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Impact of corporate governance 
and social responsibility on credit 
risk
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This study measures the effects of corporate governance (CG) and corporate 
social responsibility (CSR) on bank risk. The data were collected from DataStream 
from 2010 to 2021 from the World Development Indicators. The analysis in this 
study utilized the fixed effects model, where multiple parameters were found 
to be negatively associated with credit risk, such as board independence, board 
size, and board meetings. By contrast, ownership concentration can positively 
affect bank credit risk. Additionally, applying CSR can decrease credit risk. Finally, 
this study sheds light on the implementation of governance, which leads to a 
reduction in credit risk. Our findings have significant policy implications for credit risk 
management in the banking sector, emphasizing that a one-size-fits-all approach 
is inadequate. Governance practices effective in one context may not produce 
the same outcomes in another. The evidence suggests that banks in emerging 
economies are making meaningful strides in establishing and strengthening effective 
governance frameworks.
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1 Introduction

Corporate governance (GC) is essential for strengthening the relationship between the 
board of directors and stakeholders to ensure the elimination of financial risk decisions at all 
levels. An efficient GC system has the advantage of protecting the organization from external 
upset and providing stability to achieve its financial goals, which is essential for banking 
organizations (Bhagat and Jefferis 2005; Bauwhede, 2009). Effective CG practices guide 
organizations to the best of their interests and enhance their materiality assessment disclosures 
to become more responsible for shareholders. Strong CG practices can financially enhance a 
firm’s strategic decisions to reduce credit risk and to become more creditworthy (Gennaioli 
et al., 2012).

CG includes credit risk strategies to ensure operational banking stability. A well-organized 
mechanism is essential for managing financial risk to avoid bankruptcy (Singhania et al., 
2022). These strategies allow organizations to become more transparent and trusted with 
their CSR.

In the modern business era, organizations must invest in social and environmental targets, 
in addition to their financial goals, to be  competitive and committed to sustainable 
development and social contributions (Farooq and de Villiers, 2018). Social responsibilities 
reduce default risk as they increase overall transparency. A bank’s directors may change their 
decisions based on the organization’s CSR reports, which may lead to increased bank credit. 
It is worth highlighting that limited research addresses the relationship between CSR, CS, and 
credit risk.
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CSR practices have a positive impact on an organization by 
brightening its image positively as they contribute to society (Liu et al., 
2021). These practices can effectively control risk-related activities. As 
CG focuses on shareholders’ interests, CSR focuses on both shareholders’ 
and stakeholders’ interests. CSR has an impact on credit risk either 
positively or negatively. It is important to explore the impact of CG and 
CSR on credit risk simultaneously rather than separately. Therefore, this 
study links the literature by investigating the impacts of CG and CSR on 
credit risk in the Asian banking sector. Despite the increasing research 
on the concepts of CG and CSR, the literature that links good CG and 
CSR practices in the banking sector, is limited and shallow. The banking 
sector plays a crucial role in developing countries, as it is an important 
part of their economies (Nisar et al., 2018). In fact, there are banks in 
Asian countries that lack CSR practices and CG policies. Unlike in 
developed countries, banks have value created for their societies by dual 
money transfers between lenders and borrowers, which contain 
financial risks (Belasri et al., 2020). The application of stringent risk 
management practices is essential for controlling credit risk. This is the 
main focus of bank survival and success (Hunjra et al., 2020).

It is important to explore the impact of the main CG components 
on credit risk, such as board meetings and ownership structures. Banks 
have a negative effect on risk-taking operations in emerging countries 
due to high competition. Since most research focuses on the US and 
European markets, studies on international markets are limited and 
lack empirical evidence relating to the role of CSR in debt markets. It 
is important to consider comparative analyses between geographical 
regions for various reasons such as standards and regulations. 
Therefore, this study explores CG and CSR and their impact on bank 
credit risk in the banking sectors of emerging Asian countries. To the 
best of our knowledge, this study is the first to investigate the banking 
sector in emerging Asian countries in the context of CG, CSR, and 
credit risk. The banking sector is a vital pillar of any economy, playing 
a crucial role in national development. In emerging markets, it holds 
particular significance, as a strong and stable banking system is 
essential for sustained economic growth (Nisar et al., 2018). However, 
many banks in the Asian region still lack comprehensive CSR practices 
and the effective implementation of CG policies.

Moreover, this study considers board gender diversity (BGD) as a 
channel for CG and credit risk. We consider the role of culture in board 
gender diversity (BGD) as an additional channel linking CG and credit 
risk, as previous research suggests that the presence of women on 
boards significantly influences CG and firm decision-making. Female 
representation on boards also plays a moderating role in the relationship 
between CG and firm risk-taking. This study considered both static and 
dynamic analysis techniques for data from 224 listed banks to examine 
certain hypotheses. The findings show a significant and inverse effect of 
certain CG measures on credit risk. By contrast, ownership 
concentration is positively correlated with bank credit risk. 
We employed static and dynamic panel analysis methods to evaluate our 
hypotheses and mitigate endogeneity problem. The following sections 
provide a brief review of the literature, details of the methodology, 
overview of the empirical findings, and summary of the study.

2 Literature review

In the past several years, there has been a recent evolution in 
literature to reflect on the dynamics of CG, CSR, and, more specifically, 

credit risk due to the fast-evolving environment after the COVID era 
along with many regulation changes, for instance, the Basel IV 
implementation. The current study would be based on the aggregation 
of previous research, especially from empirical studies that have been 
focused on Asian economies in the recent period.

Having been prompted by the sudden global economic shocks as 
a result of COVID-19, the topic of ESG integration is now recognized 
as a crucial factor in financial resilience. The basic assumption that 
ESG can act as a countermeasure to systemic risk was confirmed by 
Kaminskyi et al. (2025), who showed that ESG banks that are well 
anchored in ESG guidelines have lower volatility of credit risk 
exposure during economic shocks. This supports the hypothesis that 
engagement in CSR brings in a positive contribution to the stability of 
financial institutions (Al Amosh and Khatib, 2023).

The role of board structure and diversity of the corporations have 
been increasingly emphasized in terms of CG. An empirical study 
focused on banks in ASEAN countries found that board gender 
diversity and independence decrease NPLs and enhance CARs. The 
findings demonstrate that in line with frameworks including the CG 
in risk models, the substantial moderating effect of board gender 
diversity should be considered (Ho et al., 2024).

Regulatory change especially relating to Basel IV and sustainability 
reporting are reorienting governance practices for emerging markets. 
After post-Basel IV regimes, strengthening risk governance structures 
has facilitated mid-sized Asian banks to strengthen credit risk 
management practices.

It also brings digital governance tools into CG and credit risk 
relationships as a new phenomenon. Its governance has expanded 
beyond normal administration of the board to include integrating AI 
that boosts the use of credit scoring and FinTech monitoring systems. 
In data-sustaining emerging market contexts that AI-enhanced 
transparency and data analytics have enhanced the board’s ability to 
monitor risk exposure as well as guarantee CSR compliance 
(Hariharan Pappil Kothandapani, 2022).

Keeping these new developments in mind, it is now time to put 
forward this study’s theoretical framework in a new context, one 
which takes into consideration the deepening confluence between CG, 
CSR, and technological innovation. To make the study more 
explanatory and in line with current empirical evidence, the insights 
from recent literature are incorporated.

Banks’ risk-taking activities are one of the major focuses of the 
study conducted by Hunjra, who utilized empirical and theoretical 
methods to investigate the factors that affect the behavior of banks 
(the financial system) in taking risks. Several studies have 
demonstrated relationships between CSR theories and CG, bank 
credit risk, and CSR. Hunjra examined the relationship between bank 
credit risk and multiple theories, such as agency theory, stewardship 
theory, stakeholder theory, and resource dependency theory.

Agency theory examines the relationship between shareholders as 
a principal and management as agents, ensuring that agents will not 
act in their own interests rather than in the interests of the 
organization. Agency theory aims to align the interests of shareholders 
and management through a well-established mechanism. Additionally, 
agency theory supports the vision of structuring a mechanism to link 
compensation with performance in a win–win situation. Moreover, 
this model maximizes commitment to a huge project that will neither 
add value financially nor have other positive impacts on the firm and 
can place the firm in a very risky situation. Benefits both parties and 

https://doi.org/10.3389/frsus.2025.1588468
https://www.frontiersin.org/journals/Sustainability
https://www.frontiersin.org


AlHares 10.3389/frsus.2025.1588468

Frontiers in Sustainability 03 frontiersin.org

reduces the issues that may occur. Jensen and Meckling showed that 
management may act and make decisions in their best interests, 
mainly because of separation of ownership. For example, committing 
to a huge project that will neither add financial value nor have other 
positive impacts on the firm can place the firm in a risky situation. 
Thus, applying CG applications will ensure sufficient monitoring in a 
high-level view to protect all parties, which will reduce agency issues. 
Ayadi expressed that having a minimum number of board members 
can be  effective in terms of decision making, coordination, and 
applying all control mechanisms across the organization.

On the other hand, the stewardship theory suggests that a firm’s 
management is motivated to act in the best interest of the firm and its 
stakeholders. Additionally, this theory suggests that a firm’s 
management is a steward of the firm, and ensures the creation of a 
healthy environment across management, shareholders, and others. 
Moreover, the stewardship theory suggests that managers ignore their 
personal interests in the decisions made, which shows that stewards 
are a great tool for firms to improve their overall financial profitability 
and efficiency. Furthermore, this theory suggests that a firm’s 
executives make decisions based on the interests of its shareholders, 
ensuring a successful journey for the firm.

Stewardship theory suggests that a firm’s executives and managers 
will ensure improvement in non-financial aspects, as it suggests that 
they will be self-driven, which will increase their motives to act to the 
best of the firm, hitting the fact that the non-financial aspect is one of 
the key segments. Moreover, this theory suggests that a firm’s 
management will act ethically in the best interest of the firm, seeking 
a long-term relationship, and by this, this theory assumes that 
managers will create a collaborative environment among the 
employees, which will foster a healthy and competitive work 
environment to reach the planned goals. Furthermore, ignoring self-
interest is one of the main objectives of this theory, which suggests that 
managers will increase the wellbeing of employees in the firm and 
utilize its goods and resources in the best benefit of the company to 
drive the firm to its best interest by increasing its employees’ morale, 
which will support the firm’s goals. Furthermore, stewardship theory 
suggests that executives act as stewards for the firm and positively take 
care of its stakeholders’ best benefits and interests. Stewardship theory 
also claims that a better added value will occur in the firm, where 
managers will not only focus on the financial benefits but also on the 
non-financial aspect by motivating employees, spreading positive 
work ethics, and increasing the satisfaction level.

