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Abstract

This study examined how ESG has influenced credit growth across MENA coun-
tries/regions and investigated the extent to which bank size and Islamic banking influ-
ence this relationship. Using panel data from 42 listed banks across 10 MENA countries
(367 bank-year observations from 2010–2023), the analysis employs quantile regression to
capture heterogeneous effects across different levels of credit growth. The findings showed
that ESG disclosure has a significant positive influence on credit growth across most quan-
tiles, except at the (25th) quantile where the effect was insignificant. Bank size moderated
this relationship, it weakens the ESG effect at the (10th) quantile but enhances it at the (25th,
50th, 75th) quantiles. Although the relationship remained positive at the (90th) quantile, the
impact slightly declined, suggesting diminishing marginal gains for larger banks. Islamic
banks strengthened the ESG disclosure and credit growth relationship at (10th and 25th,
90th) quantiles but weakened it at the median quantiles. Overall, the results demonstrate
that the effect of ESG disclosure on credit growth is heterogeneous and highly dependent
on bank characteristics, offering meaningful implications for policymakers and banking
practitioners in adapting ESG strategies to enhance credit growth across different quantiles.

Keywords: ESG disclosure; credit growth; Islamic banks; bank size; MENA region

1. Introduction
Bank credit growth is fundamental to financial intermediation and overall economic

development, as it underpins investment, consumption, and societal welfare. Broader
credit accessibility allows firms to enhance productive capacity, fosters entrepreneurial
activity, and supports job creation and income growth, thereby advancing inclusive eco-
nomic development (Beck & Levine, 2004). In the Middle East and North Africa (MENA)
region, where banks are the primary financial intermediaries, credit growth has shown
a strong association with macroeconomic dynamics. Recently, sustainability considera-
tions have added an additional layer to credit allocation processes, as banks increasingly
incorporate Environmental, Social, and Governance (ESG) factors into risk evaluations
and strategic policies. Consequently, ESG disclosure has emerged as a key mechanism
for signaling sustainability commitments, risk management orientation, and informing
long-term lending strategies.

Despite these developments, the impact of ESG disclosure on credit growth varies
across banks due to differences in governance effectiveness, strategic priorities, operational
frameworks, and institutional environments. In the MENA region, Islamic and conven-
tional banks may incorporate ESG practices differently, partly due to Shari’ah-driven ethical
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requirements (Dusuki & Abdullah, 2007), while bank size shapes the resources available
to implement ESG initiatives. Furthermore, as regulators and financial markets heighten
expectations for sustainability alignment, ESG disclosure has increasingly become linked
to banks’ competitive positioning and resilience strategies, particularly for banks seeking
to sustain investor confidence and comply with international reporting standards such
as GRI, SASB, and IFRS-S1/S2 (A. Buallay et al., 2023). These dynamics underscore the
expanding role of ESG not merely as a transparency mechanism but as a strategic factor
influencing credit allocation, reinforcing the need for empirical examination of how ESG
practices shape credit growth in the MENA context.

Building on this rationale, the study examined the influence of ESG disclosure on
credit growth across MENA region, emphasizing the moderating effects of Islamic banking
and bank size. In recent years, banks in the region have begun reporting ESG activities
more actively in response to regulatory initiatives, stakeholder expectations, and growing
investor attention. This shift toward ESG-oriented practices has enhanced institutional
credibility, mitigated reputational and financial risks, and aligned banking activities with
long-term stability goals (El-Khoury et al., 2023; Dimapilis, 2024). Drawing on panel data
from 42 banks in the MENA region, comprising 367 bank-year observations between 2010
and 2023. The larger number of observations reflects the multiple years of data that were
collected for each bank. Quantile regression is employed to capture the heterogeneous
effects of ESG disclosure across the credit growth distribution, allowing the analysis to
reveal how ESG practices influence credit expansion differently across banks and perfor-
mance levels. This approach provides empirical insights into the conditional role of ESG in
shaping bank-level credit dynamics.

This study represents the first rigorous quantile-based examination of the impact of
ESG disclosure on bank-level credit growth in the MENA region, explicitly accounting for
heterogeneity in banks’ ESG integration and reporting practices. While prior research has
primarily focused on ESG effects at the loan level, borrower-specific indicators, or overall
financial performance (Abdelsalam et al., 2023; Bressan, 2024), empirical evidence remains
limited regarding how ESG disclosure influences aggregate bank credit growth, particularly
in regions characterized by dual banking systems and distinct institutional environments
such as the MENA region. Consequently, the mechanisms through which ESG practices
translate into overall lending expansion, and how these effects vary across banking system
type and bank size, remain underexplored. This gap is particularly significant given
that Islamic and conventional banks may adopt and implement ESG practices differently.
The study further investigates these dynamics by incorporating the moderating role of
Islamic banking, operationalized as a binary variable distinguishing Shari’ah-compliant
from conventional banks, and by examining bank size as a moderator, reflecting how
scale and resource availability shape ESG effectiveness. By shifting the analytical focus
from borrower-level outcomes to the broader dynamics of credit growth, incorporating
distributional heterogeneity, and situating the analysis within the MENA institutional
context, this study provides novel empirical insights into how ESG disclosure drives
bank-level credit expansion.

From a practical perspective, this research provides valuable insights for policymakers,
regulators, and banking institutions. It informs the design of ESG disclosure frameworks
and related policies that enhance ESG integration, accountability, and decision-making
within banking operations. Banks can adopt ESG-aligned credit strategies to mitigate
financial and reputational risks while promoting long-term stability. Integrating ESG con-
siderations into lending and financing activities enables banks to identify new business
opportunities, strengthen risk management, improve competitiveness, and support resilient
economic development. Islamic banks can operationalize ESG principles in accordance
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with Shari’ah guidelines, translating ethical and social commitments into concrete lending
practices that foster stakeholder trust. Promoting ESG-informed financing enhances trans-
parency, accountability, and sustainable value creation, while also providing avenues for
future research on the interplay between ESG disclosure and credit dynamics, especially in
emerging markets and Islamic finance contexts.

The structure of this paper is as follows: Section 2 presents the theoretical framework
and reviews the literature. Section 3 explained the methodology applied in the study.
Sections 4 and 5 present results and discussion and robustness checks. These are followed
by Section 6 provides the study’s conclusions, highlights policy implications, acknowledges
limitations, and proposes areas for future research.

2. Literature Review
2.1. Stakeholder Theory

Stakeholder theory highlights that firms must manage the interests of diverse stake-
holders, including shareholders, customers, regulators, employees, and society, to preserve
legitimacy and achieve sustainable outcomes (Freeman, 1984; Gilbert & Rasche, 2008). In
the banking sector, ESG disclosure serves as a strategic tool that can directly affect credit
growth by influencing stakeholder perceptions and behaviors. By promoting transparency,
ESG practices signal accountability and responsiveness, reducing information asymmetry
and mitigating perceived operational and financial risks. This risk reduction encourages
banks to expand credit and implement proactive lending strategies (A. M. Buallay, 2020;
Oikonomou et al., 2014). Moreover, robust ESG disclosure strengthens banks’ reputa-
tions and fosters trust among depositors, investors, and regulators, which can improve
access to long-term funding, lower the cost of capital, and support greater lending capacity
(Poursoleyman et al., 2022; Bressan, 2024).

Incorporating ESG criteria into credit assessments enables banks to allocate capital
toward sustainable and resilient sectors, reinforcing portfolio stability and shaping the
broader financial ecosystem (Arnone et al., 2024; Cao et al., 2024). Within Islamic banking,
these mechanisms are further amplified, as Shari’ah-compliant principles of ethical lending,
social accountability, and risk-sharing are inherently aligned with ESG objectives, allowing
Islamic banks to convert ESG disclosure into tangible credit growth (Bayoud et al., 2012;
Abbas & Ali, 2022).

By demonstrating a commitment to stakeholder welfare, Islamic banks can offer favor-
able financing terms, reduce risk exposure, and attract long-term deposits and institutional
investors who prioritize sustainability and ethical conduct. This alignment enhances banks’
reputations, strengthens stakeholder trust, and supports the sustainable expansion of credit,
illustrating the practical mechanisms through which ESG disclosure influences bank-level
lending behavior in both conventional and Islamic banking contexts.

2.2. The Resource-Based View (RBV) Theory

The Resource-Based View (RBV) highlights that firms achieve competitive advantage
and superior performance by leveraging valuable, rare, inimitable, and non-substitutable
internal resources and capabilities (Wernerfelt, 1984; Barney, 1991). In the banking sector,
bank size serves as a proxy for the availability of organizational resources and the strategic
capacity required to implement ESG initiatives effectively (Capron & Hulland, 1999). Larger
banks generally possess more advanced risk management systems, robust governance
structures, and sophisticated technological infrastructure, enabling them to operationalize
ESG principles efficiently and incorporate ESG considerations into lending decisions (Hart,
1995; Teece et al., 1997). This enhanced capability allows larger banks to translate ESG
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disclosure into greater credit growth by extending loans with greater confidence, allocating
capital strategically, and managing ESG-related risks.

