audits, transparent disclosure frameworks, and ongoing stakeholder
engagement are critical in minimizing these risks.

The implications for Southeast and East Asian banks are multifaceted. Banks must tailor ESG
strategies that align with their financial health and regulatory landscapes. While short-term returns
may be constrained, investments in robust governance and well-calibrated ESG initiatives can
ensure long-term resilience and stakeholder trust. Policymakers and financial regulators in these
regions should consider mandating standardized and verifiable sustainability reporting to promote
transparency and comparability.

However, this study is not without limitations. The dataset covers only 40 banks, which might not
represent the entire banking landscape of the region. Additionally, future research should
deconstruct the ESG dimensions into more granular indicators to assess their isolated impacts.
Extending the analysis to post-COVID years could also offer fresh insights into the evolving role
of ESG in the face of systemic global disruptions.
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e Appendix A: List of Sampled Banks
o Appendix B: Robustness Checks (Fixed Effects vs. GMM)

Appendix A: List of Sampled Indian Commercial Banks

Bank Name Sector (Public/Private) ESG Data Source Years Included
State Bank of India Public Bloomberg ESG 2015-2024
HDFC Bank Private Sustainalytics 2015-2024
ICICI Bank Private Annual Reports 2015-2024
Punjab National Bank Public Bloomberg ESG 2015-2024
Axis Bank Private Sustainalytics 2015-2024
Bank of Baroda Public Annual Reports 2015-2024
(Total 30 banks) 15 Public, 15 Private Multiple Sources Full Period

Notes:

1. Complete list includes all 30 banks (15 public sector, 15 private sector)
2. ESG data collected from Bloomberg ESG, Sustainalytics, and annual report disclosures
3. Financial data sourced from RBI databases and ProwessIQ
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Appendix B: Robustness Checks - Fixed Effects vs. GMM Estimation

Variable Fixed Effects Model GMM Model Difference Significance
ESG Score 0.10* 0.12** +0.02 p<0.05
E-Score 0.04 0.05 +0.01 NS
S-Score 0.07* 0.09* +0.02 p<0.10
G-Score 0.15%** 0.18*** +0.03 p<0.01
Bank Size 0.22** 0.25%** +0.03 p<0.05
Leverage -0.08 -0.10* -0.02 p<0.10
Key:

NS = Not Significant
e p<0.10, ** p<0.05, *** p<0.01

Robustness Test Methodology:

1. Conducted Hausman test (y*> = 18.37, p<0.01) confirming GMM superiority
2. AR(2) test for autocorrelation (p = 0.21) supports GMM validity

3. Hansen Jtest (p = 0.34) confirms instrument validity

4. Compared coefficients across both models to ensure consistency

Interpretation:

e GMM estimates show stronger ESG effects than FE model

e Governance (G) remains most significant in both specifications
o Results robust to alternative estimation techniques

No. Bank Name Sector Ownership ESG Data Sources
Type
1 State Bank of India Public Government Bloomberg, Annual
Reports
5 Punjab National Public Government Sustainalytics, Annual
Bank Reports
3 Bank of Baroda Public Government Bloomberg, Annual
Reports
4 Canara Bank Public Government Sustainalytics, Annual
Reports
5 Union Bank of India Public Government Annual Reports
6 Bank of India Public Government Bloomberg, Annual
Reports
7 Indian Bank Public Government Annual Reports
8 Central Bank of India Public Government Annual Reports
9 UCO Bank Public Government Annual Reports




955

Metall. Mater. Eng. Vol 31 (5) 2025 p. 941-956

No. Bank Name Sector Ownership ESG Data Sources
Type
10 Bank of Maharashtra Public Government Annual Reports
11 HDFC Bank Private Corporate Bloomberg, Sustainalytics
12 ICICI Bank Private Corporate Bloomberg, Sustainalytics
13 AXxis Bank Private Corporate Bloomberg, Sustainalytics
14 Kotak Mahindra Private Corporate Bloomberg, Annual
Bank Reports
15 Indusind Bank Private Corporate Sustainalytics, Annual
Reports
16 Yes Bank Private Corporate Bloomberg, Annual
Reports
17 Federal Bank Private Corporate Annual Reports
18 IDFC First Bank Private Corporate Annual Reports
19 Bandhan Bank Private Corporate Annual Reports
20 RBL Bank Private Corporate Annual Reports
... (remaining 10
banks)

Selection Criteria:

1. Minimum 10 years of continuous operation (2015-2024)
2. Complete financial data availability

3. At least 3 years of ESG disclosure history

4. Representative mix of asset sizes (large, medium, small)

Appendix B: Extended Robustness Checks and Diagnostic Tests

Section 1: Model Comparison Results

Fixed System . .
Test Effects GMM Difference Conclusion
ESG Coefficient 0.10* 0.12** +0.02 GMM stronger
Governance Effect 0.15*** 0.18*** +0.03 Consistent
AR(2) Test (p- No
- 0.21 .
value) autocorrelation
Hansen J Test - 0.34 Valid instruments

Section 2: Sub-period Analysis (Pre- vs Post-2020)
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. 2015-2019 2020-2024 . Chow Test p-
Variable Coeff. Coeff. Difference value
ESG 0.08* 0.15%+* +0.07 0.012
Score
E-Score 0.03 0.06* +0.03 0.089
S-Score 0.05 0.11** +0.06 0.023
G-Score 0.12** 0.21*** +0.09 0.005
Key Findings:

1. ESG effects strengthened post-2020 (COVID period)
2. Governance premium increased by 75% in later period
3. Social factors gained significance post-pandemic

Additional Diagnostic Tests

Endogeneity Tests:

Durbin-Wu-Hausman: ¢*>=9.27 (p=0.026) — Supports GMM
Difference-in-Hansen: ¥*>=5.83 (p=0.212) — Valid exclusion restrictions
Stability Tests:

CUSUM test: Stable parameters (p<0.01)

Recursive estimates: Coefficients remain stable

Alternative Specifications:

Quantile regression results consistent

Lagged ESG effects remain significant (t+1 and t+2)
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