Stakeholder theory suggests that a firm’s CG should be extended 
to cover all stakeholders, as it promotes succession to be chain-linked 
and interconnected with all group members, such as employees, 
suppliers, the community, and all stakeholders in the firm. Moreover, 
stakeholder theory aims to create a win-win situation for all parties, 
as it ensures sustainable CSR. In other words, stakeholder theory is 
similar to agency theory in concept; however, it focuses on all 
stakeholders rather than only shareholders. In other words, the 
consideration segment for stakeholder theory is much larger than that 
for agency theory, which focuses more on all stakeholders, as it focuses 
on multiple beneficiaries; however, agency theory focuses on 
stockholders, which are represented by one segment. Moreover, 
stakeholder theory suggests that firms must balance the interests of all 
stakeholders and ensure an evenly distributed impact across all players 
as this affects the overall firm’s achievements. In other words, this 
theory suggests that all stakeholders (owners, customers, employees, 

suppliers, competitors, local authorities, governments, etc.) can 
impact on an organization’s overall goals and performance, where 
having a strategic alliance and agreement that will fit all parties can 
benefit the main organizational goal and drive the organization. In 
other words, the overall benefit to all stakeholders is interconnected 
with the goals of each individual, which enables stakeholders to work 
together to achieve the targeted goal, as this will achieve the personal 
goal, which will reflect positive performance. The stakeholder theory 
promotes sustainable CSR among all stakeholders, which supports the 
creation of value for broader groups to ensure successful partnerships.

Resource dependency theory emphasizes the importance of 
establishing CSR with external parties as firms are considered 
dependent. This suggests that a firm is dependent on the environment 
in which it operates. Creating and developing strong relationships 
with other partners is a major factor in the resource dependency 
theory. Resource dependency theory suggests that one of the main 
responsibilities of a firm’s management is to establish a powerful 
linkage between the firm and the environment in which they operate. 
Resource dependency theory states that creating strong relationships 
and links will ensure the sustainability of the firm and will support the 
firm to react to external changes effectively and efficiently. 
Additionally, the resource dependency theory calls for a large number 
of board members with a large number of external links to increase 
the linkages and strategic relationships between the firm and the 
outside environment to ensure resource availability and stability to 
achieve much higher performance.

According to Hunjra, investors have multiple factors to decide 
whether to invest, one of which is the return on investment. However, 
another major factor is the level of risk of the investment. Thus, having 
a well-structured firm that fully implements CG will drive the firm to 
a much lower risk than firms that do not implement CG. Additionally, 
implementing CG will ensure a higher return on investment while 
reducing the risk to a lower level. A study was conducted by Chen and 
Lin in 2016 where they studied banks in 43 countries, where they 
discovered that reducing investment risks is linked with implementing 
CG. Another study conducted by Permatasari (2020) on Indonesian 
banks revealed that implementing CG can reduce market, operational, 
and other types of risk.

Board size is one of the main factors that improve a firm’s 
governance. Jensen shows that board size affects firm efficiency. 
Belgacem discussed that the ability to monitor is greater in firms with 
large boards; thus, they showed that it is important to have a large 
board size. On the other hand, Adams and Mehran showed that large 
board-size firms have low risk, and their study showed that boards in 
the UK are much larger than those in US banks. Moreover, a study 
conducted by Moussa showed that a large board size will result in 
higher credit risks, where this study was conducted in Tunisia from to 
2000–2014.

Drawing on agency theory, AlHares (2020) argues that 
managers often act in their self-interest, leading to potential 
conflicts with owners due to the separation of ownership and 
control. This misalignment can result in managers pursuing 
unproductive projects or misallocating resources, thereby 
increasing the firm’s risk. The implementation of CG practices helps 
mitigate these agency problems through effective monitoring and 
also reassures shareholders and investors, who tend to favor firms 
with strong governance structures. A smaller board size can 
be  beneficial, as it promotes better communication and 
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coordination among members, ultimately reducing conflicts 
between management and owners by enhancing internal 
control mechanisms.

Board size has a positive relationship with improving governance 
and lowering agency costs. Moreover, board size has a positive impact 
on organizational efficiency because large boards have more 
monitoring capabilities and provide more effective advice (Boubaker 
and Nguyen, 2014). In addition, a large board size has a positive 
impact on risk reduction because of independence (Cheng, 2008). A 
study conducted in Tunisia on selected banks showed that banks have 
a higher credit risk because of a larger board (Moussa, 2019). 
Moreover, another study analyzed the impact of board size and found 
that large board sizes had a significant effect on credit risk (Korzeb 
et al., 2025).

H1: Board size hurts bank credit risk.

Agency theory assumes that a board primarily consists of 
independent directors. Monitoring organizational activities performed 
by independent directors is more effective than monitoring those 
performed by insider directors (Abiad et al., 2025). Stakeholder theory 
expands upon agency theory by shifting the focus from stockholders 
to a broader range of stakeholders. In response to the evolving 
business environment, organizations are expected to consider and 
balance the interests of various parties including owners, employees, 
customers, suppliers, competitors, environmental advocates, 
government bodies, and local communities, as each plays a role in 
influencing the organization’s ability to achieve its objectives. 
According to stakeholder theory, the board of directors should act in 
the interests of all stakeholders and align their decisions and 
actions accordingly.

Independent directors minimize risks and costs because they do 
not prefer self-interest (De Andres and Vallelado, 2008). A study 
conducted for 212 banks in the US for 7 years starting from 1997 
observed a negative relationship with the bank risk as a result of the 
independent directors.

H2: Independent directors on the board hurt bank credit risk.

Stewardship theory suggests that managers prioritize the overall 
wellbeing of the organization over their interests. Senior executives, 
acting as stewards, are motivated to serve the best interests of 
shareholders. They are driven by a sense of responsibility and a desire 
to create long-term value for the organization. This rational and 
purpose-driven behavior contributes to improved profitability. 
Moreover, stewardship theory acknowledges that managers are 
motivated not only by financial rewards but also by non-financial 
factors such as recognition, personal fulfillment, and strong work ethics.

The number of board meetings conducted annually has a positive 
impact on the performance and efficiency of the board of directors as 
well as smooth operations and monitoring advantages (Nguyen, 2022). 
Furthermore, meetings with the board of directors are essential for 
discussing enhancements in monitoring activities and strategies. To 
ensure the effectiveness of directors’ meetings, the board of directors 
should meet as a group at an organized frequency (AlHares and 
Al-Hares, 2020). Moreover, having all relevant information available 
and ready for discussion is essential to satisfy the objective of sharing 
ideas and monitoring organizational strategies (Francis et al., 2008).

H3: Board meeting hurts bank credit risk.

Resource dependency theory posits that organizations benefit 
from having larger boards with extensive external connections, as 
these linkages provide access to valuable resources and high-quality 
guidance, ultimately enhancing firm performance. Large shareholders 
help monitor managers with lower agency costs and mitigate conflicts 
of interest (Álvarez-Botas et al., 2022). Moreover, large shareholders 
play an effective role in controlling organizational matters in a way 
that mitigates conflicts of interest (Mansour, 2025). Owners can affect 
managers because of ownership concentration, as highlighted by 
agency theory (Jensen and Meckling, 1976). Concentrated owners can 
help provoke risky decisions by managers. Organizational 
performance is negatively affected by the board of directors who share 
a large portion of their shares (Shleifer and Vishny, 1997).

H4: Ownership concentration hurts bank credit risk.

Agency theory considers CSR practices as a cover for 
organizational misconduct, which increases organizational risk. Thus, 
CSR practices are an important performance measure for identifying 
credit risks. Environmental factors in CSR hurt credit risk in US 
organizations, as per a study conducted from 2003 to 2018 (Bannier 
et al., 2022). Resource dependency theory suggests that organizations 
are inherently interdependent with the external environment in which 
they operate. From this perspective, corporate boards can extend their 
function beyond internal governance by establishing strong 
connections with external entities, thereby incorporating and 
managing outside influences to support the organization’s goals.

CSR practices have a positive impact on workers’ attitudes toward 
activities performed under financial constraints. Moreover, a study 
conducted by Luo and Bhattacharya (2009) reveals a negative 
relationship between CSR and bank credit risk. In addition, 
organizations that contribute to CSR are leaning toward minimizing 
bank credit risk (Hunjra et al., 2020). However, banks are worried 
about participating in CSR because of the financial expenses incurred 
to comply with CSR policies (Belasri et al., 2020).

H5: CSR has a significant negative impact on bank credit risk.

3 Theoretical framework

This article uses a multi-theoretical approach to analyze the 
relationship between CG, CSR, and credit risk of emerging market 
banks. This research integrates economic and ethical dimensions of 
governance through agency, stakeholder, resource dependency, and 
stewardship theories to explain how CG and CSR practices are 
associated with credit risk. Using a pluralistic theoretical approach 
responds to calls from the literature to go beyond mono-theoretical 
assumptions in the context of the complexity of institutional 
environments prevalent in emerging markets (Berber et al., 2019).

3.1 Agency theory

This framework is based on the Western economic perspective; 
agency theory when the objectives of principals (shareholders) 
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differ from the objectives of agents (managers). In particular, such 
agency conflicts are rather acute in banking, given that (i) 
financial operations in banking are highly opaque and (ii) the 
high leverage that is typical for banks (Gwala and Mashau, 2023). 
Both governance mechanisms of board independence and 
ownership concentration therefore are crucial to tie management 
behavior to the interests of the shareholder. Independent boards 
are more likely to exercise oversight of executive decision-making, 
enforce risk limits, and decrease the amount of opportunistic 
behaviors by the executive, thereby decreasing a bank’s credit risk 
profile. Agency Theory has been critiqued widely because it 
emphasizes only financial return and assumes managerial 
opportunism but forgets other stakeholder interests (Al Lawati 
and Sanad, 2023).

3.2 Stakeholder theory

This theory argues for a richer definition of the entities that 
are being affected by organizational activities. There are two sides 
to these perspectives, the CG and CSR will require trust, 
legitimacy, and social capital with every stakeholder such as 
regulators, customers, employees, and communities. Reputational 
risks resulting from stakeholders’ dissatisfaction in the banking 
sector may directly affect creditworthiness and access to capital. 
Informal risk mitigation mechanisms can be  found in CSR 
initiatives that align with stakeholder expectations (depending on 
the case in point, this can be  ethical lending, community 
development, or transparent disclosure) (Kalra, 2024). In fact, in 
the context of market emerging, where legal enforcement, as well 
as regulation capacity, is still not guaranteed, stakeholder trust 
takes on an even more important role. Although many have 
criticized Stakeholder Theory for its lack of specificity in 
identifying which of all the stakeholder interests should 
be prioritized at the expense of strategic focus, the theory has 
variants for dividing stakeholder interests based on the degree of 
control (Awa et al., 2024).

