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[bookmark: _Toc145616161]Abstract
This thesis examines recent regulatory reforms on risk governance and focuses on three key areas: the role of the chief risk officer, risk culture and board diversity. This study is aimed to close the gap between corporate governance and bank risk management. This thesis consists of three empirical chapters. 
In the empirical chapter (Chapter 3), I investigate how the presence of female chief risk officers (CROs) affects risk practices in banks. Using a unique dataset of 120 US banks and Bank holding Companies for 2004–2018, I find that female CROs take higher risks, but female presence on risk committees and in boardrooms moderates the risk behaviour of the female CROs. Interestingly, female CROs reporting to the board instead of the CEO results in a low level of risk by banks. The results have important implications for regulators and corporate boards, showing that appointing a female risk officer is insufficient to reduce risk. 
The empirical chapter (Chapter 4) explores the impact of corporate risk culture and board gender diversity on bank risk behaviour. Using a Competing Value Framework to measure the corporate risk culture of 120 U.S. banks and bank holding companies for 2004-2018, this research provides empirical evidence that enhanced board gender diversity interacts with the risk culture, leading to less risk in banks. The process through which gender diversity influences board efficiency in moderating risk comes from the female directors' ethical and risk-averse nature. It further confirms that female directors influence the risk culture when their number reaches a critical mass. This study also reveals that the impact of greater board gender diversity on risk culture has considerably resulted in a low level of banks' risk in the post-2009 time. The findings are robust to alternative proxies for bank risk, risk culture and sub-sample analysis. The results also support the regulatory stance of "tone from the top" as an important driver of corporate culture affecting bank risk. 


The empirical chapter (Chapter 5) examines the effect of heterogeneity in independent directors' attributes on bank misconduct. In this chapter, I construct a heterogeneity index based on gender, financial expertise, and tenure of independent directors. Examining a sample of 69 U.S. banks and bank holding companies from 2004 to 2020 reveals that heterogeneity in independent directors' attributes helps mitigate bank misconduct, particularly for banks with a higher information asymmetry. The chapter's findings also show that heterogeneity in independent director attributes significantly reduced bank misconduct post-2009. The finding is robust to alternative measures of bank misconduct, heterogeneity index and model specifications. This study provides important implications for regulators and policymakers on structuring bank boards.
2










CHAPTER 1





1. [bookmark: _Toc145616162]Introduction

1.1. [bookmark: _Toc145616163]Background:
In the last few decades, while progress has been made in the development and globalization of financial markets, there have been numerous financial crises worldwide (Russian crisis 1998, Global Financial Crisis 2007-2009, Euro Zone Crisis 2010-2011). Some of these financial crises disrupted the overall economy, locally and globally. As a result, academicians, market participants, and analysts have devoted considerable attention to the issue of how best to prevent such financial crises. Most recent crises, including the global financial crisis of 2007-2009 and the eurozone crisis of 2010-2011, have been attributed primarily to weaknesses in bank governance structures, failures in risk management and inadequate risk culture (Ellul, 2015; Srivastav, 2016; Stulz, 2008; Sheedy, 2018). An important thing to understand from these financial crises is that financial disasters do not occur randomly but are the consequences of risks that have been building up within the system over the years. Mismanagement of these risks can significantly affect a country's financial stability and growth (Leaven & Levine, 2009). Hence, the recent financial crisis has prompted regulators to identify elements that could lead to excessive risk accumulation among financial institutions (Ellul, 2015). 
As a result, significant progress has been made in regulations following the global financial crisis of 2007-2009 (hereafter GFC ) (Gao, Liao and Wang, 2013; Baldan, 2016). The regulatory attention has gradually shifted from capital and liquidity metrics to governance arrangements for risk minimization in banks (Ernst & Young, 2014a). Risk Governance has been at the forefront of practitioners and regulators. [footnoteRef:1] This broader concept aims to achieve effective risk oversight by the board and better senior management accountability (FSB, 2013; Magee et al., 2017). The emphasis has been on understanding the association between governance structures and risk management functions to achieve enhanced risk oversight. For example, there has been a focus on how board and committee structures impact bank risk, what is the importance of internal controls in risk management, highlighting the importance of the Chief Risk Officer ,  how tone from the top can- promote the concept of risk culture within the organization, how board oversight can be improved to mitigate bank risk, written articulation by the board for taking risk within the organization, i.e. estimating bank's risk appetite (Sabato, 2010; Ernst & Young, 2014a, 2014b; Srivastav, 2016). [1: 


 Risk Governance is defined as 
The framework through which the board and management establish the firm’s strategy, articulate and monitor adherence to risk appetite and risk limits, and identify, measure and manage risks.(FSB, 2013:3)] 

1.2. [bookmark: _Toc145616164]Research Motivation
Risk management is essential for any organization as it enhances a firm’s value. The importance of risk management in enhancing firm value has been well-documented (Miller et al., 2013; Smith and Stulz, 1985). However, the expectations placed on risk management often exceed what it can deliver, leading to failures (Stulz, 2008). To understand why risk management fails, we first need to understand what risk management is. According to the Bank for International Settlements BIS (2010)[footnoteRef:2], risk management is a process that starts with risk identification and evaluation, then communication of these identified risks to the top executives (board of directors) and management of the risks (Stulz, 2008).  Failures in any of the steps can lead to risk management failures, such as mismeasurement of risk, overlooking known risks, poor communication with top management, and ineffective monitoring and management of risks. [2:  The risk management function is responsible for identifying, measuring, monitoring, controlling or mitigating, and reporting on risk exposures. This should encompass all risks to the bank, on- and off-balance sheet and a group wide, portfolio and business-line level, and should take into account the extent to which risks overlap…This should include a reconciliation of the aggregate level of risk in the bank to the board-established risk tolerance/appetite” (BIS,2010, page 18).
] 

Risk management is more critical in banks due to their high-leverage structures, which increases the probability of tail risk and costly financial distress (Ellul, 2015). Systemically important banks are particularly vulnerable, as their financial distress can cause contagion and systemic risk (Acharya et al., 2012). Empirical evidence suggests that effective risk management adds value for the shareholder (Hoyt et al., 2011, Carter et al., 2006) by reducing expected tax liabilities and financial distress costs (Smith and Stulz, 1985), but requires companies to operate at their optimal risk level (Stulz et al., 2012). However, achieving optimal risk level is subject to concern, i.e., who determines optimal risk-taking (Ellul, 2015). While senior management is one candidate, but their risk preferences might be aligned with those of shareholders, leading to excessive risk-taking (Bebchuk & Spamann, 2010). To address this conflict of interest, BIS (2010) assigns the setting of the optimal risk level to the board of directors (Ellul, 2015). Making the board as the pivotal force behind risk management faces many challenges. Firstly, strategic decision-making regarding risk requires timely information that can enable the board to assess the consequences of retaining or laying off risk (Stulz, 2008).  Secondly, effective communication of this information is also important to the board of directors and senior management (Stulz, 2008). Therefore, risk managers play a crucial role in communicating information effectively by making the senior management understand the risk output (Stulz, 2008). Communication failures have been a problem in the past, often due to a hierarchical structure that filters information as it is passed to the management chain (Aebi, Sabato, and Schmid, 2012).
Recently, literature has started acknowledging the importance of a Chief Risk Officer (CRO) in providing effective risk oversight to the board and CEO (Gontarek, 2016; Mikes, 2008, 2010). Regulators have also realized CROs' importance and required some U.S. banks and bank holding companies (BHC) to have a CRO (Federal Register, 2014a). The effectiveness of the CRO also depends on their reporting style, and those who report directly to the board are more effective and perform better (high stock returns) during the crisis period (Aebi, Sabato, and Schmid, 2012). On the risk side, the presence and compensation of CRO are important factors affecting the firm's overall risk (Lingel and Sheedy, 2012). 
In addition to the risk management function/process weaknesses, another argument for the GFC 2007-2009 was weak governance structures (Ellul, 2015). The board of directors are centre of the governance structure and plays a crucial role in a bank’s risk management by setting the optimal risk level (Stulz, 2008,2012; BIS, 2010). However, the board faces additional pressure from regulators, debtholders (who provide 90% of the total funding), shareholders, and other stakeholders (creditors and taxpayers), which can lead to biased risk decisions (Ellul, 2015). Policymakers have responded to the governance failure by implementing initiatives to increase board diversity (Arnaboldi et al., 2020), which is believed to encourage discussion and establish an environment of communication and questioning, resulting in more effective monitoring by the board (Wahid et al., 2018). Prior literature also relates diverse boards with better access to information, knowledge, skills and talent (Pfeffer, 1973). While earlier studies have mainly discussed board diversity in the context of demographic characteristics, e.g., gender, financial expertise, age and tenure (Minton et al., 2014; Talavera et al., 2018; Wahid et al., 2018; Arnaboldi et al., 2020, 2021; Gilani et al., 2022), the main impact of diversity has been focused on performance, rather than risk (Bernile et al., 2018).
More recently, regulators, practitioners and researchers have realized that the effectiveness of risk governance does not solely depend on governance structure and risk management function/process but also on how they are implemented (Sheedy, 2017). There have been several cases, e.g. Lehman Brothers, JP Morgan Chase, and Barclays, where organizational culture is criticized for encouraging adverse risk behaviours (Sheedy et al., 2014). Thus, a lack of suitable risk culture can intensify the problem. [footnoteRef:3] The importance of influential risk culture in banks is evident in the event of stress, while it can act as an opposing force and become a source of default or provide a competitive advantage and lead to stability (IFC, 2015). Banks cannot deny culture's significance as it can make risk management less effective (Sheedy et al., 2018). Despite becoming an object of focus and discussion, there is no consensus on precisely what "risk culture" is or how it can be managed (Power, 2013). [3:   Risk Culture is defined as:

“The general awareness, attitudes and behaviours of the bank’s board and employees towards risk” (IFC, 2015:63) 
] 

This study is motivated by the regulatory reforms following the GFC of 2007-2009, which highlights the importance of the role of CRO, board structures and risk culture in bank risk management. By taking a holistic approach to risk management, this thesis collectively analyses governance structures, risk management function and risk culture and provides answers to the following questions:
Research Question:  How significant are the risk governance mechanisms, i.e., Chief Risk Officer, board diversity, and the risk culture, in reducing banks' risk? 
1.3. [bookmark: _Toc145616165]
Research Overview and Contribution

The empirical chapter (Chapter 3) of this thesis recognises the importance of CROs in providing accurate risk assessment and timely communication of risk-related information to the board. Chapter 3 examines the relationship between chief risk officers (CRO) and bank risk. To the best of our knowledge, a gap exists in the literature, with no study exploring the gender impact of CRO on bank risk. Using a unique dataset of 120 US banks for 2004-2018, we explore the significance of female CROs on bank risk. We further argue that, like any other executive, female CROs do not work in isolation, and their working environment can influence their decision-making. Using managerial discretion theory, we consider the circumstances under which female CROs' risk preferences can change, i.e. presence of females on the board and risk committee level (RC). Furthermore, the current study provides empirical evidence of how information filtering (resulting in agency problems) can be reduced by improving the organisational hierarchy, i.e., allowing CROs to report risk-related matters directly to the board. We further investigate the impact of regulations on bank risk post-2009. We use the Dodd-Frank Act (2010) as a criteria because it compelled banks of a specific size to appoint CROs and adopt separate risk committees. 
In the study (Chapter 3), we contribute to the recent argument on female representation at CEOs and board levels by providing the first evidence of the relationship between female CROs and bank risk. Secondly, this study contributes to the literature on ERM where the presence of CRO is used as a criterion to represent the bank's seriousness in implementing ERM practices and a step towards better risk management (Beasley et al., 2005; Beasley & Warr, 2007; Pagach & Warr, 2011; Hines & Peters, 2015). We provide novel evidence that even accounting for gender, CROs' presence does not reduce bank risk. This finding reveals that although CRO is an important executive to monitor risk management activities, it is not a sufficient criterion to identify the seriousness of financial institutions in implementing ERM practices, as suggested in the previous literature. Thirdly, this study contributes to the literature on female representation at the board and committee level (Adams & Ferreira, 2009; Yu et al., 2017; Adams & Raghunathan, 2017; Zalata et al., 2019 Girardone et al., 2021; Malik et al. 2021). We show that female representation at the board and committee level serves the broader interest of stakeholders by significantly moderating the female CRO and bank risk relationship. Finally, this study contributes to the ongoing debate on risk governance in banks aftermath of the GFC 2007-09. Post-2009 results show that regulatory efforts after the financial crisis of 2007-2009 in improving the risk management practices by appointing a dedicated risk officer and demanding more female representation, i.e., female CRO, has significantly reduced the bank's risk.
[bookmark: _Hlk130991504]This thesis's empirical chapter (Chapter 4) acknowledges the importance of risk culture for effective risk management by suggesting the moderating impact of board gender diversity on bank risk culture and risk relationships. Using a sample of 120 U.S. banks and bank holding companies (BHC) for 2004-2018, we first investigate the relationship between bank risk culture and bank risk and how the relationship between bank risk and risk culture changes in the presence of a gender-diverse board. Further, testing the critical mass theory, this study investigates whether the boards with three or more females substantially impact risk culture more than those with two or fewer females. Our analysis also highlights the support female board members provide to females in senior leadership positions (CEO/Chairwoman) for effective decision-making. We further extend our argument by analysing the impact of regulatory actions on banks' risk. We complement the post-2009 regulatory steps towards improving risk culture with recent trends of increased women representation on the board. We test whether the shift towards enhanced risk culture and women's representation on board impacts bank risk after the financial crisis of 2007-2009. 
This chapter contributes to the existing literature on risk culture and bank risk-taking by providing a practical solution, i.e., how to improve a bank's risk culture, which mitigates the bank's risk. To understand the mechanism through which the risk culture can reduce bank risk, we suggest the presence of females on the board based on the ethicality/ risk aversion argument. Our results provide empirical evidence for social role theory, suggesting that women are more ethical, risk-averse, better at monitoring and have a different impact on corporate outcomes than their male counterparts due to gender stereotypes. Thus, ethicality is the mechanism through which gender-diverse boards improve the corporate outcome (risk) by enhancing the organisation's culture. Our findings also support the economic-based theories suggesting that women bring unique experiences, skills, and ethics, which results in better monitoring by the board through improved outcomes. Secondly, our findings contribute to the critical mass literature, i.e., the ethical/risk aversion channel is more visible if there are three or more female board of directors. Our study further contributes to the importance of gender-diverse boards as they provide a conducive environment for female leaders (CEO/Chairwoman) to influence bank culture and, eventually, bank risk.
The thesis's empirical (Chapter 5) acknowledges the regulatory emphasis on improving governance structure. Chapter 5 focuses on board structure, mainly diversity among independent non-executive directors, attributes on bank misconduct. We find a gap in the literature, concentrating primarily on overall board attributes and bank misconduct (Arnaboldi et al., 2021, 2020; Zaman et al., 2021). Using the Violation Tracker database, we collect misconduct data for  69 U.S. banks and bank holding companies for 2004-2020. We measure the quality of independent directors by looking at heterogeneity in independent directors' attributes. We construct a heterogeneity index based on gender, financial experience, and tenure heterogeneity among independent directors. Our rationale for building an index is based on the argument that combining heterogeneity among various directors' attributes is an adequate criterion for evaluating independent director effectiveness on bank risk. We begin our analysis by showing the association among gender, financial expertise and tenure heterogeneity in independent directors’ attributes and bank misconduct and, finally, with the INED heterogeneity index. Subsequently, we probe if heterogeneity in independent director attributes has significantly reduced bank misconduct after the GFC 2007-2009. We further examine whether independent director heterogeneity leads to lower misconduct- in the presence of high information asymmetry. 
The finding of Chapter 5 addresses the regulatory emphasis on governance structure as a tool for enhanced risk management. Conducting a study on INEDs attribute diversity, we contribute to the governance literature by providing the first empirical evidence of how independent directors can reduce bank misconduct. We show that heterogeneity in specific attributes of independent directors can be used to measure the quality of INED directors. In this way, we contribute by providing a practical solution to previous studies which have only raised the concern regarding improving the effectiveness of INED directors (Adams, 2012; Mehran et al., 2012). Our findings support the theory of Barananchuck and Dybvig (2009), which states that multiple aspects of board diversity jointly can explain corporate decisions in an improved manner. This finding is based on the argument that homogeneity among board members can result in more idiosyncratic decisions as it attracts less scrutinising within the board. Second, our study adds to the debate on gender heterogeneity and bank misconduct. As suggested in critical mass theory, i.e. women significantly impact corporate policies once they reach a specific number. In the same way, we provide evidence that the presence of women among INED can also result in lower misconduct. Third, our study contributes to the emerging literature on how board financial expertise can reduce bank risk and improve corporate decision-making (Mollah et al., 2021; Gilani et al., 2021). We suggest having independent board members with diverse financial experiences enhances the understanding of the complex business model of the banks and makes the interpretation of financial transactions and associated risks much more effortless.  Fourth, our study significantly contributes to the discussion regarding INED tenure heterogeneity and bank misconduct. Our results show that the tenure heterogeneity of INED reduces bank misconduct because, in this way, banks benefit from the knowledge and experience of senior and junior independent directors. 
Figure 1: Existing Literature on Risk Governance
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[bookmark: _Hlk145615760]Figure2: Contribution in Empirical Chapter 3
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[bookmark: _Hlk145606736]Figure 3: Contribution in Empirical Chapter 4
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[bookmark: _Hlk145615892]Figure 4: Contribution in Empirical Chapter 5
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1.4. [bookmark: _Toc145616166]Thesis Structure 
The thesis is structured by first presenting the theoretical framework. In the second chapter (Chapter 2), we discuss the theoretical lens of our research question and proposed solution.  We then present three stand-alone but interlinked chapters. In Chapter 3, we examine the impact of female CROs on bank risk. In the fourth chapter (Chapter 4), we test the moderating role of a gender-diverse board on risk culture and bank risk. The fifth chapter (Chapter 5) examines the impact of diversity among independent director attributes and bank misconduct risk. The sixth chapter (Chapter 6) consolidates our findings from the previous empirical chapters and concludes the thesis by providing overall conclusions, contributions and practical implications of the study. 
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2. [bookmark: _Toc145616167][bookmark: _Hlk126082769]Theoretical Framework

[bookmark: _Toc145616168]2.1.Theories of Bank Governance
Banks suffer from governance problems like non-bank firms due to the separation of ownership and control (John et al., 2016). However, banks have unique features that intensify governance problems and might reduce the effectiveness of standard governance mechanisms (Caprio & Levine, 2002; Leaven, 2013; Levine, 2004). In banks, the conflict of interest between shareholders and various stakeholders arises due to the structure of the business, e.g., high leverage (Jensen & Meckling, 1976), opaque information (Morgan, 2002), and moral hazard problems due to the presence of deposit insurance and implicit and explicit government guarantees (Merton, 1977).
The capital structure of the banks makes them highly leveraged institutions, as banks finance approximately 90% of their loan portfolios with deposits and bonds (John et al., 2016). Banks' stakeholders (debtors/creditors) get exposed to a moral hazard problem of risk-shifting from shareholders as a corollary of high leverage (Jensen & Meckling, 1976). All the gains on the assets side of the banks are absorbed by equity, even though it contributes fractionally to the total funds. In the event of default, the entire burden of loss shifts to creditors and to the government as the insurer of deposits. As a result, shareholders are less motivated to account for losses that risk-taking can result in for creditors and taxpayers (Tung, 2010). The problem worsens when management interest aligns with equity holders in highly leveraged firms like banks (John and Qian, 2003). This results in an increased conflict of interest between shareholders and debtholders. 
Secondly, the opacity and complexity of banking assets also challenge bank governance. As banks collect funds from depositors and bondholders and channel them to borrowers as loans, the confidential information collected by the bank about their loan portfolio is neither disclosed nor assessable to the stakeholder (Mehran et al., 2012). This complicates the bank's assets' true valuation, resulting in information asymmetry (Diamond, 1989; Morgan, 2002). Information asymmetry is highlighted as one of the primary reasons for the GFC 2007-2009, where securitized products increased bank risk (John et al., 2016). Information asymmetry in banks increases challenges to monitor managers, especially in the presence of diffuse equity holders and conflict of interest between shareholders and debt holders due to high leverage (Levine, 2004). Furthermore, opaque business structures provide an opportunity for the managers to serve their self-interest, i.e., find ways to easily manipulate their compensation packages (Levine, 2004; John et al., 2016) 
Thirdly, the unique feature of banks in the form of implicit and explicit guarantees poses a challenge to bank governance by worsening the monitoring by shareholders and even creditors (Srivastav et al., 2016). In the presence of such guaranteed schemes by the regulators, depositors and creditors are not motivated to monitor as they know that their funds are, fully or partly, protected regardless of the outcomes of the investment strategies that the banks select (John et al., 2016). The unique feature of implicit and explicit guarantees also worsens the monitoring by the regulators in banks while protecting the broader interest of the global economy, financial system, and depositors (Caprio and Levine, 2002). For example, the GFC of 2007-2009 shifted the debate of risk taken by the banks towards systemic risk, demonstrating the banking sector's fragility. Systemic risk arises because banks (directors and senior managers) are incentivized to take the excessive risk because they do not incur the total social costs of their risk-taking (IMF, 2014). Bank regulators (the principals), acting as agents for society as a whole, aim to establish a system that limits systemic risk by supervising the risk behaviour of banks, directors and senior managers (the agents) (Goodhart et al., 1998). In the principal-agent relationship, regulators are dominant because they can legally enforce their will over the banks (Black, 2005). Thus, regulators discipline the banks by imposing regulatory requirements on capital and prudential requirements on bank governance to address these governance problems (IMF, 2014).
While disciplining the banks, regulators face various challenges hampering their work in three distinct ways: 1) Lack of information about the bank's risk management function, ii) inability to determine to what extent the bank follows the rules and iii) existence of residual risk. Despite having a dominant role in the principal-agent relationship, regulators face a moral hazard problem. The moral hazard problem arises between regulators and banks under various circumstances, e.g., when a one-off opportunity might appear at a bank that is too good to miss (e.g., the Barings fiasco is an excellent example).  A moral hazard problem can occur when banks are reluctant to confess their mistakes/errors/losses to the regulator, which raises concerns about the bank's design policy (Henrich and Hunt, 1996). Moreover, even if banks are given a real incentive (rating by the regulators) to share their risk management arrangements with regulators, there is a chance that all banks will self-select into the top group. This behaviour is likely seen as every bank wanting to be considered careful, prudent, and safe, making it challenging for regulators to gain an actual picture. Despite the challenges, regulators solve banks' multiple agency problems by effectively undertaking a close and continuous monitoring regime of the bank's risk management and governance systems (FSA,2006c). 



2.2 [bookmark: _Toc145616169]Risk Culture and Risk Governance
In the aftermath of the GFC 2007-2009, regulators and policymakers have identified another challenge to bank governance: establishing a sound 'risk culture' within financial institutions. The importance of risk culture stems from its impact on bank risk-taking. Song and Thakor (2019) explained the relationship between bank risk and culture through a model developed under a principal-agent setting. According to this model, banks make choices between safety and growth, and if they opt for safety, it comes at the expense of growth and vice versa. The organization's culture further influences the choice between safety and growth (Song and Thakor, 2019). This suggests that a bank with a risky culture will choose growth and take on more risks. However, Power et al. (2013) recommend a balance between safety and growth, as too much emphasis on controls and risk avoidance can hinder innovation and result in organizational paralysis. 
The importance of risk culture in bank governance and risk management can be gauged from the fact that it has become a central topic in debates on financial regulation at all levels (Basel, 2010, 2015; FSB, 2013). It is believed that the culture within banking institutions before the GFC 2007-2009 focused more on short-term profits and excessive risk-taking than long-term performance and sustainable firm value. The nature of risk culture in the banks before the crisis of 2007-2009 can be analysed from the compensation structures that were more inclined towards variable pay components dependent on current (short-term) profits. This arrangement eventually affected the bank's long-term viability and disadvantaged the customers (Alexander, 2019). To protect the financial system from collapsing in the future, regulator, policymakers, and practitioners have been devoting their efforts in providing effective strategies to ensure a sound risk culture in banks, gauging its impacts on firm's behaviour and risk-taking and developing ways to protect the greater interest of society (FSB, 2013; Alexander, 2019).
Furthermore, focusing on risk culture for effective governance and risk management is a timely step because if the target is to balance all stakeholders' preferences, it requires everyone's collective efforts (Bandura, 2006). This requires the same beliefs and coordination among activities that lead to the firm's success. Bandura (2006) presented his theory which adds to the traditional corporate governance agency theory by suggesting that, even in banks, individuals work according to societal norms and institutional values that impact how they coordinate their activities to achieve collective objectives (risk) of the institution. However, this is only possible if they share the same belief and values, which is only possible if the organization has an appropriate culture. This type of human agency motivated by individuals' shared behaviour throughout an organization can only be fostered through its leadership (Bandura, 2006; Alexander, 2019). 
[bookmark: _Toc145616170]2.2.1 Relationship between Risk Culture, Risk Management and Governance Structures:
To understand the relationship between risk culture and governance structures, we must understand the existing risk management approaches. The vast literature on risk management follows two broad approaches: the reductionist approach and the system thinking approach. Most traditional risk management strategies follow a reductionist approach (Beasley et al., 2015; Agarwal and Kallapur, 2018). The reductionist method tries to simplify the problem by breaking it into smaller parts, understanding each part's behaviour and deducing the whole's behaviour from understanding each component's behaviour (Agarwal and Kallapur, 2018). In contrast to the reductionist approach, systems thinking promotes understanding of the system over time (Kim and Senge, 1994). This approach posits that a system is more than the sum of individual components (Ackoff, 1994) and the system can have emergent properties absent in any component. The relationships between the components are more important than the components themselves. Lee and Green (2015) link it to ERM which is considered essential in risk governance (Agarwal and Kallapur, 2018). Thus, systems thinking focuses on the root cause and in-depth understanding of the issue resulting in a "cognitive risk culture." Cognitive risk culture focuses on improving the understanding of risk and resolving the problems by addressing their root cause. Thus, a "cognitive risk culture" enhances the effectiveness of risk management. 
Realising the importance of culture for effective risk management, it is also essential to understand the factors affecting an organisation's culture (risk culture). Gupta (2011) highlights the critical role the management and employees play in influential risk culture. It is argued that top management can cultivate risk culture by emphasising risk through their decisions and communicating those decisions back to employees consistently through effective risk management processes such as through a risk committee, chief risk officer or through knowledge-enhancing risk workshops (Xavier et al., 2013; Protiviti and RMA, 2014). According to Mikes and Kaplan (2014), top management support creates a culture of trust where employees can speak up and discuss risk issues concerning them. Thus, an open and constructive environment can build a strong culture where employees are more involved.
 Further, to understand how management and employees are related to risk culture, one must understand the risk governance in financial institutions following a three-line defence model. Front-line staff are at the forefront of risk management and make daily decisions to accept or reject risks within an assigned limit (Agarwal and Kallapur, 2018). The second line of defence comprises senior management, the central risk unit headed by CRO, the risk committee, the board risk committee, and the board (Agarwal and Kallapur, 2018). The role of the second line of defence is to ascertain risk infrastructure and best practice standards for ERM. The third line of defence comprises internal auditors responsible for independently verifying the adequacy and effectiveness of internal risk procedures. 
Agarwal and Kallapur (2018) identifies absence of "cognitive risk culture" as a cause of poor risk management in financial companies despite following best practices e.g. dedicated board level risk committees, board independence and CRO representation on the board. The authors revealed risk reporting as a significant obstacle in the risk governance system where the three lines of defence worked in isolation. Despite the regulatory pressure, the inability of financial industry to resolve the risk management failures were rooted in the quick fixes used by the institutions , i.e. signing off the system and setting new roles and responsibilities (Agarwal and Kallapur, 2018). The sign off approach is an end year activity where employee(primarily from first line of defence) tick marks the issue without any understanding of risk. This resulted in employees following a compliance-based culture and without knowing the risk or the value of reporting. This solution also failed to engage employees, resulting in risk under-reporting as employees feared that reporting more risk would result in more questions (resulting in a defensive culture). As a result, no executive could understand the long-risk reports generated every year.
Furthermore, comprehending risk information generated this way was challenging for the second line of defence, especially the CRO. Agarwal and Kallapur (2018) also identified poor communication between the first and second lines as the root cause of the company's compliance-based and defensive risk cultures. The reasons for poor communication were the lack of understanding regarding risks (by first line of defence) and roles and responsibilities (second line of defence). For example, CROs believed their role was primarily that of a process leader who ensures that risk is identified at the senior executive level but managed effectively at the business unit level. Moreover, the unclear reporting line of CROs, i.e. not reporting directly to the entire board but to the risk committee, was also recognised as one of the causes (Abei et al., 2012). CROs not reporting directly to the board creates the possibility that essential details could be omitted (Aebi et al., 2012).
Thus, the solution recommended after the financial crisis of 2007-2009 required the board to set a vision to establish a cognitive risk culture where everyone understood the risks and their roles and responsibilities (Agarwal and Kallapur, 2018). Top management responsibilities moved beyond the traditional approval and supervisory roles to a significant player in developing an effective risk culture (EY, 2017). 
The solutions also demanded the roles and responsibilities of senior executives to be changed, e.g. assigning the responsibility for the company's risk, conduct and compliance to the group CRO. External communication to all stakeholders was another responsibility suggested for the CRO. The enhanced role of CRO required the company to hire a highly experienced and well-reputed CRO. As a result CRO's role expanded dramatically as compliance champion due to their involvement in the firm's strategic decision-making. CROs were responsible for coordinating the organisation's process to oversee the risk management programme (Mikes, 2008, 2014; Wong et al., 2021). In addition, they were required to ensure that risks were identified and managed effectively at the department's level. CROs were made responsible for communicating and escalating the risk information for top management to assess the overall achievement of the corporate goals by paying attention to high-risk areas (Wong et al., 2021). 
However, top management has to be more vigilant as the increasing emphasis on the role of CRO results in a moral hazard problem, where risk is considered as only CRO's responsibility rather than everyone else (Pernell et al., 2017).