In contrast, smaller banks often encounter significant resource constraints that limit
their ability to implement ESG initiatives beyond regulatory compliance. Restricted finan-
cial, technological, and human resources reduce the scope for embedding ESG into strategic
decision-making and operational processes, thereby constraining the effectiveness of ESG
disclosure in driving credit growth (Cornett et al., 2016). By connecting ESG adoption to
internal capabilities, RBV explains the heterogeneity in ESG effectiveness across banks
of different sizes and provides a theoretical foundation for hypothesizing that bank size
moderates the ESG–credit growth relationship.

By synthesizing Stakeholder Theory and RBV theory, this framework further explains
how ESG practices influence credit growth, highlighting the moderating roles of bank size
and Islamic banking orientation. Larger banks, with greater resources and capabilities, can
implement ESG strategically, enhancing credit growth and attracting socially responsible in-
vestors and customers (Fernando et al., 2017). Islamic banks, guided by Shari’ah principles
emphasizing ethical conduct, social responsibility, and environmental stewardship, can
achieve stronger ESG alignment, integrating ESG into lending decisions more effectively
and potentially outperforming conventional banks in translating disclosure into credit
growth (Nizam et al., 2019).

2.3. Theoretical Framework and Research Hypotheses
2.3.1. Environmental, Social, and Governance Disclosure and Credit Growth

ESG disclosure indicates the communication of information related to environmental
impacts such as resource usage, waste management, and pollution controls, alongside
social initiatives including impacts on the community’s workplace conditions, and other
social effects, and governance practices encompassing transparency, board diversity, and
interactions with shareholders (Ribando & Bonne, 2010). Banks have increasingly adopted
ESG strategies to enhance corporate image, engage responsible investors, manage risk
exposure, and align with global sustainability goals. A strong ESG profile generally
indicates lower financing risks, as it reflects a proactive stance toward environmental and
social challenges and signals a bank’s long-term resilience and responsible management
(Friede et al., 2015; Lisin et al., 2022).

Although prior studies have examined the effects of ESG on financial performance,
stability, stock returns, and lending behaviors (Bătae et al., 2020; Abdelsalam et al., 2023;
Loan et al., 2024; Mallek et al., 2024), the existing literature provides limited understanding
of how ESG disclosure influences aggregate bank-level credit growth. Empirical evidence
suggests that robust ESG engagement can enhance financial performance (Ben Ali &
Chouaibi, 2024), strengthen stability and financing capacity during periods of economic
volatility (Ayadi et al., 2010; Abdelsalam et al., 2023), and facilitate larger loan sizes, lower
collateral requirements, and reduced borrowing costs (Qian et al., 2023). Banks with strong
ESG reputations also tend to hold larger shares of consumer and commercial lending
portfolios and extend financing preferentially to borrowers with credible sustainability
practices (Bressan, 2024; Houston & Shan, 2022).

While prior research highlights the potential benefits of ESG disclosure for financial
performance, stability, and lending behavior, its effects are not always positive. Empirical
evidence indicates lower returns when ESG intensity exceeds certain thresholds (J. Wang
et al., 2024), reduced lending activity during periods of financial stress (Danisman &
Tarazi, 2024), and potential declines in performance due to increased costs and opportunity
trade-offs (Nareswari et al., 2023). Environmental disclosures have been linked to adverse
firm-level outcomes (Saygili et al., 2022), and some studies report no significant relationship
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between ESG disclosure and financial performance (Lamanda & Tamásné Vőneki, 2024).
These mixed findings suggest that the influence of ESG on lending behavior is complex,
contingent on contextual factors, and may vary across banks. In the banking sector, this
complexity is particularly pronounced. The extent to which ESG disclosure translates into
bank-level credit growth depends on bank-specific characteristics, such as size, governance
capacity, and resource availability, as well as broader institutional and regional factors.
In the MENA region, banks operate within diverse institutional environments and dual
banking systems, which shape the mechanisms through which ESG practices affect credit
allocation. Consequently, understanding these dynamics is essential for identifying the
conditions under which ESG contributes to expanded lending, informing regulatory and
strategic decision-making, and guiding banks seeking to embed sustainability into their
credit strategies.

Despite the increasing recognition of ESG’s relevance for bank performance and
lending behavior, empirical evidence on its direct impact on credit growth at the bank
level remains limited, especially in regions characterized by both conventional and Islamic
banking and diverse institutional environments, such as the MENA region. Understanding
these mechanisms is essential for evaluating ESG’s influence on lending practices, informing
policy development, and guiding banks in implementing sustainable finance strategies.
Accordingly, the present study employs a distribution-sensitive approach to examine how
ESG disclosure impacts bank-level credit growth across different quantiles. Based on this
framework, the following hypothesis is proposed:

H1. There is a positive relationship between ESG disclosure and credit growth.

2.3.2. Moderating Role of Bank Size on ESG Disclosure and Credit Growth

Due to economies of scale, larger banks generally have more resources to invest more
heavily in ESG initiatives (Taliento et al., 2019). Higher ESG scores enhance transparency
and foster trust among depositors. Since sustainability reporting involves substantial costs,
larger banks allocate more funds for collecting and disclosing ESG data than smaller banks
(Azmi et al., 2021).

Prior studies indicate that larger banks tend to integrate and disclose ESG practices
due to their financial capacity, positively impacting stock returns (La Torre et al., 2020;
Mallek et al., 2024). Larger banks can leverage their scale to expand activities and enhance
performance; they also face higher ESG-related costs (Goddard et al., 2004; García-Herrero
et al., 2009). Larger banks are better positioned to manage these costs, benefiting from their
substantial resources. Michael et al. (2023) further demonstrates a positive association
between bank size and the diversity of ESG activities and overall performance, suggesting
that larger banks tend to allocate considerable resources to ESG initiatives to comply with
evolving investor and regulatory requirements. However, larger banks often engage toward
non-lending activities, such as improving investment products, issuing green bonds, or
enhancing risk management. While these initiatives enhance ESG performance metrics,
they contribute less to credit growth compared to smaller banks, which helps explain the
negative effect of ESG on credit growth (Ibrahim, 2016; Aysan & Ozturk, 2018).

In contrast, smaller banks often prioritize cost control and may engage in informal
sustainability activities, as formal ESG reporting can be expensive (Baumann-Pauly et al.,
2013). Although smaller banks can adopt ESG practices more flexibly, their limited resources
may constrain the sustainability of such initiatives over the long term (J. Wang et al., 2013;
Orazalin, 2019; Zaiane & Ellouze, 2023). Conversely, ESG adoption in smaller banks can be
particularly advantageous, as they are more visible in local markets, respond quickly to
specific customer needs, and focus on mission-driven goals such as SME or green financing.
Consequently, smaller banks tend to focus on cost efficiency and performance gains through
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targeted CSR initiatives rather than broad-scale ESG reporting (Baumann-Pauly et al., 2013;
Rahat & Nguyen, 2023; Mallek et al., 2024; Zaiane & Ellouze, 2023).

Although no prior studies have directly examined bank size as a moderator of the
ESG–credit growth relationship, theoretical reasoning suggests that larger banks can adopt
ESG strategically due to abundant resources, whereas smaller banks benefit by focusing
on targeted, high-impact ESG activities that directly enhance credit growth or operational
efficiency. Nonetheless, the allocation of resources toward non-lending ESG activities in
larger banks may constrain incremental credit growth, resulting in heterogeneous effects
across bank sizes. These mechanisms imply that bank size conditions both the direction
and magnitude of the ESG–credit growth relationship, thereby providing a clear causal
rationale for bank size as a moderating variable. Despite these theoretical insights, empirical
evidence on the moderating role of bank size in this context remains limited. Accordingly,
the following hypothesis is proposed:

H2. Bank size moderates the relationship between ESG disclosure and credit growth.

2.3.3. Moderating Role of Islamic Banks in ESG Disclosure and Credit Growth

Based on Shari’ah principles, Islamic finance emphasizes ethical behavior, social justice,
and sustainability, aligning well with ESG criteria (Khan & Bhatti, 2018). Sustainability
is crucial for maintaining long-term credibility and viability in banking, with Islamic
banks focusing on stakeholder interests to improve ESG scores and financial performance
(Al-Jalahma et al., 2020). However, integrating ESG practices into Islamic banking presents
challenges and opportunities, potentially enhancing financial performance and stakeholder
engagement.