3.3 Resource dependency theory

Filling in the last theoretical gap is Resource Dependency Theory 
which enhances the strategic role of the board to facilitate access to 
external resources and legitimacy in general. Taş and Öztürk (2023) 
agree that the organization is dependent on external actors for such 
resources as capital, information, and legitimacy, and boards are 
critical liaisons between the organizations and these environments. 
Gender diversity on the board is viewed as a very strategic asset in this 
regard. The breadth of gender diversity: diversity of the board to bring 
in different perspectives and problem-solving capacity which in itself 
may further bolster investor confidence and regulatory approval. As 
empirical evidence in emerging markets indicates, female 
representation on boards is positively linked to increased transparency 
and decreased risk-taking and, as such, contributes indirectly to lower 
credit risk. Therefore, some scholars caution that diverse boards could 
be suppressed by tokenism, that is, the absence of inclusion would 
undermine the contribution of diversity to substantive governance 
performance (Menicucci and Paolucci, 2021).

3.4 Stewardship theory

This theory complements the economic rationale of Agency 
Theory and provides a less pessimistic view of managerial behavior. 
Stewardship Theory postulates that managers are guided by proactive 
and socially oriented attitudes when they are empowered and 
supported by their trust-based governance mechanism. Given this 
perspective, when managers operate under a transparent, ethically 
founded CSR framework there is a greater likelihood of their actions 
being in the interest of their firm and the broader spectrum of 
stakeholders within it (Simão and Beuren, 2022). For example, 
stewardship behaviors handling in the banking context, prudent risk 
management, ethical lending, and long-term strategic planning will 
reduce credit risk. Specifically, this figure applies to emerging markets, 
where formal monitoring mechanisms may be limited or in which 
firms are reliant on intrinsic motivation and ethical leadership. 
However, opponents of the Stewardship Theory contend that its 
premises can be idealistic beyond common understanding as well as 
less substantiated in the evidence taken in the market settings 
(Kamara, 2024).

To integrate these four theoretical perspectives, this study creates 
a comprehensive model that explains the intricate relations that 
contribute to credit risk. The role of governance structure to manage 
risk then has a strong economic rationale grounded in Agency Theory 
and Resource Dependency Theory, while Stakeholder and Stewardship 
Theories emphasize the ethical and relational aspects of CSR. The 
rationale is that such an integration facilitates the development of rich 
hypotheses, for instance, that the independence of the board or gender 
diversity mitigates credit risk directly, and in turn, the same is 
mediated by the strength of CSR practices. The multi-theoretical 
framework also allows greater contextual understanding, as is needed 
for the study of emerging market banks with their respective 
institutional, cultural, and regulatory environments.

A combination of the multiple theoretical frameworks provides a 
better, more complete look into the CG and CSR interaction driving 
credit risk. It goes beyond the limitations of an approach based on a 
single theory and reflects on instrumental and normative dimensions 
of corporate behavior. Since formal governance structures are seldom 
present in most emerging markets, such an approach is essential to 
grasp the risk landscape in emerging markets.

4 Methodology

A study was conducted to analyze the CG and CSR of banks’ 
credit risk, using 224 samples collected from Asian banks. The 
banking system is a critical aspect in every country that plays a major 
role in its development, as well as in forming a strong economy. 
Additionally, a profitable banking and financial system indicates that 
the country’s overall economy is healthy. Developed countries have 
very strong banking systems that capitalize on strong CSR. On the 
other hand, Asian banks have very low CSR implementation, which 
increases the risk of financial impact. The data for this study were 
collected from DataStream from 2010 to 2021 from the World 
Development Indicators (WDI).

There are still differences in the number of user accounts a 
subscription offers, how a provider pre-processes and cleans data, 
whether the service permits bulk downloading, and what data 
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coverage a basic subscription includes, even if these trustworthy data 
were available for comparable data products. Actually, for extra costs, 
the majority of vendors offer optional add-on services with more 
thorough data. It is consequently quite difficult to incorporate all of 
these contractual aspects into a thorough cost study. Additionally, the 
study utilized panel data regression as part of the methodology to test 
the stated hypothesis. Utilizing such a model allows us to test the 
coefficients under multiple effects such as common, fixed, and random 
effects. As a result, the fixed-effects model was utilized for this study 
as a result of the significant p-value. Moreover, the choice of databases 
can vary depending on the paper’s subject. For example, credit risk 
requires different data than CG. To account for topic-specific 
variation, Berninger et al. (2021) apply a Latent Dirichlet Allocation 
(LDA) clustering algorithm, identifying 20 topic clusters. LDA assigns 
each article a probability distribution across these topics, with the 
paper’s primary topic defined as the one with the highest probability. 
However, Berninger et al. (2021) do not label or interpret the 20 topics, 
relying solely on the algorithm’s output. Building on their method, 
we adopt a similar clustering approach but go further by classifying 
each cluster and merging those that are thematically similar.

To ensure robustness and validity of the empirical model, this 
study combines fixed effects and GMM techniques for two steps; 
system and Generalized Method of Moments (GMM).

4.1 Fixed effects model and Hausman test

Thus, the fixed effects model is first used to deal with the 
unobserved time invariant heterogeneity across banks that is 
particularly important when dealing with panel data with firm specific 
characteristics that are not observed in the covariates (Wooldridge, 
2010). Formally, the Hausman specification test is conducted to test 
the appropriateness of the fixed effects model over the random effects 
alternative (χ2 = 24.63, p < 0.01) where result indicates a statistically 
significant difference between the models and hence the use of the 
fixed effects is preferred (Hausman, 1978).

4.2 Addressing endogeneity with system 
GMM

Since there are potential concerns of reverse causality and omitted 
variable bias, especially in the relationship between the CG, CSR, and 
credit risk, the study also uses a two step system GMM estimator of 
Arellano and Bover (1995) and Blundell and Bond (1998). The 
advantage of this approach is that lagged endogenous variable can 
be employed as instruments, it has control for autocorrelation and 
heteroskedasticity and the finite sample efficiency of the estimator is 
improved (Roodman, 2009).

4.3 Diagnostic tests for instrument validity

Hansen J test for overidentifying restrictions is used to confirm 
instrument validity and the results show that there is no significant 
instrument misspecification (p > 0.1). Second order serial correlation 
(AR(2)) is checked via the Arellano Bond test with a p value which is 
greater than 0.05 and suggests that there is no serial correlation. The 

study also limits the number of instruments to prevent instrument 
proliferation in order that the instruments per panels ratio does not 
exceed one (Roodman, 2009).

4.4 Summary of methodological rigor

The combined use of fixed effects and system GMM improves the 
methodological quality of the study by reducing the most common 
econometric difficulties, such as omitted variable bias, simultaneity, 
dynamic endogeneity. The hybrid approach strengthens the veracity 
of the conclusions on the effects of CG and CSR on credit risk in 
emerging market banks.

In this study, bank credit risk was utilized as the dependent variable 
(DV), and CG and CSR as independent variables, where three different 
factors were utilized. The first factor is NPL, which refers to 
non-performing loans; Lotto states that non-performing loans reflect 
the percentage of loan loss to the total loan amount. Additionally, Koju 
applied stated IV in his 2018 research. The Z-scores were the second 
factor utilized in this study, where they provide insight and prediction 
of bankruptcy, which can show financial health (Koju et al., 2018). 
Moreover, as explained by Lepetit and Strobel (in their study), a higher 
Z-score indicates a strong, stable financial system with a low possibility 
(Lepetit and Strobel, 2015). The capital adequacy ratio, represented by 
risk-weighted assets over total equity, was used as the third factor in 
this study (Siddique et al., 2022). CSR is divided into two measures. The 
first measure includes the social contribution value (SCV) per share, 
which considers the environmental, economic, and social aspects of 
CSR. The following equation was used to calculate this measure:

 

= + +
+ +

SCV Earnings per share (tax revenue salaries of 
workers interest on loans public welfare expenditure
–social cost) / equity  (1)

In this study, the binary method was utilized to calculate the 
second measure, following the study released by Hategan et al. (2018). 
Moreover, in this measure, banks that were involved in social activities 
were assigned a value of one, and banks that were not involved in such 
activities were assigned a value of zero. Additionally, CG is measured 
by the concentration of ownership, board size, board meetings, and 
independence. Non-interest income is calculated as the percentage of 
non-interest income over total revenue. Bank size was calculated 
following Nadeem’s method using the natural log of the total number 
of assets (Nadeem et  al., 2019). The GMM model is employed to 
address the autoregressive nature of the dependent variable, as well as 
to handle endogeneity issues related to the independent variables and 
unobserved heterogeneity (Tables 1–5).

The table summarizes all variables, proxies, and their methods 
of measurement.

The following model were used to perform the required analysis:

 

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( )

= α +β +β +β +β

+β +β +β +β

+β +µ

i,t 1 2 3 4i,t i,t i,t i,t
5 6 7 8 i,t
9 i,ti,t

CR CG BGD NINT BS
LIQ PRF INF INT
TRO

 
(2)
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i,t 1 2 3i,t i,t i,t
4 5 6 7i,t
8 9 i,ti,t i,t

CR SCV CSR _ BM NINT
BS LIQ PRF INF
INT TRO
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( ) ( ) ( )
( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

= α +β +β +β +β

+β +β +β

+β +β +β +β +µ

i,t 1 2 3 4i,t i,t i,t
5 6 7i,t i,t i,t

8 9 10 11 i,ti,t i,t

CR CG BGD SCV
CSR _ BM NINT BS LIQ

PRF INF INT TRO
 

(4)

Moreover, the below 2 equations were added to measure the board 
gender diversity (BGD), where its effect were measured for each 
element of the CG and credit risk (Sila et al., 2016).