[bookmark: _Toc145616171]2.3. Board of Directors in Bank Governance
The above analysis of various sources of agency problems suggests that managers are usually more resourceful and self-serving and, if left un-monitored, will pursue policy in the best of their interest (Adams and Ferreira, 2009). Thus, to reduce such agency problems, managers need oversight from the board of directors (Zalaata et al., 2019). We argue that the board of directors is essential in reducing agency costs through effective monitoring. When there is divergent interest between management and stakeholders, stakeholders put their faith in the board of directors, as it is the board's legal responsibility to supervise the agents and protect the stakeholders' rights (Hill and Jones, 1992). Although directors must act in good faith towards all stakeholders, they encounter certain constraints while conducting their responsibilities (Hill and Jones, 1992). 
Directors face these constraints primarily due to a lack of experience, limited resources, and association with the management (Boivie et al., 2016; Jain and Zaman, 2020; Zaman et al., 2021). Scholars have highlighted board composition as an effective mechanism to make them more effective (Haynes & Hillman, 2010; Akram et al., 2020). This view aligns with the resource-dependency theory, which emphasises that firms should have the unique human and social capital to overcome uncertainties (Taljaard et al., 2015). In this regard, a more heterogeneous board can bring more diverse resources to the firm (Midavaine et al., 2016). Moreover, heterogeneity among directors enables them to evaluate a situation critically, enhances the board's independence and reduces agency conflicts (Akram et al., 2020). Directors with diverse education and experience can question management's performance, which probably cannot be expected from a homogeneous board (Taljaard et al., 2015). Existing literature provides ample evidence that board heterogeneity in terms of gender, experience, educational background and age improves corporate decision-making for all stakeholders (Burke et al., 2019; Hutzschenreuter and Horstkotte, 2013; Talavera et al., 2018) 
Prior literature categorises heterogeneity into two categories, i.e. occupational heterogeneity, which is based on non-observable attributes of directors, e.g. education, tenure, and professional background (Mahadeo et al., 2012; Akram et al., 2020). The other category is social heterogeneity based on observable attributes, e.g., age, gender and nationality (Anderson et al., 2011; Akram et al., 2020). According to upper echelon theory, occupational heterogeneity affects individuals' cognitive ability and decision-making (Tuggle et al., 2010). When such individuals work in a group, their knowledge, ability to process information, and previous experience influence the whole group's decision (Akram et al., 2020). Moreover, occupational heterogeneity has been used as a proxy for human or intellectual capital in previous investigations (Anderson et al., 2011; Midavaine et al., 2016). In this context, the upper echelon's educational background has gained considerable academic attention as higher education significantly impacts their ability to allocate resources efficiently to profitable projects (Akram et al., 2020). 
In social heterogeneity, gender heterogeneity has gained much attention from academic scholars and human rights workers (Adusei et al., 2017). Gender diversity postulate that women on boards enhance board effectiveness, increase understanding of the marketplace, and produce the most creative solution to board agendas (Zaid et al., 2020). According to psychology and behaviour literature women are psychologically, cognitively, and behaviourally different from men (Zalaata et al., 2019). These attributes improve the board's effectiveness and positively impact the relationship between governance structure and corporate outcomes (Charness & Gneezy, 2012; Adams & Ferreira, 2009).
Further, to reduce agency problems, managers need monitoring by the board of directors, who are more responsible, conservative, independent and objective (Zalaata et al., 2019). According to behavioural and psychology literature (Sarin and Wieland, 2016), these qualities are dominant in women compared to men, thus making female directors better monitor than their male counterparts (Zalaata et al., 2019). 
Furthermore, gender diverse board finds support from economic-based theories (economics, finance, management and psychology), which provides a "business case" of board gender diversity for corporate outcomes (Khlif and Achek, 2017; Adams and Funk, 2012; Zalaata et al., 2018). According to economic-based theories, the unique attribute women bring to the board reduces agency problems through improved corporate disclosure, board engagement, monitoring and risk-taking (Adams and Ferreira, 2009; Gul et al., 2011; Arnaboldi et al., 2021). Thus, the presence of women brings new values, knowledge, perceptions, beliefs and work ethics that may improve board decisions and efficiency (Zalaata et al., 2019). 
Apart from the "business case" argument for having a more gender-diverse board, the literature supports the "ethical/moral" case for having women on board. According to ethical, behavioural, psychological and social theories, the presence of women on corporate boards improves social responsibility, good governance and greater connection with stakeholders (Wang and Clift, 2009). According to social role theory, men and women differ because they are taught different appropriate behaviours as a part of their upbringing, making women more caring, compassionate, and attentive to others' needs( Chizema et al., 2015). Prior literature also supports the theoretical prediction between women and men, with women being more ethical, caring, and stakeholder-oriented (Kohlberg, 1982; Adams and Funk, 2012) and with less probability of following individual goals (Levi et al., 2014). These skills help female directors gain executives' trust; thus, they are comfortable in exchanging information with the female board of directors, thus making board monitoring more effective with gender-diverse boards (Adams & Ferreira, 2007). 
We further argue that although the board is an essential control mechanism, however being influential can affect managerial decisions as well. We build our argument by suggesting that to enhance and sustain organizational performance, organizations take great care when appointing managers at the executive level (Barker et al., 2001). However, the working environment can affect their decisions, actions, and performance (Lieberson & O'Connor, 1972; Hannan & Freeman, 1977). Thus, it is essential to recognize what restricts managers and what permits them to influence organizational outcomes. Hambrick and Finkelstein (1987) were the first to conceptualize this as 'managerial discretion'. Managerial decisions are affected at three levels: environment, organization, and individual (Hambrick & Finkelstein, 1987). The decisions of managers are largely influenced by their relationships with executives and directors, who can either restrict or improve the managers' impacts on corporate decisions (Wangrow et al., 2015; Schopohl et al., 2021). Based on managerial discretion theory, we hypothesize regarding the environment in which managers risk preferences can translate into a lower level of bank risk. In chapter 3 we argue that female representation at the board and committee levels moderates the female CROs and bank risk relationship. Whereas in chapter4, we use managerial discretion to explain the moderating role of gender diverse board with the female leader (CEO/Chair) and risk culture, to reduce bank risk.
Thus, in conclusion the current thesis takes the stakeholder-agency theory perspective to explain how board monitoring can reduce bank risk. I supplement my analysis with resource dependency theory, upper echelon theory, gender socialisation theory and managerial discretion theory to propose the solution to the stakeholder agency problem. 
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3. [bookmark: _Toc145616172]Female Chief Risk Officers (CROs) and Bank Risk


[bookmark: _Toc145616173]3.1. Introduction
In the wake of the GFC 2007–2008, regulatory guidelines have stressed the chief risk officer's (CRO) role in improving risk governance[footnoteRef:4] in financial institutions (Basel, 2010, 2015; Dodd Franck Act, 2010; IMF, 2014). The literature on risk management tends to focus on the role of the CRO[footnoteRef:5], with many studies highlighting their importance (e.g., Aebi et al., 2012; Sheedy & Lubojanski, 2012; Ellul & Yeramilli, 2013; Magee et al., 2019; Balasubramanyan et al., 2019).  The central idea in prior research is that the presence of a CRO represents an institution's commitment to adopting enterprise risk management (Beasley et al., 2005; Beasley & Warr, 2007; Mikes, 2008; Eckles et al., 2014). However, the literature offers mixed findings regarding the relationship between CROs and risk-taking (Mikes, 2011; Pernell et al., 2017; Balasubramanyan et al., 2019). This has raised the question about whether the presence of CRO benefits banks regarding risk-taking, challenging the prevalent policy narrative of whether CROs serve as a mechanism for better ERM. [4:  Risk Governance is defined as: The framework through which the board and management establish the firm’s strategy, articulate, and monitor adherence to risk appetite and risk limits, and identify, measure and manage risks. (FSB, 2013:3)]  [5:  CRO is an officer who oversees all relevant risks within the institution (Aebi et al, 2012; Sabato, 2010). According to Ellul and Yeramilli (2013) in some of the BHCs that are mainly oriented towards retail banking, the Chief Lending Officer or the Chief Credit Officer may be the official in charge of risk management. To ensure that we are not missing out on these alternative designations, we treat them on par with Chief Risk Officer while coding these variables.] 

Another trend seen since the financial crisis of 2007–2008 is the increasing attention paid by regulators and practitioners to female representation in senior banking and finance management (Sheedy & Lubojanski, 2018). This has led to the discussion of the 'Lehman Sisters hypothesis', which posits that male dominance and an aggressive masculine culture were responsible for the collapse of Lehman Brothers (Kroes, 2009). The literature on governance and risk management thus began to consider a gendered perspective, questioning how this masculine culture might affect organizational outcomes, such as risk. However, the focus has primarily been on boards of directors, chief executive officers (CEOs), and chief financial officers (CFOs; Adams & Funk, 2012; Faccio et al., 2016; Adams & Raghunathan, 2017; Schopohl et al., 2021). Studies of gender and risk-taking have generally reached the view that female executives take fewer risks in their financial decisions (Barber et al., 2001; Charness & Gneezy, 2012; Cumming et al., 2015; Faccio et al., 2016; Schopol et al., 2021; Gormley et al., 2021). However, the evidence on female executives is not unanimous. One strand of the literature argues that women joining top managerial positions are as competitive and risk-takers as their male colleagues (Adams & Funk, 2012; Berger et al., 2014). At the same time, some studies provide no support for a relationship between board gender diversity and firm risk-taking (Sila et al., 2016; García Lara et al., 2017).

To the best of our knowledge, no previous study has examined the impact of gender on bank CROs. The literature on CROs is limited, analysing the impact of CROs on risk without reference to gender (Aebi et al., 2012; Ellul & Yeramilli, 2013; Balasubramanyan et al., 2019). However, the impact of gender on CRO decision-making and risk-taking is an important research area due to the global trend in increasing female representation at the board and top-executive level. The difference in women's choices and risk-averse behaviour find its ground in psychology and finance literature (Eckel & Grossman, 2008; Sapienza et al., 2009; Charness &Gneezy, 2011). According to social role theory, men and women are taught different behaviours, with women self-imposing compliance due to gender-role stereotypes, especially regarding risk-related matters (Arnaboldi et al., 2021). However, despite the efforts of institutional investors and regulators to improve female corporate representation, women are still hitting a glass ceiling, especially in sectors of the economy such as banking, where a strong masculine culture constrains women's career advancement (Adams & Funk, 2012; Sila et al., 2016; Girardone et al., 2021). Hence, females in finance may need the same risk preferences as their male colleagues to remain competitive and fulfil their career prospects (Admas & Ragunathan, 2017). The motivation for our study stemmed from the literature showing a complex and multi-faceted relationship between managerial risk-taking and gender-associated differences, with women entering the field of finance with the same risk preferences as their male colleagues (Sheedy & Lubojanski, 2017; Adams & Ragunathan, 2017).
In the current study we further argue that, like other executives, CROs do not work in isolation, and their working environments influence their decision-making (O'Connor, 1972; Hannan & Freeman, 1977; Lieberson, Salancik & Pfeffer, 1977). According to the literature, the decisions of female managers are influenced by their relationships with other executives and board members, who can either improve or constrain the female managers' influence on company results (Wangrow et al., 2015; Schopohl et al., 2021). Using managerial discretion theory,[footnoteRef:6] we hypothesised the circumstances under which female CROs' risk-taking preferences may change. [6:  Managerial discretion can be defined as the latitude of managerial action available to a decision maker in a given situation (Hambrick & Finkelstein,1987)
] 

We hand-collected data for CROs from 120 US banks and bank holding companies (BHCs), with data from 2004 to 2018. We found that female CROs served shareholder incentives and extracted rent for shareholders by engaging in high levels of risk-taking activities. However, female presence on a board and risk committee could moderate the risk-taking behaviour of the female CRO and consequently lead to fewer risk-taking activities. Interestingly, the reporting line of the female CRO (reporting to the board instead of the CEO) also played a vital role in risk mitigation. We tested the robustness and consistency of our findings by using an alternative proxy for bank risk-taking and applying panel fixed effects. We also accounted for potential sample selection bias, unobserved bank-level heterogeneity, and other endogeneity concerns. Our baseline regression results (i.e., a positive relationship between CRO gender and bank risk-taking) remained statistically significant, even after addressing these econometric concerns. To investigate the impact of regulations on bank risk-taking after GFC of 2007-2009, the study looked at the Dodd-Frank Act (2010) that compelled banks of a specific size to appoint CROs and adopt separate risk committees (R.C.s). Our results provide valuable insights and reveal that the presence of women in CRO positions significantly influences bank risk due to the regulatory efforts.
This paper contributes to the strand of literature exploring the characteristics and practices of executives that affect their corporate decisions (Malmendier et al., 2011; Cronqvist, Makhija, & Yonker, 2012; Benmelech & Frydman, 2015; Cain & McKeon, 2016; Faccio et al., 2016; Schopohl et al., 2021). It also contributes to the literature on ERM in which the presence of a CRO is taken to reflect the bank's commitment to implementing ERM practices and a step toward reduced risk-taking (Beasley et al., 2005; Beasley & Warr, 2007; Pagach & Warr, 2011; Eckles et al., 2014; Hines & Peters, 2015). Our paper provides novel evidence that even accounting for gender, the presence of a CRO does not mitigate bank risk-taking. We further argue that although a CRO is an important monitor of risk-management activities, their presence does not guarantee a financial institution's commitment to implementing ERM practices. Moreover, the finding highlights the issue of the agency problem and emphasizes the need to monitor managers who would otherwise pursue policies in their interests (Abernathy et al., 2014).
This study also contributes to the literature on female representation at the board and committee levels (Adams & Ferreira, 2009; Yu et al., 2017; Adams & Raghunathan, 2017; Zalata et al., 2019, Girardone et al., 2021; Malik et al., 2021). We show that female CROs serve shareholders' interests and participate in high-risk-taking ventures. However, female representation at the board and committee levels serves the broader interests of stakeholders by significantly moderating the relationship between female CROs and bank risk. 
Finally, this study contributes to the debate on risk governance in banks that have been ongoing in the aftermath of the GFC 2007–2009. We performed a diff-in-diff analysis and found that regulatory efforts since the crisis intended to improve risk-management practices by appointing dedicated risk officers and demanding more female representation (i.e., female CROs) have significantly reduced risk-taking.
The remainder of the paper is organized as follows. Section 2 analyses the extant literature. Section 3 outlines the research design and data sources. Section 4 reports the empirical results and discussions, and Section 5 concludes the paper.
[bookmark: _Toc145616174]3.2. Related Literature

[bookmark: _Toc145616175]3.2.1. ERM, Female CROs, and Bank Risk
Risk management in banks has always been challenging due to the complexity of the business. Information asymmetry, moral hazards, deposit insurance protection, and implicit and explicit promises weaken the motivation to monitor and impose market discipline (Acharya et al., 2009; Adams & Mehran, 2012). These features allow managers and shareholders to pursue risky policies (Adams & Mehran, 2012).In addition to facing operational challenges, risk management in banks is expected to improve the measurement and management of individual risks such as market, liquidity, and credit risks (Aebi et al., 2012). These risks affect the bank's value, but their aggregation does not provide an accurate picture of the bank's total risk. Rather, incorporating notions of the correlations and covariance of the various risks provides a better estimate of the total (Mikes, 2008). Since the 1990s, the literature on risk management has increasingly taken an integrated view of risk management, and the concept of ERM has emerged. Regulators have also linked the success of risk-management functions with an enterprise-wide view (ERM), rather than taking a narrow view of a particular business line (BIS, 2010). The general perception is that ERM provides senior management with a clear and comprehensive view of organizational risk, which enables management to take decisions based on a broad risk view rather than a single approach to risk-taking (Sabato, 2010).
Recent empirical research in financial institutions has treated the presence of a CRO as a criterion for ERM implementation and provides evidence that the CRO plays an essential role in shaping risk-management practices, enterprise risk management, and bank performance (Liebenberg & Hoyt, 2003; Beasley et al., 2005; Beasley & Warr, 2007; Pagach & Warr, 2011; Aebi et al., 2012; Lingel & Sheedy, 2012; Ellul & Yeramilli, 2013; Balasubramanyan et al., 2019). For example, Liebenberg and Hoyt (2003) found that firms with high financial leverage were most likely to appoint CROs. They further argue that CROs act as a mechanism to reduce information asymmetry in a firm's risk profile. Beasley et al. (2005) found a positive relationship between ERM implementation and the presence of a CRO. Their results also show that U.S. organizations have less developed ERM processes than international organizations.
Although effective risk management requires strategic risk-taking by managers, managers also take risks to improve their competitive advantage and performance (Sheedy & Lubojanski, 2017; Adams & Ragunathan, 2017). This rationale raises a concern, especially regarding the appointment of a CRO – in effect, whether the presence of a CRO leads to risk minimization. Pernell et al. (2017) show that the presence of CROs in bank holdings companies leads to greater risk-taking. They argue that a CRO, arriving with a plan to maximize risk-adjusted returns, encourages the use of new derivatives.
This study builds on the ERM literature that acknowledges CROs' presence as a criterion for ERM implementation in an institution. It explores the gender question, using the 'upper echelons theory' (UET; Hambrick, 2007) as a theoretical foundation to investigate whether the presence of a CRO reduces risk-taking in banks. UET theory suggests that the demographic traits of managers are valid – albeit incomplete – proxies for the managers' cognitive frameworks. There is a general perception that women are less inclined than their male counterparts towards risk-taking (Croson & Gneezy, 2009; Levi et al., 2014; Francis et al., 2015; Faccio et al., 2016b; Carter et al., 2017; Li & Zeng, 2019). For example, Beck et al. (2013) found that female loan officers made better lending decisions. Bellucci et al. (2010) showed that female loan officers were more risk-averse, following more restricted credit policies regarding new and unestablished borrowers. Agarwal and Wang (2009) and Beck et al. (2013) found that the default rate on loans given by female loan officers was lower than that of loans offered by male loan officers. Almazan and Suarez (2003) suggest that the presence of female executives leads to lower risk-taking in banks.
However, studies exploring the relationship between gender and desirable risk management are mixed. For example, Sheedy and Lubojanski (2017) found that the association between female presence and desirable risk-management behaviour disappeared when risk tolerance was controlled for. Iqbal et al. (2006) found that male executives were more risk-averse than female executives in their responses to stock options awards. Bliss and Potter (2002) found that male and female mutual-fund managers engaged in similar risk-taking behaviours. Similarly, Atkinson et al. (2003) found no significant differences between male and female fixed-income mutual-fund managers in performance or risk-taking.
[bookmark: _Hlk95232808]Despite the mixed empirical evidence, there are several reasons why women in senior leadership are not indistinguishable from their male counterparts. The expectation that the presence of female executives will necessarily lead to better risk-taking decisions is based primarily on the assumption that these women will conform to traditional female stereotypes (Sheedy & Lubojanski, 2017). However, to survive in a competitive environment and ensure their own career prospects, women pursuing senior positions tend to adopt similar behaviours to men, which causes these gender differences to disappear (Niederle et al., 2008; Adams & Mehran, 2012). Thus, despite the contradictory evidence surrounding the risk propensity of CROs and female banking executives, we conjecture that female CROs have a significant positive relationship with bank risk. Hence, we propose the following hypothesis:
H1: Female CROs are associated with greater risk in banks.
[bookmark: _Toc145616176]3.2.2. Supportive Environment for CROs
To enhance and sustain their organizational performance, organizations take great care when appointing managers at the executive level (Barker et al., 2001). However, the working environment can affect their decisions, actions, and performance (Lieberson & O'Connor, 1972; Hannan & Freeman, 1977). Thus, it is essential to recognize what restricts managers and what permits them to influence organizational outcomes. Hambrick and Finkelstein (1987) were the first to conceptualize this as 'managerial discretion'. Managerial decisions are affected at three levels: environment, organization, and individual (Hambrick & Finkelstein, 1987). The decisions of female managers are largely influenced by their relationships with executives and directors, who can either restrict or improve the managers' impacts on corporate decisions (Wangrow et al., 2015; Schopohl et al., 2021).
Based on managerial discretion theory, we hypothesize regarding the environment in which female CROs' risk preferences can translate into a lower level of bank risk. We argue that female representation at the board and committee levels moderates the female CROs and bank risk relationship.
3.2.2.1. Moderating Role of Board Gender-Diversity

Apart from risk management failure, the GFC of 2007–2009 has been attributed to poor governance practices. Moreover, it has been argued that this poor governance was partly due to the lack of diversity in corporate boardrooms (Adams & Funk, 2012). As a result, we see that in recent years, policies to improve governance and gender diversity on corporate boards have been applied in various countries – including Norway, where policies are mandatory and female presence has now reached 40%. In the United Kingdom, where policies are voluntary, women now account for 25% of executives (Zalata et al., 2019). Boardroom gender diversity is an essential academic and policy issue, as it is believed that greater balance in this area can lead to improved board decisions (Zalata et al., 2019), reduced corporate misconduct and fraud (Cumming et al., 2015; Atif et al., 2021), improved earnings quality (García Lara et al., 2017), and enhanced stakeholder orientation (Adams & Funk, 2012).
However, a common concern academicians and corporate leaders raise in promoting gender-diverse boards focuses on value creation by gender-diverse boards (the business-case approach) for shareholders (Zalaata et al., 2019). Prior research supports women's “business case” by arguing that women are behaviourally, cognitively, physiologically, and psychologically different from men (Zalaata et al., 2019). These unique attribute women bring to the board reduces agency problems through improved corporate disclosure, board engagement, monitoring and risk-taking (Adams and Ferreira, 2009; Gul et al., 2011; Arnaboldi et al., 2021). Thus, the presence of women brings new beliefs, experiences, perspectives, values and work ethics that may enhance board decision-making and effectiveness (Zalaata et al., 2019).Further,  agency theory also proposes that women are particularly skilled at monitoring, as reflected by a higher frequency of board meetings (Arnaboldi et al., 2021), improved attendance by all board members (Adams & Ferreira, 2009; Goergen & Renneboog, 2014), higher pay-out ratio (Chen et al., 2017), improved critical thinking regarding new ideas in the boardroom, and – as a result – improved overall decision-making (Schopol et al., 2021).
Moreover, regarding risk-taking by females, there is a consensus that female directors are less inclined toward risk-taking than male board members (Khlif & Achek, 2017). For example, Wilson and Altanlar (2011) found a negative relationship between insolvency risk and proportion of female directors. Karavitis et al. (2021) identified lower spreads on bank loans with female directors. Moreover, Radu and Samili (2021) found that increasing female board-representation improved cyber disclosure. Arnaboldi et al. (2021) note a reduction in bank misconduct with an increase in female representation on a board.
However, there is also a growing body of literature on the effects of gender on corporate governance arrangements, and this shows an opposite association between firm risk and female directors (Farrell & Hersch, 2005; Adams & Funk, 2012). Ahern and Dittmar (2012) report a negative relationship between female board-representation and profitability and value. Berger et al. (2014) found that portfolio risk increased as the proportion of female bank directors grew. Farag and Mallin (2017) recommend appointing additional women to boards beyond the critical mass (18% and 21%) to help reduce the banks' vulnerability to financial crises. They further report that risk-taking by a female board of directors depends on the women's roles (i.e., executive vs non -executive directors). A study by Abu-el-soud (2021) of U.S. banks for 2002–2018 revealed that, although female boards of directors are risk-averse, they tend to make riskier investments when the bank has higher capital reserves. Finally, Masta and Miller (2013), in a Norwegian study, documented no change in firm leverage with an increase in female boardroom representation.
Although the extant literature on female board representation includes mixed results, it provides strong support for the risk-averse view of female board members (Eckel & Grossman, 2008; Croson and Gneezy, 2009; Li & Zeng, 2019). The argument that women are more risk-averse is based on the gender socialization theory that suggests that males and females learn different behaviours, with women and girls being generally more caring, compassionate, and attentive to others' needs. Gender-socialization theory further proposes that the ethical nature of women is the reason that results in female presence on bank boards to reduce risk(Arnaboldi et al., 2021). Thus, based on this notion of risk-aversion and applying the lens of 'managerial discretion theory', where female board members play a role in moderating the risk-taking behaviours of female CROs, we propose the following hypothesis:
H2: Gender diversity on a board moderates the relationship between a female CRO and the bank risk.
3.2.2.2 Moderating Role of Gender Diversity at Risk Committee

[bookmark: _Hlk86352262]We extend the discussion on board gender diversity by further arguing that although the board has an apex role in the governance of institutions, it operates by delegating decisions within the confines of smaller groups or committees (Kessner, 1988). In line with gender-effective board roles, there is a stream of literature focusing on the presence of women at the committee level and evaluating their roles as monitors of corporate executives on behalf of shareholders (Adams & Ferreira, 2009; Lara et al., 2017). For example, examining a sample of U.S. firms, Zalata et al. (2019) found that female directors with monitoring roles (i.e., serving on audit, compensation, governance, or nomination committees) helped mitigate the executive's power. Furthermore, Thiruvadi and Huang (2011) found that female representation on an audit committee led to lower earnings management by increasing negative (income-decreasing) discretionary accruals. Based on their findings, Sun and Liu (2014) conclude that increasing female representation on banking audit committees does improve effective risk management. Adams and Ragunathan (2017) found that more female representation on bank boards did not lead to less risk-taking, but more female representation on monitoring committees (audit, compensation, risk committee) did.
Moreover, following the GFC of 2007-2009, the regulatory focus has shifted from audit committees toward independent R.C.s, intending to improve risk oversight in financial institutions. In the United States, covered BHCs (and publicly traded BHCs with assets of more than $10 billion) must have separate R.C.s for risk monitoring and oversight (Federal Register, 2014b). Acknowledging this regulatory stance and based on the literature showing that the presence of female directors on monitoring committees results in better risk-management practice (Sun & Liu, 2014; Zalaata et al., 2016; Adams & Ragunathan, 2017), we propose our third hypothesis:
H3: A gender-diverse risk committee significantly moderates the female CROs and bank risk relationship.
3.2.2.3 Moderating Role of CRO Reporting Line

In this section, we argue that effective risk management requires firms to operate at an optimal level of risk, which can lead to shareholder value-creation (Stulz, 2012). However, there are two critical concerns in pursuing an optimal risk level: first, who determines optimal risk-taking, and second, who measures and monitors risk exposure to curtail excessive risk-taking (Ellul, 2015). Senior management is one candidate for determining optimal risk levels. However, this group has its incentives that may lead an institution to take high risks without putting proper risk-management practices into place (Bebchuk & Spamann, 2010; Cheng et al., 2010). Due to these conflicts of interest for senior management, the Bank for International Settlements (2010) argues that the board is responsible for determining the optimal risk level (Ellul, 2015). However, if the board is to be the key force of risk management, it requires timely access to relevant risk-related information (Stulz, 2008), which is impossible without a practical risk-management function. Here, the role of the CRO as part of the risk-management function becomes crucial for effectively communicating the information to the board (Stulz, 2008).
Effective communication requires the CRO to report directly to the board, as communication failures can occur when there is a hierarchical structure with information filtering in the management chain (Senior Supervisor Group, 2008). The Walker Report 2009 argues that the CRO should report to the board or board risk committee with direct access to the board chairman in case of need. Murphy (2011) conducted a study on the independence of the risk-management systems in 25 large U.S. bank holding companies and found CEOs and CFOs to be the dominant information providers to the board. Mongiardino and Plath (2010) studied 20 large banks and found that CRO reporting lines did not ensure adequate access to and influence on the CEOs and board directors. However, Aebi, Sabato, and Schmid (2012) found that CRO reporting lines to the board were directly related to better performance during crisis periods than CRO reporting to the CEO.
Thus, to explore the impact of female CROs on bank risk, we used the channel of CRO reporting line. We argue that a conventional corporate governance structure, where all executives report to the CEO, might not be the most suitable structure for a bank, as there can be conflicts of interest between the CEO and CRO. However, a CEO has a stronger role and will prefer to increase growth and profitability in a good market environment, which can result in greater risk-taking. Hence, based on the above review of the literature, we expect that a CRO reporting line to the board will significantly moderate risk-taking behaviour among female CROs; thus, we propose the following hypothesis:
H4: Female CROs reporting to the board will moderate the relationship between female CRO and bank risk.


[bookmark: _Toc145616177]3.3. Data and Method

[bookmark: _Toc145616178]3.3.1. Data and Sample
The current study used a sample of listed U.S. commercial banks and BHCs. We hand-collected the data for CRO presence using proxy statements (DEF 14-A), 10-K reports, and in some instances, company websites. The accounting data for the selected companies were taken from Bank Focus by Bureau van Dijk, market data from Thomson Reuters Eikon, and board data from Boardex. The sample period ranged from 2004 to 2018 to cover some of the periods before and after the financial crisis of 2007–2008. Following Vallascas et al. (2017), we began our sample construction by taking an initial list of the top 500 listed banks and BHCs in terms of total assets in the United States at the end of 2004. We further refined our database by identifying unique financial institutions by manually verifying each bank's BvD ID, ISIN, ticker symbol, and website address, thereby avoiding duplication. We retained those financial institutions with C1, C2, or C*codes.[footnoteRef:7] These filtering procedures reduce our sample to 147 banks. To obtain governance data, we matched this sample with the Boardex data. Our primary variable of interest did not have good coverage in Boardex, so we manually collected the information regarding CRO demographics, reporting style, and percentage of women on the R.C.s, using the 10-K annual report and DEF 14A (proxy statements) in Edgar. Where CRO information was missing, we supplemented our search with S&P market intelligence and the company websites.[footnoteRef:8] The final sample consisted of 120 banks and 1,780 bank-year observations. Despite the use of different selection criteria, the number of banks in our study was similar to that in previous bank governance and risk management studies (e.g., Minton et al., 2012; Ellul and Yeramilli, 2013; Acharya et al., 2013, Hines & Peters, 2015; Balasubramanyan et al., 2019). [7:  According to BankFocus database C1, C2, U1, U2, C*, and U* are different accounting consolidation codes. However, The C1, C2, and C* are the accounting codes that depicts combined consolidation of parent banks with its subsidiary. Whereas codes U1, U2 and U* indicates non consolidates financial statement of a parent bank with its subsidiaries. Hence, do not take banks with given accounting codes of U1, U2 and U* as we believe that information from these financial statement  does not give a true picture of banks financial status. (Mollah et al., 2021).]  [8:  According to Ellul and Yeramilli (2013) Chief Lending Officers or the Chief Credit Officer are in -charge of risk management for some BHC that have a focus on retail banking. Thus to be sure that we do not miss any alternative designations we treat these two officers equivalent with Chief Risk Officer while coding the variable CRO presence] 

[bookmark: _Toc145616179]3.3.2. Methodology
To study the impact of female CROs on the banks' overall risk, we used the following baseline regression model:
Risk i, t = α0 +β1 Female CRO i, t-1 +β2 (Z) i,t-1+ Σ(Year Effects)i,t-1 +Σ(Firm Effects) i,t-1 +€ i,t
Eq (1)
Risk was measured as aggregate risk, and the aggregate risk was thus calculated as the standard deviation of the bank's daily stock returns. The rationale for taking an aggregate risk – and not silo risk (credit, liquidity, or operational risk) – was the ERM view that silo risk measures are linked with inefficiencies due to a lack of coordination between various risk types (Balasubramanyan et al., 2019). Thus, an integrated approach to risk management was expected to ensure an improved risk forecast for the banks.
Our primary independent variable (Female CRO) was a dummy variable, coded '1' if the bank had a female CRO, and '0' otherwise. Z represented a vector of control variables. Following previous studies (e.g., Ellul & Yeramilli, 2013; Acharya et al., 2013; Vallascas et al., 2017; Magee et al., 2019; Balasubramanyan et al., 2019; Atif et al., 2021), we used two types of control variable: governance characteristics and firm-specific. To capture the governance quality of the banks, we used the percentage of independent directors on the board (% independent) and the natural log of the number of directors (Board size). CEO characteristics were employed as another set of governance variables. We included CEO power (CEO duality), assuming that powerful CEOs restrict information flow to the board, reducing board oversight and affecting business choices (Fama & Jensen, 1983; Jensen, 1993; Srivastav et al., 2017). We measured CEO power (CEO duality) as a dummy variable equal to '1' if the CEO also holds the chair position of the board. We further controlled for CEO risk-aversion by taking the dollar amount of the CEO's cash compensation (Sila et al., 2016). The rationale was that a higher cash compensation allows CEOs to more easily diversify their wealth outside the firm and make them less risk-averse (Sila et al., 2016). Bank-specific variables include the natural log of total bank assets (Size), profitability (ROA), capital (Tier1 Ratio), short-term borrowing to total assets (St Borrowing/T.A.), and bad loans to total assets (Bad Loans/T.A.). A detailed description of the variables is given in Table 3.1. We dealt with endogeneity and simultaneity biases by taking a 1-year lag for our independent and control variables.
To test the validity of H2, we examined the moderating role of board gender diversity on female CROs and bank risk. We measured board gender diversity as the percentage of women on a board. Our primary variable of interest was the interaction between women on the board and female-CRO presence.
Risk i, t = α0 +β1 Female CRO i,t-1 +β2 Female on Board i,t-1+β3 Female CRO i,t-1* Female on Board i,t-1+β4 (Z) i,t-1+ Σ(Year Effects)i,t-1 +Σ(Firm Effects) i,t-1 +€ i,t		Eq (2)

To test H3 and better understand the monitoring role of female presence, we interacted with the percentage of women on the risk committee with the presence of a female CRO. We calculated the percentage of women on the risk committee as a ratio of the number of women to the total number of members:
Risk i, t = α0 +β1 Female CRO i, t-1 +β2 Female on RC i, t-1+ β3 Female CRO i, t-1* Female on RC i, t-1 +β4 (Z) i,t-1+ Σ(Year Effects)i,t-1 +Σ(Firm Effects) i,t-1 +€ i,t			Eq (3)




Finally, to test H4, we examined the CRO reporting lines. We would estimate the power of CROs if they reported to the board by interacting with the term female-CRO presence and CROs reporting to the board:
Risk i, t = α0 +β1 Female CRO i, t-1 ++ β2 CRO Reporting Board+Β3 Female CRO i, t-1* CRO Reporting Board i,t-1+β4 (Z) i,t-1+ Σ(Year Effects)i,t-1 +Σ(Firm Effects) i,t-1 +€ i,t	Eq (4)

[bookmark: _Toc145616180]3.3.3. Descriptive Statistics
Figure 5 illustrates the trends in female representation at the U.S. banking industry's executive, board, and committee levels from 2004 to 2018. It shows that the proportion of female CROs rose from 4% of banks in 2004 to 19% in 2018. The number of women on R.C.s and boards also increased, from 2% and 9% (respectively) in 2004 to 18% and 19% (respectively) in 2018. All these findings align with previous studies focusing on females in CFO and CEO roles (e.g., Chen et al., 2017; Atif et al., 2020; Schopohl et al., 2021).
[Insert Figure 5 here]
Table 3.1 reports the descriptive statistics for the variables used in this study. On average, 9.5% of banks and BHCs in our sample had a female CRO, comparable to the averages of 5% and 9.4% for female CFOs (Schopohl et al., 2021) and female CEOs (Faccio et al., 2016), respectively. Women comprised an average of 12.38% of the boards in our study and 8.78% of the R.C.s. Just 22.35% of the CROs in our sample reported to the board, with the remainder reporting to the CEO. This is an important observation, as – in the interests of strong risk management – CROs should report directly to the board (Aebi et al., 2012). Aggregate risk had a mean value of 2.06% and a median value of 1.58%, consistent with Balasubramanyan et al. (2019). The banks in this study had a mean value of total assets as US$88.56 billion, with 12.1% in capital ratio (Tier1 ratio). The percentage of bad loans to total assets in our sample was 1.1%, and profitability (ROA) had an average value of 0.87%. Furthermore, 48.25% of our CEOs were also the board chairmen, and this group had average pay of US$839.94 million.
[Insert Table 3.1 here]