Prior studies have shown that Islamic banks disclose more sustainability information
than conventional banks (Naser et al., 2006; Jan et al., 2019). While ESG has been seen
to improve financial performance (Zafar et al., 2022), some research has suggested that
ESG disclosure may negatively affect financial outcomes due to differing stakeholder
expectations (Li et al., 2018). Expanding ESG disclosures in Islamic banks may lead to
higher credit risks and loan/financing losses, thereby affecting capital adequacy. Islamic
banks positively impact credit growth compared to conventional banks, which can raise
financial stability concerns due to higher credit risks and potential loan or financing defaults.
(Foos et al., 2010; Abbas & Ali, 2022). The non-profit, loss-sharing nature of Islamic banking
has contributed to higher credit growth relative to conventional banks (Abedifar et al., 2013).
Conversely, Nobanee and Ellili (2016) found that conventional banks experienced a more
favorable impact from sustainability practices than Islamic banks. ESG adoption in the
Islamic banking sector has remained low, as the framework’s complexity across different
industries makes evaluating ESG risks and impacts challenging (Muhamad et al., 2022).

Despite the increasing focus on ESG in conventional financial institutions (Azmi et al.,
2021; Bătae et al., 2021), empirical evidence on ESG in Islamic banks remains limited,
particularly regarding the potential moderating influence of Shari’ah principles on the
relationship between ESG disclosure and credit growth. This gap is notable given the
distinct institutional characteristics of Islamic banking. From a theoretical perspective,
Shari’ah-compliant governance structures and operational frameworks influence manage-
rial incentives, stakeholder engagement, and risk-sharing mechanisms, thereby shaping
how ESG initiatives are translated into lending decisions. By prioritizing ethical con-
duct, social responsibility, and stakeholder welfare, Islamic banks may be more capable of
converting ESG disclosure into lending outcomes that support sustainable credit growth.
Collectively, these institutional attributes imply that Islamic banking orientation alters
both the strength and the direction through which ESG disclosure affects bank-level credit
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growth, providing a clear theoretical rationale for its role as a moderating variable in the
ESG–credit growth nexus. Accordingly, the following hypothesis is proposed:

H3. Islamic banks moderate the relationship between ESG disclosure and credit growth.

3. Methodology and Empirical Approach
3.1. Data and Sample

The present study was based exclusively on secondary data from multiple credible
sources to ensure robustness and comprehensive coverage. Bank-specific financial data
were sourced from the Bank Focus database; macroeconomic variables were obtained from
the World Bank’s World Development Indicators (WDI); and ESG scores from Bloomberg,
which compiles data from annual corporate reports, sustainability reports, and related
corporate disclosures.

The study focuses on the period 2010–2023 to capture major regulatory and structural
shifts in the MENA banking sector and the progressive adoption of ESG disclosure. The
period is divided into three phases: (i) 2010–2015, reflecting post-financial crisis recovery
and Basel III implementation (Jalloul & Haque, 2025); (ii) 2016–2019, marked by ESG
mainstreaming aligned with global frameworks such as the Paris Agreement and SDGs
(Kotsantonis & Pinney, 2022; El-Khoury et al., 2023); and (iii) 2020–2023, encompassing
post-pandemic resilience, digital transformation, and institutionalization of ESG reporting,
including GCC Exchanges unified ESG metrics and UN Principles for Responsible Banking
adoption (Agbakwuru et al., 2025; Alexander, 2023; UNEP FI, 2024). Data after 2023 were
excluded due to incomplete standardization, while the period 2010–2023 provides sufficient
longitudinal variation to robustly analyze ESG–credit growth dynamics.

The study concentrated on the MENA region due to its combination of oil and non-oil
economies and its mix of conventional and Islamic banking institutions, highlighting the
heterogeneity of the regional banking sector. The MENA region context is particularly
compelling due to its ongoing financial restructuring, increasing competition among banks,
and a distinctive mix of institutional frameworks (Abuzayed et al., 2012; Elfeituri & Vergos,
2019). This combination makes the region an ideal setting to examine the association
between ESG adoption and lending/financing behavior across various banking models
and economic environments.

The study sample comprises 42 banks, including 12 Islamic and 30 conventional banks,
across 10 MENA countries: Bahrain, Jordan, Kuwait, Lebanon, Malta, Morocco, Oman,
Qatar, Saudi Arabia, and the United Arab Emirates. Banks were selected based on the
following criteria:

1. Availability and reliability of ESG and financial data in the Bloomberg database
throughout the study period.

2. Presence of ESG reporting frameworks or regulatory requirements that enable mean-
ingful analysis of ESG practices.

3. Availability of officially audited annual financial statements.
4. A minimum of three consecutive years of data during the study period (2010–2023).

Although the final sample consists of 42 banks and 367 bank-year observations, this
reflects the deliberate application of strict data-quality criteria designed to ensure consis-
tency in ESG and financial reporting over the study period. Similar to prior empirical
studies on MENA banking and ESG, the use of a moderate-N panel is common, largely
due to the uneven and often incomplete availability of standardized ESG disclosures across
banks and years. As a result, the selected sample represents the most robust and method-
ologically defensible set of banks for conducting a longitudinal analysis of the ESG–credit
growth nexus.
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This selection ensures data consistency and enables the analysis of ESG disclosure in
relation to credit growth over the study period. The final dataset comprises a panel span-
ning 13 years (T = 13) with 367 bank-year observations, capturing variations in reporting
coverage across banks and years. This structure supports robust implication using quan-
tile regression, which is well-suited for moderate-N panel datasets (Koenker & Hallock,
2001). Resampling and sensitivity analyses further confirmed the stability of estimates
across quantiles. While formal power analysis for quantile regression is challenging, the
robustness of the quantile regression results was verified through simulation-based resam-
pling, with consistent coefficients across repeated samples providing strong support for the
reliability of the estimates despite the moderate sample size (Benoit & Van den Poel, 2009).
Table 1 presents the distribution of Islamic and conventional banks by countries.

Table 1. Number of sample banks in the MENA region.

Countries Islamic Conventional

Bahrain 0 3
Jordan 0 2
Kuwait 2 5

Lebanon 0 2
Malta 0 3

Morocco 0 2
Oman 0 2
Qatar 3 1

Saudi Arabia 4 4
UAE 3 6
Total 12 30

To strengthen the methodological rigor, the present study clarifies the econometric
justification for employing quantile regression as the primary estimation technique. Bank
credit growth is inherently dynamic and path-dependent, where past lending conditions
influence current credit growth, necessitating the inclusion of a lagged dependent vari-
able to capture persistence effects (Arellano & Bond, 1991). While dynamic panel GMM
is traditionally recommended to address endogeneity arising from such lag structure
(Blundell & Bond, 1998), it assumes homogeneity throughout the conditional distribution
of the dependent variable and focuses exclusively on average effects. However, recent evi-
dence suggests that ESG performance may exert heterogeneous effects on lending behavior
across low-, moderate-, and high-credit-growth banks, making mean-based estimators
inadequate (Koenker & Hallock, 2001). Therefore, quantile regression is methodologically
superior for this research context as it allows estimating heterogeneous ESG and credit
growth relationships across the entire distribution, accommodates outliers, and relaxes
the assumption of normally distributed residuals, which is common in banking data. To
address concerns regarding dynamic bias and potential endogeneity, a one-step System
GMM estimation is additionally conducted as a robustness test, following the approach of
(Alghafes et al., 2024), enabling verification of instrument validity and ensuring consistent
estimators. This dual-method approach improves empirical robustness and aligns the study
with contemporary panel econometric practices in banking and ESG research. All quantile
regression and System GMM estimations were conducted using STATA 17 (StataCorp. 2021.
Stata Statistical Software: Release 17. College Station, TX: StataCorp LLC.)

Multicollinearity diagnostics were conducted using Variance Inflation Factors (VIF)
to validate the estimated regression outcomes. This test examines the degree of linear
association among the explanatory variables to confirm that none are perfectly collinear,
thereby supporting the reliability of the model specification (O’brien, 2007; Hair et al., 2019).
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Across all estimations, VIF values were below the critical threshold of 5, indicating that
multicollinearity was not a concern. Detailed VIF results are presented in Tables 6–9.

Table 2 outlines the detailed summary of all variables and data sources used in
the analysis.

Table 2. Definition of Variables.

Variable Description Data Source

CG Percentage growth of gross loans/financings
relative to GDP deflator (%) * Bank Focus

ESG Environmental, Social, and Governance (score
from 0 to 100) Bloomberg

LDEP Lagged total customer deposits to total
liabilities (%) Bank Focus

SOL Total liabilities to total assets (%) Bank Focus

EQ Equity percentage rate relative to the GDP
deflator (%) * Bank Focus

Size Total assets (USD) Bank Focus

GDP Annual GDP growth (%) WDI

INF Annual consumer price inflation (%) WDI

OR Oil rents as a percentage of GDP (%) WDI

ID Unique identification bank code (number) Bank Focus

Dummy Islamic Dummy variable which indicates “1” for Islamic
banks and “0” for conventional banks Bank Focus

Note: WDI refers to the World Bank’s World Development Indicators. * The GDP Deflator is an indexed measure
of changes in goods and services prices within a period.