 

( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( )

= α +β +β +β ∗

+β +β +β +β +β

+β +β +µ

i,t 1 2 3i,t i,t i,t
4 5 6 7 8i,t i,t
9 10 i,ti,t i,t

CR CG BGD CG BGD
NINT BS LIQ PRF INF
INT TRO

 
(5)

 

( ) ( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( )

= α +β +β +β ∗

+β +β +β

+β +β +β +β +β

+β +µ

i,t 1 2 3i,t i,t i,t
2 3 4i,t i,t i,t
5 6 7 8 9i,t i,t
10 i,i,t

CR CG BGD CG BGD
SCV CSR _ BM NINT
BS LIQ PRF INF INT
TRO

 
(6)

5 Empirical analysis

As shown by the data summarized above, credit risk has a low 
average value. Banks focus on debtor efficiency and consider credit 
risk management. The ZSC identifies bank financial situations. The 
above statistics show higher ZSC values, reflecting a lower risk. Banks 
in emerging countries have minimized credit risks because they work 
efficiently to survive in business. The average CAR value indicates the 
capital value that is sufficient to invest in risk-based assets. Few banks 
have boards of directors with seven to eight board members, and the 
above data shows that few banks have many board members. The 
optimal board size for good functioning is eight members for well-
functioning (Kiel and Nicholson, 2003). Board meetings were 
conducted quarterly, as indicated by the mean values. Most ownership 
types are large shareholders. Conflicts of interest are minimized by 
shareholders with a large number of shares as proof of agency theory 
principles. Banks contribute to social activities, along with their 
traditional earnings, as indicated by the mean values of SCV and 
CSR_BM. Banks in emerging Asian countries tend to earn income 
from traditional sources, as indicated by the mean value of non-interest 
income. Bank size is stable in terms of investment in total assets. Banks 
have a low level of liquidity risk, as indicated by their high deposit-to-
total asset ratio. The inflation rate is well controlled; however, there is 

TABLE 1 Variables and their measurements.

Variables Proxies and measurements Reference

Credit risk Non-performing Loans (NPL): Percentage of loan loss to total amount of loan Lotto (2018)

Corporate social responsibility (CSR) ROA ZSC is the ROA plus the eta divided by the standard deviation of ROA. Nguyen (2022)

Risk weight assets/risk-weighted assets (risk weight assets:* Risk-Weighted Assets or Risk 

Weighted Assets)/(Total equity).

Siddique et al. (2022)

SCV per share (SCV = Eps + (Tax revenue + Employee salaries + Loan interest + Public 

welfare expenses - Social cost))/Equity.

Javeed and Lefen (2019)

Corporate governance Binary Method (CSR_BM): Binary method of placing values of 1 and 0 Hategan et al. (2018)

Board Size (BSZ): Number of board members Hunjra et al. (2020)

Board Independence (BIN): Proportion of independent directors to total directors Sarkar and Sarkar (2018)

Board Meetings (BMT): Number of board meetings held annually Chou et al. (2013)

BGD: Board diversity is measured using the proportion of female directors over male directors. Al-Rassas and Kamardin (2016)

Ownership Concentration (OC): Share of equity owned by top five shareholders

Control variables Non-interest Income (NINT): Ratio of non-interest income to total revenue Williams (2016)

Bank Size (BS): Natural log of total assets AlHares (2020)

Liquidity (LIQ): Deposit to total assets Hunjra et al. (2020)

Profitability (PRF): Net income to total assets AlHares (2020)

Inflation Rate (INF): Percentage change in consumer price index (CPI) Ashraf et al. (2016)

Interest Rate (INT): Interest on deposits Ashraf et al. (2016)

TABLE 2 Variables and their definitions.

Variable Definition

CR Credit risk

CG Corporate governance

Α Intercept

I Bank

T Time

Β Coefficient each explanatory variable

μ Error
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little variation because emerging countries suffer from price increase 
problems. The average interest rate is low because of the slow progress 
in these countries. Greater variation in the level of trade openness in 
emerging countries is shown by standard variation.

A multicollinearity test was applied and the VIF values were found 
to be less than 10, which confirms that multicollinearity does not exist 
among the independent variables (Nguyen et al., 2014). Moreover, the 
table clarifies the correlation analysis among the study variables, 
where no strong correlation was found, confirming the absence of 
multicollinearity in this model.

Large board size has a significant impact on reducing bank risk-
taking, indicating a more monitoring and advisory role for managing 
credit risk. This finding indicates that board size can improve 
organizational performance and tends to agree with the resource 
dependency theory. Frequent board meetings lead to frequent 
communication among critical subjects, which helps resolve problems 
and accordingly minimizes credit risk. Moreover, frequent board 
meetings help enhance organizational performance by making more 
proactive decisions (Francis et al., 2008).

Increasing the number of independent directors on bank boards 
significantly enhances the performance of an organization as a result 
of an improved board’s effectiveness in terms of controlling 
management activities, which include effective monitoring and 
supervision that lead to a reduction in credit risk.

Risk-taking is inversely proportional to board independence 
and positively proportional to ownership concentration. 
Moreover, risk taking is inversely proportional to large 
shareholders, as they are empowered to take the role of control. It 
has been observed that risk-taking is inversely proportional when 
a female is on the board of directors, as stated by the agency 

theory (Chalermchatvichien et al., 2014). Furthermore, credit risk 
is inversely proportional to organizations that are active in social 
activities. Bannier et al. (2022) highlight that the impact of CSR 
on credit risk depends on sector-specific factors, with some 
differences in countries proving that CSR does not always 
minimize credit risk. Authorities are expected to enhance the rule 
of law for engaging in CSR in developing countries. Risk increases 
when banks engage in non-interest income.

However, this study finds that bank size has a negative relationship 
with credit risk, as large banks are more capable of efficiently utilizing 
resources (Ashraf et al., 2016). Moreover, the interest and inflation 
rates have a significant and positive impact on credit risk. 
Furthermore, this study observes that liquidity supports bank stability 
and minimizes credit risks. In addition, we  find no relationship 
between profitability and credit risk. This study suggests that a 
widening trade openness increases bank stability and reduces 
credit risk.

6 Robustness check

Table  6 shows strong figures when Generalized Method 
Moments (GMM) was applied. This type of technique is helpful 
in resolving internally originating issues. This method was 
developed by Arellano and Bond (1991) and Arellano and 
Bover (1995).

This method supports the handling of autoregressive properties of 
dependent variables in a model and its resolution of internal 
challenges along with unabsorbed firm-related characteristics  
(Pérez-González and Yun, 2013).

TABLE 3 Descriptive statistics.

Variables Mean SD Median Minimum Maximum Q1 Q3

NPL 0.097 0.161 0.083 0.075 0.737 0.092 0.526

ZSC 4.214 0.393 4.093 0.192 6.926 1.243 5.623

CAR 0.183 0.094 0.146 0.028 0.966 0.163 0.216

BSZ 7.825 0.858 6.927 7 15 6.613 8.422

BMT 4.253 0.242 4.015 3 9 3.051 5.602

BIN 0.171 0.994 0.167 0.043 0.611 0.094 0.192

OC 0.617 0.333 0.597 0.314 0.733 0.591 0.636

BGD 0.097 0.936 0.078 0.072 0.411 0.073 0.123

SCV 0.071 0.113 0.062 0.023 0.131 0.057 0.105

CSR_BM 0.763 0.426 0.715 0 1 0.672 0.766

NINT 0.296 0.428 0.274 0.072 0.523 0.183 0.462

BS 10.624 1.033 9.624 7 16 8.252 12.223

LIQ 0.682 0.728 0.652 0.492 0.772 0.537 0.696

PRF 0.107 0.211 0.091 −0.306 0.236 0.082 0.192

INF 0.057 0.815 0.052 −0.052 0.175 0.034 0.156

INT 0.052 0.775 0.042 0.016 0.212 0.033 0.194

TRO 0.617 0.753 0.534 0.431 0.733 0.467 0.713

SD, Standard deviation; Q1, First quartile; Q3, Third quartile; NPL, Non-performing Loans; ZSC, Z-Score; CAR, Capital Adequacy Ratio; SCV, Social Contribution Value Per Share; CSR_BM, 
Binary Method; BSZ, Board Size; BIN, Board Independence; BMT, Board Meetings; OC, Ownership Concentration; BGD, Board Gender Diversity, NINT, Non-interest Income; BS, Bank Size; 
LIQ, Liquidity; PRF, Profitability; INF, Inflation Rate; INT, Interest Rate; TRO, Trade Openness.
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TABLE 4 VIF test and Pearson/Spearman correlation matrix.

Variables VIF VIF NPL ZSC CAR BSZ BMT BIN OC BGD SCV CSRgM NINT BS LIQ PRF INF INT TRO

NPL 1 0.092 0.143 −0.210 −0.543 −0.467 0.427 −0.281 −0.223 −0.112 0.276 0.523 0.551 0.067 −0.235 0.412 0.113

ZSC 0.071 1 0.154 0.573 0.342 0.164 −0.086 0.376 0.210 0.624 −0.195 −0.162 0.128 −0.097 0.257 0.316 0.496

CAR −0.134 0.143 1 −0.217 −0.423 −0.194 0.183 −0.124 −0.239 −0.227 0.237 −0.245 −0.431 −0.197 0.239 0.213 −0.241

BSZ 1.14 0.862 −0.190 0.554 −0.193 1 0.184 0.168 −0.253 0.421 0.263 −0.094 0.112 0.416 0.283 0.169 0.085 −0.157 0.249

BMT 1.854 0.539 −0.538 0.318 −0.416 0.175 1 0.268 −0.095 −0.112 0.127 0.546 0.134 −0.563 0.104 0.473 −0.264 0.166 −0.392

BIN 1.856 0.539 −0.445 0.142 −0.183 0.165 0.236 1 0.159 0.097 0.224 −0.524 −0.310 0.138 0.143 0.198 −0.225 0.256 0.091

OC 1.655 0.604 0.361 −0.074 0.176 −0.238 −0.081 0.141 1 0.138 −0.457 0.223 0.441 0.259 0.334 −0.294 0.161 −0.537 0.268

BGD 1.538 0.650 −0.275 0.361 −0.121 0.419 −0.097 0.086 0.135 1 0.248 −0.127 −0.238 0.283 0.181 0.121 −0.372 0.134 0.198

SCV 1.452 0.689 −0.199 0.192 −0.225 0.241 0.114 0.216 −0.443 0.236 1 0.345 −0.354 −0.157 0.135 −0.153 0.148 0.369 0.228

CSR_BM 1.526 0.655 −0.097 0.613 −0.213 −0.075 0.539 −0.518 0.217 −0.124 0.334 1 0.118 0.385 −0.481 0.127 0.164 0.192 0.113

NINT 1.721 0.581 0.251 −0.194 0.217 0.094 0.107 −0.293 0.426 −0.236 −0.326 0.106 1 −0.195 0.276 0.413 −0.177 0.536 0.465

BS 1.745 0.573 0.516 −0.157 −0.238 0.391 −0.544 0.129 0.243 0.281 −0.137 0.362 −0.184 1 0.128 0.098 0.251 0.243 0.357

LIQ 1.652 0.605 −0.546 0.113 0.427 0.278 0.085 0.130 0.323 0.179 0.119 −0.475 0.269 0.114 1 −0.362 0.083 0.149 0.179

PRF 1.925 0.519 0.044 −0.082 −0.188 0.167 0.468 0.192 −0.284 0.116 −0.126 0.083 0.392 0.093 −0.342 1 0.249 0.392 0.232

INF 1.592 0.628 −0.216 0.243 0.209 0.073 −0.246 −0.214 0.156 −0.367 0.132 0.157 −0.167 0.248 0.068 0.237 1 0.230 0.291

INT 1.533 0.652 0.392 −0.296 0.193 −0.145 0.164 0.243 −0.525 0.128 0.346 0.189 0.521 0.232 0.137 0.384 0.227 1 0.168

TRO 1.178 0.849 0.108 −0.484 −0.232 0.234 −0.367 0.078 0.251 0.195 0.213 0.098 0.453 0.342 0.169 0.226 0.289 0.153 1

VIF, Variance Inflation Factor; Pearson correlations are below the diagonal and Spearman correlations are above the diagonal; NPL, Non-performing Loans; ZSC, Z-Score; CAR, Capital Adequacy Ratio; SCV, Per Share Social Contribution Value; CSR_BM, Binary 
Method; BSZ, Board Size; BIN, Board Independence; BMT, Board Meetings; OC, Ownership Concentration; BGD, Board Gender Diversity; NINT, Non-interest Income; BS, Bank Size; LIQ, Liquidity; PRF, Profitability; INF, Inflation Rate; INT, Interest Rate; TRO, 
Trade Openness.
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The outcomes of the fixed-effects model were similar to those of 
the GMM. Additionally, Sargan tested the validity of the instruments 
used in this study. Furthermore, the Arellano–Bond test was used to 
check for autocorrelation. The results show significant p-values for 

AR1, whereas insignificant p-values for AR2 confirm no 
autocorrelation in the second lag.