 Pearson's pairwise correlation of main variables is reported in Table 3.2. Based on a previous study (e.g., Talavera et al., 2018), a correlation of 0.7 or higher in absolute value indicates a multi-collinearity issue. The correlation coefficient between our independent variables is less than 0.7 and significant at a 5% significance level, suggesting that the model is free from multi-collinearity.
[Insert Table 3.2 here]
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[bookmark: _Toc145616182]3.4.1. Female CROs and Bank Risk
We began our analysis by looking at the association between female CROs and bank risk and reported the results in Table 3.3. We began by estimating the model in column (1), where the independent variable was the female-CRO presence and the dependent variable was an aggregate risk, with no control variables. Column (2) reports the results of the impact of a female CRO on bank risk, controlling for governance. Column (3) reports the combined result for female CRO, governance, and bank-level control variables. Consistent with H1, the presence of a female CRO significantly and positively influenced bank risk. The coefficient of a female CRO in all three columns indicates that banks run by female CROs, on average, take more risks than male CROs.
Our results are consistent with the literature on managerial risk-taking that argues that, while managers should seek to manage risks effectively, many take risks to enhance their competitive advantage and improve company performance (Yu et al.,2017). These findings also represent the shareholders' incentive view, which suggests that managers' interests are aligned with shareholders, as evident through high risk-taking by them(Sheedy & Lubojanski, 2018). The results also support the managerial incentive view, which suggests that managers benefit from taking risks through profit-based incentives (Yu et al., 2017). Finally, it should be taken into consideration that managers use employers' money to take risks and thus have limited liability, even in extreme cases such as insolvency (Sheedy & Lubojanski, 2018).
The results also provide support for the view that women who are successful in the finance industry may not reflect traditional female stereotypes, with gender differences in risk-tolerance thus decreasing as a woman's seniority level increases (Kumar, 2010; Adams & Funk, 2012). Therefore, consistent with H1, our findings suggest that the presence of a female CRO is significantly and positively associated with a bank's level of risk.
[Insert Table 3.3 here]

[bookmark: _Toc145616183]3.4.2. Female CROs and Board Gender-Diversity
[bookmark: _Hlk110504941]Section 4.1 reported that banks with female CROs take more risks than those without. However, the female CRO and bank risk relationship is moderated by the presence of women on the board. Consistent with previous literature (e.g., Schopol et al., 2021), Table 3.4 shows a significant moderating role of a gender-diverse board in managerial decision-making. The results contribute to the body of gender socialization and ethical literature, showing that female directors are believed to be more honest, caring, nurturing, sympathetic, friendly, and concerned with broader social issues. These soft skills then significantly moderate risk (e.g., Chizema et al., 2015; Atif et al., 2021). The results also support the stream of literature linking board gender diversity with enhanced board monitoring, leading to lower tax avoidance, less severe security frauds, and fewer bank misconduct and environmental sanctions (Cumming et al., 2015; Richardson et al., 2016; Liu et al., 2018; Arnaboldi et al., 2021). Furthermore, the results align with the view of Adams and Ferreira (2007) that female directors possess more soft skills (being trustworthy, caring, and friendly), creating a comfortable environment where executives feel more comfortable sharing information. Thus, our results provide evidence that gender-diverse boards improve board monitoring, hence their ability to reduce bank risk.
[Insert Table 3.4 here]

[bookmark: _Toc145616184]3.4.3. Female CROs and Risk-Committee Gender Diversity
[bookmark: _Hlk110503656]Finally, we investigated whether gender diversity in R.C.s improved the risk-taking decisions of female CROs. We tested H3, and the results are reported in Table 3.5. The results show that the presence of women on monitoring committees (R.C.s) is associated with lower levels of risk-taking. The interaction term of Female CRO_Presence* Per Female_ R.C. is significantly negative: in short, for every one-percentage-point increase in female representation on a risk committee, bank risk measure decreases by 0.028%, all else held constant. Our results show that female directors on the committees effectively limit managerial risk-taking. Our results also support the agency theory indicating that an independent board committee increases the board's effectiveness by advising, monitoring, and disciplining executives (Zalaata et al., 2019). Finally, this indicates that female presence at the committee level also serves as a mechanism to curtail managerial risk-taking in addition to reducing managerial risk-taking. These results are consistent with the literature showing that the presence of female directors on R.C.s improves risk monitoring and reduces risk-taking (e.g., Yu et al., 2017; Jia, 2019).
[Insert Table 3.5 here]



[bookmark: _Toc145616185]3.4.4. Female CRO Reporting Lines and Bank Risk
Responding to H4, we argue that a female CRO reporting to the board instead of the CEO can significantly reduce a bank's risk. To test this hypothesis, we assessed female CROs' impact on bank risk when reporting to the board. We report our findings in Table 3.6, showing that female CROs are associated with a lower level of risk when they report directly to the board. The results highlight the significance of CROs to the risk-management function, namely with their timely communication of risk-related information to the board (Stulz, 2008). Our result provides empirical evidence of how information filtering can be reduced by improving organizational hierarchy – specifically, allowing CROs to report related matters directly to the board (Senior Supervisor Group, 2008; Stulz, 2008). It also highlights how agency problems can be reduced in banks, especially when CEOs and CROs have conflicting interests. Our results align with previous studies on the importance of a CRO reporting line to the board (Aebi, Sabato & Schmid, 2012).
[Insert Table 3.6 here]

[bookmark: _Toc145616186]3.5. Identification Strategies and Robustness Checks
We applied various econometric techniques to deal with issues relating to sample selection bias, unobserved heterogeneity and endogeneity. The findings are presented in this section.
We estimated an instrumental variable (IV) regression using two-stage least squares (2SLS) to deal with the endogeneity issue. We followed Hines et al. (2015), Ames et al. (2018), and Malik et al. (2020) and took the mean estimate of the Female CRO_Presence variable in the banking sector (Female CRO_Industry) as the instrumental variable. Female CRO_Industry conforms to relevant IV in three ways. First, this variable is exogenous to the bank, as it is calculated as the mean value of other banks in the same sector (not including the bank). Second, we anticipated and found a significant association among Female CRO_Presence and Female_CRO_Industry in the first-stage regression (Table 3.7, column 1). This is an important finding as it shows that the bank’s governance practices align with its banking sector competitors. Third, there was no reason to expect a relationship between a firm's industry competitors hiring female CROs (Female_CRO_Industry) and the firm's risk level (Malik et al., 2020). Column 1 of Table 3.7 shows the results of the first-stage regression where the dependent variable is the Female CRO presence. The regression includes the same explanatory variables as our base line models. Consistent with the requirements for a valid instrument, Female CRO presence is positively correlated with the IV (presence of CRO_Female Industry) in Column 1 and the coefficient is significant at the 5% level, suggesting the validity of the IV. Moreover, the value of the F-statistic is high (>10), and the p-value of the Cragg-Donald F weak-instrument test is 0.000, rejecting the null hypothesis that the instrument is weak (Atif el al., 2020; Cragg and Donald, 1993; Stock and Yogo, 2005). 
Column 2 of Table 3.7 reports the results for the second-stage regression, which uses the predicted percentage of Female CRO presence from the first-stage regression (Female CRO Presence Fitted) to estimate bank risk. The results are similar to those from our main regression analysis that suggests a positive relationship between the Female CRO and the
The results from the second-stage regression in column 2 are consistent with our baseline findings and show a positive significant impact of female CRO on bank risk. Overall, the results in Table 3.7 reveal that our baseline regression remained reliable after tackling the issues of sample selection bias, bank-level unobserved heterogeneity, and endogeneity concerns.
[Insert Table 3.7 here]
Although our baseline regression results (Table 3.3) were based on governance and bank-specific characteristics, there was nonetheless a risk of sample selection bias, which can raise concern regarding our findings. Thus, we employed propensity score matching (PSM) to reduce the risk of selection bias by controlling for the observable characteristics of female and male CROs. We used the PSM procedure proposed by Rosenbaum and Rubin (1983) to identify the differences between male and female CROs regarding their corporate risk-taking. This methodology permitted us to identify a control sample of firms that were run by male CROs and which exhibited no apparent variations in attributes relative to banks run by female CROs. Thus, each pair of the matched bank was practically identical from another, aside from the key attribute – namely, the gender of the CRO. This matching based on evident governance and bank characteristics mitigates – but does not remove – matters associated to non-random selection (Faccio et al., 2016).
We implemented this methodology by first calculating the probability (i.e., the propensity score) that a bank with given characteristics would be run by a female CRO. This calculated probability was thus a function of bank-level characteristics. In panel A of Table 3.8, the propensity score is estimated within a firm-year category as a function of board independence, board size, CEO duality, CEO compensation, short-term borrowing to total assets, bad loans to total assets, Tier 1 capital ratio, ROA, and natural log of total assets.
A comparison of aggregate risk among the matched samples revealed that firms with female CROs tended to take more risks than firms with male CROs, despite the similarity between their other observable characteristics. All differences in risk-taking between the two groups were statistically significant, with p-values of less than 0.05. Thus, we deduced from these results that gender-related differences in risk-taking (results presented in Table 3.3) were not due to observable differences in governance and firm characteristics.
[Insert Table 3.8 here]
Further, to check the validity of our base line results (Table 3.3), we used an alternative proxy of bank risk i.e., residual risk. The results are reported in column 1 of Table 3.9. The result remains consistent with our base line model (Table 3.3), thus confirming the validity of our model. We further tested the findings on unobserved heterogeneity that could have affected our previous inferences. We resolved the issue of unobserved heterogeneity by estimating a firm and year fixed-effects model. The result of the fixed-effects regression is shown in column 2 of Table 3.9. The significant positive coefficient for Female CRO indicates that our interpretation regarding the impact of female CRO on bank risk-taking remains consistent, even after controlling for bank-level unobserved heterogeneity.
[Insert Table 3.9 here]



[bookmark: _Toc145616187]3.6. Further Analysis: Female CROs and Bank Risk– Post-2009 Impact
In the U.S. banking industry, the Dodd-Frank Act 2010 ('Dodd-Frank' hereafter) was the first regulatory response after the financial crisis of 2007–2009. The basic purpose of the reform was to improve the banking system's stability in the face of systemic risks associated with big and complicated banks (Federal Register, 2014a). The aspect of the Dodd-Frank relevant to our study is the presence of a CRO.
The Dodd-Frank provides a good basis for analysing how banks in the United States have responded to risk-management practices. There are key reasons why the risk-management practices suggested in Dodd-Frank might not have led to improvement in risk management, as documented by Balasubramanyan et al. (2019) and Hines et al. (2015). For example, banks may comply with the regulatory requirements solely to give an impression of responsible risk-management actions (Ellul & Yeramilli, 2013; Hines et al., 2015). Moreover, even if banks do comply with the regulations, there is a strong chance that the CRO will not be sufficiently competent to understand the complex risk-management practices (Ellul & Yeramilli, 2013). Alternatively, Dodd-Frank may have compelled banks to take risk-management practices seriously. In addition, the improved oversight associated with implementing Dodd-Frank (through the formation of separate R.C.s and the presence of a CRO) might have encouraged some banks to increase their risk-taking. In conclusion, we assume that the collective influence of the Dodd-Frank Act is likely to be a mix of these cases.
Thus, the improved risk-management structures suggested by Dodd-Frank and the overall effect on bank risk-taking require empirical testing. We used the Dodd-Frank to estimate the regulatory emphasis of appointing a CRO – especially a female CRO – on bank risk-taking., the years up to 2010 represented the pre-treatment period.
We used the standard research design as follows.
Risk = β0 +β1 Female CRO + β2 Post 2009 + β3 Female CRO x Post 2009 ++β4 (Z) i,t-1+ Σ(Year Effects)i,t-1 +Σ(Firm Effects) i,t-1 +€ i

Our variable was Female CRO, coded '1' if the CRO was female, and '0' otherwise. Post 2009 was a dummy variable, assigned '0' if the year was before 2010 and '1' otherwise. The main variable of interest was the interaction term, which captured the change in risk of the treated group relative to the change in risk of the control group. As per our hypothesis, the coefficient of the interaction term (β3) could be negative, zero, or positive. However, if the purpose of the law was to reduce risk, and if the law had successfully lowered the risk, we would expect β3 to be negative. A negative coefficient indicated that the female CRO had generally caused a decrease in risk-taking by the bank in the post-crisis period.
Table 3.10 reports the multivariate regression results of analysis. The main variable of interest (Female CRO) was found to have a significant positive relationship with risk. In contrast, the Post_2009 variable was significantly negative, indicating that the regulations had successfully reduced risk-taking. The crucial parameter, Female CRO x Post 2009, was negative and significant, suggesting that risk oversight by the regulators was successful, especially when the CRO was female. 
[Insert Table 3.10 here]



[bookmark: _Toc145616188]3.7. Summary and Conclusion
In recent years, policymakers, academicians, and media have given great attention to female presence at CEOs and board level. However, there is less focus on the effect of gender on other crucial company financial decision-making positions. CRO is an important designation, and since the financial crisis of 2007–2008, multiple regulations have encouraged appointing a special officer responsible for risk-taking and reporting directly to the board. There is also a substantial body of literature on gender differences and their impact on financial decision-making and risk-taking, suggesting that women are generally more risk-averse than men. This study contributes to the literature by using a sample of U.S. banks to analyse the relationship between the appointment of female CROs and bank risk-taking.
Our data show that banks with female CROs take on substantially more risk than those with male CROs. The result aligns with the literature showing increased executive risk-taking due to conflicts of interest between executives (risk managers) and stakeholders. The result also provides support for the literature showing that women take more risks once they have broken through the glass ceiling: specifically, as women move up to more senior levels, their behaviours and decisions become less likely to comply with traditional female stereotypes.
Furthermore, this study also stresses the influence of the decision-making environment on the CRO's decisions. It appears that banks with gender-diverse boards are associated with significantly improved managerial discretion amongst their risk officers. This finding supports gender-socialization theory and the ethical literature, which indicates that female directors with soft skills (being honest, caring, nurturing, sympathetic, friendly) create a comfortable environment where executives are happier to share information. The finding also aligns with the agency theory that proposes the presence of women on the board reduces information asymmetry, which leads to lower risk-taking. Our study also suggests that female presence at the committee level serves as a mechanism to limit managerial risk-taking. In this regard, our results support the agency theory proposing that independent board committees increase a board's effectiveness by advising, monitoring, and disciplining executives (Zalaata et al., 2019). Finally, we conclude that a reporting line direct to the board is vital for risk officers to improve risk-taking practices.
Our results have important policy implications for regulators in various jurisdictions. First, the mere appointment of a risk officer is not sufficient for the success of the risk-management function. However, governance arrangements can be an important tool for any risk-management function to succeed. Thus, it is beneficial to be mindful of board composition – for example, appointing a more gender-diverse board. Our findings confirm that banks with female monitoring directors engage in better risk-taking practice. However, recent legislative efforts regarding gender quotas should extend beyond the board level. We suggest that for female directors to add value to corporate boardrooms, there is a need for more female representation on R.C.s. Moreover, our study suggests that regulators should ensure that CROs are reporting directly to the board to reduce risk-taking and improve the risk-management function.
Our findings have valuable suggestions for company boards of directors, the broader gender-diversity debate, and the policy reforms gaining momentum worldwide. The findings show that female directors have an influential role in corporate boardrooms. Moreover, to improve risk management in banks and protect stakeholder interests, corporate boards need separate R.C.s and should consider appointing female directors to risk-monitoring roles.
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TABLES AND FIGURES
[bookmark: _Toc132391461]Figure 5. Female Representation in the U.S. Banking Industry
This figure shows the proportion of female CROs percentage of female representation at the committee and board level each year for a sample of 120 banks from 2004-2018.
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[bookmark: _Toc132315928][bookmark: _Toc132383478][bookmark: _Toc132386092][bookmark: _Toc132437284]Table3.1. Descriptive Statistics
	
	
	
	
	
	
	
	
	
	

	Name of the Variables 
	Definition of Variables
	N
	MEAN
	STD. DEV
	P50
	P25
	P75
	
	

	Bank Risk

	AGGREGATE RISK
	The standard deviation of daily stock returns over the year (Sila et al., 2016; Balasubramanyan,2019)
	1780
	0.021
	0.014
	0.016
	0.013
	0.023
	
	

	RESIDUAL RISK
	[bookmark: _Hlk94472483]Annualized standard deviation from the market model regression residuals that estimate beta.
Ri,t = β1+β2Rm,t+β3Rb,t+εj,t
(Houque,2013 ; Sila et al, 2016 ; Srivastav et al, 2017)
	1780
	0.020
	0.014
	0.016
	0.013
	0.022
	
	

	Independent Variables

	FEMALE CRO
	which equals 1 if the firm has a female CRO and 
equals 0 otherwise.
	1346
	0.095
	0.293
	0
	0
	0
	
	

	FEMALE ON RC
	The ratio of female directors on the board risk committee to the total number of directors 
on board risk committee. (Malik et al., 2020)
	1780
	0.087
	0.139
	0
	0
	0.2
	
	

	FEMALE ON BOARD
	The ratio of female directors on the board to the total number of directors 
on board. (Sila et al., 2016)
	1780
	0.124
	0.092
	0.111
	0.067
	0.182
	
	

	CRO REPORTING BOARD
	A dummy variable equals 1 for the CRO reporting to the board directly and 0 if the CRO reports to the CEO (Aebi et al., 2012)
	1780
	0.223
	0.416
	0
	0
	0
	
	

	Control Variables

	BOARD INDEPENDENCE
	The fraction of independent directors on the BHC's
board of directors (Ellul and Yeramilli,2013; Sila et al., 2016)
	1780
	0.775
	0.142
	0.818
	0.684
	0.888
	
	

	BOARD SIZE
	The logarithm of the total number of directors on the board. (Malik et al., 2020)
	1780
	13.037
	3.374
	13
	11
	15
	
	

	CEO DUALITY
	A dummy variable equal to one if the Chief Executive Officer is also the chairman, zero otherwise at the end of fiscal year t. (Schopohl et al, 2021)
	1780
	0.482
	0.499
	0
	0
	1
	
	

	CEO COMPENSATIoN ($ MILLION)
	total compensation of an executive is defined as the sum of the following data items: salary, bonus payment, other compensation, 
long term incentives plan, shares and options (Cheng at al, 2010; Lingel and Sheedy, 2012)
	1720
	839.948
	496.076
	839.5
	410.5
	1269.5
	
	

	Firm Size($m)
	Natural logarithm of total asset (Aebi et al, 2012)
	1761
	9.302
	1.669
	8.901
	8.103
	10.064
	
	

	ROA (%)
	Earnings before interest and taxes (EBIT) divided by book value of total assets
	1780
	0.873
	0.952
	0.999
	0.748
	1.242
	
	

	Bank Capital
	Tier-1 capital divided by total risk weighted assets (Aebi et al, 2012)
	1780
	12.356
	5.509
	13.56
	11.865
	15.28
	
	

	ST BORROWING/ TA
	ratio of assets financed by commercial paper and other short-term non deposit borrowing to assets. (Balasubramanyan et al, 2019)
	1712
	0.015
	0.028
	0.001
	0
	0.017
	
	

	BAD LOANS / TA
	the ratio of the sum of loans past due 90 days or more (BHCK5525) and nonaccrual loans (BHCK5526) to assets. (Balasubramanyan et al, 2019)
	1712
	0.011
	0.014
	0.006
	0.003
	0.013
	
	




[bookmark: _Toc132383479][bookmark: _Toc132386093][bookmark: _Toc132437285]Table3.2. Correlation Analysis
	
This table presents Pearson pairwise correlation matrix for the variables in the study. A detailed description of these variables is included in Table 1. and ** indicates that the coefficient is statistically significant at 5%, level

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	1)Aggregate Risk
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	2) Female CRO
	0.060**
	1
	
	
	
	
	
	
	
	
	
	
	
	

	3) Female on R.C. 
	-0.127**
	0.054
	1
	
	
	
	
	
	
	
	
	
	
	

	4) Female on Board
	-0.085**
	0.176**
	0.326**
	1
	
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5) Board independence
	0.115**
	0.030
	0.255**
	0.235**
	1
	
	
	
	
	
	
	
	
	

	6) Board Size
	-0.084**
	-0.046
	0.043
	0.055**
	-0.038
	1
	
	
	
	
	
	
	
	

	7) CEO Duality
	0.006
	-0.036
	0.016
	-0.031
	-0.041
	0.075**
	1
	
	
	
	
	
	
	

	8) CEO Compensation
	0.053**
	0.026
	0.028
	0.063**
	0.167**
	0.081**
	0.063
	1
	
	
	
	
	
	

	9) St Borrowing/TA
	0.130**
	0.014
	-0.033
	-0.026
	0.029
	0.012
	-0.038
	-0.028
	1
	
	
	
	
	

	10) Bad Loans/ TA
	0.275**
	0.053
	-0.049
	-0.111**
	0.048
	-0.193**
	-0.044
	0.060**
	-0.095**
	1
	
	
	
	

	11) Tier1 Capital
	0.157**
	0.050
	0.003
	0.058**
	0.024
	-0.229**
	-0.039
	0.004
	-0.014
	-0.343**
	1
	
	
	

	12) ln (T.A.)
	0.076**
	0.005
	0.372**
	0.068**
	0.089**
	0.235**
	0.225**
	-0.079**
	-0.006
	-0.399**
	-0.103**
	1
	
	

	13) ROA
	-0.374**
	-0.015
	-0.008
	0.011
	-0.049**
	0.049**
	0.058**
	-0.026
	-0.012
	-0.083**
	-0.489**
	0.126**
	1
	

	14) CRO Reporting Board
	-0.152**
	-0.016
	0.109**
	0.003
	0.047
	-0.061**
	-0.052**
	0.039
	-0.029
	0.130**
	0.040
	0.075**
	-0.083**
	1





[bookmark: _Toc132383480][bookmark: _Toc132386094]
[bookmark: _Toc132437286]Table3.3. Female CRO and Bank Risk -Base Line Estimation
	This table reports the effect of Female CROs' presence on bank risk. The risk proxy is Aggregate Risk, calculated as the daily stock return standard deviation over the year. Female CRO Presence is a dummy variable =1 if a bank has a female CRO for that year; otherwise, 0. Standard errors are reported in parentheses. ***, **, * indicates significance at the 1, 5, and 10 per cent levels, respectively

	
	(1)
	(2)
	(3)

	VARIABLES
	Aggregate Risk
	Aggregate Risk
	Aggregate Risk

	
	
	
	

	Female CRO
	0.003**
(0.002)
	0.003**
(0.001)
	0.003**
(0.001)

	Board Independence 
	
	0.016
(0.010)
	0.017
(0.011)

	Board Size
	
	-0.003*
(0.002)
	-0.002***
(0.001)

	CEO Duality
	
	0.001
(0.001)
	0.001**
(0.001)

	CEO Compensation
	
	0.001**
(0.0001)
	0.001**
(0.0001)

	St Borrowing/TA
	
	
	0.085***
(0.014)

	Bad Loans/TA
	
	
	0.163***
(0.028)

	Tier1 Ratio
	
	
	0.001***
(0.0001)

	Bank Size
	
	
	0.001***
(0.0002)

	ROA
	
	
	-0.004***
(0.001)

	Constant
	0.022***
(0.001)
	0.034***
(0.006)
	0.051***
(0.006)

	Year F.E.
	Yes
	Yes
	Yes

	Firm F.E.
	Yes
	Yes
	Yes

	Observations
	1,250
	1,236
	1,203

	R-squared
	0.005
	0.028
	0.249





[bookmark: _Toc132383481][bookmark: _Toc132386095][bookmark: _Toc132437287]Table3.4. Female CRO and Moderating Role of Board Gender Diversity
	[bookmark: _Hlk75861204]
This table reports the moderating role of board gender diversity on female CRO and bank risk. Column 2 reports the regression results of this relationship. The risk proxy is Aggregate risk, and board gender diversity is measured as the % of females on the board. The rest of the right-hand side variables are the same as baseline regression. We control for Year and bank F.E. Standard errors are reported in parentheses. ***, **, * indicates significance at the 1, 5, 10 % levels, respectively

	
	(1)
	(2)

	Variables
	Aggregate Risk
	Aggregate Risk

	Female CRO
	0.002**
(0.001)
	0.017***
(0.003)

	Female on Board
	-0.002
(0.004)
	-0.001
(0.005)

	Female CRO * Female on Board
	
	-0.031**
(0.014)

	Board Independence 
	0.017
(0.010)
	0.017
(0.011)


	Board Size
	-0.002***
(0.001)
	-0.002***
(0.001)

	CEO Duality
	0.002***
(0.001)
	0.002***
(0.001)

	CEO Compensation
	0.001***
(0.0001)
	0.001***
(0.0001)

	St Borrowing/TA
	0.084***
(0.013)
	0.087***
(0.014)

	Bad Loans/TA
	0.160***
(0.029)
	0.155***
(0.029)

	Tier1 Ratio
	0.001***
(0.0001)
	0.001***
(0.0001)

	Bank Size
	0.001***
(0.0001)
	0.001***
(0.0001)

	ROA
	-0.004***
(0.000)
	-0.004***
(0.000)

	Constant
	0.051***
(0.006)
	0.052***
(0.006)

	Firm FE
	YES
	YES

	Year FE
	YES
	YES

	Observations
	1,203
	1,203

	R-squared
	0.249
	0.252







[bookmark: _Toc132383482][bookmark: _Toc132386096][bookmark: _Toc132437288]Table 3.5. Female CRO and Moderating Role of Gender Diversity at Risk Committee
	 
This table reports the moderating role of gender diversity at R.C. on female CRO and bank risk, and column 2 reports the regression results of this relationship. The risk proxy is Aggregate risk; gender diversity on R.C. is measured as the % of females on R.C. to the size of R.C. The rest of the right-hand side variables are the same as baseline regression. We control for Year and bank F.E. Standard errors are reported in parentheses. ***, **, * indicates significance at the 1, 5, and 10 percent levels, respectively

	 
	(1)
	(2)

	VARIABLES
	Aggregate Risk
	Aggregate Risk

	 
	 
	 

	Female CRO
	0.003**
(0.001)
	0.005***
(0.001)

	Female on R.C.
	-0.008***
(0.003)
	-0.005*
(0.003)

	Female CRO_Presence* Female on R.C.
	 
	-0.022**
(0.009)

	Board Independence 
	 0.015
(0.030)
	0.016
(0.030)

	Board Size
	-0.002***
(0.001)
	-0.002***
(0.001)

	CEO Duality
	0.002*
(0.001)
	0.001*
(0.001)

	CEO Compensation
	0.001***
(0.0001)
	0.001***
(0.0001)

	St Borrowing/TA
	0.082***
(0.013)
	0.085***
(0.013)

	Bad Loans/TA
	0.157***
(0.028)
	0.156***
(0.028)

	Tier1 Ratio
	0.001***
(0.0001)
	0.001***
(0.0001)

	Bank Size
	0.001***
(0.0002)
	0.001***
(0.0002)

	ROA
	-0.004***
(0.000)
	-0.004***
(0.000)

	Constant
	0.047***
(0.006)
	0.048
(0.006)

	Observations
	1,203
	1,203

	R-squared
	0.253
	0.257

	 Firm F.E.
	Yes
	Yes 

	Year F.E.
	Yes
	Yes




[bookmark: _Toc132383483][bookmark: _Toc132386097][bookmark: _Toc132437289]Table3.6. Female CRO and Moderating Role of CRO Reporting Line
	
This table reports the moderating role of CRO reporting to the board on female CRO and bank risk. Column 2 reports the regression results of this relationship. The risk proxy is Aggregate risk. CRO reporting line is a dummy variable coded as 1 if CRO reports to the board; else 0. Standard errors are reported in parentheses. ***, **, * indicate significance at the 1, 5, and 10 percent levels.

	
	(1)
	(2)

	
	
	

	VARIABLES
	Aggregate Risk
	Aggregate Risk

	Female CRO
	0.004**
(0.001)
	0.004**
(0.001)

	CRO Reporting to Board
	-0.005***
(0.001)
	-0.005**
(0.001)

	Female CRO *CRO Reporting to Board
	
	-0.014**
(0.003)

	Board Independence 
	0.017
(0.030)
	0.016
(0.030)

	Board Size
	-0.003*
(0.002)
	-0.002***
(0.001)

	CEO Duality
	0.002**
(0.001)
	0.002**
(0.001)

	CEO Compensation
	0.001**
(0.0001)
	0.001**
(0.0001)

	St Borrowing/TA
	0.082***
(0.013)
	0.079***
(0.014)

	Bad Loans/TA
	0.166***
(0.028)
	0.159***
(0.029)

	Tier1 Ratio
	0.001***
(0.0002)
	0.001***
(0.0002)

	Bank Size
	0.001***
(0.0001)
	0.001***
(0.0001)

	ROA
	-0.004***
(0.000)
	-0.004***
(0.000)

	Constant
	0.053***
(0.006)
	0.052***
(0.006)

	Firm FE
	YES
	YES

	Year FE
	YES
	YES

	Observations
	1,203
	1,203

	R-squared
	0.266
	0.267







[bookmark: _Toc132383484][bookmark: _Toc132386098][bookmark: _Toc132437290]Table 3.7. Regression Estimates Using a Two-Stage Instrumental Variable (IV) Model
	
The table presents the results of the 2SLS regressions. Column 1 shows the first-stage regression where female CRO is the dependent variable and model first for the instrumental variable. The instrumental variable is the number of female CROs in the banking industry. Column 2 reports results for second-stage models where risk-proxy (Aggregate Risk) is the dependant variable. Other right-hand side variables remain the same as the baseline model. Standard errors are reported in parentheses. *** **, * indicates significance at the 1%, 5%, 10% respectively.