3.2. Variable Measurement
3.2.1. Dependent Variable

The dependent variable, credit growth, was calculated as net loans over the GDP
deflator, which tracks inflation or deflation. The model incorporated lagged credit growth
to reflect the persistence and evolution of credit growth across time, reflecting how past
lending trends influence current outcomes, as carried out in previous studies (De Haas &
Van Lelyveld, 2010; Foos et al., 2010). A positive credit growth ratio indicates increased
loans/financing, while a negative ratio signals a decline. Examining credit growth helps
assess the effect of ESG reporting on loan/financing growth and identifies unprofitable
investments that may harm total loans/financing (Nizam et al., 2019).

Credit growth is inherently dynamic because past lending decisions influence current
and future lending outcomes. Banks’ credit portfolios evolve due to path-dependent
lending behavior, capital allocation constraints, and regulatory requirements, resulting
in persistence in credit growth rates (Arellano & Bond, 1991; De Haas & Van Lelyveld,
2010). The use of the lagged dependent variable allows the model to control for this
autocorrelation and ensures that the measured effects of ESG disclosure, bank size, and
Islamic banking reflect incremental changes beyond the influence of historical lending
trends. Neglecting this dynamic structure can bias coefficient estimates and misrepresent
the true determinants of credit growth (Blundell & Bond, 1998; Alghafes et al., 2024).

3.2.2. Independent Variable

The independent variable, ESG disclosure, was determined using the three pillars—
environmental, social, and governance which were combined to form an overall ESG
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disclosure score (A. Buallay, 2019). ESG disclosure was sourced from the Bloomberg
database, which includes 120 indicators. The Environmental pillar covers innovation,
emissions, waste management, and resource utilization. The Social pillar includes labour,
individual rights, product accountability, and community involvement. The Governance
pillar covers management, stakeholder rights, and social responsibility strategy. The overall
ESG score is calculated as a weighted average of the three pillars, each evaluated on a scale
from 0 to 100 (Menicucci & Paolucci, 2023).

The present study acknowledges that ESG scoring methodologies may vary across
providers and that data coverage in emerging markets, including the MENA region, can be
uneven. Nevertheless, Bloomberg has been widely recognized in literature for providing a
highly comprehensive ESG database, especially for publicly listed firms, including financial
institutions. Several recent studies (Friede et al., 2015; Fatemi et al., 2018; A. Buallay, 2019)
have employed Bloomberg ESG scores as credible proxies to capture banks’ environmental,
social, and governance performance in both developed and emerging markets, supporting
the reliability of this source.

3.2.3. Moderating Variables

The research focused on the moderating roles of Islamic banks and bank size in shaping
the influence of ESG disclosure on credit growth. Islamic banks, governed by Shari’ah
principles, prioritize ethical finance, risk-sharing, and social responsibility, consistent
with ESG values. However, their ESG practices may differ from conventional banks due
to Shari’ah compliance (Dusuki & Abdullah, 2007). Bank size reflects an institution’s
financial capacity, which affects its ability to adopt and sustain ESG initiatives (Bolibok,
2024). As a moderating variable, bank size captures variations in financial resources, risk-
bearing capacity, and institutional strength that may shape how ESG disclosure influences
credit growth.

Following previous studies, bank size is measured by total assets (Cooper et al., 2019;
Ibrahim, 2020; Albaity et al., 2021), while heterogeneity across bank types is captured
through a dummy variable distinguishing Islamic banks (1) from conventional banks
(0). This approach controls for institutional differences and enables the assessment of
whether Islamic banking characteristics significantly moderate the relationships under
study (Abedifar et al., 2013; Beck et al., 2013; Albaity et al., 2022). The study focuses on
individual bank-level relationships across the MENA region rather than aggregating per-
formance by countries or constructing sectoral indices; each bank contributes equally
to the analysis. This approach preserves variations across banks, ensures methodolog-
ical transparency, and avoids disproportionate influence from larger institutions, while
enabling a robust assessment of the moderating roles of Islamic banking and bank size
in the ESG–credit growth relationship. Data for both variables were extracted from the
BankFocus database.

Banks were classified as Islamic or conventional using multiple criteria. The Bank-
Focus “Specialization” field provides an initial indication of Islamic status. A bank was
classified as Islamic if it held a Shari’ah-compliant license, maintained a Shari’ah Supervi-
sory Board, or derived significant revenue from Islamic financial products (e.g., Murabaha,
Ijara, Musharakah, Mudarabah, Sukuk). Conventional banks were defined as those without
Shari’ah-compliant licenses or Islamic offerings. Classification was further verified using
regulatory lists from MENA central banks to ensure accuracy.

3.2.4. Control Variables

The present study’s control variables consisted of bank-specific and macroeconomic
variables as follows:
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Bank-Specific Variables

Lagged deposits: measured by the proportion of total customer deposits to total
liabilities, their impact on credit growth has been mixed. Some studies have found a
positive relationship, as banks depend on deposits for lending/financing (Beatty & Liao,
2011; Ibrahim, 2016), while others have suggested a negative impact when banks allocate
deposits to non-lending/non-financing activities to mitigate credit risk (Berrospine & Edge,
2010; Cucinelli, 2016).

Solvency: defined as the ratio of total liabilities to total assets, solvency reflects a
bank’s financial strength. While some studies have linked higher solvency to increased
credit growth due to greater investment in loans/financing (Foos et al., 2010), others have
suggested a negative relationship as banks have diversified to reduce credit risk (De Haas
& Van Lelyveld, 2010).

Equity: expressed as the rate of equity growth divided by the GDP deflator, eq-
uity influences credit growth. Higher capitalization supports credit growth to meet
regulatory capital requirements (Foos et al., 2010; Sobarsyah et al., 2020; Albaity et al.,
2022). However, highly capitalized banks may adopt risk-averse strategies, limiting credit
growth (Cucinelli, 2016), while lower-capitalized banks face lending/financing restrictions
(Abbas & Ali, 2022).

Macro-Economic Variables

GDP: measured by the annual GDP growth ratio from the World Bank’s World Devel-
opment Indicators Database, GDP has positively influenced loan growth, contributing to
economic expansion (Bikker & Metzemakers, 2005; Albaity et al., 2022).

Inflation: Measured by the consumer price index from the World Bank’s WDI, rising
inflation reduces borrowers’/customers’ repayment ability, leading to lower credit growth
as banks mitigate default risks. Thus, inflation and credit growth typically move in opposite
directions during economic downturns (Cucinelli, 2016; Albaity et al., 2022).

Oil rent: defined as the value of oil production minus production costs, oil rent data
is sourced from the World Bank’s World Development Indicators. Higher oil rents have
boosted GDP growth, supporting credit growth (World Bank, n.d.; Aimer, 2018).

3.3. Data Analysis Method

This study utilized quantile regression, a method developed by Koenker and Bassett
(1978), to investigate the impact of ESG disclosure on bank credit growth, while considering
moderating variables such as Islamic banks and bank size. Quantile regression is partic-
ularly suitable as it provides robust coefficient estimates in the existence of non-normal
distributions and outliers (Zhu et al., 2016; Salari et al., 2021) and allows the exploration
of heterogeneous ESG effects across the full distribution of credit growth, which average-
based methods cannot capture. Furthermore, it has facilitated a nuanced understanding
of the conditional distribution of credit growth by estimating effects at multiple points
(Mallek et al., 2024).

The selected quantiles—10th, 25th, 50th, 75th, and 90th, were intended to capture the
full distribution of credit growth performance across banks, from the lower to the upper tail.
The 10th and 90th quantiles represented extreme performers, enabling the identification of
nonlinear or asymmetric ESG effects on banks with notably low or high credit growth. The
25th and 75th quantiles capture moderately low and high performers, highlighting potential
differences in ESG effects across these groups. The 50th quantiles (median) represented a
midpoint for understanding the average relationship. The selection of these five quantiles
offered a practical balance between analytical depth and interpretability, enabling the study
to comprehensively examine how the influence of ESG disclosure differs among banks
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with low, moderate, and high credit growth. For instance, banks with high credit growth
may be more aggressive in pursuing ESG-aligned lending/financing strategies to enhance
reputational capital and attract responsible investors, while low credit growth banks might
adopt a more conservative stance toward ESG integration due to capital constraints or risk
aversion (Wu & Shen, 2013; Mallek et al., 2024). Therefore, the relationship between ESG
and credit growth was unlikely to be uniform across the distribution, justifying quantile
regression techniques to uncover these nuanced patterns.

A one-step System GMM estimator was applied as a robustness test (Arellano & Bover,
1995; Blundell & Bond, 1998), to mitigate dynamic panel bias arising from the inclusion
of the lagged dependent variable (Nickell, 1981). While more advanced methods such as
GMM-based quantile regression or instrumental variable quantile regression (IV-QR), can
address endogeneity more directly (Chernozhukov & Hansen, 2006; Galvao et al., 2013),
these techniques require longer time series and strong instruments, which are typically
unavailable for MENA banking datasets due to shorter historical coverage, inconsistent
reporting, and limited disclosure of ESG and financial indicators across banks.