It is also possible that the main findings of the study may have 
been biased by the sample’s self-selection approach. For example, the 

TABLE 5 Fixed effect model (overall).

Variables Dependent variable: NPL Dependent variable: Z-score Dependent variable: CAR

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

BSZ
−0.088* 

(−1.714)
–

−0.654* 

(−1.895)

0.187* 

(1.976)
–

0.275** 

(2.126)

−0.084* 

(−1.891)
–

−0.134** 

(−2.161)

BMT
−0.001*** 

(−9.768)
–

−0.674* 

(−1.816)

0.004*** 

(7.791)
– 0.462* (1.826)

−0.007*** 

(−8.334)
–

−0.283* 

(−1.787)

BIN
−0.047** 

(−2.241)
–

−0.633** 

(−2.153)

0.169** 

(2.275)
–

0.006*** 

(5.625)

−0.334** 

(−2.243)
–

−0.017*** 

(−6.184)

OC 0.017 (1.136) – 0.092* (1.759)
−0.446** 

(−2.251)
–

−0.052** 

(−2.341)

0.339** 

(2.294)
– 0.204* (1.814)

BGD
−0.080** 

(−2.315)
–

−0.261** 

(−2.195)

0.006*** 

(5.392)
–

0.103*** 

(4.937)

−0.765** 

(−2.134)
–

−0.497* 

(−1.761)

SCV –
−0.049*** 

(−5.177)

−0.003*** 

(−7.426)
–

0.421** 

(2.276)

0.062** 

(2.816)
–

−0.273* 

(−2.134)

−0.184** 

(−2.136)

CSR_BM –
−0.076*** 

(−8.451)

−0.265** 

(−2.162.)
–

0.242** 

(2.231)

0.162*** 

(6.541)
–

−0.337** 

(−2.326)

−0.005*** 

(−8.393)

NINT
0.153** 

(2.175)
0.175* (1.846) 0.425* (1.781)

−0.189* 

(−1.793)

−0.089*** 

(−4.198)

−0.411** 

(−2.351)
0.279* (2.114)

0.002*** 

(9.176)

0.353** 

(2.298)

BS
−0.053* 

(−1.861)

−0.003*** 

(−6.764)

−0.007*** 

(−8.614)

0.142** 

(2.315)

0.168** 

(2.295)
0.281 (1.054)

−0.257** 

(−2.249)

−0.646* 

(−1.834)

−0.814 

(−0.927)

LIQ
−0.077*** 

(−5.466)

−0.182** 

(−2.137)

−0.174* 

(−1.754)

0.091*** 

(6.787)

0.067** 

(2.164)

0.184** 

(2.265)

−0.008*** 

(−8.464)

−0.286* 

(−1.837)

−0.717** 

(−2.194)

PRF
−0.168 

(−0.947)

−0.084* 

(−1.716)
0.464 (0.925) 0.620 (1.217) 0.181 (0.416) 0.568 (0.815)

−0.279* 

(−1.742)

−0.627 

(−0.726)

−0.382 

(−0.717)

INF
0.077** 

(2.243)
0.275* (1.837) 0.265* (1.813)

−0.162** 

(−2.218)

−0.145** 

(−2.294)

−0.149* 

(−1.716)

0.357** 

(2.193)

0.161** 

(2.183)
0.454* (1.748)

INT
0.074*** 

(4.796)

0.071*** 

(5.634)

0.265** 

(2.263)

−0.138* 

(−1.793)

−0.138* 

(−1.796)

−0.003*** 

(−6.664)
0.276* (1.884)

0.535* 

(1.746)

0.016*** 

(8.375)

TRO
−0.092*** 

(−6.177)

−0.004*** 

(−5.917)

−0.127** 

(−2.324)

0.219* 

(1.779)
0.117* (1.786) 0.056* (1.843)

−0.662* 

(−1.738)

−0.368* 

(−1.849)

−0.275* 

(−1.727)

C
0.244*** 

(7.596)
0.217 (1.106) 0.469* (1.831)

−0.388* 

(−1.839)

−0.007*** 

(−6.798)

−0.408** 

(−2.321)
0.352* (1.748)

0.004*** 

(8.937)

0.058** 

(2.377)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-square 0.492 0.523 0.436 0.541 0.438 0.602 0.427 0.392 0.537

F-statistics 8.842*** 10.741*** 9.716*** 9.769*** 12.486*** 10.067*** 8.792*** 11.546*** 10.681***

Likelihood 

test (p-values)
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Hausman test 

(p-values)
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

NPL, Non-performing Loans; ZSC, Z-score; CAR, Capital Adequacy Ratio; SCV, Per Share Social Contribution Value; CSR_BM, Binary Method; BSZ, Board Size; BIN, Board Independence; 
BMT, Board Meetings; OC, Ownership Concentration; BGD, Board Gender Diversity; NINT, Non-interest Income; BS, Bank Size; LIQ, Liquidity; PRF, Profitability; INF, Inflation Rate; INT, 
Interest rate; TRO, trade openness. Model 1 shows the results of the analysis using Eq. and consider corporate governance variables separately as independent variables. Three were run in 
Model 2, representing both proxies of CSR as independent variables, whereas Equation 4 was run in Model 3, showing the overall analysis with corporate governance and CSR as independent 
variables; L1 & L2 = First and second lagged values of the dependent variable; AR 1 & AR 2 represent Arellano-Bond first- and second-order autocorrelation C = Constant; ***, **, and * are 
significant at 1, 5, and 10%, respectively.
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availability of women on boards of firms may vary and could lead to 
different conclusions due to gender diversity. The credit risk of the 
firm may be affected by the viability of the women rather than the 
board size.

Following Sila et al. (2016) and Loy and Rupertus (2022), we apply 
propensity score matching (PSM), which helps match gender-diverse 

and non-gender-diverse firms with similar features. To use PSM, 
we followed Gull et al.

Propensity score matching (PSM) was also applied to determine 
the treatment group following Gull et al. (2018). However, the results 
remained the same for both groups, one of whom consisted of one 
woman and the other of whom had no women, as presented in Table 7.

TABLE 6 System dynamic panel regression.

Variables Dependent variable: NPL Dependent variable: Z-score Dependent variable: CAR

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

L1. 0.166** 

(2.186)

0.0687*** 

(8.596)

0.106*** 

(11.036)

−0.728* 

(−1.752)

−0.374 

(−1.113)

−0.136*** 

(−10.134)

0.375** 

(2.295)

0.383* 

(1.767)

0.012* (1.728)

L2. −0.167*** 

(−13.468)

0.421** 

(2.123)

−0.042*** 

(−9.360)

0.032*** 

(10.645)

−0.207* 

(−1.813)

0.937 (1.341) −0.004*** 

(−8.645)

−0.428* 

(−1.719)

−0.398 

(−0.938)

BSZ −0.005*** 

(−10.537)

– −0.352** 

(−2.265)

0.167** 

(2.261)

– 0.436** 

(2.162)

−0.592* 

(−1.846)

– −0.631** 

(−2.392)

BMT −0.175* 

(−1.883)

– −0.231*** 

(−8.297)

0.192 (1.012) – 0.416** 

(2.243)

−0.392** 

(−2.218)

– −0.631* 

(−1.714)

BIN −0.627 

(−0.864)

– −0.034*** 

(−8.208)

0.321** 

(2.175)

– 0.163** 

(2.361)

−0.543** 

(−2.185)

– −0.284** 

(−2.262)

OC 0.157* 

(1.834)

– 0.128* (1.716) −0.127* 

(−1.746)

– −0.343*** 

(−5.164)

0.615** 

(2.142)

– 0.034** 

(2.284)

BGD −0.437** 

(−2.142)

– −0.146*** 

(−4.834)

0.014*** 

(6.764)

– 0.085*** 

(7.496)

−0.254** 

(−2.261)

– −0.436* 

(−1.861)

SCV – −0.289** 

(−2.118)

−0.462* 

(−1.869)

– 0.751** 

(2.218)

0.374* (1.768) – −0.271** 

(−2.267)

−0.186* 

(−1.759)

CSR_BM – −0.007*** 

(−7.764)

−0.143* 

(−1.749)

– 0.275* (1.881) 0.042** 

(2.351)

– −0.422* 

(−1.818)

−0.310* 

(−1.921)

NINT 0.243** 

(1.875)

0.198** 

(2.254)

0.215* (1.814) −0.167* 

(−1.728)

−0.086*** 

(−5.375)

−0.267* 

(−1.816)

0.218*** 

(6.945)

0.407*** 

(1.717)

0.419** 

(2.167)

BS −0.137* 

(−1.776)

−0.271** 

(−2.392)

−0.827* 

(−1.813)

0.326 (1.137) 0.486** 

(2.216)

0.265** 

(2.217)

−0.291* 

(−1.783)

−0.474 

(−1.067)

−0.005*** 

(−8.267)

LIQ 0.214* 

(1.867)

0.119* (1.718) 0.844* (1.846) −0.138*** 

(−9.526)

−0.143 

(−1.072)

−0.411* 

(−1.734)

0.591* (1.817) 0.238* 

(1.775)

0.576 (0.793)

PRF −0.142 

(−1.137)

−0.134 

(−0.822)

0.134 (0.257) 0.057 (0.342) 0.134* (1.783) 0.443 (0.534) −0.053* 

(−1.728)