	VARIABLES
	STAGE1
	STAGE2

	
	FEMALE CRO_PRESENCE
	AGGREGATE RISK

	Female CRO_Industry
	0.008**
(0.035)
	

	Female CRO Fitted
	
	0.127***
(0.039)

	Board Independence (%)
	0.042
(0.070)
	0.023
(0.090)

	Board Size
	-0.032
(0.036)
	-0.002***
(0.001)

	CEO Duality
	-0.013
(0.017)
	0.003
(0.002)

	CEO Compensation
	0.003
(0.008)
	0.001
(0.001)

	St Borrowing/TA
	0.162
(0.301)
	0.063*
(0.039)

	Bad Loans/TA
	1.164*
(0.633)
	0.044
(0.106)

	Tier1 Ratio
	0.001
(0.003)
	0.001***
(0.0001)

	Firm Size
	0.008*
(0.005)
	-0.002*
(0.001)

	ROA
	0.005
(0.009)
	-0.004**
(0.001)

	Constant
	0.028
(0.142)
	0.044**
(0.018)

	Observations
	1203
	1203

	Firm F.E.
	Yes
	Yes

	Year F.E.
	Yes
	Yes

	
	
	

	Endogeneity Test
	
	

	Wu- Hausman F Statistics
	10.70***
(0.000)
	

	Cragg-Donald Wald F Statistics
Stock Yogo weak id test critical values [10%/15%]
	22.02***
16.38/8.96
	

	Anderson-rubin Wald Chi Square
	22.27**
	



[bookmark: _Toc132383485][bookmark: _Toc132386099][bookmark: _Toc132437291]Table3.8. Table for Propensity Score Matching
	Panel A: Balancing Table for Propensity Score Matching
In this table, we identify the treatment group as banks with female CROs, while the control group includes banks with male CROs by employing a propensity score matching procedure. Panel A demonstrates the matching process statistics, and Panel B illustrates the estimation of regression analysis using the Propensity Score Matching sample. Standard errors are reported in parentheses. ***, **, * indicates significance at the 1, 5, 10 percent levels, respectively


	 
	Treatment Group
	Control Group
	 
	t-test

	 
	N
	Mean
	N
	Mean
	%Bias
	Treatment-Control

	Board Independence 
	110
	0.802
	110
	0.806
	-2.6
	-0.2(0.842)

	Board Size
	110
	2.512
	110
	2.499
	5.3
	0.39(0.694)

	CEO Duality
	110
	0.427
	110
	0.473
	-9.1
	-0.68(0.500)

	CEO Compensation
	110
	6.502
	110
	6.585
	-8.6
	-0.70(0.486)

	St Borrowing/TA
	110
	0.015
	110
	0.015
	-0.2
	-0.02(0.987)

	Bad Loans/TA
	110
	0.014
	110
	0.015
	-0.8
	-0.05(0.957)

	Tier1 Ratio
	110
	12.158
	110
	12.669
	-5.1
	-0.45(0.654)

	Firm Size
	110
	9.428
	110
	9.271
	9.5
	0.74(0.459)

	ROA
	110
	0.764
	110
	0.804
	-3.7
	-0.31(0.759)






	Panel B: Base Line Regression Using Propensity Score Matched Sample


	
	(1)
	(2)
	(3)

	VARIABLES
	Aggregate Risk
	Aggregate Risk
	Aggregate Risk

	
	
	
	

	Female CRO
	0.005*
(0.002)
	0.005**
(0.002)
	0.005**
(0.002)

	Board Independence (%)
	
	0.028
(0.018)
	0.024
(0.018)

	Board Size
	
	-0.004
(0.005)
	-0.010**
(0.005)

	CEO Duality
	
	0.002
(0.002)
	0.003
(0.002)

	CEO Compensation
	
	0.002
(0.001)
	0.001
(0.001)

	St Borrowing/TA
	
	
	0.124***
(0.041)

	Bad Loans/TA
	
	
	0.0868
(0.067)

	Tier1Ratio
	
	
	0.001***
(0.0001)

	Bank Size
	
	
	0.004***
(0.001)

	ROA
	
	
	-0.006***
(0.001)

	Constant
	0.023***
(0.003)
	0.043**
(0.019)
	0.075***
(0.021)

	Year F.E.
	Yes
	Yes
	Yes

	Firm F.E.
	Yes
	Yes
	Yes

	Observations
	220
	220
	220

	R-squared
	0.048
	0.100
	0.304








[bookmark: _Toc132383486][bookmark: _Toc132386100][bookmark: _Toc132437292]Table3.9. Robustness Check
In this table, we show a robustness check to check the validity of our baseline model. In Model (1), we run our baseline model using another proxy for risk, i.e. Residual Risk. In Model (2), we deal with unobserved heterogeneity in banks with female CROs. We run our baseline model using panel fixed effects. A detailed description of the variables is given in Table 1. Standard errors are reported in parentheses. ***, **, * indicates significance at the 1, 5, and 10 percent levels, respectively
	
	(1)
	(2)

	VARIABLES
	Residual Risk
	Aggregate Risk

	
	
	

	Female CRO
	0.004***
(0.001)
	0.002**
(0.001)

	Board Independence (%)
	0.010
(0.017)
	0.001
(0.003)

	Board Size
	-0.002***
(0.001)
	-0.002***
(0.001)

	CEO Duality
	0.003***
(0.001)
	0.001
(0.001)

	CEO Compensation
	0.001***
(0.0001)
	0.001***
(0.0001)

	St Borrowing/TA
	0.062***
(0.014)
	0.015*
(0.009)

	Bad Loans /TA
	0.147***
(0.029)
	0.152***
(0.02)

	Tier1 Ratio
	0.001***
(0.0001)
	0.001***
(0.0001)

	Bank Size
	0.001***
(0.0001)
	0.004***
(0.001)

	ROA
	-0.003***
(0.000)
	-0.002***
(0.000)

	Constant
	0.030***
(0.007)
	-0.019**
(0.009)

	Year F.E.
	Yes
	Yes

	Firm F.E.
	Yes
	Yes

	Observations
	1,203
	1,202

	R-squared
	0.192
	0.828






[bookmark: _Toc132383487][bookmark: _Toc132386101][bookmark: _Toc132437293]Table 3.10. Female CRO and Bank Risk…Post 2009 Impact
	
This table reports female CROs' post financial crisis of 2007-2009 effect on bank risk. The major regulatory reforms after GFC (2007-2009) came as Dodd-Frank Act, which was passed in July 2010. Thus, the years 2010 and earlier constitute the pre-crisis period and the years 2011 and onwards include the post-crisis period. Risk- proxy is Aggregate Risk. Female CRO is a dummy variable =1 if CRO is female in the given year; else =0. Standard errors are reported in parentheses. ***, **, * indicates significance at the 1, 5, and 10 percent levels.


	
	(1)
	(2)
	(3)

	VARIABLES
	Aggregate Risk
	Aggregate Risk
	Aggregate Risk

	Post _2009
	-0.001***
(0.001)
	-0.012***
(0.001)
	-0.011***
(0.001)

	Female CRO
	0.007***
(0.002)
	0.006***
(0.002)
	0.006***
(0.002)

	Female CRO *Post _2009
	-0.007***
(0.002)
	-0.006**
(0.003)
	-0.006**
(0.003)

	Board Independence (%)
	
	0.003
(0.003)
	0.001
(0.003)

	Board Size
	
	-0.006***
(0.001)
	-0.004**
(0.001)

	CEO Duality
	
	-0.001
(0.001)
	0.001
(0.001)

	CEO Compensation
	
	0.001***
(0.0001)
	0.001***
(0.0001)

	St Borrowing/TA
	
	
	0.050***
(0.012)

	Bad Loans / TA
	
	
	0.204***
(0.026)

	Tier1 Ratio
	
	
	0.001***
(0.0001)

	Firm Size
	
	
	0.001***
(0.0001)

	ROA
	
	
	-0.003***
(0.000)

	Constant
	0.026***
   (0.001)
	0.036***
(0.006)
	0.035***
(0.005)

	Year F.E.
	Yes
	Yes
	Yes

	Firm F.E.
	Yes
	Yes
	Yes

	Observations
	1,346
	1,263
	1,230

	R-squared
	0.136
	0.189
	0.359













CHAPTER 4



4. [bookmark: _Toc145616189][bookmark: _Hlk130821718]Board Gender Diversity and Bank Risk: Empirical Examination of the Risk Culture Channel
 
4.1. [bookmark: _Toc145616190]Introduction
The topic of organisational culture in banking has been highlighted in current debates as crucial to address two important issues: rebuilding public trust in the banking system and improving financial stability (Thakor, 2016; Sheedy et al., 2018). With more than $100 billion in fines levied on the biggest financial institutions since the GFC of 2007-2009, there is an increasing apprehension that ethical failures in banks indicate a systematic weakness (Thakur, 2016). Recently, banking literature has started acknowledging the relationship between corporate culture and risk management practices with a dominant view that banks with high-risk cultures are engaged in more risk-taking (Nguyen et al., 2019, Thakor, 2016; Stulz, 2015; Ellul and Yeramilli, 2013; Mehran et al., 2011). Moreover, regulators and policymakers are convinced after the GFC of 2007-2009 that financial institutions need to create the "right" risk culture, as culture acts as a binding force for governance, risk management, compliance, and controls, making the bank more organized and assertive (IFC,2015). Prior literature also argues that risk management practices based only on structure, rules, or compliance are fundamentally flawed, as no laws are sufficient to control the behaviour of individuals (Sheedy et al., 2014). Evidence suggests that governance structures alone have not effectively safeguarded against unexpected losses and insolvency (Balasubrimanyan et al., 2019; Ellul and Yeramilli, 2013; Fahlanbrach et al., 2012). Thus, such evidence further strengthens the need to understand the culture in financial institutions for better implementation of policies.
Recognizing the importance of risk culture for financial institutions, however, the interesting question is, who is responsible for shaping the corporate risk culture? Regulators have assigned this responsibility to the top management, such as the Board, CEO, and senior executives, in the form of "Tone from the top" as one of the common foundational elements that support a sound risk culture (FSB, 2014; Firodelisi et al., 2016). Thus, acknowledging the importance of monitoring and advising functions of the board of directors, this study analyses the board's role in shaping the relationship between corporate culture and bank risk-taking. The academic literature also supports the regulatory stance, i.e., understanding and developing an appropriate risk culture is the board's and senior executives' responsibility (Mehran et al., 2011; Stulz, 2015). We focus on board composition by exploring the role of a gender-diverse board on bank risk culture. The inherent idea is that gender diverse board with more women representation improves governance outcomes as women are better monitors, bring different skills and experiences, and are ethically more inclined towards combined societal goals than personal ones (Arnaboldi et al., 2021).
Recently, gender-diverse boards have gained significant attention and policymakers worldwide are convinced that gender-diverse boards are more effective monitors. As a result, 32 countries have implemented a wide range of board room diversity policies ranging from legal quotas, governance code amendments and disclosure requirements from 2008-2015 (Zattoni et al., 2022; Zalaata et al., 2019; Adams,2016).  Prior literature justifies the appointment of female directors on the board based on economic and social theories. Economic theories present a  "business case" for selecting women on the board, emphasizing that boardroom gender diversity improves shareholder value (Zalaata et al., 2019) as women are physiologically, psychologically and cognitively different from their male counterparts and bring unique experiences, expertise, skills, talents and work ethics when appointed on board.(Carter, Simkins, & Simpson, 2003; Adams, 2016; Croson & Gneezy, 2009; Zalatta et al., 2019). The other argument for gender diverse board is based on social-based theories, emphasising the difference between men and women based on behaviours, ethics and social role. These theories find women to be more ethical, depict communal traits, maintain interpersonal relationships and show concern for the well-being of others (Adams & Funk, 2012; Chizema, Kamuriwo, & Shinozawa, 2015). With regards to risk, prior literature associates women being risk-averse as they are less competitive, and overconfident, but more communal, rational, independent, objective and responsible, enabling female directors to be more vigilant in monitoring executives compared to male directors (Croson and Gneezy, 2009; Zalaata et al., 2019). 
Furthermore, previous works (Byrnes et al.,1999; Wilson and Altanlar, 2011; Berger et al., 2014; Adams & Ferreira, 2009; Gregory, Jeanes, Tharyan & Tonks, 2013) primarily explore board diversity as the independent variable on firm outcome. Relatively few studies have explored board diversity as moderating variable with a primary focus on board gender diversity as a moderator of the baseline relationship(Triana et al., 2014; Mitra, Post and Sauerwald, 2021; Tuggle et al.,2022;  Zattoni et al., 2022). Thus, based on the prior literature, we believe that there is an emerging area of research that confirms the moderating role of  board diversity for a baseline relationship. Hence, further improving and contextualizing the moderating role of directors' diversity with regard to gender, we believe that board gender diversity is a channel to enhance board effectiveness.
This study examines the moderating effect of a gender-diverse board in bank risk-taking. Using a sample of U.S. banks and bank holding companies (BHC) for 2004-2018, we employ a panel data analysis to test the hypotheses in achieving the study's main aim. We show a  moderating impact of board gender diversity to mitigate risk in banks. We find a negative relationship between bank risk and risk culture in the presence of a female on board. Our result finds its grounds in social role theory, suggesting that women are more ethical, risk-averse, better at monitoring and have a different impact on corporate outcomes than their male counterparts due to gender stereotypes (Boulouta, 2013). Our findings also support the economic case of board gender diversity i.e.  that women bring unique experiences, skills, and ethics, which results in better monitoring by the board. Our results further show that female directors are more influential once they reach critical mass of three or more and provide support to females in leadership roles (CEO or chairperson) in their organization.
Furthermore, we show that the increased influence of board gender diversity on risk culture follwing the post-2009 period. Our results are robust in controlling for many factors influencing bank risk-taking, including the bank's business models and governance variables. An identification challenge for us is to address the potential concerns related to sample selection bias, omitted variables and reverse causality in our empirical analysis. Our baseline regression results, i.e., a negative relation between board gender diversity and risk culture on bank risk, remain statistically significant after addressing these econometric concerns. 
To the best of our knowledge, this is the first paper in banking literature that documents a link between risk culture and board composition as a strategy for risk management. Despite the emphasis given by the regulators, there is still an insufficient understanding of risk culture in banks and how it influences risk management practices and employee behaviour (Srivastav and Hagendorff, 2016). Thus, this study fills the gap in the recent calls in governance and risk management literature to evaluate risk-taking because of the relationship between governance structure, risk management function and risk culture (Srivastav and Handergroff, 2016; Lingel and Sheedy, 2014).  This study contributes to the banking literature that highlights the role of culture as a control mechanism to restore public trust in banking and enhance financial stability (Barth and Mansouri, 2021, Song and Thakor, 2019; Thakor, 2016; Cohen et al., 2014). This study also contributes to the risk management literature emphasising that firms' risk-taking culture shapes risk management practices (Mervelskemper et al., 2018; Bowman and Malmender, 2015; Stulz, 2014; Ellul and Yeramilli, 2013; Fahlenbrach et al., 2012). Further, given the relevance of cultivating ethical conduct for improved long-term firm value and the welfare of stakeholders, this study allows for a better understanding of how board gender diversity can shape organizational culture from an ethical standpoint. 
The second contribution is related to gender studies. We contribute to the literature on board gender diversity and corporate outcomes (Ahern and Dittmar, 2012; Cumming et al, 2015; Giannetti and Zhao, 2019; Arnaboldi et al., 2021). The prior literature emphasises on the quality of board decisions depending on the skills and attributes of the directors. We contribute to this stream of literature by separating the ethical aspect from the gender diversity hypothesis. Our study also contributes to the women's role in a leadership positions in the banking industry.  As with increasing competition in today’s world, leaders are required to focus on results and facilitate communication and motivation in the organization (transformational leadership). Women in general, exhibit these transformational leadership qualities by focusing on relationships, communication and catering to wider social needs ( Psychogios, 2007)
The remainder of the paper is organized as follows. Section 2 explains the theory. Section 3 analyses extant literature. Section 4 outlines the research design and data sources. Section 5 reports the empirical results and discussions. Section 6 concludes the paper and Section 7 discusses the implications.
4.2. [bookmark: _Toc145616191]
Theory, related literature and hypotheses development


[bookmark: _Toc145616192]4.2.1 Theoretical Framework

Risk management in financial institutions (banks) is a challenging task. This challenge increases when risk culture is incorporated to understand the dynamics of effective risk management in the banking sector. One necessary explanation for this challenge is the lack of a theoretical model for culture in banks. Numerous features of banks (implicit and explicit guarantees, information asymmetry and resource allocation) make them unique and hence require a specialized model of bank culture (Song and Thakor, 2019). We follow the theoretical model Song and Thakor (2019) suggested, developed under a principal-agent setting. According to this model, banks make choices between safety and growth. If they opt for safety, it comes at the expense of growth and vice versa. The organisation's culture further influences the choice between security and growth, thus, suggesting that a bank with risky culture will choose growth and hence take more risk(Song and Thakor, 2019). Power et al. (2013) also hold the same opinion and recommend a balance between safety and growth as too much emphasis on controls and risk avoidance can restrict innovation and result in organisational paralysis. 
Furthermore, agency theory also emphasises that managers are usually more resourceful and self-interested and, without monitoring, will follow policy in the best of their interest rather than that of shareholders (Adams and Ferreira, 2008). Thus, to reduce such agency problems, managers need monitoring by the board of directors, who are more responsible, conservative, independent and objective (Zalaata et al., 2019). According to behavioural and psychology literature (Sarin and Wieland, 2016), these qualities are dominant in women compared to men, thus making female directors better monitor than their male counterparts (Zalaata et al., 2019).
 On the other hand, economic-based theories (economics, finance, management and psychology) provide a "business case" of gender-diverse boards on corporate outcomes (Khlif and Achek, 2017; Adams and Funk, 2012; Zalaata et al., 2018). According to these theories, women are psychologically, cognitively, behaviourally and psychologically different from men (Zalaata et al., 2019). These attributes improve the board's effectiveness and positively impact the relationship between governance structure and corporate outcomes (Charness & Gneezy, 2012; Adams & Ferreira, 2009). According to economic-based theories, the unique attribute women bring to the board reduces agency problems through improved corporate disclosure, board engagement, monitoring and risk-taking (Adams and Ferreira, 2009; Gul et al., 2011; Arnaboldi et al., 2021). Thus, the presence of women brings new values, knowledge, perceptions, beliefs and work ethics that may improve board decisions and efficiency (Zalaata et al., 2019). 
Apart from the "business case" argument for having a more gender-diverse board, the literature supports the "ethical/moral" case for having women on board. According to ethical, behavioural, psychological and social theories, the presence of women on corporate boards improves social responsibility, good governance and greater connection with stakeholders (Wang and Clift, 2009). According to social role theory, difference in the behaviour of men and women is because they are taught different appropriate behaviours as a part of their upbringing, making women more caring, compassionate, and attentive to others' needs( Chizema et al., 2015). Prior literature also supports the theoretical prediction between women and men, with women being more ethical, caring, and stakeholder-oriented (Kohlberg, 1982; Adams and Funk, 2012) and with less probability of following individual goals (Levi et al., 2014). These skills help female directors gain executives' trust; thus, they are comfortable in exchanging information with the female board of directors, thus making board monitoring more effective with gender-diverse boards (Adams & Ferreira, 2007). Thus, it can be claimed that female directors' better communal attributes and ethical behaviour put them in a stronger position to influence the corporate culture.
Thus, we can take insight from the economic and social-based theories that female directors are better at monitoring and reducing agency problems.
[bookmark: _Toc145616193]4.3. Related Literature and Hypothesis Development
 
[bookmark: _Toc145616194]4.3.1. Risk Culture and Risk Management

Corporate culture is extensively discussed in organizational behaviour literature (Cartwright and Cooper, 1993; Cameron and Quinn, 2011; Cameron et al., 2014); however, mainstream economists avoided this word, considering it an inefficient way of explaining things based on sound economic principles. In the last ten years, economics and finance literature has started focusing on the cultural dimension due to the failure of traditional economic models based on the assumption of "homo economicus". Later, it became evident that the "homo economicus" concept is rooted in a cultural context, and people's choices and behaviours affect the economic outcome (Guiso, Sapienza and Zingale, 2006; Gilulano, 2007; Femendez and Fogli, 2009). Culture is a broad concept, and there is no commonly established definition of corporate culture. In general, corporate culture is defined as a set of beliefs, values and assumptions shared among organizational members, which aids shared meaning and directs the behaviour of employees (e.g. Hofstede et al., 1990; Schein, 1985, Ngyuen et al., 2019). Risk culture[footnoteRef:9] is one aspect of broad corporate culture and depicts implicit and explicit contracts governing the risk behaviour within the organization (Fiordelisi, 2019). Like organization culture, risk culture relies on people's assumptions regarding norms, values and artefacts of risk (Schein, 1990).  [9:  Risk culture for financial institution is related to “risk awareness, risk taking, risk management and controls that shape decisions on risk […] during the day-to-day activities and have an impact on the risk they assume” (Basel Committee for Banking Supervision, 2015).] 

The risk culture debate in financial institutions gained momentum after the financial crisis of 2007-2009, convincing regulators that risk culture is an appropriate criterion to determine the adoption of risk management policies and practices in banks (IFC, 2015, FSB, 2014). Furthermore, academicians also recommended risk culture as a crucial input for effective risk management alongside risk governance structures and incentives (Stulz,2016). In response to regulators' calls to improve bank risk culture for effective risk management, research in economics and finance has recently explored the relationship between risk culture and bank risk-taking. The limited literature shows a positive relationship between risk culture and bank risk-taking, with high-risk culture leading to riskier lending practices, more considerable loan losses, lower borrower quality, less covenant requirement and high credit risk (Nguyen, 2019; Barth and Mansouri, 2021). Ellul and Yerramilli (2013) take a different perspective, i.e., "business model channel", and reveal that risk culture and risk management function are jointly endogenous in determining the overall risk of firms. The results of their study indicate that bank holding companies (BHC) with conservative risk cultures take less risk due to robust risk management systems and vice versa. The study also identifies that organizations are rigid regarding their business model, thus suggesting that organizations do not learn from past experiences. Consistent with this, Falenbrach et al. (2012) also ascribe risk-taking to the culture of financial intuitions and reveal that financial institutions with the worst performance in the Russian crisis of 1998 were also the worst performer during the crisis of 2007-2009. In contrast, Bouwman and Malmendier (2015) hold a contrary view. They show that past experiences shape culture as banks learn from their history of surviving the shocks, improving their future risk-taking behaviours.



[bookmark: _Toc145616195]4.3.2 Risk Culture, Corporate Governance and Bank Risk

Corporate governance plays an essential role in shaping the risk culture of financial institutions. The importance of governance can be realized from the fact that regulators have assigned the responsibility of developing the “right culture” in financial institutions to the top management (e.g. Board, CEO, and senior executives) in the form of "Tone from the top" as one of the common foundational elements that support a sound risk culture (FSB, 2014; Firodelisi et al., 2016). Concerning the role of top management, extensive literature exists analyzing the impact of corporate governance on a bank's financial decisions, particularly risk-taking (Beltratti and Stulz, 2012; Berger et al., 2014; IMF, 2014; Hines et al., 2015; Aebi et al., 2012; Pathan et al., 2013; Malik et al., 2020; Mollah et al., 2021). However, what is missing in these governance studies is the impact of the governance mechanism on the organizational outcome through its effects on intangible assets, i.e., corporate culture. Holmstrom and Milgram (1991) proposed a model that explains how governance affects a firm's value through intangible assets, mainly emphasizing the importance of corporate culture. This preposition finds its ground in the evidence which suggests that governance reforms do not explicitly add value, the reason being that good governance creates tension between the metrics rewarded and unrewarded by shareholders (Strine, 2006; Graham et al., 2005; Hermalin and Weisbach, 2012; Acharya et al., 2013). For example, an unrewarded intangible measure, such as integrity, is strongly related to a firm intrinsic value but competes with a rewarded tangible measure like earnings or sales. In that case, it is most likely that rewarded tangible measure is preferred, although it leads to a decline in firm value in the long run (Germann,2019). Furthermore, it is argued that policies and strategies focusing only on governance structures, rules, or compliance are fundamentally flawed, as no rules can cover every situation (Lingel and Sheedy, 2014). Thus, studying the relationship between governance structure and culture can create long-term value for the firms (Hermalin and Weisbach, 2012; Acharya et al., 2013; Lingel and Sheedy, 2014).
A study by Lingel and Sheedy (2012) reveals that strong risk culture combined with appropriate processes and governance structures is the best way to produce desirable risk behaviours. The study also shows that governance structures partially moderate the relationship between risk-taking and risk culture. The risk governance structure used in their study included the presence of a CRO, board risk committee and independent board of directors. Similarly, Grennan's (2019) study also reveals a link between governance and culture. Using a textual approach to measure corporate culture, they find that better governance leads to a statistically significant increase in customer orientation, firm integrity, and safety culture. Guiso et al. (2015) study shows the relationship between the culture of integrity and firm value and tests whether integrity culture is weaker among publicly traded companies. While studying the governance structure, i.e., ownership structure, they find public limited companies cannot sustain an integrity culture. They highlighted the issue of "incomplete contracts", emphasizing that in the absence of incomplete contracts, values(culture) significantly enhance the inefficiencies created by such agreements.
[bookmark: _Toc145616196]4.3.3. Risk Culture, Board Gender Diversity and Bank Risk

[bookmark: _Hlk115784028][bookmark: _Hlk115786474][bookmark: _Hlk115784487]Although numerous governance structures can act as a channel between risk culture and bank risk, we follow the regulatory approach of "tone from the top" by acknowledging the board of directors as an essential decision-making group and focusing primarily on the board's role in corporate culture. We focus on board composition by analysing the role of a gender-diverse board on bank risk culture. Gender diversity on board has recently gained recognition in corporate performance by serving a broader view of stakeholders (Arnaboldi et al., 2021). Prior literature reveals that gender-diverse boards reduce agency problems through improved corporate disclosure, board engagement, monitoring and risk-taking (Admas and Ferreira, 2009; Gul et al., 2011; Arnaboldi et al., 2021). Furthermore, prior literature associates women with risk-averse behaviour as the studies find a negative relationship between female representation on board with insolvency risk (Wilson and Altanlar, 2011), higher proportion of men on board to be involved in mergers and acquisitions (Levi et al., 2014) and risky experiments (Byrnes et al.,1999). These differences find their ground in social role theory which suggests that males and females learn different behaviours as a part of their upbringing, making women more considerate, sympathetic, and focused to others' needs. Hence, the general perception is that female directors have more stakeholder orientations and less inclination to follow personal goals (Adams et al., 2011; Matsa and Miller, 2013; Levi et al., 2014). 
Apart from more significant societal concerns, females execute more ethical and moral conduct in companies (McGuinness et al., 2017). Previous literature observes increased board gender diversity linked with less incidents of accounting misconduct (Garcia Lara et al.,2017; Arnaboldi et al., 2021, reduction in security frauds (Cumming et al., 2015), fewer financial reporting mistakes (Wahid, 2019) and fewer corporate environmental violation (Liu, 2018). Contrary to gender socialization theory, Arnaboldi et al. (2021) attribute these behaviours to unequal treatment where female employees, once found guilty, face strict penalties compared to their male colleagues. Similarly, a study by Egan et al. (2018) reveals gender punishment gaps in the financial sector, with women penalized more than men. The author documents 20% more probability of job loss for female advisors following an incident of misconduct and 30% less chance to get another job than their male counterparts. Following these arguments, one can claim that the prevailing organisational culture penalizes women more in an incident of misconduct; thus, women are more cautious and take less risk (Arnaboldi et al., 2021). 
Moreover, prior literature treats board gender diversity as an independent variable (Byrnes et al.,1999; Wilson and Altanlar, 2011; Berger et al., 2014; Adams & Ferreira, 2009; Gregory, Jeanes, Tharyan & Tonks, 2013). Recently Zattoni et al. (2022) conducted a systematic literature review on board gender diversity and found that relatively few studies have explored board diversity as moderating variable. For example, Triana et al. (2014) show that female directors' power positively moderates the board gender diversity's impact on strategic change. Tuggle et al. (2022) emphasize that an increase in females or the presence of black minorities on the board positively moderates the negative relationship between underrepresented demographic directors and their participation in board meetings.
In line with the above literature exploring a link between governance structure as moderating the baseline relationship between risk culture and firm value (Tuggle et al., 2022; Tirana et al., 2014; Lingel and Sheedy, 2012; Grennan, 2019; Guiso et al., 2015) and the stream of literature emphasizing female directors to be more socially responsible and more ethical, we propose the following hypothesis.
Hypothesis 1a: Gender diversity of bank board negatively moderates the relationship between risk culture and bank risk.



[bookmark: _Toc145616197]4.3.4 Risk Culture, Board Gender Diversity: Critical Mass Theory

[bookmark: _Hlk115699751]Although the literature implies that women significantly impact firm performance, especially risk, it also suggests that having a single woman on the board cannot affect corporate decision-making (Atif et al., 2021). Such a misleading perception makes it difficult for female directors to be considered as competitive as male directors on the board (Atif et al., 2021). This issue finds support and solution through critical mass theory, which contends that women on the board cannot be influential unless they reach an adequate number. The academic literature also supports the argument by reporting a nonlinear relationship between female directors and financial performance, with value only added once the number of females on board reaches three or more (Liu et al., 2014). Joecks et al. (2013) argue that the relationship between gender diversity and firm performance follows a U-shape, with gender diversity negatively affecting firm performance. Once it reaches "critical mass", gender diversity becomes positively associated with higher firm performance. Casu et al. (2021) report the role of reducing bank misconduct when the number of females reaches a critical mass of three. Thus, one primary reason for the mixed results of board gender diversity on performance is the absence of a non-linearity aspect while explaining the relationship (Adams and Ferreira, 2009; Adams and Funk, 2012; Bennouri et al., 2018; Arnaboldi et al., 2020). Therefore, we also posit that moderating effect of women on board is more substantial when they reach a critical mass. Thus, we propose the following hypothesis:
Hypothesis 1b: The presence of more women on the board (i.e. three or more) negatively moderates the relationship between risk culture and the bank’s risk. 



[bookmark: _Toc145616198][bookmark: _Hlk123575956]4.3.5 Risk Culture, Board Gender Diversity: Supportive Environment
The relationship between the CEO and the board is a critical issue in governance literature (Maitlis,2004). There are two theoretical perspectives in this regard, one identifying the board as an essential control mechanism, while the other considers the board to be weak due to powerful CEOs. Agency theory supports board power in aligning shareholders' interests with the management by reducing managerial opportunism and self-interested behaviour (Fama and Jensen, 1983). On the other hand, managerial theories position the board as a legal and adjunct institution dominated by management, despite its formal governing power (Kosnik, 1987; Pfeffer, 1972). The prior literature documents that CEOs moderate directors' decision-making and pursue risky policy due to CEO entrenchment or CEO duality (Srivastav and Hagendorff, 2016; Adams et al., 2005; Pathan, 2009). However, literature also shows that the boards are more influential, evidenced by how they conduct meetings, informal communication between directors, and company performance (McNulty and Pettigrew, 1999). Regarding women in leadership positions (CEO/Chair), despite the gender movement worldwide, female appointment at the CEO and Chair level has been very low, with only 5% of firms headed by a woman in 2017 (Schopol et al., 2021). In contrast, there has been a steady increase in female representation on the board, with an average of 13% in 2017 (Schopohl et al., 2020).
Thus, based on the literature, we argue that females on board are more influential than female CEO in the banking industry, moderating the relationship between female CEO, risk culture and bank risk. 
Hypothesis 1c: Three-way interaction, i.e. the interaction of gender diverse board with the female leader (CEO/Chair) and risk culture, negatively influences bank risk.

[bookmark: _Toc145616199]4.4. Sample, variables description, and methodology

[bookmark: _Toc145616200]4.4.1. Sample Construction

To examine the moderating role of board gender diversity on bank risk culture and risk, we collect the accounting data from Bank Focus by Bureau van Dijk, market data from Thomson Reuters Eikon, and board-level data from Boardex. We have used Edgar (SEC) to download 10-K reports and have applied textual analysis on 10-K reports to calculate "Risk Culture". We build a dataset of large U.S. commercial banks and bank holding companies (BHCs). We begin with a list of the top -500 listed banks and BHC from Bank Focus with data on total assets available for 2004. Next, we manually check the BvD ID, ISIN code, ticker symbol and website address to identify unique banks and avoid double counting. We retain those financial institutions with codes C1, C2 or C* and governance data available for at least three years. Vallascas et al. (2017) and Mollah et al. (2021) follow a similar approach to sample construction. Our final sample comprises 120 commercial banks and BHC with approximately 1,785 firm-year observations from 2004-2018. The same sample selection approach has been followed by Vallascas et al. 2017and Mollah et al., 2021.  