Islamic banks are included as a moderator because their Shari’ah-compliant principles
emphasizing ethical finance, social justice, and risk-sharing, may amplify or constrain the
effects of ESG on credit growth relative to conventional banks (Khan & Bhatti, 2018). Bank
size captures the financial capacity to implement ESG initiatives, which may differentially
affect lending/financing behavior across banks of varying sizes (Zhu et al., 2016; Wu &
Shen, 2013).

Overall, the quantile regression technique was both methodologically sound and
theoretically justified, enabling the exploration of the heterogeneous effects of ESG on
credit growth across the entire distribution, while remaining robust to outliers and non-
normality (Davino et al., 2013; Zhu et al., 2016). The coefficient plots across quantiles,
presented with confidence intervals, clearly illustrated where ESG has stronger or weaker
impacts, making the findings more interpretable and policy-relevant in diverse banking
environments in the MENA region.

3.4. Study Model

The present study employs the quantile regression (QR) approach developed by
Koenker and Bassett (1978) to investigate the impact of ESG disclosure on bank credit
growth (CG) across different points of the conditional distribution. The baseline model is
specified as:

Qθ

(
XCGi,j,t

∣∣Xi
)
= β0θ + β1θESGj,t

+β2θSizei,j,t + β3θ ISi,j,t + β4θESGj,t ∗ Sizei,j,t + β5θESGj,t

∗ISi,j,t + β6θ LAGDEPi,j,t + β7θ ISi,j,t + β8θSOLi,j,t + β9θ EQi,j,t

+β10θ IDi,j,t + β11θ∆GDPj,t + β12θ INFj,t + β13θORj,t + εθi,j,t

where Qθ

(
XCGi,j,t

∣∣Xi
)

is the θ-th quantile regression function. β0 is the constant; CGi,j,t

represents the credit growth of bank i in countries j during year t and its one-year lagged
value. ESGj,t is the combined score for environmental, social, and governance factors in the
model. The Size refers to natural logarithm of bank’s total assets, LAGDEP is the one-year
lag of deposits, IS refer to Islamic banks, where 1 for Islamic bank and zero otherwise, SOL
refers to the solvency rate, EQ indicates the bank’s equity, ID is the identification bank code,
∆GDP is the growth rate of GDP, INF indicates the inflation rate, and OR stands for the oil
rent rate. εi,j,t refers to the error term at the θ-th quantile. This quantile regression model
examines the relationship between CG and ESG, along with the moderating effect of Size
and IS between CG and ESG.
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The statistical software in conducting this empirical research was STATA 17 (StataCorp.
2021. Stata Statistical Software: Release 17. College Station, TX, USA: StataCorp LLC.)

4. Results and Discussion
4.1. Descriptive Statistics and Correlation Analysis

Table 3 provides country-level descriptive statistics. Qatar had the highest mean
credit growth (0.142%), while Lebanon had the lowest (0.012%). Jordan led in ESG scores
(37.087), whereas Kuwait had the lowest rate (19.279). Malta had the highest mean for
lagged deposits and bank size (0.890), while Kuwait had the smallest (0.728). Malta also led
in solvency (0.911), while Saudi Arabia had the lowest rate (0.846). Oman had the highest
equity mean (0.108), while Lebanon had the lowest rate (0.013). Bank size ranged from
17.572 (highest) in Morocco to 15.369 (lowest) in Malta. Malta had the highest GDP (5.593)
for macroeconomic factors, while Lebanon had the lowest (−1.380). Lebanon also recorded
the highest inflation (33.993), with Qatar indicating the lowest (1.295). Kuwait recorded the
highest oil rent (44.290), while Lebanon and Malta had the lowest (0).

Table 3. Country-wise descriptive statistics.

Country CG ESG DEP SOL EQ Size GDP INF OR

Bahrain 0.052 31.300 0.774 0.874 0.066 16.436 2.870 1.545 13.817
0.144 5.860 0.072 0.019 0.073 0.676 2.458 1.682 5.687

Jordan 0.037 37.087 0.771 0.861 0.029 16.462 2.238 2.619 0.002
0.081 10.596 0.046 0.032 0.038 1.324 1.112 2.125 0.004

Kuwait 0.060 19.279 0.728 0.871 0.056 17.018 1.337 2.920 44.290
0.100 9.829 0.095 0.023 0.160 0.780 4.959 1.188 10.482

Lebanon 0.012 23.020 0.857 0.908 0.013 17.078 −1.380 33.993 0.000
0.120 12.720 0.066 0.022 0.079 0.362 7.406 60.419 0.000

Malta 0.020 27.036 0.890 0.911 0.040 15.369 5.593 1.734 0.000
0.100 4.278 0.070 0.027 0.097 1.101 5.031 1.464 0.000

Morocco 0.042 24.556 0.767 0.897 0.055 17.572 2.839 1.564 0.003
0.077 11.263 0.064 0.006 0.081 0.238 3.483 1.580 0.002

Oman 0.099 24.515 0.883 0.860 0.108 15.748 2.657 1.504 26.374
0.306 5.051 0.059 0.017 0.302 0.406 3.103 1.387 8.629

Qatar 0.142 24.887 0.784 0.861 0.097 17.481 4.547 1.295 18.849
0.143 11.822 0.075 0.027 0.138 1.076 5.907 2.173 6.844

Saudi Arabia 0.100 27.274 0.877 0.846 0.072 17.396 3.660 2.430 31.576
0.101 8.766 0.057 0.059 0.066 0.693 3.684 2.079 11.118

UAE 0.083 25.473 0.774 0.867 0.078 17.286 3.201 1.338 18.681
0.107 13.771 0.080 0.030 0.168 1.094 3.294 1.955 6.243

Notes: First and second rows represent the mean and standard deviation.

The correlation matrix results are shown in Table 4. The results show that ESG
disclosure was positively and insignificantly related to credit growth (r = 0.022), indicating
that these variables were not linearly related. Similarly, ESG disclosure was significantly
and positively correlated with bank size (r = 0.268, p < 0.01), suggesting that larger banks
could better integrate and disclose ESG practices. Conversely, the correlation between
ESG and Islamic bank status was negative but insignificant (r = −0.088), indicating that
Islamic and conventional banks exhibited comparable levels of ESG reporting. Overall,
all correlation coefficients remained below 0.7, indicating that multicollinearity posed no
concern and confirming the robustness of the regression analysis.
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Table 4. Pearson Correlation Matrix Analysis.

Variables CG ESG LDEP SOL EQ Size GDP INF OR Dummy-IS

CG 1
ESG 0.022 1

LDEP 0.079 * 0.112 ** 1
SOL −0.132 *** 0.133 *** −0.003 1
EQ 0.567 *** 0.028 0.031 −0.051 1
Size 0.049 0.268 *** −0.206 *** 0.125 *** 0.132 *** 1
GDP 0.097 ** −0.092 ** 0.105 ** −0.049 0.129 *** −0.068 1
INF −0.101 ** −0.057 0.001 −0.001 −0.050 −0.019 −0.230 *** 1
OR 0.123 *** −0.402 *** −0.099 ** −0.399 *** 0.020 −0.032 0.098 ** −0.043 1

Dummy-IS 0.236 *** −0.088 0.189 *** −0.259 *** 0.114 *** −0.036 0.046 −0.058 0.266 *** 1

Notes: Standard errors are shown in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

4.2. Endogeneity Test

To assess whether ESG disclosure is exogenous or endogenous in explaining bank
credit growth, the Durbin–Wu–Hausman (DWH) and Wu-Hausman F tests were conducted,
as reported in Table 5. The results indicate that ESG disclosure and the interaction terms
(ESG × Size and ESG × Islamic Bank) reject the null hypothesis (all p-values < 0.001),
suggesting that ESG disclosure is endogenous in this context. Endogeneity may arise
from reverse causality (e.g., banks with higher credit growth may disclose more ESG in-
formation), omitted variables, or measurement error. Diagnostic tests confirm the validity
and consistency of the instruments: Hansen J-tests (Hansen, 1982) indicate that the instru-
ments are valid, and Arellano–Bond tests (Arellano & Bond, 1991) reveal first-order serial
correlation (AR(1)) as expected, but no second-order serial correlation (AR(2)), support-
ing consistent estimation. These diagnostic checks reinforce the reliability and validity
of the main results, providing further confidence in the reported relationships between
ESG disclosure and bank credit growth across the MENA region. Hence, to address this
concern and further enhance the robustness of the findings, an additional analysis using
the Generalized Method of Moments (GMM) was performed.

Table 5. The results of the endogeneity test.