−0.195 

(−0.843)

−0.230 

(−0.588)

INF 0.142** 

(2.238)

0.189** 

(2.165)

0.004*** 

(7.377)

−0.746* 

(−1.874)

−0.141*** 

(−9.414)

−0.034** 

(−2.255)

0.419 (0.883) 0.087** 

(2.237)

0.003*** 

(6.063)

INT 0.618** 

(2.238)

0.375*** 

(8.824)

0.211* (1.916) −0.793** 

(−2.276)

−0.231* 

(−1.776)

−0.184** 

(−2.117)

0.048*** 

(7.565)

0.741 (0.933) 0.176* (1.719)

TRO −0.145* 

(−1.844)

−0.135** 

(−2.221)

−0.185** 

(−2.295)

0.720 (0.792) 0.079** 

(2.124)

0.274** 

(2.341)

−0.047** 

(−2.351)

−0.269* 

(−1.842)

−0.392* 

(−1.737)

C 0.168*** 

(9.501)

0.032 (1.106) 0.003*** 

(9.375)

−0.063* 

(−1.785)

−0.354 

(−0.794)

−0.037* 

(−1.734)

0.354 (0.795) 0.291* 

(1.738)

0.241* (1.792)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Sargan test 9.345 8.127 10.157 8.467 6.751 7.385 10.378 9.761 6.927

P-values 0.121 0.345 0.084 0.251 1.584 1.196 0.114 0.118 2.274

AR1 0.041 0.049 0.008 0.081 0.019 0.051 0.002 0.052 0.027

AR2 0.854 0.534 0.855 0.557 0.698 0.752 0.656 0.829 0.793
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Tables 8–10 report the regression results of the interaction terms 
to assess the interactive effect of board gender diversity on the 
relationship between CG elements and credit risk. The findings reveal 
that the interaction between board gender diversity and CG 
significantly reduces the credit risk. The presence of a woman on the 
board has a positive impact on

 • Resolving challenges
 • Increase a firm’s value (Khandelwal et  al., 2023; AlHares 

et al., 2021).

 • Greater engagement in monitoring activities (Adams and 
Ferreira, 2009).

 • It has a positive influence on the value relevance and quality of 
financial reporting (Cimini, 2022).

7 Discussion

The study considered a list of control variables, country-specific 
variables, and bank-specific variables such as non-interest income, 

TABLE 7 System dynamic panel regression.

Variables Dependent variable: NPL Dependent variable: Z-score Dependent variable: CAR

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

BSZ −0.074* 

(−1.785)

– −0.423* 

(−1.918)

0.267* (1.774) – 0.798* (1.843) −0.427* 

(−1.757)

– −0.424* 

(−1.757)

BMT −0.087*** 

(−6.182)

– −0.836* 

(−1.902)

0.032*** 

(6.645)

– 0.415** 

(2.236)

−0.052*** 

(−9.276)

– −0.167* 

(−1.824)

BIN −0.927* 

(−1.747)

– −0.936* 

(−1.821)

0.541* (1.891) – 0.176*** 

(4.096)

−0.748* 

(−1.769)

– −0.085*** 

(−4.362)

OC 0.496* (1.914) – 0.208* (1.725) −0.518** 

(−2.226)

– −0.782** 

(−2.184)

0.369* (1.758) – 0.137** 

(2.234)

BGD −0.172* 

(−1.783)

– −0.375** 

(−2.245)

0.024*** 

(4.284)

– 0.492* (1.791) −0.297** 

(−2.192)

– −0.691* 

(−1.914)

SCV – −0.002*** 

(−7.195)

−0.027*** 

(−8.834)

– 0.321** 

(2.151)

0.217** 

(2.162)

– −0.337** 

(−2.218)

−0.362** 

(−2.145)

CSR_BM – −0.191*** 

(−7.954)

−0.452** 

(−2.237)

– 0.394** 

(2.227)

0.002*** 

(8.231)

– −0.433* 

(−1.791)

−0.064*** 

(−10.894)

NINT 0.922** 

(2.183)

0.019* (1.847) 0.050** 

(2.228)

−0.728* 

(−1.784)

−0.007*** 

(−5.264)

−0.024*** 

(−4.372)

0.423* (1.794) 0.005*** 

(9.685)

0.157** 

(2.234)

BS −0.115* 

(−1.773)

−0.194*** 

(−4.946)

−0.092*** 

(−10.986)

0.175** 

(2.227)

0.071* (1.834) 0.287 (0.967) −0.372* 

(−1.783)

−0.765* 

(−1.727)

−0.948 

(−1.112)

LIQ −0.087*** 

(−7.495)

−0.218** 

(−2.231)

−0.256* 

(−1.881)

−0.064*** 

(−4.138)

−0.628** 

(−2.224)

−0.034*** 

(−3.811)

0.006*** 

(7.846)

0.347* 

(1.729)

0.576* (1.852)

PRF −0.452 

(−0.967)

−0.557 

(−0.846)

0.897 (0.957) 0.971* (1.814) 0.273 (0.849) 0.189 (0.654) −0.269* 

(−1.817)

−0.262 

(−0.976)

−0.239 

(−0.653)

INF 0.058*** 

(6.197)

0.315* (1.775) 0.436* (1.837) −0.246* 

(−1.767)

−0.487* 

(−1.861)

−0.271* 

(−1.907)

0.388* (1.912) 0.181** 

(2.279)

0.214** 

(2.165)

INT 0.087*** 

(6.762)

0.187*** 

(8.186)

0.176** 

(2.127)

−0.347* 

(−1.785)

−0.742* 

(−1.858)

−0.079*** 

(−8.791)

0.472* (1.827) 0.128** 

(2.153)

0.038*** 

(5.846)

TRO −0.458*** 

(−7.678)

−0.097*** 

(−8.469)

−0.081* 

(−1.915)

0.414* (1.867) 0.005** 

(2.234)

0.773* (1.915) −0.125* 

(−1.750)

−0.384* 

(−1.793)

−0.523* 

(−1.846)

C 0.088*** 

(8.795)

0.615 (1.081) 0.581** 

(2.214)

−0.005* 

(−1.846)

−0.284* 

(−1.896)

−0.614*** 

(−4.322)

0.248* (1.837) 0.031*** 

(7.548)

0.715* (1.761)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-square 0.491 0.498 0.428 0.538 0.445 0.591 0.457 0.398 0.544

F-statistics 9.485*** 10.124*** 10.488*** 11.153*** 12.749*** 10.855*** 9.485*** 10.217*** 9.693***

Likelihood 

test (p-values)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Hausman test 

(p-values)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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TABLE 8 Regression results using interaction terms (Dependent Variable: NPL).

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 
10

BSZ −0.108* 

(−1.789)

−0.267* 

(−1.792)

−0.423* 

(−1.794)

−0.556* 

(−1.894)

−0.426** 

(−2.275)

−0.614* 

(−1.823)

−0.438* 

(−1.739)

−0.374* 

(−1.912)

−0.438** 

(−2.134)

−0.512* 

(−1.824)

BMT −0.017*** 

(−4.218)

−0.218** 

(−2.173)

−0.003*** 

(−6.794)

−0.047*** 

(−4.976)

−0.048*** 

(−8.467)

−0.468* 

(−1.737)

−0.536* 

(−1.849)

−0.436* 

(−1.729)

−0.679 

(−0.958)

−0.396* 

(−1.736)

BIN −0.178* 

(−1.856)

−0.354* 

(−1.784)

−0.345* 

(−1.812)

−0.122* 

(−1.764)

−0.856* 

(−1.748)

−0.537** 

(−2.342)

−0.613** 

(−2.156)

−0.485** 

(−2.218)

−0.349* 

(−1.893)

−0.725** 

(−2.315)

OC 0.039 

(0.976)

0.123 

(0.828)

0.148 

(0.792)

0.267 

(1.018)

0.284 

(0.716)

0.215* 

(1.816)

0.103* 

(1.839)

0.217* 

(1.737)

0.379 

(1.186)

0.426* 

(1.736)

BSZ*BGD −0.159* 

(−1.828)

— — — −0.547* 

(−1.819)

−0.315*** 

(−4.495)

— — — −0.425* 

(−1.895)

BMT*BGD — −0.648* 

(−1.773)

— — −0.657** 

(−2.275)

−0.275** 

(−2.115)

— — −0.623* 

(−1.873)

BIN*BGD — — −0.352** 

(−2.212)

−0.287** 

(−2.221)

— −0.429** 

(−2.956)

−0.511** 

(−2.186)

OC*BGD — — — −0.482* 

(−1.719)

−0.227* 

(−1.743)

— — — −0.625* 

(−1.828)

−0.112** 

(−2.312)

SCV — — — — — −0.037*** 

(−5.135)

−0.004*** 

(−8.395)

−0.034*** 

(−5.391)

−0.305** 

(−2.312)

−0.021*** 

(−6.374)

CSR_BM — — — — — −0.315** 

(−2.183)

−0.289** 

(−2.183)

−0.379** 

(−2.153)

−0.462* 

(−1.894)

−0.625** 

(−2.246)

NINT 0.347* 

(1.827)

0.172** 

(2.218)

0.425* 

(1.846)

0.628** 

(2.215)

0.537** 

(2.221)

0.576* 

(1.835)

0.497* 

(1.786)

0.286* 

(1.795)

0.579 

(1.153)

0.391* 

(1.786)

BS −0.178* 

(−1.876)

−0.838 

(−8.598)

−0.228* 

(−1.726)

−0.716* 

(−1.727)

−0.345* 

(−1.828)

−0.002*** 

(−9.345)

−0.005*** 

(−10.761)

−0.034*** 

(−7.963)

−0.086*** 

(−5.376)

−0.003*** 

(−9.366)

LIQ −0.054*** 

(−6.378)

−0.002*** 

(−8.728)

−0.035** 

(−2.324)

−0.057*** 

(−6.177)

−0.043*** 

(−5.437)

−0.352* 

(−1.819)

−0.246* 

(−1.816)

−0.356* 

(−1.784)

−0.428* 

(−1.711)

−0.562* 

(−1.734)

PRF −0.447 

(−0.927)

−0.348* 

(−1.775)

−0.254 

(−0.844)

−0.224* 

(−1.743)

−0.471 

(−1.121)

0.735 

(0.869)

0.628 

(0.836)

0.435* 

(1.713)

0.462 

(0.938)

0.349 

(0.679)

INF 0.088*** 

(5.678)

0.024*** 

(4.395)

0.175** 

(2.274)

0.042*** 

(4.174)

0.002*** 

(6.045)

0.426* 

(1.735)

0.389* 

(1.867)

0.561* 

(1.816)

0.361* 

(1.764)