[bookmark: _Toc145616201]4.4.2. Variable Description

4.4.2.1. Bank corporate culture: Competing Value Framework (CVF)

This study defines culture by applying CVF by Cameron et al. (2006), a widely used framework in organizational literature (Hartnell, Ouand Kinicki, 2011). The CVF classifies the company’s culture into four categories (create, compete, control, collaborate) positioned on four quadrants, as shown in Figure 6. From the CVF, we can view corporate culture in two dimensions. The first dimension is flexibility and discretion vs stability and control (vertical axis). The second dimension is internal vs external orientation (horizontal axis). The collaboration and control dimensions share an internal orientation focusing on integration, collaboration, and unity. On the other hand, compete and create culture types share an external focus based on differentiation, competition, and rivalry. Firms that belong to compete and create quadrants emphasize risk-taking, adaptability, competitiveness, and aggressiveness (Barth and Mansouri, 2021; Wang et al., 2021; Nguyen et al., 2019). 
We follow the literature on bank risk culture (Fiordelisi and Ricci,2014; Nguyen et al., 2019; Wang et al., 2021) and perform a textual analysis of annual bank reports (10-K) to measure risk culture. Our motivation to use textual analysis is based on the view that corporate culture represents the unspoken code of communication among members of an organization (Cremer, 1993) reflected by the words and expressions used by these members (Levinson, 2003). To avoid any subjectivity, we follow Fiordelisi and Ricci (2014) and use a set of words for each cultural dimension as described by Cameron et al. (2006) and supplement it with the Harvard IV-4 Psychosocial Dictionary to identify synonymous(see Figure 7) to construct our culture score. The score of each cultural category is the ratio of the frequency of keywords associated with that particular culture category to the total number of words in all culture dimensions to capture the relative emphasis or intensity of the risky culture compared to other cultures (Wang et al., 2021). We obtained four scores for each bank each year, one for each cultural dimension. We take the stance Barth and Mansuri (2021) give, i.e., banks have an external strategic focus with elements of discontinuity, change and risk. Thus, the most relevant measure of corporate culture is "Create Culture, " which represents banks' risk culture in this study[footnoteRef:10]. We further calculate another estimate for risk culture following Nguyen et al. (2019), where the risk culture is the ratio of the frequency of keywords associated with create culture to the total number of words in the annual report.  [10:  
a. The two quadrants on the right-hand side of CVF represent the organizational culture types with a focus on an external strategic direction. The culture type with an external focus and individual flexibility in the upper right quadrant can be described as a corporation with a creative orientation. Firms in this quadrant are characterized by focusing mainly on discontinuity, change, and risk. (Barth and Masuri, 2021).


b. According to Thakor (2012) firms with strong focus on Create culture are more innovative and this innovation results in a high bankruptcy risk. 

c. The textual representation of the corporate culture dimension create encompasses words like ‘risk’ and identifies institutions that talk most frequently about risk, indicating a ‘risk culture’. (Barth and Masuri, 2021).

d. Firms with an excessive risk-culture, represented by a stronger focus on creativity, might engage in riskier behaviour. (Barth and Mansuri, 2021). 

e. According to CVF framework words such as achievement, performance, and excellence are found to be associated with the word compete so that a more frequent usage of these type of words in official documents suggests the corporate culture of the organization to be more oriented towards competition, and words like risk or venture are found to be associated with the cultural dimension create.
] 

[ Insert Figure 6 here ]  [Figure 7 here]
We show the average culture score of banks by year in Figure 8. The figure shows create culture is the dominant culture over the year. Further, the yearly distribution of four risk cultures in Figure 9 shows an equal representation of banks with risky (create and compete) and less risky (control and collaborate) cultures in our sample over the year. Moreover, banks' risk culture has remained consistent over the years. This observation aligns with Fahlenbrach, Prilmeier, and Stulz's (2012) findings that financial institutions are rigid toward changing their culture (business model). It also raises the concern that if banks' business models have not changed, what can stop another financial crisis from happening?
[Insert Figure 8 here] [Insert Figure 9 here]




4.4.2.2. Board Gender Diversity

We follow Arnaboldi et al. (2021), Liu (2018) and Cumming et al. (2015)to measure board gender diversity (Female Director %) as the ratio of female directors on the board to the total number of board members each year. We further calculate another proxy for female directors as the number (absolute) of female directors on the board to validate the critical mass theory regarding board gender diversity. Additionally, to explore whether female directors support other women in leadership positions such as CEO or Chairman, we create a dummy variable, Female Leader, which shows if the chief executive officer (CEO) and/or chairperson or president is female.
4.4.2.3 Bank Risk 

Our dependent variable, i.e., risk, represents the bank's credit risk. We follow Ellul and Yeramilli (2013) and measure credit risk using non-performing loans scaled by total assets. We use the natural logarithm of the variable to remove negative values from the distribution (Foos et al., 2010). We follow the rationale given by Nguyen et al. (2019) and postulate that credit decisions still involve human elements leading toward subjectivity in decision-making despite the advancement in credit models. In such circumstances, a manager's judgment regarding awarding the loan depends on the norms within their bank related to lending (Nyguen et al., 2019; Rojot, 2009). For robustness, we use an alternative risk measure by calculating Total Risk as the standard deviation of returns on asset firm asset returns over 3-year window (Faccio et al., 2016; Gontarek and Belghitar, 2018). 




4.4.2.4 Control Variables

[bookmark: _Hlk123574917]We follow the previous literature to control for firm-level and board-level variables that affect bank risk. Our firm-level control includes bank size, charter value (MVBV), leverage, and return on assets (ROA). We also include Bank Capital, as Barth et al. (2021) suggested, to control for the level of capital requirements and the quality of regulatory oversight in the context of capital regulation. We include board independence and board size as governance control. Further, we control for CEO characteristics identified in the previous literature as a significant determinant of risk-taking and culture in banks (Wang et al., 2021; Barth and Mansouri, 2021; Song and Thakor, 2019; Ellul and Yeramilli, 2013). A detailed definition of all the variables is provided in Table 4.1. 
[Insert Table4.1 here]
Table 4.1 provides a detailed description and presents summary statistics for our variables.  The mean (median) risk value for our sample is $4.19m ($4.03) m. The mean(median) value for Risk Culture is 1.3773(1.3775). The number of women on corporate boards ranges from 0 to 6, with a mean of 2. At the same time, the average percentage of women on board is 12.345 per cent. The mean(median) values of our main independent variables i.e. risk culture and % of female on board, is similar to  Cumming et al. (2015), Barth and Mansuri, (2021) and Arnaboldi et al. (2021). Our sample banks have an average of $9.306 in total assets. On average, banks in our samples have 77.7% independent board members with an average board size of 13 members. In terms of profitability, measured by ROA, the average is 0.88 per cent, ranging from -3.04 per cent to 2.313 per cent. The average capital ratio of banks in our sample is 12.12 per cent, with an average yearly salary of $6.34 m for the CEOs. The values are approximately similar to other studies on risk culture, gender diversity and risk management (Luu et al., 2022; Nguyen et al. 2021; Arnaboldi et al., 2021; Wang et al., 2021; Barth and Mansouri, 2021; Nguyen et al., 2016; Ellul and Yeramilli, 2013) . 
[bookmark: _Toc145616202]3.4.3. Methodology: 
To examine whether board gender diversity moderates the relationship between risk culture and risk-taking (hypothesis (1a), we perform the panel regression using year and bank fixed as follows:
[bookmark: _Hlk115702016]Risk it = α0 + β1 Risk Culture it + β2 Female Director it (%) + β3 Female Director it * Risk Culture it + β4 X it + Bank & Year FE+ eit									(1)
where, risk i, t, represents the credit risk of bank i in year t. We measure our independent variable risk culture following Wang et al. (2021) and take an external focus of CVF where external focus represents discontinuity, change and risk. Within external focus, we precisely follow the approach by Barth and Mansuri (2021) and Wang et al. (2021) by measuring risk culture as a ratio of the number of keywords assigned to create a culture to the total number of keywords for all CVF cultures. We calculate Female Directors (%) as a proportion of female directors to the total number of board members (Arnaboldi et al., 2021; Liu, 2018; Cumming et al., 2015). Xi,t is a vector of control variables, including bank-level and board-level controls. All variables are winsorized to 1st and 99th percentiles to mitigate the influence of outliers and remove any coding errors. We include bank-fixed effects to control for time-invariant bank-level characteristics. The standard errors are clustered at the bank level.
Next, we apply the critical mass theory to estimate the number of women influencing the bank culture and risk-taking. We perform the following regression to test our hypothesis 1(b). 
Credit Risk it = α0 + β1 * Risk Culture it + β2 *(Critical Mass>=3) it + β3 (Critical Mass >=3) it * Risk Culture it + β4 X it + Bank & Year FE+ eit 					 (2)  

Where Critical Mass is a dummy variable for a minimum of three female directors on the board (Critical Mass >=3) We include the same control variables in the analysis above. 

[bookmark: _Hlk123576182]Finally, to investigate whether female directors are effective in supporting females in other leadership positions, hypothesis 1(c), we run a three-way interaction between risk culture, percentage of women on board and female leaders by applying the following model:
[bookmark: _Hlk115702029][bookmark: _Hlk124890673]Credit Risk it = α0 + β1 Risk Culture it + β2 Female Director it (%) + β3 Female Leaderit + β4 Risk Culture it * Female Director it (%) + β5 Risk Culture it  * Female Leader it+ β6 Female Director it * Female Leader it+ β7 Female Director it * Female Leader* Risk Culture it + β8 X it + Bank & Year FE+ eit												(3)
Female Leader is a dummy variable equal to one if chief executive officer (CEO) and/or chairperson or president is female. 

Table 4.2 represents Pearson's pairwise correlation for the variables. The significant positive relationship between bank risk-taking and risk culture is consistent with the literature, i.e. banks with more risk have high-risk culture and vice versa (Barth and Mansuri, 2021; Nyguen et al., 2019; Mervelskemper et al., 2018). The correlation coefficient between variables is less than 0.7(Talavera et al., 2016); thus, showing that our model does not suffer from the issue of multicollinearity.
[Insert Table 4.2 here]



[bookmark: _Toc145616203]4.5. Empirical Analysis 

[bookmark: _Toc145616204]4.5.1. Univariate analysis 
We present the results of the univariate analysis in Table 4.3. For univariate analysis, we group our sample banks on the basis of board gender diversity. Panel A distinguishes banks on the basis of the presence of at least one female director compared to banks without female directors. Panel B differentiates banks on the basis of high and low board gender diversity, corresponding to if the percentage of female directors is above or below the median value respectively. The data demonstrate that banks with greater gender-diverse boards - classified on the basis of a binary or median threshold of female representation at the board– significantly differ in risk culture and bank risk compared with banks with low board gender diversity. The data further reveals that banks with high board gender diversity are likely to have more independent board members, a large board size, high profitability, and high bank capital. 
[Insert Table 4.3 here]
[bookmark: _Toc145616205]4.5.2. Regression analysis 
Based on the agency concept proposed by Thakor (2016) regarding risk culture, we expect a positive relationship between bank risk culture and bank risk. In contrast, based on social role theory, we expect a negative relationship between board gender diversity and bank risk. We begin reporting the basic relationship between risk culture and bank risk-taking. The results are reported in Table 4.4. model (1) emphasises the result of bank risk culture on bank risk, and model (2) shows female directors' effect on bank risk. Finally, in the model (3), we test our Hypothesis 1a explaining the moderating role of female directors on culture and bank risk relationships.  
The coefficient of our culture variable is positive and significant in all the models. The finding is consistent with the previous literature, i.e. banks with a risky culture take more risk (Nguyen et al., 2019; Barth and Mansuri, 2021). Similarly, our result for the board gender diversity is consistent with the previous literature implying a negative relationship between female representation on the board with bank risk (Bernile et al., 2018; Arnaboudli et al., 2021; Mohsni, Otchere and Shahriar, 2021). In model (3), we accept our hypothesis (1a) as the coefficient of the interaction term is negative and significant. The result supports the expectations of the gender socialization theory, implying that ethical or risk aversion is the channel through which female presence on banks' boards affects the risk culture and hence leads to a reduction in bank risk. 
As for the other controls, we find a significant positive impact of independent directors on bank risk. The result is not surprising, as the widely held view after the financial crisis of 2007-2008 is that bank instability and the negative externalities of excessive risk-taking are a result of ineffective internal governance structure, particularly highlighting the role of independent directors (Adams, 2012; Beltarattti and Stulz, 2012; Vallascas et al., 2017; Minton et al., 2014; Erkens et al., 2012). We also find bank size has a positive and significant impact on bank risk, which is consistent with the literature that larger banks are inclined towards more risk. The result for our other control variables is also compatible with the relevant literature on bank risk(Barth and Mansuri, 2021; Ellul and Yeramilli, 2013; Ngyuen et al., 2019). 
[ Insert Table 4.4 here]

We further investigate the potential drivers of the effect of board gender diversity on bank culture and risk. In this regard, we test H2 (1b) by applying critical mass theory, which hypothesizes that for female directors to significantly impact firm outcomes (i.e., profitability, risk, monitoring), their number must exceed a certain threshold. The literature unanimously defines critical mass when the number of directors is greater than or equal to three. Hence, we run Eq. (2) using as a proxy of gender diversity a dummy variable for a minimum of three female directors on the board (Critical Mass (≥3)). We report the results in Table 4.5, Models (1)– (4). All models show a statistically significant relationship between risk culture and bank risk-taking. Model (1) shows a significant negative relationship between female directors on the board and bank risk when women reach a critical mass of >=3. The finding aligns with previous literature suggesting that female directors are more successful in expressing their views and affecting company decision-making when they reach a critical mass of 3 (Atif et al., 2021; Arnaboldi et al., 2021; Liu, 2018). Model (2) uses a dummy variable indicating a broad having two but less than three female directors. Model (2) results show an insignificant dummy, suggesting that two female directors do not reduce bank risk. Model (3) uses a dummy variable capturing boards with one female director(Critical Mass =1). Model (3) results show that one female director on the board does not influence a bank's risk. Thus, Model (2) and Model (3) also support the critical mass theory and show that women have an insignificant impact on bank outcomes (i.e., bank risk) if they are below the critical mass. Further, in Models (4), we accept our Hypothesis 1b, i.e., whether three or more women significantly moderate the risk culture and bank risk. The interaction term is significantly negative, adding to the critical mass literature, i.e., the ethical/risk aversion channel is more visible if there are three or more female board of directors (Atif et al., 2021; Arnaboldi et al., 2021; Liu, 2018)
[Insert Table 4.5 here]
In Table 4.6, we report whether females on board are still effective in moderating the risk culture and bank risk-taking by supporting the female in leadership positions, i.e. CEO/ president/ chairperson (Female Leader interaction terms). Table 4.6 column (2) shows that female leaders do not moderate the relationship between risk culture and bank risk. The result shows that women in top executive positions have interests aligned with shareholders and take more risks. The findings also support the view that to remain competitive in industries dominated by males, e.g. banking industry, females at top executive positions have same risk preferences as their male counterparts. However, column (3) and column (4) from Table 4.6 shows that female leaders’ behaviour towards risk changes when supported by a female at the board level. Thus, the results of column (4) show that the proportion of female directors effectively moderates the risk culture and bank risk by providing support to women in a leadership role.  
[Insert Table 4.6 here]
[bookmark: _Toc145616206]4.5.3. Further analysis--- Post-2009 Crisis Effect
We further explore the impact of regulations on our baseline model (equation1). Ever since the GFC 2007-2009, regulators in the U.S. and Europe have shown increasing interest in examining the potential impact of risk culture on bank risk (Thakor, 2019). Regulators have made a considerable effort by highlighting culture as deserving more attention to prevent the reoccurrence of those events (Basel Committee on Banking and Supervision, 2015; FSB; 2014, Walker, 2009). We test whether the shift towards improved governance and risk culture impacts bank risk after the financial crisis of 2007-2009. We run a three-way regression by first interacting risk culture with a post-2007 dummy, then % of females on board with a post-2007 dummy and finally, our baseline model (equation 1) with a post-2007 dummy and interacting it with the female on board and risk culture. The coefficient on the interaction term captures the emphasis by the regulators on board structures and risk culture after the financial crisis of 2007-2009. We include bank and year fixed effects to identify the within-bank and within-year changes in firm risk between treatment and benchmark firms. The result is reported in Table 4.7. The results of column 1 show that risk culture has a positive significant relationship with bank risk after the financial crisis. The results align with Ellul and Yeramilli (2013), suggesting that banks are rigid in changing their culture. Table 4.7 column (2) shows the negative relationship between the percentage of females on board and bank risk after the financial crisis. Finally, Table 4.7 column (3) shows that the coefficients on the interaction term, i.e. risk culture, female on board and post-2007, are significantly negative. The result indicates that primarily increased emphasis by the regulator on governance structures (board gender diversity) results in lower bank risk. The result also reveals that despite the regulatory focus on improving the bank risk culture, bank culture is still inclined towards more risk-taking. Overall, the finding aligns with our baseline results (Table 4.4), suggesting that board gender diversity moderates the relationship between risk culture and bank risk-taking.
[Insert Table 4.7]
[bookmark: _Toc145616207]4.5.4.  Propensity Score Matching

We employ propensity score matching (PSM) approach to check whether our base line result (equation1) suffer from sample selection bias or not[footnoteRef:11]. Although the results of our baseline regression (Table 4.4) are based on governance and bank-specific characteristics, there is always a chance for a sample selection bias, questioning inferences from our findings. To improve possible selection bias, we employ Rosenbaum & Rubin (1983) propensity score matching (PSM) to control for observable characteristics between banks with risky culture with banks having less risky culture. This methodology permits us to find a control sample of banks with risky culture and exhibit no observable differences in characteristics relative to the banks with no risky culture. Thus, each pair of matched firms is virtually indistinguishable from one another except for one key aspect: risky culture and less risky culture. Following this technique, i.e., matching observable governance and firm characteristics mitigates (but does not eliminate) concerns related to non-random selection (Faccio et al., 2016). [11:  We conduct the additional and robustness tests on Eq. 1 only to check whether the results remain the same as H1. A similar approach could be conducted to test H2 and H3.] 

We implement this methodology by first calculating the probability (i.e., the propensity score) that a firm with given characteristics has a risk culture. Thus, the calculated probability is a function of firm-level characteristics. In Panel A of Table 4.8, we estimate the propensity score within a firm-year category as a function of board independence, the board size, bank size, MV/BV/ leverage, ROA, CEO compensation and Tier1 capital ratio. 
In Panel B of Table 4.8, a comparison of credit risk among the matched samples shows that board gender diversity effectively moderates the culture and risk behaviour of banks with high-risk cultures. All differences in risk between the two groups are statistically significant, with p-values of less than 0.05. Thus, we can deduct from these results that gender-related differences in risk (univariate results presented in Table 4) are not due to observable differences in governance and firm characteristics.
[Insert Table 4.8here]
[bookmark: _Toc145616208]4.5.5. Robustness Checks
In this section, we perform various robustness checks of our baseline result (Table 4.4)[footnoteRef:12]. In Table 4.9, we report our baseline model (Equation 1) using alternative measures for our key variables of interest. All the models use panel regression with year and bank fixed effects and similar controls. In Model (1), we display our baseline estimation results using another measure of risk (Aggregate Risk), defined as the standard deviation in a bank's return on asset (Faccio et al., 2016, Gontarek and Belghitar, 2018). In Model (2) we re-estimate our base line results using an alternative measure of for risk culture (Risk Culture-Alternative) where the risk culture keyword count is scaled by the total number of words in the annual report (Firodelisi and Ricci, 2014; Nguyen, Nguyen and Sila, 2019).  [12:  These results check the robustness for H1 only. A similar approach could be conducted for H2 and H3.] 

Further, to address the concern that our results might be affected by large banks (i.e., banks susceptible to more risk-taking and perceived as too-big-to-fail), we bring bank size effects in the baseline model by classifying the banks into quartiles based on total value of assets. We follow Arnaboldi et al. (2021) and exclude the banks in the top quartile. We report the bank size effect in Model (3). Finally, we estimate our baseline model by taking one year lag of all independent variables. We report the results of lag variables in Model (4). The results presented in Table 4.9 confirm that our base line model is robust and that females on the board moderate the relationship between risk culture and bank risk-taking.
Interestingly, we also find the moderating role of female board representation on small banks' risk culture and bank risk. This finding indicates that while demand for increasing female representation on larger bank boards is more common, benefits of gender-diverse boards can be observed for medium-sized and smaller banks. Although small and medium-sized banks are not too relevant for financial stability compared to large banks, they play an essential role in maintaining trust and confidence in the financial system, which cannot be ignored.
[Insert Table 4.9 here]

[bookmark: _Toc145616209]4.6. Conclusion

After the financial crisis of 2007-2009, regulators (Basel 2010, 2015; Dodd-Frank Act, 2010, Financial Stability Board, 2013) have increased their focus on improving banks' risk culture. The common sentiment of regulators, practitioners, and academicians is that bank culture lies at the heart of bank risk-taking behaviour and can potentially undermine financial stability. Thus, understanding bank culture is a question of first-order importance to protect financial stability. However, the important question remains: how to improve a bank's risk culture, which mitigates risk-taking? We believe providing such a solution is a step towards enhanced financial stability. To understand the mechanisms through which the risk culture can reduce bank risk, we use the presence of females on the board based on the ethicality/ risk aversion channel. We find evidence to support the ethicality and risk aversion channel, as indicated by risk reduction when a female on board interacts with risk culture. In line with the gender socialization theory, our results suggest that women impact banks' risk culture by bringing unique skills and experiences to corporate boards (e.g., ethical behaviour and risk aversion).
Further, this study shows that boards with three or more females substantially impact risk culture more than those with two or fewer females, confirming the critical mass theory in board gender diversity. Our study also highlights the environment female board members provide for effective decision-making. In this regard, we see a significant moderating impact of women on board on the relationship between corporate culture and female leaders (CEO/Chairwoman/ president). Interestingly, we also find the moderating role of female board representation on small banks' risk culture and risk-taking behaviour. While recent reforms encourage the appointment of more female directors on boards of larger banks, our results highlight the benefit of gender-diverse boards for small and medium-sized banks. Although small and medium-sized banks are not as relevant for the financial stability of the banking system, they do play an essential role in building trust and confidence in the financial system.  
Overall, our results support the belief that gender-diverse boards significantly influence business ethics, i.e., female representation on boards enhances bank risk culture, resulting in lower bank risk. These results appear to strengthen the view that increased gender diversity helps minimize the risk by helping to foster a better corporate culture. 
The findings of this study serve as a justification to point the attention of regulators to making corporate culture their regulatory priority. It is hoped that this work will lead to a better understanding of how corporate culture in the financial sector can influence financial institutions' risk-taking behaviour and overall financial stability. It is challenging for bank regulators to make risk culture a regulatory policy because of difficulties measuring culture. This study makes a methodological contribution by providing evidence that risk culture is quantifiable and makes a theoretical contribution by finding that governance structures like board gender diversity can influence bank culture that influences banks' risk-taking behaviour. These findings imply that the disconnected regulatory responses around governance and culture may not be sufficient to curb a bank's excessive risk. This study provides evidence that policymakers should take a holistic approach to risk management in financial institutions by looking at the combined impact of governance structures (board gender diversity) and culture on risk. 
This research has some important implications for managers, supervisors, and investors. We suggest that it is essential for managers to pay attention to the risk culture prevailing in their organizations, as it can enhance the effectiveness of existing governance and risk practices in use. An interesting implication of our result is that as competition gets more challenging in the banking industry, banks will be inclined to adopt the growth-oriented culture, increasing bank risk-taking. Thus, understanding the culture channel may help supervisors and managers better identify the banks' risk-taking behaviour drivers that could lead to financial stability. For regulators and investors, this research provides evidence that board composition (gender-diverse boards) is likely to be a relevant issue for creating an ethical culture in companies.  
Although the current study emphasizes the importance of the relationship between bank culture and risk, the study does not link bank culture to broader economic and social consequences. Thus, there is a potential for future researchers to investigate the impact of bank culture on these broader issues. Finally, although the current study has addressed the problem of endogeneity of certain variables of interest; however, there could still be some potential for endogeneity due to the nature of independent variables involved in the study.   
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[bookmark: _Toc132391462]Figure.6: Four Cultural Dimensions (Cameron et al., 2006)
	Flexibility and Discretion

	Culture Type: CLAN
	Culture Type: Adhocracy

	Focus:  Collaborate
	Focus: Create

	Purpose:  Cohesion, participation, communication, empowerment
	Purpose: adaptability, creativity, agility

	End Result:  Morale, people development, commitment
	End- Result: Innovation and cutting edge, output

	Culture Type: Hierarchy
	Culture Type: Market

	Focus: Control
	Focus: Compete

	Purpose: Capable processes, consistency, process control, measurement
	Purpose: customer focus, productivity, enhancing competitiveness

	End Result: Efficiency, timeliness, smooth functioning
	End Result: market share, profitability, goal achievement

	Stability and control




[bookmark: _Toc132391463]Figure 7 Bag of Words for Culture Estimation
	Culture Type
	Bag of Words

	Control
	capab*, collectiv*, commit*, competenc*, conflict*, consens*, control*, coordin*, cultur*, decentr*, employ*, empower*, engag*, expectat*, facilitator*, hir*, interpers*, involv*, life*, long-term*, loyal*, mentor*, monit*, mutual*, norm*, parent*, partic*, procedur*, productiv*, retain*, reten*, skill*, social*,tension*, value*

	Compete
	achiev*, acqui*, aggress*, agreem*, attack*, budget*, challeng*, charg*, client*, compet*, customer*, deliver*, direct*, driv*, excellen*, expand*, fast*, goal*, growth*, hard*, invest*, market*, mov*, outsourc*, performanc*, position*, pressur*, profit*, rapid*, reputation, result*, revenue*, satisf*, scan*, succes* signal*, speed*, strong, superior, target*, win*

	Collaborate
	boss*, burocr*, cautio*, cohes*, certain*, chief*, collab*, conservat*, cooperat*, detail*, document*, efficien*, error*, fail*, help*, human*, inform*, logic*, method*, outcom*, partner*, people*, predictab*, relation*, qualit*, regular*, solv*, share*, standard*, team*, teamwork*, train*, uniform*, work group*

	Create
	adapt*, begin*, chang*, creat*, discontin*, dream*, elabor*, entrepre*, envis*, experim*, fantas*, freedom*, futur*, idea*, init*, innovat*, intellec*, learn*, new*, origin*, pioneer*, predict*, radic*, risk*, start*, thought*, trend*, unafra*, ventur*, vision*




[bookmark: _Toc132391464]Figure 8 Trend In Bank Culture by Year
The table below distinguishes banks according to their dominant culture (compete, create, control, collaborate). 



[bookmark: _Toc132391465]Figure 9 No of Banks and their Culture over the Years
The figure shows the average number of banks having dominant culture as Create, Compete, Control and Collaborate each year. The figure shows an approximately equal representation of risky culture (Create and Compete) and less risk culture (Control and Collaborate) for our sample. The figure also confirms the view that banks are rigid to changing their business model/culture (Ellul and Yeramilli, 2013)

[bookmark: _Toc132386102][bookmark: _Toc132437294]Table 4.1. Descriptive Statistics
	Name of the Variables 
	Definition of Variables
	Observation
	Mean
	Std.Dev
	Min
	Max
	p25
	P50
	P75

	PANEL A: Bank Risk-taking Proxies

	

	Credit Risk
	(Non-performing loans) Loans past due day 90 days or more and non-accrual loans to total asset
	1712
	0.011
	0.014
	0.000
	0.145
	0.000
	0.006
	0.104

	Total Risk
	The standard deviation of firm returns on asset
	1703
	0.021
	0.016
	0.004
	0.147
	0.007
	0.016
	0.092

	PANEL B: Independent Variable

	Create Culture
	The frequency of creation culture words by the total number of words in all culture dimensions to capture the relative emphasis or intensity of the creation culture compared to other cultures. (Y. Wang, H. Farag and W. Ahmad, 2021)
	1738
	1.337
	.6411
	0.000
	2.872
	2.771
	1.375
	3.357

	Create Culture Alternative
	The creation culture keyword count scaled by the total number of words in the annual report (Create Culture-Alternative), consistent with prior literature (Fiordelisi and Ricci, 2014; Nguyen, Nguyen and Sila, 2019)
	1750
	0.0127
	0.002
	0.000
	0.022
	0.012
	0.011
	0.014

	Female Director (%)
	Percentage of female director on the board
	1780
	12.3%
	0.091
	0.000
	0.364
	0.067
	0.111
	0.182

	No of Female
	Number of females on the board
	1780
	1.616
	1.229
	0.000
	6
	0.996
	1.328
	2.203

	Female Leader
	Dummy variable equal to 1 if the gender of the CEO and/or the chairperson / president (board leadership) is female, and 0 otherwise
	1780
	0.025
	0.157
	0
	1
	0.000
	0.000
	0.000

	PANEL C: Control Variables

	Indp_Director (%)
	Ratio of number of independent directors on the board to total board size
	1780
	77.7% 
	0.132
	0.333
	0.937
	0.684
	0.818
	0.888

	Board Size
	Total number of directors on the board
	1780
	13.037
	3.374
	1
	24
	11
	13
	15

	Bank Size($m)
	Total asset
	1776
	86.826
	324.94
	0.147
	2129.04
	3.238
	7.265
	23.11

	Bank Size (ln)
	Natural log of Total assets
	1761
	9.306
	1.656
	6.96
	14.57
	8.102
	8.901
	10.064

	Leverage
	Book value of liabilities divided by book value of total assets
	1735
	0.894
	0.029
	0.432
	0.941
	0.672
	0.896
	0.910

	MV to BV
	Market value of equity divided by the book value of equity
	1683
	332.25
	998.852
	-540.3
	12760.46
	0.613
	64.08
	152.86

	ROA 
	Earnings before interest and taxes (EBIT) divided by book value of total assets
	1780
	0.887%
	0.747
	-3.048
	2.313
	0.7483
	0.999
	1.242

	Bank Capital
	Tier-1 capital divided by total assets
	1737
	12.39% 
	2.735%
	7.44%
	21.28
	10.53
	12.1%
	13.6

	CEO Pay (ln)
	Natural log of CEO total compensation as reported in DEF 14 A proxy statement
	1720
	6.444
	0.977
	2.890
	7.427
	6.051
	6.745
	7.150





[bookmark: _Toc132386103][bookmark: _Toc132437295]Table4.2. Correlation Matrix
Pearson Correlation: This table shows the correlation between variables used in the study. The * sign represents the significance level at 5%.
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Credit Risk
	1
	
	
	
	
	
	
	
	
	
	

	Risk Culture
	0.518*
	1
	
	
	
	
	
	
	
	
	

	Female Board (%)
	0.002*
	-0.162*
	1
	
	
	
	
	
	
	
	

	Indp Director
	0.111*
	0.216*
	0.244*
	1
	
	
	
	
	
	
	

	Board Size
	0.163*
	0.065*
	0.033
	-0.171*
	1
	
	
	
	
	
	

	Bank Size
	0.596*
	0.662*
	0.076*
	0.097*
	0.280*
	1
	
	
	
	
	

	MV to BV
	0.532*
	0.435*
	-0.004
	0.163*
	0.145*
	0.678*
	1
	
	
	
	

	Leverage
	-0.165*
	-0.159*
	0.069*
	0.028
	-0.019
	-0.181*
	0.034
	1
	
	
	

	ROA
	-0.226*
	-0.040
	-0.051*
	-0.051*
	0.058*
	0.037
	0.066*
	0.025
	1
	
	

	CEO Compensation
	0.038
	-0.011
	0.068*
	0.133*
	-0.003
	-0.064*
	-0.011*
	0.185*
	-0.020
	1
	

	Bank Capital
	-0.097*
	-0.097*
	0.039*
	0.021
	-0.272*
	-0.255*
	-0.105*
	0.199*
	0.125*
	0.001
	1





[bookmark: _Toc132386104][bookmark: _Toc132437296]Table 4.3. Univariate Analysis Based on Board Gender Diversity
The table reports the results of the univariate analysis by the board gender diversity based on the presence and fraction of female directors on the board. The t-test for the difference of means is reported in the last two columns, where *, **, and *** indicate significance at the 1%, 5%, and 10% level, respectively. 
	
	Boards with female directors
	
	Boards without female directors
	Difference

	
	N
	Mean
	
	N
	Mean
	Mean
	P-Value

	Risk Culture
	1379
	1.355
	
	359
	1.269
	-0.0040***
	0.000

	Credit Risk
	1384    
	0.010
	
	328  
	0.014
	0.3721***
	0.000

	Indp_Director
	1414    
	0.7887
	
	366    
	0.7241
	-0.0646***
	0.000

	Board Size
	1414     
	13.335
	
	366    
	11.882
	-1.1453***
	0.000

	Bank Size
	1399    
	9.2591
	
	362    
	9.4913
	0.2321***
	0.017

	MV/BV
	1383
	262.44
	
	311
	640.22
	377.77***
	0.000

	Leverage
	1399
	0.893
	
	336    
	0.898
	0.004***
	0.009

	ROA
	1414    
	0.8985
	
	366    
	0.8453
	-0.0532
	0.224

	CEO Compensation
	1354    
	6.4071
	
	366    
	6.2115
	-0.1955***
	0.005

	Bank Capital
	1384
	12.455
	
	353
	12.150
	-0.304**
	0.062

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Panel B: Fraction of female directors (median split)
	

	
	High % of Female Directors
	
	Low % of Female Directors
	Difference

	
	N
	Mean
	
	N
	Mean
	Mean
	P-Value

	Risk Culture
	916
	1.4271
	
	822 
	1.2347
	-0.1896***
	0.000

	Credit Risk
	909  
	0.010
	
	803 
	0.012
	-0.001***
	0.012

	Indp_Director
	939    
	0.7987
	
	841    
	0.7495
	-0.0492***
	0.000

	Board Size
	939    
	2.5462
	
	841    
	2.5158
	-0.0303***
	0.023

	Bank Size
	924    
	9.4423
	
	837    
	9.1573
	-0.2850***
	0.000

	MV/BV
	899    
	345.038
	
	784 
	317.59
	-27.4336
	0.614

	Leverage
	924   
	0.8939
	
	811  
	0.8953
	0.0014***
	0.015

	ROA
	939    
	0.8904
	
	841    
	0.8844
	-0.0059
	0.866

	CEO Compensation
	883     
	6.4457
	
	837    
	6.2808
	-0.1648***
	0.004

	Bank Capital
	909   
	12.57
	
	828   
	12.197
	-0.3748***
	0.0043






[bookmark: _Toc132386105][bookmark: _Toc132437297]Table 4.4. Bank Risk, Risk Culture and Board Gender Diversity
This table reports the results of the baseline regression (Eq. 1). The dependent variable is Credit Risk in Models (1) to (3). Our main independent variables are risk culture and females on the board (%). The control variables are board independence, board size, bank size, charter value (MV/BV), leverage, profitability, bank capital and CEO compensation. All regressions are estimated using a panel setting, including the year and bank fixed effects. The figures in parentheses are T-statistics. The symbols *, **, and *** indicate significance levels at 10%, 5% and 1%, respectively.