Model Wu-Hausman F p-Value DWH χ2 p-Value Hansen J χ2 Hansen p AR(1) z AR(2) z Decision

ESG 146.19 0.000 109.46 0.000 31.46 0.006 −2.707 *** 0.668
Reject Null

(Endogeneity
is present)

ESG × Size 71.30 0.000 62.39 0.000 35.56 0.004 −3.266 *** 1.429
Reject Null

(Endogeneity
is present)

Dummy-IS
× ESG 326.76 0.000 182.42 0.000 30.25 0.007 −2.743 *** 0.810

Reject Null
(Endogeneity

is present)

Notes: Significant at conventional levels. (*** p < 0.01, ** p < 0.05, * p < 0.1). AR(1) indicates expected first-order
autocorrelation; AR(2) is not significant, confirming no second-order serial correlation.

4.3. Empirical Results
4.3.1. ESG Disclosure and Credit Growth Findings

Our quantile regression results reveal heterogeneous effects of ESG disclosure on bank
credit growth across the distribution of credit growth. As shown in Table 6 and Figure A1,
ESG disclosure is positive and significant at the lower (10th) quantile, is insignificant at the
(25th) quantile, and displays progressively stronger positive effects at higher quantiles (50th,
75th, and 90th). This pattern suggests that banks with stronger credit performance derive
greater measurable benefit from ESG disclosure compared with those at the lower end of
the credit growth distribution. Specifically, the relatively weak or insignificant effects at the
lower quantile (25th) likely reflect structural constraints faced by lower-performing banks,
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such as limited institutional capacity, weaker ESG infrastructures, or slower adoption
of stakeholder-responsive practices. The findings supported H1 and aligned with prior
studies (Wu & Shen, 2013; Rahat & Nguyen, 2023), which suggests that ESG practices
influence a bank’s reputation, strengthen stakeholder trust, and improve liquidity, enabling
higher credit growth through increased investor confidence and risk mitigation (Berger &
Bouwman, 2009; Houston & Shan, 2022).

Table 6. ESG’s role in shaping credit growth.

Lower Quantiles Median Upper Quantiles

Variables 10th 25th 50th 75th 90th

LCG 0.02884 *** 0.08001 *** 0.09928 *** 0.03829 *** −0.02734
(0.00508) (0.01664) (0.00732) (0.01095) (0.00550)

ESG 0.02960 ** 0.00911 0.07957 *** 0.07976 *** 0.09912 ***
(0.01475) (0.01348) (0.02375) (0.01560) (0.01095)

LDEP 0.05720 *** −0.01078 0.05525 *** 0.09113 *** 0.18378 ***
(0.01605) (0.01006) (0.02138) (0.01298) (0.02169)

SOL −0.03651 0.04292 0.29414 *** 0.26338 *** 0.18331
(0.05080) (0.04895) (0.04540) (0.05421) (0.15960)

EQ 0.34883 *** 0.44289 *** 0.52636 *** 0.58398 *** 0.65997 ***
(0.80529) (0.47886) (0.66583) (1.82068) (2.04310)

Size 0.01660 *** 0.00950 *** −0.00104 −0.00767 *** −0.00972 ***
(0.00122) (0.00131) (0.00155) (0.00263) (0.00170)

GDP 0.00168 *** 0.00097 *** −0.00307 *** −0.00230 *** 0.00031
(0.00027) (0.00037) (0.00047) (0.00035) (0.00028)

INF −0.00049 *** −0.00097 *** −0.00029 *** −0.00056 *** −0.00043 ***
(0.00008) (0.00009) (0.00010) (0.00008) (0.00004)

OR 0.00067 *** 0.00033 *** 0.00077 *** 0.00075 *** 0.00118 ***
(0.00016) (0.00009) (0.00009) (0.00013) (0.00010)

Dummy-IS −0.00944 *** 0.02327 *** 0.02550 *** 0.05040 *** 0.08806 ***
(0.00308) (0.00286) (0.00576) (0.00602) (0.00310)

Year Yes Yes Yes Yes Yes

Country Yes Yes Yes Yes Yes

Observations 367 367 367 367 367

Mean VIF 1.33
Notes: Standard errors are shown in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Importantly, these interpretations are based on the observed coefficient patterns across
quantiles and do not assume causal mechanisms beyond what the data supports. Rather
than indicating that ESG initiatives are ineffective at lower performance levels, the quantile
patterns highlight that the magnitude of association between ESG disclosure and credit
growth varies by underlying bank performance, consistent with theoretical frameworks
that emphasize heterogeneous capacity to benefit from ESG-related transparency.

From a Stakeholder Theory perspective, banks with higher ESG disclosure signals
responsiveness to stakeholder concerns, reduces perceived risk, and increases accountability.
Stakeholders exert pressure on banks to report ESG performance in annual reports, which
reinforces financial stability and lending capacity, thereby fostering sustainable credit
growth (A. M. Buallay, 2020). Conversely, at the lower quantiles, banks may exhibit weaker
ESG disclosure due to less intense stakeholder pressure or because they serve markets or
sectors with lower ESG expectations. These banks face fewer direct demands from key
stakeholders to disclose ESG information, resulting in limited transparency. Overall, the
findings validate the study’s objectives by demonstrating that ESG disclosure is associated
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with credit growth in a manner that varies across bank performance levels, with higher-
performing banks typically better equipped with strong governance structures and more
responsive to stakeholder expectations regarding sustainability and risk management.

Among the control variables, lagged deposits demonstrated a significant positive effect
with credit growth at the (10th, 50th, 75th, and 90th) quantiles, indicating banks’ reliance
on deposits for lending/financing (Ibrahim, 2016). However, the lack of significance and a
negative sign at the 25th quantiles may have reflected short-term inefficiencies or deposit
instability among lower-performing banks. Solvency positively impacted the median
quantile (50th) onward, suggesting that well-diversified banks faced lower insolvency risks
and experienced higher credit growth (Foos et al., 2010). Equity exhibited a significant
positive effect with credit growth, as well-capitalized banks can mitigate defaults and
improve liquidity (Foos et al., 2010; Sobarsyah et al., 2020). Bank size influenced credit
growth positively at lower quantiles but negatively at higher ones, indicating that large
banks initially engage in riskier lending/financing but reduce credit growth at higher
quantiles (Le et al., 2019; Ho et al., 2021). Islamic banks revealed a heterogeneous effect:
it showed a statistically significant negative association with credit growth at the (10th)
quantile but turned significantly positive at upper (highest) quantiles (25th to 90th). At the
(10th) quantile, their negative impact was driven by Shari’ah-related constraints, higher
transaction costs, and limited liquidity tools, constraining credit growth in underperforming
banks (Chong & Liu, 2009; Beck et al., 2013). However, their stronger capital positions,
effective risk management, and customer trust at higher quantiles enabled Islamic banks to
expand credit growth, reflecting their superior stability and performance (Abedifar et al.,
2013; Sobarsyah et al., 2020).

For macroeconomic factors, GDP positively impacted credit growth at lower quantiles
but negatively impacted it at the median (50th) and upper (highest) (75th) quantiles, suggest-
ing economic growth boosts lending/financing. However, alternative financing reduces re-
liance during expansions (Albaity et al., 2023). High GDP growth can also decrease deposit
supply, affecting long-term credit growth (Nizam et al., 2019). Inflation showed negative
and significant effects with credit growth across all quantiles, supporting that rising prices
reduced borrowers’/customers’ ability to repay and increased lending/financing rates,
undermining bank stability (Awdeh et al., 2024; Kashif et al., 2016). Oil rent significantly
boosted credit growth, but overreliance on natural resources can hinder financial sector
development, which aligned with the oil curse hypothesis (Sweidan & Elbargathi, 2022).

4.3.2. How Bank Size Moderates the Relationship Between ESG and Credit Growth

Table 7 and Figure A2 present the quantile regression results examining the moderate
effect of bank size on the relationship between ESG disclosure and bank credit growth. The
results indicate that bank size weakens the positive impact of ESG at the lowest quantile
(10th), whereas at the (25th, 50th, and 75th) quantiles, bank size strengthens this association.
At the highest quantile (90th), the moderating effect remains significantly positive, although
the coefficient diminishes, suggesting that the largest banks derive smaller incremental
benefits from ESG adoption on credit growth. These findings support H2, indicating that
bank size moderates the ESG–credit growth relationship.

At lower quantiles, smaller banks, particularly those with constrained resources, may
achieve greater benefits from ESG initiatives when these efforts are strategically embedded
rather than pursued solely for compliance. ESG adoption in smaller banks can generate
inconsistent advantages due to their higher visibility in local markets, responsiveness to
niche demands, and alignment with mission-driven objectives such as SME financing or
green finance. This interpretation aligns with prior research, which suggests that smaller
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banks emphasize cost efficiency and performance gains through targeted sustainability
practices (Rahat & Nguyen, 2023; Mallek et al., 2024; Zaiane & Ellouze, 2023).

Table 7. Moderating effect of Bank Size on ESG and credit growth.