0.769* 

(1.734)

INT 0.118** 

(2.318)

0.118** 

(2.261)

0.071*** 

(5.053)

0.015*** 

(6.355)

0.318** 

(2.324)

0.521* 

(1.728)

0.316** 

(2.219)

0.534* 

(1.864)

0.389** 

(2.237)

0.436** 

(2.196)

TRO −0.042*** 

(−6.861)

−0.012*** 

(−7.317)

−0.047*** 

(−5.097)

−0.214** 

(−2.116)

−0.224*** 

(−5.075)

−0.218** 

(−2.316)

−0.132** 

(−2.295)

−0.246** 

(−2.325)

−0.491* 

(−2.117)

−0.627** 

(−2.317)

C 0.189*** 

(4.678)

0.227** 

(2.086)

0.372** 

(2.114)

0.149*** 

(4.203)

0.134*** 

(5.246)

0.576* 

(1.798)

0.513* 

(1.854)

0.378** 

(2.184)

0.569* 

(1.843)

0.489* 

(1.895)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-square 0.415 0.384 0.443 0.364 0.391 0.423 0.395 0.342 0.418 0.432

F-statistics 7.726*** 9.436*** 8.875*** 6.769*** 12.012*** 11.634*** 12.342*** 9.865*** 10.863*** 8.946***

Likelihood 

test (p-

values)

0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Hausman test 

(p-values)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

NPL, Non-performing Loans; ZSC, Z-score; CAR, Capital Adequacy Ratio; SCV, Per Share Social Contribution Value; CSR_BM, Binary Method; BSZ, Board Size; BIN, Board Independence; 
BMT, Board Meetings; OC, Ownership Concentration; BGD, Board Gender Diversity; NINT, Non-interest Income; BS, Bank Size; LIQ, Liquidity; PRF, Profitability; INF, Inflation Rate; INT, 
Interest rate; TRO, trade openness. Models 1–5 show the results of the analyses using Equation 5, and consider corporate governance variables separately as independent variables. Models 
6–10 show the results of the analyses using Equation 6, showing both corporate governance and CSR as independent variables; C = Constant; ***, **, and * indicate significance at the 1, 5, 
and 10% levels, respectively.
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TABLE 9 Regression results using interaction terms (Dependent Variable: Z-Score).

Variables Model 1 Model 2 Model 3 Model 
4

Model 5 Model 6 Model 7 Model 
8

Model 9 Model 
10

BSZ 0.315* 

(1.776)

0.239* 

(1.845)

0.541* 

(1.798)

0.372** 

(2.183)

0.442* 

(1.798)

0.361** 

(2.251)

0.324** 

(2.218)

0.439* 

(1.837)

0.722** 

(2.289)

0.546** 

(2.319)

BMT 0.002*** 

(8.137)

0.067*** 

(5.079)

0.273** 

(2.227)

0.067*** 

(6.992)

0.028*** 

(8.637)

0.512* 

(1.845)

0.236* 

(1.795)

0.186* 

(1.896)

0.375** 

(2.391)

0.178* 

(1.918)

BIN 0.282** 

(2.162)

0.176** 

(2.183)

0.642** 

(2.218)

0.392** 

(2.294)

0.575* 

(1.911)

0.065*** 

(8.934)

0.051*** 

(6.913)

0.218** 

(2.285)

0.146*** 

(5.196)

0.114*** 

(7.936)

OC −0.426** −0.373** −0.436** −0.618* −0.191** −0.186* −0.127** −0.244** −0.181** −0.392*

(−2.231) (−2.279) (−2.382) (−1.729) (−2.361) (−1.815) (−2.311) (−2.193) (−2.186) (−1.827)

BSZ*BGD 0.867* 

(1.759)

— — — 0.559* 

(1.834)

0.625* 

(1.728)

— — — 0.162** 

(2.186)

BMT*BGD — 0.427** 

(2.217)

— — 0.298* 

(1.779)

— 0.072*** 

(5.635)

— 0.096***

(5.925)

BIN*BGD — — 0.757* 

(1.794)

— 0.544** 

(2.228)

— — 0.295** 

(2.396)

0.242** 

(2.392)

OC*BGD — — — 0.583* 

(1.716)

0.919* 

(1.839)

— — — 0.359** 

(2.419)

0.188** 

(2.418)

SCV — — — — — 0.156* 

(1.927)

0.084** 

(2.434)

0.182** 

(2.293)

0.275** 

(2.347)

0.209** 

(2.229)

CSR_BM — — — — — 0.211*** 

(5.933)

0.183*** 

(8.176)

0.485** 

(2.258)

0.514** 

(2.319)

0.210*** 

(5.392)

NINT −0.418* 

(−1.768)

−0.223* 

(−1.831)

−0.209** 

(−2.264)

−0.518* 

(−1.879)

−0.319** 

(−2.172)

−0.481** 

(−2.286)

−0.516** 

(−2.391)

−0.286* 

(−1.912)

−0.375** 

(−2.255)

−0.629** 

(−2.186)

BS 0.327** 

(2.167)

0.172** 

(2.375)

0.579** 

(2.164)

0.276** 

(2.194)

0.389** 

(2.354)

0.612* 

(1.713)

0.234 

(1.152)

0.765 

(0.639)

0.532* 

(1.927)

0.634 

(0.935)

LIQ 0.007*** 

(7.437)

0.051*** 

(6.117)

0.003*** 

(8.164)

0.134*** 

(6.183)

0.015*** 

(8.424)

0.215** 

(2.262)

0.191** 

(2.289)

0.276** 

(2.296)

0.621** 

(2.325)

0.534 

(0.841)

PRF 0.228 

(0.794)

0.442* 

(1.781)

0.327 

(0.864)

0.443 

(0.864)

0.773 

(0.812)

0.925 

(0.842)

0.433 

(0.584)

0.289 

(0.756)

0.692* 

(1.716)

0.456 

(0.813)

INF −0.427* 

(−1.723)

−0.282** 

(−2.293)

−0.513* 

(−1.917)

−0.519** 

(−2.280)

−0.776* 

(−1.178)

−0.351* 

(−1.812)

−0.225* 

(−1.794)

−0.925* 

(−1.836)

−0.842** 

(−2.153)

−0.395* 

(−1.814)

INT −0.437* 

(−2.108)

−0.187* 

(−1.839)

−0.264* 

(−1.792)

−0.451** 

(−2.267)

−0.385* 

(−1.746)

−0.003*** 

(−11.934)

−0.034*** 

(−9.934)

−0.153** 

(−2.361)

−0.281*** 

(−6.931)

−0.152*** 

(−4.925)

TRO 0.281* 

(1.712)

0.227* 

(1.794)

0.384* 

(1.729)

0.445* 

(1.711)

0.769** 

(2.118)

0.723* 

(1.869)

0.615* 

(1.924)

0.339 

(1.259)

0.392* 

(1.822)

0.429* 

(1.792)

C −0.642** 

(−2.276)

−0.513* 

(−1.899)

−0.563* 

(−1.819)

−0.233** 

(−2.416)

−0.778* 

(−1.834)

−0.448* 

(−1.928)

−0.486** 

(−2.263)

−0.286* 

(−1.869)

−0.436** 

(−2.358)

−0.495* 

(−1.914)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-square 0.544 0.421 0.424 0.532 0.494 0.594 0.527 0.496 0.553 0.472

F-statistics 9.541*** 11.274*** 11.034*** 9.276*** 12.431*** 12.565*** 9.391*** 7.935*** 10.935*** 8.369***

Likelihood 

test (p-values)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Hausman test 

(p-values)

0.001 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000

NPL, Non-performing Loans; ZSC, Z-score; CAR, Capital Adequacy Ratio; SCV, Per Share Social Contribution Value; CSR_BM, Binary Method; BSZ, Board Size; BIN, Board Independence; 
BMT, Board Meetings; OC, Ownership Concentration; BGD, Board Gender Diversity; NINT, Non-interest Income; BS, Bank Size; LIQ, Liquidity; PRF, Profitability; INF, Inflation Rate; INT, 
Interest rate; TRO, trade openness. Models 1–5 show the results of the analyses using Equation 5, and consider corporate governance variables separately as independent variables. Models 
6–10 show the results of the analyses using Equation 6, showing both corporate governance and CSR as independent variables; C = Constant; ***, **, and * indicate significance at the 1, 5, 
and 10% levels, respectively.
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TABLE 10 Regression results using interaction terms (Dependent Variable: CAR).

Variables Model 1 Model 2 Model 3 Model 
4

Model 5 Model 6 Model 7 Model 
8

Model 9 Model 
10

BSZ 0.225* 

(1.716)

0.168* 

(1.872)

0.251* 

(1.739)

0.681 

(0.842)

0.251* 

(1.716)

0.316** 

(2.285)

0.215** 

(2.317)

0.152*** 

(4.269)

0.392** 

(2.296)

0.557* 

(1.769)

BMT 0.004*** 

(9.624)

0.017*** 

(7.634)

0.034** 

(2.227)

0.184*** 

(5.161)

0.068*** 

(5.394)

0.346* 

(1.827)

0.256* 

(1.729)

0.658 

(1.163)

0.964* 

(1.885)

0.063* 

(1.774)

BIN 0.524** 

(2.183)

0.432** 

(2.245)

0.545* 

(1.795)

0.753* 

(1.712)

0.675** 

(2.232)

0.218*** 

(5.938)

0.107*** 

(8.692)

0.213*** 

(2.385)

0.375*** 

(6.935)

0.117*** 

(5.394)

OC −0.415** 

(−2.241)

−0.411** 

(−2.352)

−0.384* 

(−1.794)

−0.723* 

(−1.798)

−0.281** 

(−2.299)

−0.337* 

(−1.824)

−0.243* 

(−1.883)

−0.186* 

(−1.851)

−0.395** 

(−2.211)

−0.394* 

(−2.539)

BSZ*BGD −0.083*** 

(−6.302)

— — — −0.038*** 

(−6.172)

−0.546* 

(−1.826)

— — — −0.621* 

(−1.826)

BMT*BGD — −0.147** 

(−2.337)

— −0.479** 

(−2.284)

−0.499* 

(−1.867)

— — −0.073** 

(−2.384)

BIN*BGD — — −0.267** 

(−2.379)

−0.364* 

(−1.798)

— — −0.384** 

(−2.179)

−0.629* 

(−1.737)

OC*BGD — — — −0.428** 

(−2.124)

−0.681* 

(−1.764)

— — — −0.075*** 

(−4.695)

−0.076* 

(−1.846)

SCV — — — — — 0.189** 

(2.578)

0.176** 

(2.273)

0.436* 

(1.721)

−0.278 

(−2.629)

−0.756* 

(−1.837)