	
	(1)
	(2)
	(3)

	VARIABLES
	Credit Risk
	Credit Risk
	Credit Risk

	
	
	
	

	Risk Culture
	0.07789***
	
	0.0955***

	
	(0.0244)
	
	(0.0245)

	Female Board (%)
	
	-0.0711***
	-0.0751***

	
	
	(0.0184)
	(0.0183)

	Risk Culture*Female Board
	
	
	-0.0527***

	
	
	
	(0.0159)

	Indp_Director
	0.0273
	0.0358**
	0.0325

	
	(0.0185)
	(0.0187)
	(0.0186)

	Board Size
	-0.0523***
	-0.0553***
	-0.0542***

	
	(0.0184)
	(0.0186)
	(0.0183)

	Bank Size
	0.887***
	1.010***
	0.9495***

	
	(0.0523)
	(0.0527)
	(0.0535)

	MV/BV
	-0.0349
	-0.0497
	-0.0319

	
	(0.0467)
	(0.0463)
	(0.0463)

	Leverage
	0.0308
	0.0113
	0.0461

	
	(0.1118)
	(0.1124)
	(0.1111)

	ROA
	-0.2585***
	-0.2579***
	-0.2533***

	
	(0.0110)
	(0.0111)
	(0.0110)

	CEO Compensation
	0.0358**
	0.0398***
	0.0339***

	
	(0.0117)
	(0.0117)
	(0.0116)

	Bank Capital
	0.200***
	0.2127***
	0.2025***

	
	(0.0187)
	(0.0187)
	(0.0185)

	Constant
	0.0467***
	0.0577**
	0.0615**

	
	(0.0201)
	(0.0201)
	(0.0201)

	
	
	
	

	Observations
	1,615
	1,630
	1,615

	R-squared
	0.474
	0.470
	0.484

	Year F.E.
	Yes
	Yes
	Yes

	Bank F.E.
	Yes
	Yes
	YEs





[bookmark: _Toc132386106][bookmark: _Toc132437298]Table4.5. Board Gender Diversity, Risk Culture and Bank Risk- Critical Mass
This table reports bank risk-taking in year t. The key variable is the interaction of Critical Mass (>=3) and Risk culture. Standard errors are clustered at the bank level and are reported in parentheses. ***, **, * denotes significance at 1%, 5% and 10% level respectively.
	
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	Credit Risk
	Credit Risk
	Credit Risk
	Credit Risk

	
	
	
	
	

	Risk Culture
	0.0837**
	0.0781**
	0.0782**
	0.110***

	
	(0.0347)
	(0.0339)
	(0.0341)
	(0.0277)

	Critical mass (>=3)
	-0.0971**
	
	
	-0.0913***

	
	(0.0446)
	
	
	(0.0350)

	
	
	
	
	

	Critical mass (>=2)
	
	0.0315
	
	

	
	
	(0.0359)
	
	

	Critical mass (=1)
	
	
	0.00849
	

	
	
	
	(0.0426)
	

	Critical Mass (>=3) * Risk Culture
	
	
	
	-0.0608**

	
	
	
	
	(0.0304)

	Indp_Director
	0.0279
	0.0256
	0.0273
	0.0272

	
	(0.0302)
	(0.0300)
	(0.0302)
	(0.0185)

	Board Size
	-0.0414
	-0.0521*
	-0.0521*
	-0.0426**

	
	(0.0295)
	(0.0291)
	(0.0295)
	(0.0189)

	Bank Size
	0.911***
	0.887***
	0.887***
	0.904***

	
	(0.0816)
	(0.0812)
	(0.0813)
	(0.0529)

	MV/BV
	-0.0291
	-0.0331
	-0.0349
	-0.0265

	
	(0.0498)
	(0.0492)
	(0.0494)
	(0.0466)

	Leverage
	0.0391
	0.0391
	0.0299
	0.0552

	
	(0.163)
	(0.162)
	(0.162)
	(0.112)

	ROA
	-0.258***
	-0.259***
	-0.258***
	-0.257***

	
	(0.0165)
	(0.0164)
	(0.0164)
	(0.0111)

	CEO Compensation
	0.0352**
	0.0355**
	0.0359**
	0.0348***

	
	(0.0147)
	(0.0150)
	(0.0150)
	(0.0117)

	Bank Capital
	0.200***
	0.201***
	0.200***
	0.201***

	
	(0.0299)
	(0.0299)
	(0.0299)
	(0.0187)

	
	
	
	
	

	Constant
	0.0703***
	0.0372
	0.0442
	0.0711***

	
	(0.0250)
	(0.0270)
	(0.0299)
	(0.0218)

	
	
	
	
	

	Observations
	1,615
	1,615
	1,615
	1,615

	R-squared
	0.477
	0.475
	0.474
	0.478

	Year F.E.
	Yes
	Yes
	Yes
	Yes

	Bank F.E.
	Yes
	Yes
	Yes
	Yes





[bookmark: _Toc132386107][bookmark: _Toc132437299]Table 4.6 Board Gender Diversity, Risk Culture and Bank Risk-Supportive Environment
This table reports the effectiveness of females on board through the support they provide to Female Leadership. Female Leadership is a dummy variable equal to 1 if the bank has a female CEO, chairperson, or president. Standard errors are clustered at the bank level and are reported in parentheses. ***, **, * denotes significance at 1%, 5% and 10% level respectively
	
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	Credit Risk
	Credit Risk
	Credit Risk
	Credit Risk

	
	
	
	
	

	Risk Culture
	0.0956***
	0.0745***
	0.0917**
	0.1041***

	
	(0.0245)
	(0.0248)
	(0.0246)
	(0.0258)

	Female Board
	-0.0751***
	
	-0.0785***
	-0.0760***

	
	(0.0183)
	
	(0.0185)
	(0.0184)

	Female Leader
	
	0.0126
	0.0148
	0.0089

	
	
	(0.0150)
	(0.0169)
	(0.0273)

	
	
	
	
	

	Risk Culture * Female Board
	-0.0527***
	
	
	-0.0580***

	
	(0.0159)
	
	
	(0.0164)

	Risk Culture * Female Leader
	
	0.0240
	
	0.0531

	
	
	(0.0325)
	
	(0.0566)

	Female Board *Female Leader
	
	
	-0.0513
	-0.0067

	
	
	
	(0.0673)
	(0.0145)

	Risk Culture *Female Board*Female Leader
	
	
	
	-0.0539**

	
	
	
	
	(0.0302)

	Indp Director
	0.0325
	0.0271**
	0.0391**
	0.0344*

	
	(0.0186)
	(0.0185)
	(0.0186)
	(0.0186)

	Board Size
	-0.0542***
	-0.0536***
	-0.0529***
	-0.0584***

	
	(0.0183)
	(0.0185)
	(0.0185)
	(0.0185)

	Bank Size
	0.950***
	0.8959***
	0.946***
	0.947***

	
	(0.0535)
	(0.0526)
	(0.0539)
	(0.0539)

	MV to BV
	-0.0319
	-0.0340
	-0.0247
	-0.0309

	
	(0.0463)
	(0.0467)
	(0.0465)
	(0.0464)

	Leverage
	0.0461
	0.0295
	0.0265
	0.0604

	
	(0.111)
	(0.111)
	(0.111)
	(0.112)

	ROA
	-0.2533***
	-0.2581***
	-0.255***
	-0.251***

	
	(0.0110)
	(0.0110)
	(0.0110)
	(0.0111)

	CEO Compensation
	0.0340***
	0.0351***
	0.0353***
	0.0348**

	
	(0.0116)
	(0.0116)
	(0.0116)
	(0.0116)

	Bank Capital
	0.2025***
	0.2005***
	0.202***
	0.203***

	
	(0.0185)
	(0.0187)
	(0.0186)
	(0.0186)

	Constant
	0.0475***
	0.0201***
	0.0541***
	0.0612**

	
	(0.0201)
	(0.0202)
	(0.0203)
	(0.0204)

	
	
	
	
	

	Observations
	1,615
	1,615
	1,615
	1,615

	R-squared
	0.484
	0.475
	0.481
	0.486

	Year and Bank FE
	Yes
	Yes
	Yes
	Yes





[bookmark: _Toc132386108][bookmark: _Toc132437300]Table4.7. Risk Culture, Board Gender Diversity and Bank Risk: Post-2007 Impact
This table reports panel estimation results for moderating the role of board gender diversity on bank risk and culture (equation1) after the financial crisis of 2007-2009. The dependent variable is Credit Risk, whereas the independent variable includes Risk culture and Female Board (gender diversity). 'Post-2007' is a dummy that equals one for years > 2007 and 0 otherwise. The main variable of interest is the interaction term of Risk Culture * Female Board *Post 2007. Model(1) reports result without any control, Model (2) reports on governance control, while Column 3 reports on governance and firm-specific controls. Even after the addition of control variables in model 2 and 3 the main relationship of 3-way interaction between risk culture * Female Board * Post 2007 remains significant. Robust standard errors are clustered at the bank level. Standard errors are in parentheses. *, **, *** Statistical significance at 10%, 5%, 1% levels, respectively
	
	(1)
	(2)
	(3)

	VARIABLES
	Credit Risk
	Credit Risk
	Credit Risk

	
	
	
	

	Risk Culture* Post 2007 
	0.0336
(0.0250)
	
	

	Female Board * Post 2007
	
	-0.0719***
(0.0271)
	

	Risk Culture * Post 2007 *Female Board
	
	
	-0.0248**
(0.0126)

	
	
	
	

	Risk Culture
	0.0482**
	
	0.0475**

	
	(0.0240)
	
	(0.0230)

	Female Board (%)
	
	-0.0898***
	-0.0937***

	
	
	(0.0182)
	(0.0167)

	Post_2007
	0.5433***
	0.5544***
	0.568***

	
	(0.0333)
	(0.0320)
	(0.0313)

	Indp Director
	0.0049
	0.0131**
	0.0155

	
	(0.0169)
 
(

	(0.0169)
	(0.0169)

	Board Size
	-0.0088
	-0.0077
	-0.00420

	
	(0.0170)
	(0.0169)
	(0.0169)

	CEO Compensation
	0.0377***
	0.0385***
	0.0358***

	
	(0.0106)
	(0.0105)
	(0.0105)

	Bank Size
	0.5227***
	0.5873***
	0.573***

	
	(0.0531)
	(0.0526)
	(0.0528)

	MV/BV
	-0.0290
	-0.00038
	0.000755

	
	(0.0442)
	(0.0418)
	(0.0421)

	Leverage
	0.2187***
	0.2253***
	0.203**

	
	(0.1025)
	(0.1017)
	(0.101)

	ROA
	-0.0107***
(0.1919)

	-0.1852***
(0.0107)
	-0.188***
(0.0107)

	Bank Capital
	0.1441***
(

	0.1445***


	0.140***

	
	(0.0175)

	(0.0172)
	(0.0172)

	Constant
	-0.465***
	-0.465***
	-0.474***

	
	(0.0363)
	(0.0352)
	(0.0347)

	
	
	
	

	Observations
	1,615
	1,630
	1,615

	R-squared
	0.446
	0.451
	0.575

	Year & Bank F.E.
	Yes
	Yes
	Yes





[bookmark: _Toc132386109][bookmark: _Toc132437301]Table4.8. Propensity Score Matching
	 Variables
	Treatment Group
	Control Group
	 
	t-test

	 
	N
	Mean
	N
	Mean
	%Bias
	Treatment-Control

	Indp_Director 
	301
	.78145
	301
	.78754
	-4.7
	-0.61 (0.541)

	Board Size
	301
	2.5275
	301
	2.5348
	-2.9
	-0.38 (0.706)

	Bank Size
	301
	9.789
	301
	9.7704
	1.1
	0.14 (0.886)

	MV/BV
	301
	444.13
	301
	360.03
	8.8
	1.11 (0.268)

	Leverage
	301
	89497
	301
	.89486
	0.1
	0.07 (0.944)

	ROA
	301
	.84236
	301
	.91881
	-10.3
	-1.29 (0.198)

	CEO Compensation
	301
	6.4426
	301
	6.4844
	-3.8
	-0.53 (0.598)

	Bank Capital
	301
	12.423
	301
	12.188
	7.1
	1.07 (0.287)

	


	
	
	
	
	
	


This table identifies the treatment group as banks with a high-risk culture (greater than the median). In comparison, the control group includes banks with less risk culture (less than equal to median value) by employing a propensity score matching procedure. Panel A demonstrate the statistics of the matching process, and Panel B demonstrates the estimation of regression analysis on our base line result (equation1) using the Propensity Score Matching sample. Standard errors are reported in parentheses. ***, **, * indicates significance at the 1, 5, 10 percent levels, respectively

Panel A: Balancing Table for Propensity Score Matching














Panel B: Base Line Regression using Propensity Score Matched Sample
	
	(1)
	(2)
	(3)

	VARIABLES
	Credit Risk
	Credit Risk
	Credit Risk

	
	
	
	

	Female Board * Risk Culture
	
	
	-0.0527***
(0.0158)




	
	
	
	

	Risk Culture
	0.0778***
	
	0.0955***

	
	(0.0244)
	
	(0.0245)

	Female Board
	
	-0.0711***
	-0.0751***

	
	
	(0.0184)
	(0.0183)

	Indp_Director
	0.0273
	0.0358*
	0.0324

	
	(0.0185)
	(0.0187)
	(0.0186)

	Board Size
	-0.0523***
	-0.0553***
	-0.0542***

	
	(0.0184)
	(0.0186)
	(0.0183)

	Bank Size
	0.8870***
	1.010***
	0.9495***

	
	(0.0523)
	(0.0527)
	(0.0535)

	MVBV
	-0.0349
	-0.0497
	-0.0318

	
	(0.0467)
	(0.0463)
	(0.0463)

	Leverage Ratio
	0.0308
	0.0113
	0.0460

	
	(0.1118)
	(0.1124)
	(0.1111)

	ROA
	-0.2585***
	-0.2579***
	-0.2533***

	
	(0.0110)
	(0.0114)
	(0.0110)

	CEO Compensation
	0.0358***
	0.0398***
	0.0339***

	
	(0.0117)
	(0.0117)
	(0.0116)

	Bank Capital
	0.2003***
	0.2127***
	0.2025***

	
	(0.0187)
	(0.0187)
	(0.0185)

	Constant
	0.0467***
	0.0577***
	0.0615***

	
	(0.0201)
	(0.0201)
	(0.0201)

	Observations
	1,615
	1,615
	1,615

	R-squared
	0.474
	0.480
	0.484

	Bank & Year F.E.
	     Yes
	Yes
	Yes



[bookmark: _Toc132386110][bookmark: _Toc132437302]Table4.9. Robustness Check
This table reports the robustness results of our baseline model (equation1). Column (1 &2) shows our result for an alternative measure of risk. The dependent variable is Aggregate Risk (SD of ROA) and Residual Risk (Annualized standard deviation from the market model regression residuals that estimate beta. i.e Ri,t = β1+β2Rm,t+β3Rb,t+εj,t). The rest of the model is our baseline regression model. In Column (3), we use an alternative way of calculating Risk culture (while other things remain the same as the baseline model).In Column (4), we estimate our baseline model excluding the banks in the top quartile. In Column (5), we run our baseline model with one year lag for independent and control variables. All regressions are estimated using panel regression with year and bank-fixed effects. The figures in parentheses are T-statistics. The symbols *, **, and *** indicate significance levels at 10%, 5% and 1%, respectively.

	
	(1)
	(2)
	(3)
	(4)
	(5)

	VARIABLES
	Aggregate Risk
	Residual Risk
	Credit Risk (Alternative proxy for risk culture)
	Credit Risk (Bank Size Effect)
	Credit Risk (lag variables)

	Female Board * Risk Culture
	-0.0693**
(0.0295)
	-0.0011***
(0.0002)
	-0.0474***
(0.0160)
	-0.173***
(0.0527)
	-0.0293***
(0.0130)


	
	
	
	
	
	

	Risk culture
	0.227***
	0.0022***
	0.0197**

(
	0.173**
	0.0287***

	
	(0.0463)
	(0.0003)
	(0.010)
	(0.0833)
	(0.012)

	Female Board (%)
	-0.0678*
	-0.0014***
	-0.0671***
	-0.107***
	-0.0693***

	
	(0.0507)
	(0.0002)
	(0.0183)
	(0.0339)
	(0.0202)

	
	
	
	
	
	

	Indp_Director
	0.129
	-0.0011
	0.0366*
	0.0183
	0.0182

	
	(0.0935)
	(0.0002)
	(0.0187)
	(0.0346)
	(0.0203)

	Board Size
	-0.0287***
	-0.0007***
	-0.0559***
	-0.0599*
	-0.0536

	
	(0.0122)
	(0.0002)
	(0.0185)
	(0.0331)
	(0.0200)

	Bank Size
	0.217**
	0.0005
	0.985***
	1.048***
	0.8352***

	
	(0.115)
	(0.0008)
	(0.0534)
	(0.117)
	(0.0597)

	MV/BV
	-0.0201
	-0.0028
	-0.0615
	-1.978**
	-0.1082***

	
	(0.0864)
	(0.0007)
	(0.0459)
	(0.863)
	(0.0496)

	Leverage
	0.710***
	0.0009
	0.0229
	0.209
	0.3342

	
	(0.256)
	(0.0017)
	(0.112)
	(0.209)
	(0.1211)

	ROA
	-0.463***
	-0.0033***
	-0.258***
	-0.246***
	-0.2224***

	
	(0.0293)
	(0.0001)
	(0.0111)
	(0.0200)
	(0.0117)

	CEO Compensation
	0.0643**
	0.0003
	0.0347***
	0.0406**
	0.0306***

	
	(0.0322)
	(0.0001)
	(0.0117)
	(0.0162)
	(0.0124)

	Bank Capital
	0.352***
	0.0040***
	0.210***
	0.197***
	0.0537***

	
	(0.0504)
	(0.0002)
	(0.0185)
	(0.0329)
	(0.0199)

	
	
	
	
	
	

	
	
	0.0073
	
	
	

	Constant
	-0.0584
	(0.0003)
	0.0624***
	-0.364*
	0.1768***

	
	(0.0671)
	
	(0.0203)
	(0.205)
	(0.0226)

	
	
	
	
	
	

	Observations
	752
	1615
	1,615
	1,317
	1506

	R-squared
	0.387
	0.472
	0.480
	0.500
	0.359

	Year F.E.
	Yes
	Yes
	Yes
	Yes
	Yes

	Bank F.E.
	Yes
	Yes
	Yes
	Yes
	Yes
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CHAPTER 5




[bookmark: _Toc145616210]5. Independent Non-Executive Directors (INEDs) Heterogeneity and Bank Misconduct

5.1. [bookmark: _Toc145616211]Introduction
In recent years, increasing scandals and financial misconduct incidents have sharply declined banks' financial and reputational conduct (Nguyen et al., 2016). Banks must take steps to mitigate misconduct to uphold the reputation and public confidence and the soundness of the banking sector (Amiram et al., 2018). Despite the regulatory efforts to reduce bank misconduct, the misconduct amount worldwide stood at £370 billion between 2008-2018 (Arnaboldi et al., 2021). The increasing number of bank misconducts clearly shows the board's failure in fulfilling their fiduciary responsibilities (Zaman et al., 2021). Recognizing the interest of stakeholders, researchers have made considerable effort to identify why boards fail and the possible solutions to make boards effective monitors (Hambrick and Jackson, 2000; Hambrick et al., 2015; Nguyen et al., 2016; Gurshonuv et al., 2021). The most prominent solution from these researches is to increase the percentage of independent directors on the board. 
The regulators also highlight the importance of board independence (Sarbanes Oxley Act-2002; BIS, 2010, 2015). However, there is conflicting evidence on whether board independence can result in effective monitoring. On the one hand, a stream of the literature suggests that independent directors are effective monitors and result in reducing misconduct (Beasley et al., 1996; Agarwal and Chadha, 2005; Jain and Zaman, 2020). On the other hand, the additional stream of studies fails to show independent directors' impact on bank misconduct (Coles et al., 2014; Nguyen et al., 2016). Boivie et al. (2016) argue that external job demands and norms of respect prevent independent directors from being effective monitors. Baghdadi et al. (2020), Lee et al. (2020), and Lim et al. (2020) identify the director's connection with the management as a cause of ineffective monitoring. Further, Zaman et al. (2021) explain that co-opted directors (i.e. directors selected by the current CEO) have their loyalties towards management, thus resulting in poor monitoring. 
Furthermore, achieving true independence in financial institutions becomes challenging due to the business's complex and opaque nature (Adams, 2012; Mollah et al., 2021). It has been argued in the literature that percentage of independent directors alone is not a sufficient criterion to determine governance efficacy (John et al., 2016). Along with the percentage, the "quality" of independent directors should also be emphasised to improve board effectiveness (John et al., 2016). Diversity among directors is essential in enhancing board effectiveness (Bernile et al., 2018; Arnaboldi et al., 2020). The main reason for supporting diversity is that diverse boards tend to be more productive, improve decision making and bring in more resources and expertise (Midavaine et al., 2016; Akram et al., 2020; Arnaboldi et al., 2020). Prior literature has focused on board diversity concerning gender, age, ethnicity, educational background, financial expertise, and breadth of board experience and shows that diverse boards exhibit lower volatility and better performance (Bernile et al.,2018; Arnaboldi et al., 2021), less risk-taking (Mollah et al., 2021), lower misconduct (Cumming et al., 2015), higher level of capital ratios and quick adjustment to capital structure (Gilani et al., 2021), innovativeness (West and Anderson, 1996), better at addressing environmental complexities (Keck, 1997) and result in superior monitoring performance (Li and Wahid, 2018). 
This study investigates the impact of heterogeneity in independent directors (INED hereafter) attributes on bank misconduct. We take bank misconduct data for U.S. banks and bank holding companies using the Violation Tracker database for 2004-2020. We find that a higher percentage of independent directors increases bank misconduct. However, heterogeneity concerning gender, financial expertise and tenure of independent directors prevents the bank from misconduct. Our three heterogeneity measure results are consistent with the literature exploring the link between director’s heterogeneity and bank risk (Gilani et al., 2021; Arnaboldi et al., 2021; Mollah et al., 2021, Nguyen et al., 2016).
Further, using these three attributes, we construct a heterogeneity index. We build the heterogeneity index on the notion that a more diverse board perform better because of the benefit of multiple skills and experience (Nelson, 2014). We follow Bernile et al. (2016) and suggest that combining different sources of diversity influences the achievement of the agreement essential for a well-functioning board, compared to using only a single dimension of diversity. Our results show a negative relationship between INED heterogeneity index and bank misconduct. 
We use several techniques to deal with possible issues of endogeneity. First, we resolve the issue of reverse causality by taking one year lag of all our independent and control variables. Second, we use an IV model using 2SLS regression to solve the issue of reverse causality. Third, to deal with the issue of sample selection bias, we apply Propensity Score Matching (PSM) analysis to identify banks that have experienced penalties and are indistinguishable from banks that have not experienced any penalty at any point in time. We find the results consistent with our baseline findings in all the tests addressing the endogeneity issues. Our findings remain reliable even after applying many robustness tests: (i) using alternative measurement of bank misconduct, i.e. a number of fines (ii) using an alternative measure of INED heterogeneity index (iii) applying the linearity concept in individuals heterogeneity attributes and then constructing INED heterogeneity index. Our results consistently demonstrate that heterogeneity among INEDs makes them better monitors and enables them to reduce agency issues in banks by reducing bank misconduct. 
We further extend our study by acknowledging the importance of agency cost (information asymmetry) in banks (Levin, 2004; Laeven, 2013; John et al., 2016). Our results show that by reducing information asymmetry, heterogeneity in INED director’s attributes results in lower bank misconduct. We further explore the regulatory emphasis on board diversity following the GFC of 2007-2009. Our findings reveal the heterogeneity in INED director’s attributes mitigates bank misconduct after the GFC of 2007-2009. We observe a negative relationship between Post 2009 * INED heterogeneity index and bank misconduct primarily due to an increase in INED attribute heterogeneity following the GFC of 2007-2009. 
Our study makes several contributions. First, our work relates to the debate on governance and misconduct in the banking industry (Nguyen et al., 2016; Arnaboldi et al., 2020, 2021; Del Gardio et al., 2021). Prior literature mainly focuses on diversity at the board level (Cumming et al., 2015; Nguyen et al., 2016; Bernile et al., 2018; Arnaboldi et al.,2021; Zaman et al., 2021; Gilani et al., 2021). Thus, a gap exists in the literature exploring the diversity among independent directors' attributes. To the best of our understanding, one study by  Mollah et al. (2021) explores diversity among independent director attributes on bank idiosyncratic and default risk. Thus, we contribute to diversity literature by exploring the diversity among independent director attributes and bank misconduct. We contribute to bank misconduct literature by providing the first empirical evidence of how independent directors can be more effective in reducing bank misconduct. We show gender, financial expertise, and tenure heterogeneity of independent directors can be used to measure the effectiveness of INED directors. Our findings support Barananchuck and Dybvig (2009) that multiple aspects of board diversity jointly can explain corporate decisions in an improved manner. We argue that homogeneity among board members can lead to a particular kind of decision as it attracts less scrutinizing within the board.  In this way, we add to previous literature highlighting the issue of independent directors’ effectiveness but cannot explore it (Adams, 2012; Nguyen and Nielson, 2010; Mehran et al., 2012). Our results also support the human capital theory by positing that expanding the selection of director’s competence and capabilities, diversity results in enhanced monitoring by the independent directors. 
Our study adds to the debate on gender heterogeneity and bank misconduct. Prior studies have attempted to study the presence of a female on the board as a whole (Cumming et al., 2015; Arnaboldi et al., 2020; 2021; Joe et al., 2021). As suggested in critical mass theory, i.e. women significantly impact corporate policies once they reach a specific number, we provide evidence that the presence of women among INED also results in lower misconduct. 
Our study also contributes to the emerging literature on how board financial expertise can reduce bank risk-taking and improve corporate decision-making (Mollah et al., 2021; Gilani et al., 2021). The general perception in banking literature is that a director’s financial knowledge and experience increase bank risk (Aebi, Sabato and Schmid, 2012, Minton et al., 2014). Our study is the first to provide empirical evidence that financial heterogeneity among INED results in lower bank misconduct. The study by Nguyen et al. (2016) measures the financial expertise of the board and finds no significant relationship between financial experts on the board and bank misconduct. Thus, our study reveals that more independent directors with heterogenous financial experience results in lower bank misconduct. 
Finally, our study contributes to the discussion regarding INED tenure heterogeneity and bank misconduct. There is a conflicting view in the literature concerning board tenure. Some studies find long tenure improves boards' decision-making (Beasley, 1996; Beckman and Brown, 1973; Vafess, 2003). In contrast, some studies relate longer tenure with status quo and board entrenchment leading to weaker monitoring (Nguyen et al., 2016; Zaman et al., 2021). We follow Wahid et al. (2018) to deal with the issue of the optimal tenure length by considering the diversity in the span of INED directors' tenure. Our results show that the tenure heterogeneity of INED reduces bank misconduct because, in this way, banks benefit from the knowledge and experience of senior and junior independent directors.
The remainder of the paper is organized as follows:  We discuss the theoretical framework and hypothesis development in Section 2. Section 3 discusses the research design. Section 4 reports the empirical analysis, including robustness and endogeneity concerns. Section 5 concludes the study. 
5.2. [bookmark: _Toc145616212]Theoretical Framework and Hypothesis Development

[bookmark: _Toc145616213]5.2.1 Theoretical Framework

The board of directors are essential in reducing agency costs through effective monitoring. Without adequate monitoring, managers can maximize personal benefits by engaging in misconduct fearlessly (Jain and Zaman, 2021; Cavaco et al., 2017). The costs of corporate misconduct by managers affect shareholders and other stakeholders, resulting in a conflict of interest between management and stakeholders (Hill and Jones, 1992; Jain and Zaman, 2020). To understand the relationship between bank misconduct and board independence, we begin with stakeholder- agency theory by Hill and Jones (1992). According to this theory, agency problem occurs due to divergent interest between management and stakeholders. Corporate violations, e.g., misconduct, can be viewed as an agency problem between stakeholders and management (Jensen and Meckling, 1976; Fama and Jensen, 1983; Jain and Zaman, 2020). In such circumstances, stakeholders put their faith in the board of directors, particularly independent directors, as their legal responsibility is supervising the agents and protecting the stakeholders' rights (Hill and Jones, 1992). Although directors intend to cater towards all stakeholders, they encounter certain restrictions while overseeing their responsibilities (Hill and Jones, 1992). Directors face these constraints due to a lack of experience, inadequate resources and association with the management (Boivie et al., 2016; Jain and Zaman, 2020; Zaman et al., 2021). As a solution, scholars have highlighted board composition as an effective mechanism that can enhance the board's decisions, thus making them more effective (Haynes and Hillman, 2010; Akram et al., 2020). This argument supports the resource-dependency theory, which emphasizes that exclusive human and social capital can help firms to overcome uncertainties (Taljaard et al., 2015). In this regard, a more diverse board can result in more resources for the firm (Midavaine et al., 2016).
Moreover, heterogeneity among directors enables them to evaluate a situation critically and improves the board's independence, resulting in fewer agency conflicts (Akram et al., 2020). The diverse education and experience of independent directors enable them to question management's performance, which is missing from a homogeneous board (Taljaard et al., 2015). Existing literature provides ample evidence that board heterogeneity in terms of gender, experience, educational background and age improves corporate decision-making for all stakeholders (Burke et al., 2019; Hutzschenreuter and Horstkotte, 2013; Talavera et al., 2018) 
[bookmark: _Hlk122205511]Prior literature categorizes heterogeneity as occupational and social. Occupational heterogeneity includes unobservable characteristics of directors, e.g. education, tenure, and professional background (Mahadeo et al., 2012; Akram et al., 2020). In contrast, social heterogeneity is grounded on observable attributes, e.g., age, gender and nationality (Anderson et al., 2011; Akram et al., 2020). According to upper-echelon theory, occupational heterogeneity affects individuals' cognitive ability and decision-making, which can impact the overall decision of the group due to their experience, knowledge and capability to analyze the information (Akram et al., 2020). Moreover, previous investigations have used occupational heterogeneity to represent human intellectual capital (Anderson et al., 2011; Midavaine et al., 2016). In occupational heterogeneity, top management's educational background has gained academicians' attention as higher education enables directors to allocate resources efficiently (Akram et al., 2020). On the other hand, gender heterogeneity has gained much attention from scholars and human rights activists (Adusei et al., 2017). Gender diversity suggests that women on boards improve board efficiency, improve the perception of the marketplace and provide the most innovative resolution to the board (Zaid et al., 2020).
We take a stakeholder-agency theory perspective to explain how board monitoring can reduce bank misconduct. We supplement our analysis with resource dependency theory, upper echelon theory and gender socialization theory to recommend the solution to the stakeholder agency problem.
[bookmark: _Toc145616214]5.3. Relevant Literature and Hypotheses Development
 