Lower Quantiles Median Upper Quantiles

Variables 10th 25th 50th 75th 90th

LCG 0.04755 *** 0.07360 *** 0.12892 *** 0.04471 *** 0.10509 ***
(0.00470) (0.01415) (0.01186) (0.00634) (0.00674)

ESG 1.05770 *** −0.67876 *** −1.04875 *** −1.05141 *** −0.23847 **
(0.07708) (0.22555) (0.14537) (0.20238) (0.09643)

LDEP 0.05823 *** −0.00656 0.04973 *** 0.09788 *** 0.15604 ***
(0.00506) (0.01163) (0.01795) (0.01816) (0.01010)

SOL 0.13004 *** −0.03175 0.22705 *** 0.24865 *** 0.16166 **
(0.01462) (0.03664) (0.04424) (0.04388) (0.08135)

EQ 0.39920 *** 0.44519 *** 0.52467 *** 0.60983 *** 0.60924 ***
(0.00123) (0.01578) (0.00634) (0.00534) (0.00554)

Size 0.03335 *** −0.00019 −0.01907 *** −0.02489 *** −0.01690 ***
(0.00141) (0.00385) (0.00320) (0.00497) (0.00144)

GDP 0.00138 *** 0.00104 ** −0.00292 *** −0.00228 *** 0.00065 ***
(0.00010) (0.00052) (0.00042) (0.00036) (0.00020)

INF −0.00066 *** −0.00100 *** −0.00046 *** −0.00055 *** −0.00040 ***
(0.00004) (0.00005) (0.00014) (0.00009) (0.00005)

OR 0.00108 *** 0.00017 ** 0.00067 *** 0.00095 *** 0.00130 ***
(0.00004) (0.00008) (0.00010) (0.00012) (0.00006)

ESG × Size −0.00060 *** 0.00038 *** 0.00061 *** 0.00065 *** 0.00019 ***
(0.00004) (0.00013) (0.00009) (0.00012) (0.00006)

Dummy-IS −0.00303 ** 0.02447 *** 0.02642 *** 0.04666 *** 0.08937 ***
(0.00153) (0.00269) (0.00493) (0.00394) (0.00325)

Year Yes Yes Yes Yes Yes

Coun-tries/
Regions Yes Yes Yes Yes Yes

Observations 367 367 367 367 367

Mean VIF 2.27
Notes: Standard errors are shown in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

In contrast, at the median and upper quantiles (25th, 50th, and 75th), larger banks
improved the positive relationship between ESG disclosure and credit growth, reflecting
their superior financial resources, operational capacity, and stakeholder engagement mech-
anisms. This observation aligns with prior studies, which indicate that larger banks with
moderate to high credit growth benefit more from ESG practices by integrating them into
lending and financing strategies to enhance performance and resilience (J. Wang et al., 2013;
Cornett et al., 2016; Orazalin, 2019).

At the 90th quantile, the moderating effect is still positive but smaller (0.00019) than
at the 75th quantile, meaning the strengthening effect of bank size on the relationship
between ESG disclosure and credit growth starts to decline for the very largest banks. This
observation aligns with prior research, which suggests that the largest banks often channel
ESG initiatives toward non-lending activities, such as enhancing investment products,
issuing green bonds, or strengthening risk management frameworks (Ibrahim, 2016; Aysan
& Ozturk, 2018). While these activities improve ESG performance metrics, they contribute
less directly to credit growth, providing a likely explanation for the reduced effect of ESG
on lending and financing in larger banks. It should be emphasized that these findings
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reflect quantile-specific effects and do not indicate a generalizable pattern of ESG adoption
or impact among large banks. The moderation analysis demonstrates that the effect of bank
size varies across the credit growth distribution, and such variations should be interpreted
in the context of the empirical estimates rather than as intrinsic characteristics of bank types.

Consistent with the RBV, larger banks can leverage their financial, technological, and
governance resources to integrate ESG principles into core operations, thereby enhancing
lending efficiency, credit growth, profitability, and long-term competitiveness (Hart, 1995;
Teece et al., 1997; Taskın, 2015; Cornett et al., 2016). In contrast, smaller banks, with limited
resources, may implement ESG mainly for regulatory compliance rather than as a tool
for strategic growth, reducing their impact on credit growth. Notably, even larger banks
may, at certain points, experience a decrease in credit growth despite high ESG disclosure,
potentially due to resource allocation toward ESG initiatives that generate reputational
benefits but do not immediately translate into additional lending (Cao et al., 2024; AlHam-
rani et al., 2025). These findings demonstrate that bank size heterogeneously moderates
the ESG–credit growth relationship across performance levels, capturing nonlinear effects
consistent with RBV and providing both theoretical support and practical insights for
banking strategy and policy design.

4.3.3. How Islamic Banks Moderate the Relationship Between ESG and Credit Growth

Table 8 and Figure A3 present the quantile regression estimates examining the moder-
ating effect of Islamic banks on the relationship between ESG disclosure and credit growth.
The results reveal a heterogeneous pattern across quantiles. Specifically, at the lower quan-
tiles (10th and 25th) and the upper quantile (90th), Islamic banks strengthen the positive
relationship between ESG disclosure and credit growth, indicating that ESG practices are
associated with relatively higher credit expansion for Islamic banks at these performance
levels. These findings support H3 and are consistent with prior studies, which states that
ESG adoption can positively impact the financial performance of Islamic banks (Jan et al.,
2019; Nizam et al., 2019).

In contrast, at the median (50th) and upper (75th) quantiles, Islamic banks appear
to weaken the positive relationship between ESG disclosure and credit growth. This
aligns with Nobanee and Ellili (2016), who observed that conventional banks generally
report higher levels of sustainability practices than Islamic banks. For Islamic banks,
greater ESG disclosure may be linked to increased loan and financing losses as well as
higher credit risk, which can adversely affect capitalization. This effect may stem from
stricter compliance requirements or more conservative investment strategies that slow the
translation of ESG initiatives into expanded lending. Furthermore, the pattern may reflect
operational challenges in implementing ESG practices beyond ethical or Shari’ah-aligned
intentions, potentially due to limited integration of ESG principles into day-to-day banking
operations (Abedifar et al., 2013; Basher et al., 2017). As a result, shareholders of Islamic
banks may prioritize other performance objectives over sustainability investments, which
can moderate the impact of ESG on financial outcomes.

This heterogeneous behavior supports Stakeholder Theory, illustrating how Islamic
banks’ balance ethical commitments with financial risk in alignment with their growth
capacity. By embedding Shari’ah-compliant finance alongside ESG principles, Islamic
banks can strengthen stakeholder trust, attract long-term deposits, and enhance lending
capacity, ultimately contributing to credit growth (Bayoud et al., 2012; Abbas & Ali, 2022).
At the median quantile, however, mid-tier Islamic banks may face competing stakeholder
demands, limiting their ability to fully translate ESG practices into enhanced trust and credit
expansion (Alghafes et al., 2024). Overall, these findings highlight that the impact of ESG
disclosure on credit growth is context- and performance-level dependent in Islamic banking,
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reflecting heterogeneous capabilities, strategic priorities, and operational integration of
ESG principles.

These quantile-specific patterns must be interpreted strictly with reference to the
estimated coefficients and should not be generalized as intrinsic attributes of Islamic banks.
The results demonstrate that the effect of ESG disclosure on credit growth varies across
different performance levels within Islamic banks, reflecting heterogeneous capacities to
translate sustainability commitments into lending outcomes. In addition, the core effects
of ESG disclosure and the control variables remain stable and consistent with the results
presented in Table 6.

Table 8. Moderating effect of Islamic banks on ESG and credit growth.

Lower Quantiles Median Upper Quantiles

Variables 10th 25th 50th 75th 90th

LCG 0.08201 *** 0.07669 *** 0.10934 *** 0.03108 *** 0.00163
(0.00347) (0.01056) (0.01412) (0.00766) (0.00600)

ESG −0.01541 *** −0.01781 0.06255 *** 0.11792 *** 0.08884 ***
(0.00215) (0.01770) (0.00983) (0.01212) (0.01667)

LDEP 0.05332 *** −0.01373 0.04354 *** 0.12932 *** 0.11814 ***
(0.00267) (0.01590) (0.01453) (0.01074) (0.02566)

SOL 0.04470 *** 0.01254 0.26151 *** 0.22360 *** 0.13430 **
(0.00733) (0.03432) (0.04175) (0.05278) (0.05595)

EQ 0.34518 *** 0.42045 *** 0.51460 *** 0.56408 *** 0.77065 ***
(0.63910) (0.48382) (1.54483) (1.90468) (2.32457)

Size 0.01622 *** 0.01233 *** 0.00013 −0.00789 *** −0.01693 ***
(0.00065) (0.00137) (0.00238) (0.00184) (0.00433)

GDP 0.00166 *** 0.00113 *** −0.00277 *** −0.00249 *** −0.00184 ***
(0.00005) (0.00032) (0.00073) (0.00028) (0.00047)