CSR_BM — — — — — 0.152*** 

(7.392)

0.013*** 

(9.635)

0.415*** 

(5.375)

0.256** 

(2.428)

0.082*** 

(6.293)

NINT −0.148* 

(−1.738)

−0.328* 

(−1.834)

−0.453** 

(−2.194)

−0.527* 

(−1.744)

−0.372* 

(−1.864)

−0.227** 

(−2.419)

−0.422** 

(−2.153)

−0.442* 

(−1.821)

−0.625* 

(−1.768)

−0.595** 

(−2.422)

BS 0.289** 

(2.327)

0.324** 

(2.138)

0.284* 

(1.817)

0.786* 

(1.784)

0.867* 

(1.784)

0.652 

(0.813)

0.755* 

(1.796)

0.775 

(0.825)

0.362 

(1.172)

0.584 

(0.837)

LIQ 0.005*** 

(7.637)

0.012*** 

(6.411)

0.269*** 

(4.534)

0.395* 

(1.892)

0.288*** 

(5.131)

0.562** 

(2.319)

0.618** 

(2.296)

0.062** 

(2.412)

0.263* 

(1.843)

0.156* 

(1.769)

PRF 0.298* 

(1.867)

0.223* 

(1.762)

0.384 

(0.931)

0.224* 

(1.911)

0.327* 

(1.778)

0.539 

(0.961)

0.422 

(0.824)

0.465* 

(1.852)

0.343 

(0.846)

0.667 

(0.861)

INF −0.522** 

(−2.348)

−0.434** 

(−2.340)

−0.319*** 

(−4.378)

−0.383** 

(−2.312)

−0.795** 

(−2.124)

−0.592* 

(−1.892)

−0.511* 

(−1.816)

−0.024** 

(−2.392)

0.773 

(1.183)

0.247* 

(1.822)

INT −0.347** 

(−2.124)

−0.274* 

(−1.876)

−0.219** 

(−2.108)

−0.375 

(−0.694)

−0.558* 

(−1.775)

−0.137*** 

(−5.638)

−0.116*** 

(−6.196)

−0.376* 

(−1.922)

−0.186** 

(−2.138)

−0.431*** 

(−4.391)

TRO 0.524* 

(1.713)

0.721* 

(1.724)

0.543** 

(2.340)

0.437* 

(1.896)

0.281* 

(1.827)

0.495* 

(1.813)

0.551* 

(1.738)

0.637* 

(1.811)

0.746* 

(1.883)

0.394* 

(1.858)

C 0.561* 

(1.911)

0.423* 

(1.816)

0.648* 

(1.726)

0.455* 

(1.875)

0.223* 

(1.912)

0.243** 

(2.243)

0.062** 

(2.399)

0.153*** 

(4.835)

0.246** 

(2.569)

0.445** 

(2.338)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-square 0.457 0.3892 0.417 0.442 0.475 0.537 0.486 0.513 0.554 0.497

F-statistics 9.647*** 10.172*** 9.114*** 8.535*** 9.276*** 10.765*** 9.364*** 6.011*** 7.764*** 8.236***

Likelihood 

test (p-

values)

0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000

Hausman test 

(p-values)

0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.003 0.000

NPL, Non-performing Loans; ZSC, Z-score; CAR, Capital Adequacy Ratio; SCV, Per Share Social Contribution Value; CSR_BM, Binary Method; BSZ, Board Size; BIN, Board Independence; 
BMT, Board Meetings; OC, Ownership Concentration; BGD, Board Gender Diversity; NINT, Non-interest Income; BS, Bank Size; LIQ, Liquidity; PRF, Profitability; INF, Inflation Rate; INT, 
Interest rate; TRO, trade openness. Models 1–5 show the results of the analyses using Equation 5, and consider corporate governance variables separately as independent variables. Models 
6–10 show the results of the analyses using Equation 6, showing both corporate governance and CSR as independent variables; C = Constant; ***, **, and * indicate significance at the 1, 5, 
and 10% levels, respectively.
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bank size, interest rate, and inflation. The statistics used in this 
study show that the credit risk has a low average value. Few banks 
have a board of directors between seven and eight board members, 
and the above data show that few banks have many board members. 
The optimal board size for good functioning is eight members for 
well-functioning (Kiel and Nicholson, 2003). Banks focus on debtor 
efficiency, and provide greater consideration for credit risk 
management. The Z-score identifies the banks’ financial situations. 
The results of the study showed higher Z-scores, which reflected a 
lower risk indication. Banks in emerging countries have minimized 
credit risk because they work efficiently to survive in business. The 
average value of Capital Adequacy Ratio indicates the capital value 
sufficient to invest in risk-based assets. Large board size has a 
significant impact on reducing bank risk-taking, indicating a more 
monitoring and advisory role for managing credit risk. Bank size is 
stable in terms of investment in total assets. This finding indicates 
that board size can improve organizational performance and tends 
to agree with the resource dependency theory.

Conflicts of interest are minimized by shareholders with a large 
number of shares as proof of agency theory principles. It has been 
observed that risk-taking is inversely proportional when females are 
on the board of directors, as stated by the agency theory 
(Chalermchatvichien et al., 2014). It was observed that increasing the 
number of independent directors on the boards of banks significantly 
enhances the performance of an organization as a result of having an 
improved board’s effectiveness in terms of controlling management 
activities, which includes effective monitoring and supervision that 
lead to a reduction in credit risk.

Board meetings are conducted quarterly, as shown by the study 
statistics, in which the majority of the ownership has large 
shareholders. Moreover, frequent board meetings help enhance 
organizational performance by making more proactive decisions 
(Francis et al., 2008). It was found that frequent board meetings lead 
to frequent communication among critical subjects, which helps 
resolve problems and accordingly minimizes credit risk.

Risk-taking is inversely proportional to board independence and 
positively proportional to ownership concentration. Moreover, risk 
taking is inversely proportional to large shareholders, as they are 
empowered to take the role of control.

Banks contribute to social activities along with their traditional 
earnings, as indicated by the study statistics data through the mean 
values of the Social Contribution Value (SCV) and CSR binary method. 
Bannier et al. (2022) highlight that the impact of CSR on credit risk is 
sector-specific, with some differences in countries in which proof of 
CSR does not always minimize credit risk. Credit risk is inversely 
proportional to organizations that are active in social activities. 
Authorities are expected to enhance the rule of law for engaging in CSR 
in developing countries. Banks in emerging Asian countries tend to 
earn income from traditional sources, as indicated by the mean value 
of non-interest income.

It is worth highlighting that banks have a low level of liquidity 
risk, as shown by their high deposit-to-total assets ratio. The inflation 
rate is well controlled; however, little variation due to emerging 
countries suffering from price increase problems. The average interest 
rate is low because of the slow progress in these countries. Greater 
variation in emerging countries is related to their level of trade 
openness, as shown by standard variation. Risk increases when banks 
engage in non-interest income.

However, this study finds that bank size has a negative relationship 
with credit risk, as large banks are more capable of efficiently utilizing 
resources (Ashraf et al., 2016). Moreover, the interest and inflation rates 
have a significant and positive impact on credit risk. Furthermore, this 
study observes that liquidity supports bank stability and minimizes 
credit risks. In addition, no relationship is found between profitability 
and credit risk. This study suggests that widening trade openness 
increases bank stability and reduces credit risk.

8 Conclusion

An investigation of the impact of CG and CSR on credit risk was 
carried out on 224 listed banks in 10 Asia emerging Asian economies 
for the period 2010–2021. The GMM technique was applied to analyze 
the data and found that a large board size leads to a decrease in bank 
credit risk, implying that board members have both monitoring power 
and an advisory role, and therefore, help management formulate 
policies to minimize credit risk. Furthermore, regular meetings 
throughout the year help minimize communication and coordination 
challenges as they can discuss and resolve credit risk-related problems.

Our findings have important policy implications for credit risk 
management in banks, highlighting that a one-size-fits-all approach 
is not effective. Governance practices that work well in one context 
may not yield the same results in another. The results indicate that 
banks in emerging economies are progressing in the implementation 
of effective governance frameworks. Moreover, the findings suggest 
that banks are increasingly attentive to governance-related issues, 
underscoring the potential to enhance credit risk management 
through stronger governance structures. In particular, banks should 
prioritize the appointment of independent directors with the authority 
to oversee and shape credit management policies.

In addition, banks with more independent directors have lower 
credit risk than banks with fewer independent directors. This is 
because it improves the board’s monitoring level, leading to reduced 
credit risk. By contrast, ownership concentration has a positive impact 
on banks’ credit risk. In addition, CSR measures show how crucial it 
is for banks to contribute to society for more efficient performance.

Upon concluding the study, it is important to acknowledge certain 
limitations. This research focused exclusively on the banking sector 
within the Asian region and examined the relationship between CG, 
CSR, and credit risk. Future studies could benefit from exploring 
specific dimensions of CSR—such as environmental protection, 
innovation, employee relations, and community engagement—which 
may offer deeper insights and open new avenues for research. Future 
research could benefit from examining the individual dimensions of 
CSR—such as environmental protection, innovation, employee 
relations, and community engagement—as these aspects may offer 
deeper insights and open new directions for study.

The results revealed that good governance practices may not 
be good for other concepts and perspectives. Moreover, in emerging 
economies, banks are progressing because of the implementation of 
effective governance systems.

The roles of ESG and banking risk are addressed in this study as 
this study contributes to the growing literature on ESG and its 
relationship with banking risk across 224 banks operating in 10 
emerging Asian economies. Results show a negative relationship 
between board gender diversity and credit risk, and that credit risk is 

https://doi.org/10.3389/frsus.2025.1588468
https://www.frontiersin.org/journals/Sustainability
https://www.frontiersin.org


AlHares 10.3389/frsus.2025.1588468

Frontiers in Sustainability 17 frontiersin.org

lowered by stronger governance and CSR engagement with this effect 
being strengthened by stronger governance. The study gives credence 
to empirical evidence of the importance of non financial indicators by 
using the panel fixed effects and robustness check of system 
GMM. Nevertheless, such residual endogeneity and the binary 
measurement of CSR are acknowledged. Overall, these findings 
reinforce the importance of ESG dimensions and the resulting issue 
of overlapping measurement and project selection criteria being 
integrated into credit risk models, particularly in emerging markets in 
and around the institutions. Future research could expand this 
framework by using additional granular ESG metrics and conduct 
experiments of the causal mechanisms via natural experiments and 
other quasi-experiments. By contrast, management with few directors 
makes decisions based on their interests, which leads to risks. The 
results of this study can encourage managers and owners to pay more 
attention to CSR activities. This study also provides guidelines for 
investors seeking to invest in banks that implement effective 
governance systems and that are involved in CSR activities.
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