Recently there has been an increase in bank misconduct cases, causing a sharp decline in the reputational and ethical conduct of the banks (Nguyen et al., 2016). Misconducts are costly for banks because of the direct (fines) and indirect (reputational) costs attached to them (Zaman et al., 2020). Furthermore, repeated misconduct cases undermine investors' confidence, damage shareholder value, causes misallocation of capital resources, and increase financial market instability (Cumming et al., 2015; Nguyen et al., 2016; Zaman et al., 2021). Thus, reducing misconduct risk is of significance importance for banks and regulators. To protect the reliability of the financial system, regulators have implemented a series of consumer protection rules (Barakat & Hussainey, 2013; Gaudio et al., 2022). Introducing consumer protection rules aims to reduce agency issues resulting from an imbalance of power between management and clients.
Furthermore, complex financial products and the opacity of information provide an environment which encourages banks to engage in misconduct (Coles, 1998). Therefore, regulators have started paying attention to misconduct risk, especially after the financial crisis of 2007-2009 (Gaudio et al., 2022). Regulators proxy the volume of complaints against an institution in terms of numbers and amounts as a possible indicator of misconduct risk (European Banking Authority (EBA), 2014). 
The solution to mitigate these frauds mainly relies on strong internal governance from the board (Cumming et al., 2015). The exact features that matter, however, remain unsettled, but independence is necessary to make a director effective in monitoring by making them more objective (Gorshunov et al., 2021). Empirical evidence on whether board independence leads to effective oversight of misconduct is inconclusive (Nguyen et al., 2016). For example, Beasley (1996) finds that firms involved in misconduct have lower percentages of independent board members. Klein (2002) finds a negative relation between board independence and the size of firms' abnormal accruals. Uzun et al. (2004) find that financial and nonfinancial misconduct relates negatively to the number of independent directors on the board and the audit and compensation committees. Nguyen et al. (2016) find that bank misconduct is unrelated to board independence. Agrawal and Chadha (2005) also find that the probability of earnings restatements is unrelated to overall board independence; still, the possibility is lower in companies whose boards or audit committees have an independent director with financial expertise. The increasing number of bank misconduct in the presence of more independent boards supports the view that true board independence is difficult to achieve (e.g., Coles et al., 2014; Lee et al., 2014). Board independence can be challenged if CEOs are more powerful (Dechow et al. (1996), especially as CEOs appoint directors and secure directors' loyalties towards them (Khanna, Kim, and Lu, 2015; Coles, Daniel, and Naveen, 2014; Khanna, Kim, and Lu, 2015).
More recent research has started exploring the relationship between personality traits of executives and social norms that lead to improved oversight activities, e.g., financial expertise, age, tenure, network, and busyness (Arnaboldi et al., 2021; Gorshunov et al., 2021; Amiram et al., 2018; Hambrick et al., 2015; Beasley, 1996). We propose that to be effective in monitoring, a board should be structured with these three qualities, i.e., heterogeneity in gender, financial expertise and tenure among independent directors. Each attribute is explored in more detail below:



[bookmark: _Toc145616215]5.3.1. Gender Diversity and Bank Misconduct

Gender-diverse boards are essential for the overall betterment of society and corporate outcomes (Arnaboldi et al., 2021). Furthermore, agency theory links gender-diverse boards with improved corporate performances, e.g. effective monitoring, enhanced oversight of the firm's disclosure, improved shareholder trust and reduced financial misconduct (Hillman & Dalziel, 2003; Adams and Ferreira, 2009, Gul et al., 2011; Cumming et al., 2015 Zaman et al., 2020). The arguments favouring the presence of women on board leading to lower misconduct are based on the view of ethicality and risk aversion (Cohen et al., 1998; Cumming et al., 2015; Arnaboldi et al., 2021). Generally, women are more sensitive towards ethics, less confident, risk-averse and value more security (Zaman et al., 2021). According to gender socialization theory, these gender difference exists because, from childhood, men and women are taught different sex roles and values, which translate into their personalities (Dawson, 1997). On the other hand, the social role theory of leadership contends that female leaders focus more on collective goals, whereas men pursue personal goals leading to competition and hierarchy (Eagly & Carli, 2007; Eagly & Johnson, 1990; Eagly, Karau, & Makhijani, 1995). As women possess more communal values thus, they will react more ethically in dilemmas (Mason &Mudrak, 1996; Cohen et al.,.1998). Cumming et al.(2015) reveal that gender-diverse boards signal the market regarding a firm’s commitment towards minority groups and social responsibility. Similarly, a stream of literature associates gender-diverse boards with an improved corporate reputation (Bernardi, Bosco, and Vassili, 2009; Brammer, Millington, and Pavelin, 2009). Moreover, the literature also confirms women as better monitors in a male-dominated industry with high risk-taking, which increases the chances of fraud (Cumming et al., 2015). The ability of women as effective monitors find its ground in the psychology literature that categorizes women as less overconfident, more risk averse, and more conservative with a focus on those policies which result in security and stable outcomes (Byrnes et al., 1999; Barber and Odean, 2001). Moreover, gender diversity at the board level facilitates effective monitoring as women bring different perspectives, experiences, interests and creativity to the board(Adams and Ferreira, 2009; However et al.,  2012; Sexton and  Bowman, 1990). Furthermore, gender diversity also significantly affects trust (Chattopadhyay, George, and Shulman, 2008). Liu (2018) studies the association between gender-diverse boards and corporate environmental violation by validating the ethical aspect, which results in gender-diverse boards incurring fewer sanctions. Arnaboldi et al. (2021) explore the share market reaction towards economic violations using an event study. The result of their research finds a severe stock market reaction towards economic violation. The results are consistent with the view that economic violations are exceptional events that attract more media attention and hold high reputational risk. However, the study further reveals that the presence of women on the board results in a lower frequency of the economic violation.
Thus, based on gender differences as a result of ethical and risk-averse behaviour, as discussed above, we hypothesise that gender heterogeneity among independent directors reduces bank misconduct.
[bookmark: _Toc145616216]5.3.2 Financial Expertise and Bank Misconduct

For boards to be effective in monitoring, the financial expertise of the directors is essential (Hamrick et al., 2015). Financial understanding enables directors to identify and understand financial matters and provide solutions according to their expertise (Gorshunov et al., 2021; Carpenter and Westphal, 2001). The importance of financial expertise is also stressed in Sarbanes-Oxley Act 2002, which states that relevant experience enables directors to understand and identify issues in financial statements (Dhaliwal et al., 2010). Several views are expressed in the literature to explain why financial expertise may improve the monitoring effectiveness of the directors. For example, Harris and Raviv (2008) suggest that financial experts lower the costs of acquiring information about the complexity and associated risks of certain financial transactions and, hence, can efficiently monitor senior management. Gore et al. (2011) also suggest that effective monitoring requires specialized knowledge to evaluate managerial decisions. Without adequate financial training and experience, even motivated directors cannot determine whether the firm's policies are appropriate. Prior literature finds the oversight role of financial experts on the board to reduce financial statement misconduct (Abbott et al., 2004; Agrawal and Chadha, 2005); earnings management practices (Lo et al., 2010) and better detection of financial frauds (Gorshunov et al., 2021). The financial expertise of the directors also acts as a mechanism to reduce agency costs. According to agency theory, appointing financial experts allows the principal to observe the agent's actions better, thereby preventing the agent from lowering the firm's value (Gomez-Mejia & Wiseman, 1997; Tosi & Gomez-Mejia, 1989). We anticipate that financial expertise enables independent directors to understand financial practices better and detect financially corrupt practices. Hence heterogeneity in the financial experience of independent directors’ results in lower bank misconduct
[bookmark: _Toc145616217]5.3.3 Board Tenure and Bank Misconduct

Prior governance literature views board tenure as a measure of a director's quality (Zaman et al., 2021; Vafeas, 2003). However, the literature is divided on this view. Extensive research on board of director tenure contends that a more extended director's term is associated with more inclination towards the management and prevalence of the status quo (Zaman et al., 2021; Vafees, 2003; Stevens et al., 19781). Vafeas (2003) proposes a "management-friendly hypothesis," i.e. long, serving directors have loyalties towards the CEO, which can undermine board monitoring and its ability to protect shareholder interest. Prior literature also raises concern regarding the role of the CEO in appointing the board of directors, raising concern about the independence and effectiveness of such directors' decision-making (Nguyen et al., 2016; Baghdadi et al., 2020; Zaman et al., 2021). Anderson et al. (2004) find a positive relation between board tenure and corporate yield spreads, suggesting that managers can potentially influence or sway board opinion as director tenure increases.
In contrast, some studies argue that directors with longer tenure can overcome management pressure (Beasley, 1996) by increasing their firm-specific knowledge. Hence, such directors can better protect stakeholders' interests (Li and Wahid, 2018). The argument finds its ground in the “expertise hypothesis”, which suggests that longer-tenured directors have sufficient knowledge about the firm and its business environment, making such directors more committed and competent (Kosnik, 1990). Another challenge in directors' tenure is linearity; for example, Katz (1982) finds a non-linear relationship between a director's tenure and performance. The study reveals that the director's performance is high in the initial years because of the learning effect however declines after that. The business community has voiced concerns about directors who stay too long on corporate boards to the detriment of shareholders. Based on the prior literature, we follow the expertise hypothesis and suggest that banks with more heterogeneity in their INEDs' tenure have fewer bank misconduct.
As explained above, the ability of the independent director to provide adequate monitoring is conditional on the three attributes described above. We believe that these three attributes collectively improve the chances that independent directors will effectively monitor in reducing bank misconduct. We base our expectations on upper-echelon and gender socialization theory and are convinced that heterogeneity affects individuals' cognitive ability and decision-making (Tuggle et al., 2010). When such individuals work in a group, their knowledge, ability to process information, and previous experience influence the whole group's decision (Akram et al., 2020). Thus, we posited that heterogeneity in independent directors' attributes reduces bank misconduct. 



[bookmark: _Toc145616218]5.4. Research Design

[bookmark: _Toc145616219]5.4.1 Data and sample selection

[bookmark: _Hlk127110475]We start by collecting data on bank misconduct to observe the relationship between board independence and bank misconduct. We follow Zaman et al. (2021) and Arnaboldi et al. (2021) and gather data on penalties enforced on U.S. banks by U.S. regulators during 2004–2020 using Violation Tracker[footnoteRef:13]. We compile a list of penalties along with relevant regulatory bodies following Arnaboldi et al.(2021). The list is reported in Appendix A. We categorize penalties as charges for banking violations, money laundering, economic sanction violations, market manipulations, investor and consumer protection violations, tax violations, accounting and data submission deficiencies, and employment discrimination. We gather information for sanctions for 73 U.S. banks in the Violation Tracker. [13:  Violation Tracker is a publicly available search engine on corporate misconduct. It covers cases initiated by more than 40 federal regulatory agencies and all divisions of the Justice Department since 2000 (Arnaboldi et al., 2021)] 

We then collect governance data (e.g., board independence, the board size, percentage of independent female on board, independent director’s tenure, financial expertise, CEO tenure) for 73 banks from Boardex. Next, we collect the bank’s balance sheet and income statement data from Compustat, whereas for stock market data, we use Thomson Eikon. We further refine our sample by removing banks with missing total asset data and having less than three observations for total assets over the sample period (Mollah et al., 2021). We obtained a final sample of 69 publicly listed banks headquartered in the U.S. with reported misconduct in the Violation Tracker database. Our sample size is consistent with recent studies (Arnaboldi et al., 2021, 2018) investigating misconduct in European banks using the Violation Tracker database. 
All variables used in the study are winsorized at 5% to minimize the effect of extreme values and eliminate any data coding errors.
[bookmark: _Toc145616220]5.4.2 Methodology

To determine whether heterogeneity in independent directors' attributes impacts bank misconduct, we identify heterogeneity in independent directors as gender, financial expertise, and board tenure. We follow Mollah et al. (2021) and Ben-Amar et al. (2017) and create a Blau index for 'INED gender heterogeneity' and 'INED financial expertise'. We follow Minton et al. (2014) to code our variable financial expertise. However, we measure the 'INED tenure heterogeneity' as the coefficient of variation of INED board tenure, following Wahid et al. (2018). We calculate the dependent variable 'Misconduct' as the total misconduct charges levied on a bank each year following Zaman et al. (2021). 
First, we assess H1 -H3, i.e. whether INEDs' attribute hetrogenity affects bank misconduct by using the following equation:
Misconduct it = α0 + β1*INED Gender Heterogeneity it-1 + β2*INED Financial Expertise Heterogeneity it-1 + β3*INED Tenure Heterogeneity it-1 + β4*INED i t-1 + γ X it + Bank & Year FE+ e it                                                                                                                                 (1)
The three heterogeneity variables above are the main explanatory variables in equation (1). INED in eq (1) represents the percentage of independent directors on the board in a given year. Vector X represents a series of control variables based on the literature on corporate misconduct and litigation (Malm and Mobbs, 2016; Liu, 2018; Nguyen et al., 2016; Arnaboldi et al., 2021; Goo et al., 2021). Our control variables include governance variables such as board size and CEO Tenure. In contrast, bank-level controls include bank size measured as the natural logarithm of total assets. The bank misconduct literature suggests that larger banks are more complex and frequently fined, which can affect the director's ability to prevent misconduct (Arnaboldi et al., 2021). Return on asset, ROA, is included to account for a bank's profitability, whereas risk is captured using the ratio of nonperforming loans to total assets. We also control for the possible effect of bank growth on bank misconduct, including total asset growth, bank capital measured as a ratio of risk-weighted assets to total assets and leverage as a ratio of total liabilities to the total asset. In addition, Nguyen et al. (2016) believe investor beliefs also affect bank misconduct; hence, we include charter value in our control variables measures as the ratio of market to book value of equity. The Model also provides bank and year fixed effects (F.E.). We provide detailed information for our variables in Appendix1
As a second step, we test  H4 by replacing individual attribute heterogeneity with INED heterogeneity index: 
Misconduct it = α0 + β1* INED Heterogeneity Index it-1 + β2*INED it-1 + γ X it-1 + Bank& Year FE+ e it  											(2)
We build the heterogeneity index on the notion that diverse boards give better results due to a broad range of views and expertise (Nelson, 2014). Our purpose of constructing a heterogeneity index is based on human capital theory, which suggests that team diversity can provide novel ideas, improve productivity, encourages group thinking and is the willingness to explore multiple alternatives (Bernile et al., 2016). Based on the human capital theory, we posit that expanding the selection of directors' competence, capabilities, and board diversity results in enhanced monitoring by the directors. We follow Mollah et al. (2021) and Bernie et al. (2018) to construct our heterogeneity index. We use standardized values of INED gender heterogeneity, INED financial expertise heterogeneity, and INED tenure heterogeneity and then construct an equally weighted heterogeneity index. The equation below shows the index construction 
INED Heterogeneity Index = STDZ (INED Gender Heterogeneity) + STDZ (INED Financial Expertise Heterogeneity) + STDZ (INED Tenure Heterogeneity) ……			(3)
 Although we include a range of governance and bank-level control variables, there is a possibility of unobserved endogeneity resulting in a correlation between the error term and independent director heterogeneity proxy. For example, firm complexity determines board characteristics (Hermalin and Weisbach, 1998); thus, more complex firms opt for more diverse boards (Coles et al., 2008). On the other hand, the literature suggests that more complex firms may be opaquer with a more disseminated management structure, which can increase the probability of committing misconduct (Arnaboldi et al., 2021). Similarly, a bank's corporate culture can also be a potential source for increasing the possibility of misconduct (Nguyen et al., 2016). It may also encourage a specific type of director more suitable for that culture (Armani et al., 2018). On the other hand, directors might opt for banks less prone to misconduct or may decide to leave when the probability of misconduct becomes high (Arnaboldi et al., 2021).
To avoid these endogeneity concerns, we use three approaches. First, we use lagged independent and control variables in our baseline model to handle the problem of reverse causality that can lead to biased results (Liu, 2018). Secondly, we address the endogeneity concern by implementing an instrumental variable approach. Prior literature indicates that board attributes can be effectively instrumented by a firm's geographical characteristics (Wahid, 2018). Hence, we chose the population of the bank headquarters city following Mollah et al. (2021). Lastly, we use propensity score matching to handle the issue of sample selection bias. 
We begin our analysis by showing the trend of bank misconduct and INED heterogeneity over our sample period. Figure 10 shows that INED heterogeneity has increased over the years. Figure 11 shows that although the number of bank misconducts has remained the same, the penalty amount has been high even after the financial crisis of 2008-2009. We further break down the misconduct data into the following violations as i) Banking ii) Economic iii) Market, and iv) Administrative. A detailed definition of these violations is given in the Appendix B. We report the results in Table 5.1. It is evident from Table 5.1 that bank misconduct has been increasing even after the financial crisis, with maximum misconduct recorded in 2015. The trend over the year shows that administrative violations are the highest over the sample period, followed by market and banking violations. Despite market violations being less than administrative violations, they contribute the maximum towards the bank misconduct in monetary form over the sample period. We report the finding in Figure 8
[Insert Figure 10,  Figure 11, Figure 12 and  Table 5.1 here]

Table 5.2 presents summary statistics for our variables. The table reports the descriptive statistics of the variables used in this study. The mean (median) of the INED is 0.8164 (0.8165). The mean (median) values of INED gender heterogeneity are 0.2580(0.2777); INED financial expertise heterogeneity is 0.2968(0.2975); INED tenure heterogeneity 3.5568 (3.6481); and the INED heterogeneity index is 0.0447 (0.1191). These estimates are comparable with relevant studies, such as Mollah et al. (2021), Radu and Samili (2021), Minton et al. (2014), Bernie et al. (2018) and Nguyen et al. (2016). The proxies for bank misconduct and control variables are approximately similar to studies in the relevant literature (Arnaboldi et al., 2021; Zaman et al., 2021; Mollah et al., 2021; Jain and Zaman, 2020; Nguyen et al., 2016; Cumming et al., 2015)
[ Insert Table 5.2 here]
A correlation matrix of the main variables used in our models is presented in Appendix C. Previous literature suggests that the absolute correlation coefficient value of 0.7 and above signifies the problem of multicollinearity (Talavera et al., 2018). Since the correlation coefficient among our variables is less than 0.7, thus there is no evidence of multicollinearity. 



[bookmark: _Toc145616221]5.5. Empirical Analysis

[bookmark: _Toc145616222]5.5.1 Heterogeneity in the Independent Director Attributes and Bank Misconduct – Baseline Results

Following the arguments of Hambrick et al. (2015), Gorshunov et al. (2021), Mollah et al. (2021) and Zaman et al. (2021), we investigate if  INEDs' attributes heterogeneity influences bank misconduct. Our analysis begins by exploring the relationship among the percentage of independent directors, INEDs' heterogeneity in gender, financial expertise, tenure and bank misconduct. We use Equation (1) to test the relationship mentioned above. We follow Zaman et al. (2021) and use a natural log of the total amount of fine ($) levied on a bank that year. We take lag values of independent and control variables to control for reverse causality. The results are reported in Table 5.3. 
In Table 5.3, Model (1) shows the relationship between the percentage of INEDs on bank misconduct. The result is consistent with our expectation, i.e., a ratio of INED is positively related to bank misconduct. The insignificant positive relationship between INED and bank misconduct finds its support from the previous literature (Nguyen et al., 2016), suggesting that board independence is not a sufficient criterion to gauge the monitoring ability of the directors as it is difficult to achieve true independence (Coles et al., 2014). Prior literature highlights that board independence is compromised by powerful CEOs who can influence those directors appointed during the CEO's tenure (Khanna et al., 2015). Only directors appointed before the current CEO's tenure are free from this type of intangible influence and, therefore, can objectively monitor the CEO (Nguyen et al., 2016). Moreover, it is argued that board independence is insufficient to provide oversight if there is homogeneity among directors' attributes (Joo et al., 2021). Reliance on group-level measures tends to inflate the appearance that directors are effective monitors (Hambrick et al., 2015). The result also raises a concern for stakeholder agency issues, which result in financial and reputational consequences for both shareholders and stakeholders, hence requiring a solution to minimize it. (Zaman et al, 2021; Jain and Zaman, 2020). 
Next, Table 5.3 (Model 2) shows the results of H1, i.e. gender heterogeneity. We find that INED gender heterogeneity reduces bank misconduct. These results are in line with gender socialization and the social role theory, which imply that women are more ethical than men (Adams and Ferreira, 2009; Cumming et al., 2015), less inclined to be overconfident, risk-averse and prefer security (Cohen et al., 1998; Cumming et al., 2021; Arnaboldi et al., 2021). Regarding board monitoring, females are more demanding monitors of managerial performance (Farrell and Hersch, 2005; Adams and Ferreira, 2009; Cumming et al., 2015). Since female independent directors are ethical, serve the broader interest of society and are better monitors, these qualities help align management's interests with those of the stakeholders (Arnaboldi et al., 2021; Jain and Zaman, 2020; Cumming et al., 2015). 
In Model (3), we report H2, i.e.  INED financial expert heterogeneity significantly reduces bank misconduct. Our result supports the view that diversity among financially expert directors enhances the director’s ability to understand complicated bank models and provides an overall benefit of lower cost of acquiring financial information (Harris and Raviv, 2008). Thus, diversity in this attribute results in more effective advising and monitoring roles by independent directors (Gilani et al., 2021). The findings contradict the moral hazard perspective in literature, where better directors' skills play an essential role in shifting the risk burden from shareholders to other stakeholders (Acharya et al., 2012; Minton et al., 2014). Our result also supports the view that a higher degree of specialized knowledge is crucial for independent directors to be more effective monitors (Gore et al., 2011). Without adequate financial training and experience, even motivated directors cannot determine whether the firm's financial policies are appropriate.
In Model (4) we report our H3, i.e. independent director tenure heterogeneity has a significant negative relationship with bank misconduct. The results indicate that more heterogeneity in INED tenure results in less bank misconduct. The result also highlights that having independent directors on the board with different tenures improves knowledge continuity (Wahid et al., 2018), decreases the probability of group cohesiveness (Janis, 1982) and decreases social integration and mutual attraction (O’Reilly, Caldwell, and Barnett, 1989). Thus, although socially integrated teams may be desirable in some settings, they pose a challenge to board monitoring as it results in group thinking and complacency (Wahid et al., 2018). 
Finally, we estimate (Equation 2) showing the combined impact of the INED heterogeneity index on bank misconduct. The results of H4 are reported in Model 6. We find that the INED heterogeneity index significantly reduces bank misconduct, i.e. a standard deviation change in INED heterogeneity index reduces bank misconduct by 0.0734, equivalent to $12.2m. Our results support H4 and indicate the heterogeneity in INED gender, financial expertise and tenure together are essential for mitigating bank misconduct and may, therefore, help improve the financial stability of the banking system.
The result of governance controls shows a negative relationship between board size and bank misconduct. From a stakeholder-agency perspective, larger rather than smaller boards are more likely to represent multi-stakeholder interests and should be more effective at reducing bank misconduct (Jain and Zaman, 2021). Similarly, a negative relationship between CEO power (CEO Tenure) highlights the risk-averse behaviours, representing managers serving their interests at the expense of shareholders (Mollah et al., 2021). Amongst bank-level control, we observe a negative relationship between accounting profit and misconduct, whereas larger banks are involved with more misconduct. The remaining control variables have the same signs as those in the literature (Arnaboldi et al., 2021; Zaman et al., 2021; Nguyen et al., 2020)
[Insert Table 5.3 here]
[bookmark: _Toc145616223]5.5.2 Endogeneity Concerns
The relationship between INED attribute heterogeneity and bank misconduct suffers from endogeneity concerns because of the complex nature of bank boards (Baghdadi et al., 2016). We address endogeneity using two approaches 1) Instrumental variable approach, 2) Propensity score matching approach 
5.5.2.1The Instrumental Variable (IV) Approach
 We resolve the issue of endogeneity by applying an instrumental variable (IV) model using 2SLS regressions. Although identifying instruments is challenging in governance studies (Adams and Mehran, 2012; Mollah et al., 2021). However, we try to resolve this problem by identifying the most appropriate instrument from the literature. Our selection of the instrumental variable is motivated by the role of the local labour market in supplying directors to a bank (Anderson et al., 2011; Nguyen et al., 2016; Mollah et al., 2021). We believe that the population in the bank's headquarters state is directly related to more supply of INED candidates with diverse attributes. Thus, we use the log of the city's population where the bank's headquarters is located as the first instrument.
A statistically significant relationship between the INED heterogeneity index and instrument variable and the endogeneity test results supports the selected instrument's validity. The instrumental variable approach's result aligns with our baseline model that INED heterogeneity reduces bank misconduct. As reported in our baseline model, we observe the same relationship between governance and bank-level control with bank misconduct (Table 4). Thus, the findings confirm that our baseline estimate of the negative relation amongst INED heterogeneity index and bank misconduct is free from endogeneity problems, and fewer bank misconducts result from heterogeneity in the INEDs' attributes.
[Insert Table 5.4]

5.5.2.2. Propensity Score Matching

To address selection bias due to firm-related characteristics or functional misspecification, we use propensity score matching (PSM) (Zaman et al., 2021; Armstrong et al., 2010; Rosenbaum and Rubin, 1983). To ensure that our treated and control firms are comparable, we match treatment and control firms using propensity score matching. We define our treatment group as the banks that had faced penalties. In contrast, the control group comprises banks that did not face any fines at any point in time. Our control group are comparable to our treatment banks in all other dimensions. We used all right-hand side variables in Equations (1) as matching criteria for PSM. We match the control banks with treatment banks based on matching criteria measured a year before the penalty was imposed to avoid any endogeneity issues. We then estimate the propensity scores using the nearest neighbour matching with a calliper of 0.01 without replacement. The results are reported in Table 5. Panel A of Table 5 reports the comparison of the univariate mean for treatment and control banks along with t-statistics. The findings show that treatment and control banks are qualitatively similar based on the matching variables. Panel B of Table 5 reports PSM regression, analysing whether the variation is due to INED attribute heterogeneity. The findings imply that INDED's attribute decreases the amount of bank misconduct. These findings are consistent with our baseline results that INED's attribute heterogeneity leads to lower bank misconduct. 
[ Insert Table 5.5 here]



[bookmark: _Toc145616224]5.5.3 Heterogeneity in the Attributes of Independent Non-Executive Directors (INEDs) and Bank Risk – Post-2009 Impact

The banking industry is the most regulated business globally; however, the increase in frequency and size of recent misconduct cases have intensified the efforts of regulators and related agencies to focus on this crucial issue. Regulators are responsible for taking necessary steps to reduce bank misconduct to protect the financial system's integrity, which can put bank customers at a disadvantage due to information asymmetry (Gaudio et al., 2022). Misconduct risk has received increasing attention from regulators, especially after the GFC 2007-2009.In this regard, regulators have introduced a complex web of consumer protection rules resulting in reduced financial misconduct (Barakat and Hussainey, 2013; Cumming et al., 2015; Bermpei, Kalyvas and Nguyen, 2018; Amiram et al., 2018). These laws include criminal penalties, job loss, and jail sentences. The consequences of these laws are not limited to financial impacts but also result in reputational loss, lower firm value and growth prospects (Karpoff et al., 2008; Cumming et al., 2015; Zaman et al., 2021). Karpoff et al. (2008) shows that in the U.S., 93% of the managers involved in misconduct lose their jobs, 28% face criminal penalties, and an average jail sentence of 4.3 years.
On the other hand, weak regulations and enforcement result in low financial market trading, lower levels of financial market participation and low economic value of the firms (see, e.g., La Porta et al., 1997, 1998, 2002, 2006; Giannetti and Wang, 2014). Prior research also points out that the occurrence of misconduct varies over time as the regulation changes. In the U.S., there have been five changes in financial misconduct regulations beginning in the 1990s, i.e.  Securities Enforcement and Penny Stock Reform Act of 1990, the implementation of the U.S. Sentencing Commission Guidelines for crimes by organizations in November 1991, the Private Securities Litigation Reform Act of 1995, the Sarbanes-Oxley Act of 2002, and the Dodd-Frank Act of 2010 (Amiram et al., 2018). Cohen et al. (2008) report that earnings management rose steadily in the years preceding Sarbanes-Oxley's passage, primarily in poorly performing industries. Prior studies have examined the consequences of illegal behaviour by studying the market reaction to violations of regulations and have shown the negative impacts of such behaviour on financial performance (Bhagat, Bizjak, and Coles, 1998) and the reputation of the offending institution (Fiordelisi, Soana, and Schwizer, 2013; Zeidan, 2013). 
Furthermore, the literature also shows an increase in board independence after the financial crisis of 2007-2009 (Vallascas et al., 2017). We follow Mollah et al. (2021) to test the shift towards board independence and its effect on INED attribute heterogeneity. We first show that INED’s attribute heterogeneity increased after the financial crisis (see figure 1)—we then examine the impact of independent directors' heterogeneity after the financial crisis. We run our baseline model (equation 2) using a dummy variable post-2009, interacting it with the INED heterogeneity index. We report the results in Table 5.6. 
Our results show that the interaction term  (Post 2009 * INED heterogeneity index) has a negative relationship with bank misconduct. The results imply that independent director heterogeneity has significantly changed independent directors' behaviour towards bank misconduct. The results also show that regulatory enforcement of bank misconduct after the financial crisis has substantially mitigated bank misconduct and improved director monitoring. The results are in line with similar studies gauging the impact of independent director's heterogeneity on bank risk-taking (Mollah et al., 2021) and the impact of regulation on bank misconduct (Cohen et al., 2008)
[Insert Table5.6 here]



[bookmark: _Toc145616225]5.5.4 Channel Analysis

According to stakeholder agency theory, corporate violation, e.g., misconduct, is an agency issue between stakeholders and management (Jensen and Meckling, 1976; Fama and Jensen, 1983). Furthermore, with information asymmetry, it becomes difficult for equity holders to monitor managers and other stakeholders (debtor holders, customers, taxpayers) to control banks from shifting risk (John et al., 2016). In such circumstances, it is the legal responsibility of directors, especially independent directors, to supervise agents and protect stakeholders’ interests (Hills and Jones, 1992). However, despite the legal obligation, directors face constraints in performing their responsibilities due to various circumstances, e.g., powerful CEO, lack of experience, knowledge and sometimes limited resources (Jain and Zaman, 2020; Zaman et al., 2021). Prior literature finds the solution to stakeholder agency problem through the formation of a heterogenous board which results in enhanced board monitoring and effectiveness (Akram et al., 2020; Haynes and Hillman, 2010)  
Thus, based on stakeholder agency theory and previous literature, we further examine our proposition of whether independent director heterogeneity leads to lower misconduct- in the presence of information asymmetry. We approach this issue by first analysing the direct relationship between the INED heterogeneity index and information asymmetry. As a second step, we re-examine the relationship between the INED heterogeneity index and bank misconduct based on high/low information asymmetry. 
We calculate information asymmetry as the difference between the bid and ask spread (Howe and Lin, 1992; Malik et al., 2020) and the dispersion of analysts' forecasts (Mollah et al., 2021; Mattei and Platikanova, 2017). We expect that INED heterogeneity should reduce information asymmetry through more varied viewpoints and greater access to information; thus, we expect a negative relationship between the INED heterogeneity index and information asymmetry measures. We also anticipate a stronger negative relationship between the INED heterogeneity index and bank misconduct for banks with high information asymmetry. The results are reported in Table 5.7. Panel A reports the result of the relationship between information asymmetry and the INED heterogeneity index, and the results show a significant reduction in information asymmetry due to INED attribute heterogeneity. Panel B of Table 5.7 reports the results of INED attribute heterogeneity and bank misconduct in high-low information asymmetry. The results, per our expectations, show that INED attribute heterogeneity reduces bank misconduct in banks with high information asymmetry. Overall, we can conclude that the risk-averse behaviour of INEDs is channelled through the mitigation of information asymmetry.
[Insert Table5.7 here]
5.5.5 Robustness
In this section, we conduct further analysis to confirm that INED directors' heterogeneity leads to lower bank misconduct. We test the robustness of our main results by using: i) alternative measures of bank misconduct, ii) a binomial regression model taking the dependent variable as a dummy variable iii) using an alternative proxy for heterogeneity index. We use the same control variables as our baseline regression, including year and bank fixed effects. All the standard errors are clustered at the bank level. The results are reported in Table 8. 
Following Zaman et al. (2021),  we use ln(number of penalties ) as a proxy for bank misconduct. The result is reported in Model (1) Table 8. The coefficient estimate is negative and statistically significant at the 1% significance level, confirming our baseline results. Some researchers prefer the number of fines over the total fines to capture bank misconduct (Arnaboldi et al., 2021; Nguyen et al., 2016; Liu, 2018; Cumming, 2015). The rationale is that the total fine amount does not represent the actual intensity of misconduct as the amount of fine imposed can be subject to the regulator’s prejudice due to political reasons and the systemic nature of the financial institutions (Arnaboldi et al., 2021). Moreover, there is a strong chance that penalty amounts are negotiable among regulatory agencies and banks depending on the banks' willingness to settle the claims. However, Model (2) findings confirm our hypothesis that INED attribute heterogeneity significantly reduces bank misconduct, even accounting for alternative proxy for bank misconduct.
 In Model (3), we argue that heterogeneity becomes more relevant when it reaches a certain threshold (Arnaboldi et al., 2020). The most common argument in this regard is that women when going a critical mass of three, have more influence over corporate decision-making (Atif et al., 2021). Prior literature addresses the issue of non-linearity using the threshold of the board features above and below a certain level (Cumming et al., 2015; Arnaboldi et al., 2021). We only use thresholds (above and below the median) for INED heterogeneity attributes. Our results show that more gender heterogeneity (above median), more financial experts heterogeneity (above median) and low tenure heterogeneity (below median) have a significant negative impact on bank misconduct[footnoteRef:14]. We form an index based on these variables. The results show that the negative relationship between the INED director's attribute heterogeneity remains consistent even after incorporating the linearity issue.  [14:  A detailed analysis of the linearity concept among INED hetrogenity variable and then forming an indexm is reported in Appendix. ] 