INF −0.00044 *** −0.00095 *** −0.00035 *** −0.00048 *** −0.00051 ***
(0.00002) (0.00006) (0.00010) (0.00006) (0.00013)

OR 0.00086 *** 0.00016 ** 0.00084 *** 0.00099 *** 0.00081 ***
(0.00002) (0.00007) (0.00010) (0.00007) (0.00015)

Dummy-IS −0.05003 *** 0.00632 0.06638 *** 0.08963 *** 0.03316 **
(0.00181) (0.00633) (0.01060) (0.00561) (0.01594)

Dummy-IS × ESG 0.00184 *** 0.00071 *** −0.00136 *** −0.00194 *** 0.00195 ***
(0.00009) (0.00021) (0.00030) (0.00022) (0.00041)

Year Yes Yes Yes Yes Yes

Country Yes Yes Yes Yes Yes

Observations 367 367 367 367 367

Mean VIF 2.34
Notes: Standard errors are shown in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

5. Robustness Checking
To control endogeneity and dynamic panel effects, a robustness check was carried

out using the one-step System Generalized Method of Moments (GMM) approach, as
developed by Arellano and Bover (1995) and Blundell and Bond (1998). This approach
effectively mitigates unobserved heterogeneity and dynamic panel bias through internal
instruments generated from the lagged values of the regressors. The System GMM estimator
is particularly well-suited for panel datasets with a small-time dimension (T) and a larger
cross-section (N), which aligns with the present study’s sample structure (N = 42, T = 13). By
incorporating internal instruments, the estimator controls both unobserved heterogeneity
and autocorrelation. The results of this robustness test, reported in Table 9, confirmed
the key findings of the quantile regression analysis. Specifically, ESG disclosure remained
positively and significantly associated with bank credit growth, consistent with the results
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in Table 6 at the median quantile (50th). Moreover, the result supported the moderating
effect of bank size, reaffirming the findings from Table 7 that larger banks strengthened the
ESG-credit growth linkage at the median quantile (50th). Similarly, the GMM estimation
validated the moderating influence of Islamic banks, confirming the results from Table 8,
where Islamic banks weaken the positive relationship between ESG and credit growth
at the median quantile (50th). These findings from the robustness testing reinforced the
validity of the present study’s quantile-based estimates and mitigated concerns regarding
potential endogeneity bias.

Table 9. GMM estimator of ESG and moderating effects of bank size, Islamic banks on ESG and
credit growth.

(1) (2) (3)
Variables LCG LCG LCG

LCG 0.4895 ** 0.1803 0.10500 **
(0.035) (0.088) (0.014)

ESG 0.0355 ** −0.0197 *** 0.03800 **
(0.020) (0.009) (0.012)

LDEP 0.0106 0.0679 0.00900
(0.079) (0.066) (0.058)

SOL −0.1121 −0.0088 *** −0.12100
(0.249) (0.002) (0.178)

EQ 0.6883 *** 0.4250 * 0.69626 ***
(0.004) (0.072) (0.006)

Size −0.0139 *** −0.0423 ** −0.0060 ***
(0.007) (0.014) (0.006)

GDP 0.0033 *** −0.0032 *** −0.0040 ***
(0.001) (0.001) (0.001)

INF −0.0005 *** 0.0002 *** 0.00000 ***
(0.0002) (0.0003) (0.000)

OR 0.00025 *** 0.0002 *** −0.00000 ***
(0.0004) (0.0002) (0.000)

Dummy_IS 0.0059 ** 0.0171 *** 0.02800 **
(0.012) (0.009) (0.028)

ESGxSize 0.0011 ***
(0.0005)

Dummy_ISxESG −0.00265 ***
(0.001)

Country Yes Yes Yes

Year Yes Yes Yes

Observations 380 380 380

AR (1) −2.707 *** −3.266 *** −2.743 ***

AR (2) 0.668 1.429 0.810

Prob > z 0.504 0.104 0.418

Hansen test of overid.
restrictions: chi2(14) 31.46 35.56 30.25

VIF 1.36 2.30 2.34
Standard errors are shown in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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6. Conclusions, Limitations and Opportunities for Future Research
This study examined the effect of ESG on credit growth and the moderating effects

of bank size and Islamic banks using a sample of 42 MENA region banks spanning 2010
to 2023. The findings revealed a generally positive relationship between ESG disclosure
and credit growth across most quantiles, except for the (25th) quantile, where the effect
is insignificant. Bank size weakened this link at the (10th) quantile but strengthened it at
the remaining quantiles (25th, 50th, 75th) quantile, with smaller banks benefiting at the
lowest quantiles and larger banks amplifying the effect at higher quantiles. Although the
relationship remained positive at the (90th) quantile, the impact slightly declined, indicating
that larger banks gain smaller incremental benefits from ESG adoption on credit growth.
Furthermore, Islamic banks strengthened the ESG disclosure and credit growth relationship
at the lower (10th and 25th) quantiles and upper (highest) (90th) quantiles but weakened
it at the median (50th and 75th) quantiles, suggesting that the shareholders prioritized
sustainability investments, impacting financial returns. Overall, these findings highlight
the heterogeneous effects of ESG disclosure and underscore the need for differentiated
strategies that consider bank size, performance, and business model.

Although individual bank identities cannot be disclosed due to confidentiality con-
siderations, the findings remain highly actionable. Management teams can benchmark
their own bank’s credit growth relative to the relevant quantiles and regions, thereby
enabling the design and implementation of ESG strategies aligned with operational capac-
ity. Similarly, regulators may employ quantile-based insights to develop differentiated,
evidence-based support programs tailored to banks’ performance profiles.

The study’s findings have several practical implications for regulators, policymakers,
and bank managers. For regulators, banks exhibiting lower credit growth may require
targeted interventions, including ESG-related training, preferential liquidity, and incentives
for ESG-compliant lending, alongside tiered ESG disclosure requirements proportional to
institutional capacity. Mid- and high-performing banks should be encouraged to adopt
ESG frameworks as growth-enhancing strategies, supported by best-practice sharing,
benchmarking, and participation in international initiatives such as the UN Principles for
Responsible Banking (PRB) to enhance transparency, credibility, and stakeholder confi-
dence Islamic banks should operationalize ESG in accordance with Shari’ah principles,
translating ethical commitments into concrete lending practices to bolster stakeholder trust
and improve credit outcomes. Larger banks experiencing temporary declines in credit
growth should focus on monitoring ESG implementation and aligning initiatives with core
operational priorities to maximize incremental benefits.

For bank managers, ESG should be leveraged strategically to support lending ex-
pansion, enhance risk management, and enhance reputational capital. Lower-performing
banks should prioritize targeted, high-impact, low-cost initiatives, such as ESG-linked SME
financing, green loans, or community engagement, rather than full-scale ESG programs.
Moderate- to high-growth banks should integrate ESG into core operations to generate
sustained value, while smaller banks may focus on niche, high-impact initiatives, and
larger banks concentrate ESG resources in high-performing areas to avoid diluting impact.
Banks should regularly monitor ESG performance metrics to identify bottlenecks where
ESG adoption may hinder credit growth and adjust processes accordingly. Collaboration
with other banks and regular monitoring of ESG metrics can enhance implementation
efficiency and credit growth.

These recommendations translate the observed heterogeneity in ESG–credit growth
relationships into evidence-based strategies for banks and regulators. They are grounded
in the Stakeholder Theory, as ESG practices help meet stakeholder expectations, reduce
perceived risks, and enhance trust, translating into greater credit capacity. They are also con-
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sistent with the RBV, given that banks with greater financial, technological, and governance
resources can leverage ESG initiatives to achieve competitive advantage and long-term
resilience. Implementing such differentiated, quantile-informed strategies can enhance
transparency, accountability, and financial performance in MENA region banks, while
supporting inclusive economic growth aligned with ESG principles.

The present study had one key limitation related to the availability and consistency of
ESG data across banks in the MENA region, which may affect the comparability of ESG
scores and the generalizability of our findings. Future research could address this limitation
by exploring alternative measures or proxies for credit growth and ESG performance such
as annual loan growth rate, credit-to-deposit ratio (CDR) growth, ESG sub-components or
green bonds issuance. Comparing GCC and non-GCC sub-regions, and incorporating other
moderators such as customer satisfaction, political risk, or the regulatory environment, and
categorizing ESG into different levels (e.g., high vs. low) could provide a more nuanced
understanding of how ESG’s affects credit growth across bank types and across different
credit growth quantiles. Such approaches would help validate and extend the findings
observed in the present study, particularly the differential effects of ESG across small,
medium, and very large banks.
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Figure A1. Graphical presentation of the quantile regression for the effect of ESG on credit growth.
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  Figure A2. The graphical representation of the quantile regression for the moderating effect of bank
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 Figure A3. The graphical representation of the quantile regression of the moderating effect of Islamic
banks on ESG and credit growth.
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