[ Insert Table 5.8 here]
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Despite the efforts of the regulators to improve the governance of U.S. banks and bank holding companies, financial misconducts are still prevalent and pose a threat to corporate stakeholders. Our study identifies that focusing only on the presence of independent directors and finding its impact on corporate outcomes is not an appropriate measure to gauge independent directors’ effectiveness. Our rationale for adopting diversity among independent directors is based on economic and social psychology literature that recommends diversity moderates group decisions (Bernile et al., 2018). Using a heterogeneity index based on diversity in gender, financial expertise, and tenure of independent directors, we show that more diversity in INED attributes results in lower bank misconduct. The finding remains consistent even after addressing robustness and endogeneity concerns. We further provide evidence that increasing regulatory scrutiny has made banks more aware of appropriately structuring their boards. Our result shows that heterogeneity among INED attributes has significantly reduced bank misconduct after the financial crisis of 2007-2009. This finding highlights the importance of internal bank governance for implementing regulations. Finally, we look at the potential channels through which INED attribute heterogeneity may reduce bank misconduct. Our analysis provides evidence supporting improvements in information asymmetry as a channel through which INED attribute heterogeneity reduces bank misconduct. 
Our paper has important implications for managers and policymakers. Our findings suggest that for independent directors to be more effective, importance should be given to the diversity among independent directors on the board concerning gender, financial expertise, and tenure. Appointing independent directors following the diversity principle can substantially reduce stakeholder agency problems. Moreover, diversity among INED attributes compliments the regulatory efforts (Sarbanes -Oxley Act 2002), which advocates for a more independent board. 
This study has certain limitations. Firstly, we have taken financial misconduct cases as reported in Violation Tracker following Arnaboldi et al. (2021) and Zaman et al.(2021). Due to financial constraints, we could only use the free database available for the public. However, the literature on bank misconduct uses different databases. Thus, we suggest that future research consider alternative sources reporting financial misconduct to investigate the suggestions of this study.
Furthermore, Violation Tracker holds limited information about the U.S. banking industry. The study on bank misconduct in the U.S. can be improved with the availability of more data. Finally, our study cannot capture the firms that engage in misconduct but are not caught. Hence, our results are based on the penalties identified by the regulatory authorities.
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Figure 12: Trend in Bank Misconduct ($) by Type
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	Violation

	Year
	Total Fine($m)
	No of Banks 
	Banking
	Economic
	Market
	Admin

	
	
	
	
	
	
	

	2004
	1362.4391
	16
	4
	3
	4
	5

	2005
	744.0088
	14
	2
	3
	2
	6

	2006
	803.8760
	14
	3
	0
	5
	6

	2007
	179.8829
	15
	6
	2
	4
	3

	2008
	28237.5045
	16
	5
	1
	6
	4

	2009
	2476.1242
	16
	7
	0
	1
	7

	2010
	5042.6748
	16
	3
	1
	6
	6

	2011
	4635.4311
	18
	6
	2
	4
	6

	2012
	33600.0558
	14
	6
	0
	3
	5

	2013
	41190.3649
	23
	6
	0
	7
	10

	2014
	41977.5888
	19
	3
	0
	5
	11

	2015
	6796.4967
	25
	6
	0
	13
	6

	2016
	3668.6139
	20
	5
	0
	7
	8

	2017
	1514.8523
	22
	3
	1
	5
	13

	2018
	5595.5449
	16
	6
	0
	4
	6

	2019
	372.3442
	20
	5
	0
	10
	5

	2020
	6433.3021
	8
	2
	0
	5
	1

	Total
	184631.1057
	
	78
	13
	91
	108


The table reports the total amount of fines across the sample banks, by year and in total. The statistics are reported for misconduct related to (i) banking business violations, (iii) economic sanction violations, (iv) market violations, and (v) administrative violations. Definitions of these violations is given in the Appendix.
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	Variable
	Obs
	Mean
	Std. dev.
	Min
	Max
	P25
	P50
	P75

	Total Fine ($m)
	1,103
	167
	1420
	0
	28000
	0
	0
	15000

	Log of Total Fine
	1,103
	4.121
	7.064
	0
	24.055
	0
	0
	9.615

	No of Fine
	1,103
	0.913
	2.538
	0
	21
	0
	0
	1

	Gender Heterogeneity
	1,103
	0.258
	0.139
	0
	0.497
	0.18
	0.277
	0.375

	Financial Expert Heterogeneity
	1,103
	0.297


	0.135
	0
	0.5
	0.18
	0.297
	0.420

	Tenure Heterogeneity
	1,103
	2.122
	0.113
	1.906
	2.347
	1.906
	2.150
	2.179

	Heterogeneity Index
	1,103
	0.049
	1.629
	-4.441
	4.864
	-4.158
	0.054
	4.218

	Board Independence
	1,103
	0.816
	0.106
	0.385
	1
	0.769
	0.846
	0.90

	Board Size
	1,103
	12.416
	3.159
	6
	28
	10
	12
	14

	Log of Board Size
	1,103
	2.569
	0.233
	1.946
	3.367
	2.397
	2.564
	2.708

	CEO Tenure
	1,071
	1.195
	1.116
	-2.302
	3.292
	0.530
	1.360
	2.041

	CEO Duality
	1,103
	0.621
	0.485
	0
	1
	0
	1
	1

	ROA
	1,103
	0.009
	0.017
	-0.161
	0.172
	0.007
	0.008
	0.121

	Total Assets
	1,103
	15723
	465756.1
	942.094
	3386071
	5321.1
	13497.88
	57208.87

	Log of TA
	1,103
	9.905
	1.812
	6.849
	15.035
	8.579
	9.510
	10.954

	Leverage to TA
	1,103
	0.008
	0.049
	0
	0.563
	0
	0
	0

	Charter Value
	1103
	0.147
	0.097
	0
	1.531
	0
	0.139
	0.945

	Capital
	1,103
	11.575
	3.373
	0
	25.67
	10.09
	11.68
	13.3

	Risk
	1,103
	0.011
	0.014
	0
	0.145
	0.003
	0.006
	0.013

	Growth
	1,034
	-0.008
	0.013
	-0.094
	0.044
	-0.011
	-0.005
	-0.001
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	VARIABLES
	Misconduct
	Misconduct
	Misconduct
	Misconduct
	Misconduct
	Misconduct

	
	
	
	
	
	
	

	INED Gender Heterogeneity
	
	-0.0984** (0.04303)
	
	
	-0.0947** 
(0.0431)
	

	INED Financial Expertise Heterogeneity
	
	
	-0.0734*
(0.0391)
	
	-0.0704*
(0.0389)
	

	INED Tenure Heterogeneity
	
	
	
	-0.0682**
	-0.0676***
	

	
	
	
	
	(0.0259)
	(0.0248)
	

	INED Heterogeneity Index
	
	
	
	
	
	-0.0734***

	
	
	
	
	
	
	(0.0182)

	Board Independence
	0.0191
	0.0285
	0.0124
	0.0163
	0.0287
	0.0191

	
	(0.0511)
	(0.0502)
	(0.0511)
	(0.0503)
	(0.0510)
	(0.0506)

	Board Size
	-0.130**
	-0.130**
	-0.109**
	-0.119**
	-0.0985*
	-0.0947*

	
	(0.0577)
	(0.0581)
	(0.0521)
	(0.0568)
	(0.0518)
	(0.0513)

	Growth
	0.0359
	0.0469
	0.0335
	0.0468
	0.0562*
	0.0485

	
	(0.0291)
	(0.0302)
	(0.0334)
	(0.0285)
	(0.0337)
	(0.0332)

	Bank Size
	0.135
	0.261
	0.0648
	0.253
	0.300*
	0.175

	
	(0.160)
	(0.189)
	(0.141)
	(0.156)
	(0.154)
	(0.135)

	Charter Value
	-0.383*
	-0.391**
	-0.377**
	-0.305
	-0.336*
	-0.364*

	
	(0.194)
	(0.180)
	(0.189)
	(0.205)
	(0.189)
	(0.188)

	Bank Capital
	0.130*
	0.138*
	0.137*
	0.0884
	0.119
	0.132*

	
	(0.0763)
	(0.0749)
	(0.0767)
	(0.0749)
	(0.0768)
	(0.0761)

	ROA
	-0.178*
	-0.162*
	-0.180*
	-0.179*
	-0.155
	-0.162

	
	(0.0970)
	(0.0909)
	(0.0989)
	(0.106)
	(0.0985)
	(0.0983)

	CEO Tenure
	-0.0533
	-0.0461
	-0.0501
	-0.0589
	-0.0489
	-0.0477

	
	(0.0400)
	(0.0399)
	(0.0372)
	(0.0371)
	(0.0371)
	(0.0369)

	Risk
	-0.0565**
	-0.0656**
	-0.0536*
	-0.0771**
	-0.0841***
	-0.0631**

	
	(0.0282)
	(0.0272)
	(0.0282)
	(0.0321)
	(0.0291)
	(0.0280)

	Leverage
	-1.212**
	-1.280**
	-1.280*
	-1.111**
	-1.419**
	-1.289*

	
	(0.575)
	(0.502)
	(0.692)
	(0.460)
	(0.688)
	(0.687)

	Total Fine t-1
	0.0335
	0.0328
	0.0324
	.02955
	0.0238
	0.0231

	
	(0.0563)
	(0.0557)
	(0.0339)
	(0.0538)
	(0.0337)
	(0.0337)

	Constant
	-0.879***
	-0.914***
	-0.919***
	-0.745***
	-0.9333***
	-0.925**

	
	(0.308)
	(0.272)
	(0.329)
	(0.464)
	(0.478)
	(0.326)

	Year and Bank Control
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	955
	955
	955
	955
	955
	955

	R-squared
	0.571
	0.574
	0.573
	
	0.580
	0.580


The table reports the panel fixed effect model results for the total misconduct fines in year t. independent director’s attributes heterogeneity variables are Gender Heterogeneity, Financial Expertise Heterogeneity, and Tenure Heterogeneity. Gender Heterogeneity is a Blau Index for gender. Financial Expertise Heterogeneity is a Blau index for financial expertise. Tenure Heterogeneity is the coefficient of variation of an independent director’s board tenure. INED Heterogeneity Index is a standardized heterogeneity index of three independent directors’ attributes. Board controls include board size and CEO tenure. Bank controls include size, profitability, growth, risk, leverage, capital, and charter value. ***, **, * denote significance at the 1%, 5%, 10% level, respectively. Definitions of the variables are provided in Appendix B. All independent variables are lagged by one year. Standard errors are clustered at the bank level and are reported in parentheses.
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	(1)
	(2)

	VARIABLES
	

	
	First Stage
	Second Stage

	
	INED Heterogeneity
Index
	Misconduct

	State Population
	-0.4147***
 (0.1379)
	

	INED Heterogeneity Index
	
	-0.6328*** 
(0.2669)

	Board Independence
	0.3169***
(0.1381)
	0.3395***
(0.1429)

	Board Size 
	1.7929***
(0.7089) 
	1.1425
(0.7266)

	Bank Size
	0.0392
(0.1045)
	0.3619***
(0.0839)

	Growth
	30.557***
 (13.662)
	26.67**
(14.125)

	Charter Value
	-0.4909
(1.0083)
	-0.1088
(0.8115)

	Capital
	0.0446
(0.0367)
	-0.0794**
(0.0283)

	ROA
	-0.9950
(5.9902)
	0.04737
(0.0323)

	CEO Tenure
	0.0189***
 (0.0292)
	0.0501*
(0.0293)

	Risk
	-0.4577
(15.704)
	-12.890*
(24.200)

	Leverage
	1.4906
(1.4127)
	1.4106
(1.7028)

	Total Fine t-1
	 -0.1211
(0.1638)
	0.5579***
(0.2154)

	Constant
	5.0471***
(1.7860)
	-6.2164***
(1.6690)

	Observations
	955
	955

	Year and Bank FE
	Yes
	Yes

	R-squared
	0.275
	0.264

	Endogeneity Test
	
	

	Wu Hausman F Statistics
	13.42***
	

	Weak Instrument Test
	
	

	Anderson-Rubin Wald Chi2
	6.38***
	


The table presents the results of the 2SLS regressions. Column (1) shows the first-stage regression where the independent directors Heterogeneity Index is the dependent variable. The instrumental variable is City Population, and city Population is the log of bank headquarters' city population. Columns 2 report results for second stage models for bank misconduct. Other right hand side variables remain the same as the baseline model. Control variables are winsorized at 99% of the bank-year distribution. All independent and control variables are lagged by one period. The standard errors are clustered at the bank level and are reported in parentheses. Definitions of the variables are provided in Appendix B. *, **, and ***Significance at 10%, 5%, and 1% levels, respectively.
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	Panel A: Balancing table for propensity score matching – Outcome Variable: Bank Misconduct

	
	Treated
	Control
	Treatment - Control

	Variables
	N
	Mean 
	N
	Mean
	t-test (p value)

	Heterogeneity Index
	249
	3.6011
	249
	3.6113
	-0.28 (0.778)

	Board Independence 
	249
	0.18724
	249
	0.16338
	0.24(0.812)

	Board Size
	249
	0.30388
	249
	0.34285
	-0.35(0.725)

	Growth
	249
	-0.0436
	249
	0.0785
	-0.38(0.706)

	Bank Size
	249
	0.2044
	249
	0.2441
	-0.48 (0.634)

	Charter Value
	249
	-0.2567
	249
	-0.2635
	-0.39 (0.695)

	Capital
	249
	0.7670
	249
	0.7944
	-0.43 (0.688)

	ROA
	249
	-0.3049
	249
	-0.2844
	-0.41 (0.680)

	CEO Tenure
	249
	-0.1608
	249
	-0.1354
	-0.28(0.782)

	Risk
	249
	0.4518
	249
	0.4075
	0.35 (0.726)

	Leverage
	249
	-0.4772
	249
	-0.4508
	-0.81 (0.421)

	Panel B: Base Line Regression Using Propensity Score Matched Sample

	Variables
	Misconduct

	Heterogeneity Index
	-0.1788***
(0.0814)

	Board Independence 
	0.880
(0.1405)

	Board Size
	-0.0074
(0.1489)

	Growth
	0.1407
(0.0886)

	Bank Size
	-0.7933***
(0.4150)

	Charter Value
	-0.4857
(0.4442)

	Capital
	0.2845
(0.2319)

	ROA
	0.1285  
(0.2283)

	CEO Tenure
	-0.0754
 (0.1100)

	Risk
	-0.0293
  (0.0966)

	Leverage
	-2.5673  
 (2.882)

	Total Fine
	0.0509
(0.0771)

	Constant 
	-0.3986   
(1.3674)

	Year and Bank FE
	Yes

	Observations
	249

	Adjusted R-Square
	0.2048


In this table, we identify the treatment group as banks with penalty amounts, while the control group includes banks with no penalty by employing a propensity score matching procedure. Panel A demonstrates the statistics of the matching process, and Panel B demonstrates the estimation of regression analysis using a Propensity Score Matching sample. A detailed description of the variables is given in Appendix B. Standard errors are reported in parentheses. ***, **, * indicates significance at the 1, 5, 10 percent levels, respectively
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	(1)
	(2)

	VARIABLES
	Misconduct
	Misconduct

	Heterogeneity Index *Post Crisis 2009
	
	-0.0403**
(0.0226)

	
	
	

	Heterogeneity Index *Financial Crisis (2007-2009)
	-0.0483
	

	
	(0.0597)
	

	Financial Crisis (2007-2009)
	0.105
	

	
	(0.230)
	

	Post Crisis (2009)
	
	0.207*

	
	
	(0.124)

	INED Heterogeneity Index
	-0.0871***
(0.0198)
	-0.0480**
(0.0217)

	Board Independence
	0.0081
	0.0061

	
	(0.0509)
	(0.0516)

	Board Size
	-0.0812
	-0.0787*

	
	(0.0518)
	(0.0519)

	Growth
	0.0500
	0.0504

	
	(0.0333)
	(0.0334)

	Bank Size
	0.121
	0.109

	
	(0.139)
	(0.176)

	Charter Value
	-0.406**
	-0.372**

	
	(0.191)
	(0.188)

	Bank Capital
	0.0822
	0.0619

	
	(0.0799)
	(0.0863)

	ROA
	-0.168*
	-0.180*

	
	(0.0988)
	(0.0988)

	CEO Tenure
	-0.0491
	-0.0529

	
	(0.0369)
	(0.0369)

	Risk
	-0.0677*
	-0.0711**

	
	(0.0281)
	(0.0282)

	Leverage
	-1.245*
	-1.221*

	
	(0.689)
	(0.691)

	Total Fine
	0.0208
	0.0183

	
	(0.0337)
	(0.0337)

	Constant
	-0.857**
	-0.905**

	
	(0.329)
	(0.326

	Year & Bank FE
	Yes
	Yes

	Observations
	955
	955

	R-squared
	0.075
	0.080














This table reports the effect of the independent director Heterogeneity Index on bank misconduct risk during and after the global financial crisis. Model (1) shows independent director attribute heterogeneity during the financial crisis. Model (2) shows the impact of independent directors’ attribute heterogeneity after the financial crisis calculated as the total fine amount to a bank in a year (t). INED Heterogeneity Index is a standardized index of three INED attributes of heterogeneity. Control variables are winsorized at 99% of the bank-year distribution. All independent and control variables are lagged by one period. The standard errors are clustered at the bank level are reported in parentheses. Definitions of the variables are provided in Appendix B. *, **, and ***Significance at 10%, 5%, and 1% levels, respectively.
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	(1)
	(2)

	Panel A: INED Hetero Index, Analysts Forecast Dispersion, and Bid Ask Spread

	VARIABLES
	Dispersion
	Spread 

	INED Heterogeneity Index
	-0.0568* 
(0.0295)
	-0.0516*
(0.0280)

	Governance Control 
	Yes
	Yes

	Firm Control
	Yes
	Yes

	Year and Bank FE
	Yes
	Yes

	Observations
	908
	640

	Adj R-squared
	0.6522
	0.7039

	Panel B: Heterogeneity Index and misconduct partitioned by Analysts’ Forecast Dispersion and Spread

	
	Misconduct
	Misconduct

	
	Dispersion
	Spread

	Variables
	High
(> median)
	Low
(<= median)
	High
(> median)
	Low
(<= median)

	INED Heterogeneity Index
	-0.0956**
(0.0142)
	-0.0624
(0.0509)
	-0.0874**
(0.0399)
	-0.0508
(0.0582)

	Firm Control
	Yes
	Yes
	Yes
	Yes

	Governance Control
	Yes
	Yes
	Yes
	Yes

	Year and Bank FE
	Yes
	Yes
	Yes
	Yes

	Observations
	536
	416
	627
	325

	Adj R-squared
	0.5630
	0.5617
	0.4458
	0.6417



The table reports test results on the information asymmetry channel. Panel A presents regression results for the effect of INED Heterogeneity Index on different measures of information asymmetry (e.g., Analysts’ Forecast Dispersion and Bid-Ask Spread). Panel B reports regression results for the effect of the INED Heterogeneity Index on bank misconduct in both high information asymmetry and low information asymmetry conditions. A higher than the median value of information asymmetry proxies is defined as high information asymmetry and lower than median value of information asymmetry proxies are defined as low information asymmetry. The table used same controls as our base line model. A detailed description of all the variables is included in Appendix. Standard errors are reported in parentheses. *** (**, *) indicates significance at the 1 (5, 10) percent levels, respectively. 
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	(1)
	(2) 
	(3)
	(4)

	VARIABLES
	Misconduct (Number of Fines)
	Negative Binomial Model 
	Total Fine (Linear Index)
	Total Fine (Alternative proxy of Heterogeneity Index)

	
	
	
	
	

	Heterogeneity Index
	-0.0314***
	-0.0689***
	-0.101***
	-0.2760*** 

	
	(0.0078)
	(0.0345)
	(0.0333)
	(0.0862)

	Board Independence
	0.1397
(0.1844)
	0.2468
(0.5981)
	0.0235   
(0.0508)
	0.0334 
(0.0510)

	Board Size
	-0.0110
	-0.5026*
	-.1105   
	-0.1290

	
	(0.1052)
	(0.3318)
	(0.0511)
	(0.0506)

	Growth
	2.4745*
	11.6095*
	0.0441 
	0.0538 

	
	(1.3572)
	(6.7496)
	(0.0333)
	(0.0336)

	Bank Size
	0.0203
	0.3388***
	0.1605  
	0.3352***

	
	(0.0324)
	(0.0491)
	(0.1358)
	(0.1493)

	Charter Value
	-0.2733
	-0.2753
	-0.3554**   
	0.0334**

	
	(0.1570) *
	(0.6443)
	(0.1888)
	(0.1889)

	Capital
	0.0143***
	-0.0266*
	0.1242 *  
	0.1075

	
	(0.0065)
	(0.0204)
	(0.0764)
	(0.0766)

	ROA
	-2.0408
	-2.1341
	-0.1729 ** 
	-0.1603*

	
	(1.888)
	(8.611)
	(0.0986)
	(0.0987)

	CEO Tenure
	-0.0057*
	-0.0277*
	-0.0546*    
	-0.0560

	
	(0.0032)
	(0.0138)
	(0.0370)
	(0.0370)

	Risk
	-6.7798***
	-3.8346
	-0.0667*   
	-0.0827

	
	(2.7134)
	(11.366)
	(0.0282)
	(0.0292)

	Leverage 
	-2.9593*
	-1.5742
	-1.2379* 
	-1.2899*

	
	(1.5763)
	(1.4998)
	(0.6891)
	(0.6891)

	No Fine
	0.0417
	0.9280**
	
	

	
	(0.0336)
	(0.1247)
	
	

	Total Fine
	
	
	0.0241  
(0.0339)
	0.0261
(0.0338)

	Constant
	-0.0124**
	-2.285***
	-0.6978  
	-2.266***

	
	(0.4020)
	(0.9356)
	(0.3325)
	(0.5431)

	Observations
	955
	955
	955
	955

	Year and Bank FE
	Yes
	Yes
	Yes
	Yes

	Adj R-squared
	0.6077
	
	0.543
	0.5372

	Pseudo R-Squared
	
	0.2958
	
	



This table shows the results of additional tests for the effect of independent directors’ attribute heterogeneity on bank misconduct risk. Model (1) reports the results for panel fixed effects using an alternative proxy for misconduct risk, i.e., the Number of Fines. Model (2) reports the baseline model using an alternative proxy for misconduct risk (number of fines) and a negative binomial model. Model (3) reports the baseline model using panel fixed effects and an alternative measure of heterogeneity index. All independent variables are lagged by one year. Standard errors are clustered at the bank level and are reported in parentheses. Board controls include board size and CEO tenure. Bank controls include bank size, profitability, growth, risk, leverage, capital, and charter value. ***, **, * denote significance at the 1%, 5%, 10% level, respectively. Definitions of the variables are provided in Appendix A.




Appendix

Appendix A: .List of sampled sanctions and sanctioning regulatory agencies
	Sanction type 
	Sanction
	Sanctioning regulatory agency

	Banking business violations
	Banking violation
	Office of the Comptroller of the Currency (OCC) Federal Reserve New York State Department of Financial Services (NYSDFS) New York County District Attorney (NYCDA)

	
	Anti-money laundering deficiency
	Federal Reserve Justice Department Criminal Division New York State Department of Financial Services (NYSDFS)

	
	Fraud
	Justice Department Criminal Division

	
	Mortgage abuse
	US Attorney Justice Department multiagency referral

	
	Financial institution supervision failure
	Commodity Futures Trading Commission

	
	Investor protection violation
	Securities and Exchange Commission (SEC) Commodity Futures Trading Commission

	Economic sanction violations
	Economic sanction violation
	Justice Department Criminal Division Office of Foreign Assets Control US Attorney

	
	US sanction violation
	Office of Foreign Assets Control

	Market violations
	Toxic securities abuse
	Federal Housing Finance Agency National Credit Union Administration US Attorney Justice Department Civil Division

	
	Securities issuance or trading violation
	Securities and Exchange Commission (SEC) Commodity Futures Trading Commission

	
	Interest rate benchmark manipulation
	Justice Department Criminal Division Commodity Futures Trading Commission Federal Reserve

	
	Foreign exchange market manipulation
	Justice Department Criminal Division Federal Reserve Justice Department Antitrust Division

	
	Energy market manipulation
	Federal Energy Regulatory Commission

	Administrative violations
	Tax violation
	Justice Department Tax Division US Attorney

	
	Accounting fraud or deficiency
	Commodity Futures Trading Commission

	
	Falsification of records of NY financial institutions
	New York County District Attorney (NYCDA)

	
	Data submission deficiency
	Commodity Futures Trading Commission

	
	False Claims Act
	Justice Department Civil Division US Attorney

	
	Consumer protection violation
	Consumer Financial Protection Bureau

	
	Employment discrimination
	Equal Employment Opportunity Commission

	
	Benefit plan administrator violation
	Employee Benefits Security Administration

	
	Wage and hour violation
	Labour Department Wage and Hour Division

	
	Workplace safety or health violation
	Occupational Safety & Health Administration

	
	Servicemembers Civil Relief Act
	Justice Department Civil Rights Division

	
	Environmental violation
	Environmental Protection Agency



Source (Arnaboldi et al., 2021)

Appendix B  Variable definitions
	Variable
	Definition

	
	

	Total Fine ($m)
	Author's own calculation using violation tracker/regulatory agency website as used by Zaman et al. (2021) and Arnaboldi et al. (2021)

	Log of Total Fine
	Log of the variable Total Fine (Zaman et al., 2021)

	No of Fine
	The number of fines (total) in a bank year. Authors' own calculation using violation tracker/regulatory agency website as used by Arnaboldi et al. (2021)

	Log of No of Fine
	Log of the variable No of Fine (Zaman et al., 2021)

	Gender Heterogeneity 
	We construct a Blau index for gender heterogeneity of independent non-executive directors by following Radu and Samili (2021) Mollah et al. (2021).

	Financial Expert Heterogeneity
	We construct a Blau index for financial expertise of independent non-executive directors by following Fang et al. (2018) and Mollah et al (2021)

	Tenure Heterogeneity
	By following Wahid et al. (2018), we calculate it as 
CV =  mean/SD, where the mean and standard deviation is based on the tenures of each director on board of the bank

	Heterogeneity Index
	By following Mollah et al (2021) and Bernile et al. (2018), we normalize Gender INED Financial Expertise Heterogeneity, and INED Tenure Heterogeneity by its mean and standard deviation (i.e. STDZ) for scaling and equally weighting each of the three attributes to construct an INED Heterogeneity Index

	Board Independence
	Percentage of independent directors on the board

	Board Size
	Total number of directors on the board

	
	

	Log of Board Size
	Log of number of directors on the board

	CEO Tenure
	Tenure of CEO in years

	ROA
	The ratio of net income to total assets

	Total Assets
	Total assets ($m)

	Log of TA
	Log of total assets

	Leverage to TA
	Total Debt to total assets

	Charter Value
	Market value of equity to book value of equity

	Capital 
	Tier1 ratio

	Risk
	The ratio of nonperforming loans to total assets

	Growth
	Percentage change in total assets over the year



Appendix C.: Correlation Matrix:
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	

	1. Total Fine
	1.000
	
	
	
	
	
	

	2. Gender Heterogeneity
	-0.248***
	1.000
	
	
	
	
	

	3. Financial Expert Heterogeneity
	-0.150***
	0.261***
	1.000
	
	
	
	

	4. Tenure Heterogeneity
	0.047***
	-0.247***
	-0.057***
	1.000
	
	
	

	5. Heterogeneity Index
	0.071***
	0.484***
	-0.657***
	0.099***
	1.000
	
	

	6. Board Size
	0.173***
	0.105***
	-0.190***
	-0.0445
	-0.237***
	1.000
	

	7. CEO Tenure
	-0.147***
	-0.071***
	-0.086***
	0.016***
	0.024***
	-0.085***
	

	8. ROA
	0.027
	0.114***
	-0.069***
	-0.053
	0.136***
	0.018
	

	9. Bank Size
	0.626***
	0.438
	0.256
	-0.091
	0.092***
	-0.184***
	

	10. Leverage
	0.133***
	0.130***
	-0.017
	0.013
	0.119***
	-0.043
	

	11. Capital
	-0.096***
	0.059***
	-0.044
	0.036
	0.093***
	0.042
	

	12. Risk
	-0.134***
	-0.189***
	-0.089***
	0.269***
	-0.003
	0.006
	

	13. Growth
	0.078***
	0.027***
	0.027
	0.022
	0.127***
	0.041
	

	
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)

	CEO Tenure
	1.000
	
	
	
	
	
	

	ROA
	
	1.000
	
	
	
	
	

	Bank Size
	
	-0.0157
	1.000
	
	
	
	

	Leverage
	
	0.6000***
	0.059***
	1.000
	
	
	

	Capital
	
	-0.227***
	-0.001
	-0.364***
	1.000
	
	

	Risk
	
	-0.344***
	-0.181***
	-0.082***
	0.156***
	1.000
	

	Growth
	
	-0.133***
	0.068***
	0.0464
	0.116***
	0.299***
	1.000




































Appendix D: INED Heterogeneity Index and Bank Misconduct- Linear Construction of Index
	

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	VARIABLES
	Total Fine
	Total Fine
	Total Fine
	Total Fine
	Total Fine
	Total Fine
	Total Fine
	Total Fine

	Gender Heterogeneity (More)
	-0.136*
(0.0806)
	
	
	
	
	
	
	

	Expert Heterogeneity (More)
	
	-0.127*
(0.0668)
	
	
	
	
	
	

	Tenure Heterogeneity (More)
	
	
	0.0892*
(0.0466)
	
	
	
	
	

	Gender Heterogeneity (Low)
	
	
	
	0.0886
(0.0681)
	
	
	
	

	Expert Heterogeneity (Low)
	
	
	
	
	0.0821
(0.0662)
	
	
	

	Tenure Heterogeneity (Low)
	
	
	
	
	
	-0.0892*
(0.0466)
	
	

	Heterogeneity Index1
	
	
	
	
	
	
	-0.101***
	

	
	
	
	
	
	
	
	(0.0333)
	

	Heterogeneity Index2
	
	
	
	
	
	
	
	-0.0106

	
	
	
	
	
	
	
	
	(0.0356)

	Board Size
	-0.132***
	-0.118**
	-0.124**
	-0.136***
	-0.120**
	-0.124**
	-0.113**
	-0.132***

	
	(0.0507)
	(0.0512)
	(0.0508)
	(0.0508)
	(0.0515)
	(0.0508)
	(0.0509)
	(0.0508)

	Growth
	0.0435
	0.0323
	0.0430
	0.0410
	0.0337
	0.0430
	0.0453
	0.0362

	
	(0.0335)
	(0.0333)
	(0.0334)
	(0.0334)
	(0.0334)
	(0.0334)
	(0.0332)
	(0.0334)

	Bank Size
	0.201
	0.0984
	0.173
	0.203
	0.117
	0.173
	0.176
	0.145

	
	(0.135)
	(0.134)
	(0.132)
	(0.138)
	(0.134)
	(0.132)
	(0.131)
	(0.132)

	Charter Value
	-0.401**
	-0.369*
	-0.368*
	-0.382**
	-0.367*
	-0.368*
	-0.361*
	-0.389**

	
	(0.189)
	(0.189)
	(0.189)
	(0.189)
	(0.190)
	(0.189)
	(0.188)
	(0.189)

	Capital
	0.145*
	0.140*
	0.120
	0.134*
	0.137*
	0.120
	0.130*
	0.138*

	
	(0.0758)
	(0.0756)
	(0.0759)
	(0.0756)
	(0.0757)
	(0.0759)
	(0.0753)
	(0.0763)

	ROA
	-0.181*
	-0.187*
	-0.168*
	-0.167*
	-0.183*
	-0.168*
	-0.174*
	-0.181*

	
	(0.0989)
	(0.0989)
	(0.0990)
	(0.0994)
	(0.0990)
	(0.0990)
	(0.0985)
	(0.0993)

	CEO Tenure
	-0.0494
	-0.0520
	-0.0543
	-0.0473
	-0.0515
	-0.0543
	-0.0529
	-0.0514

	
	(0.0370)
	(0.0369)
	(0.0370)
	(0.0371)
	(0.0370)
	(0.0370)
	(0.0368)
	(0.0370)

	Risk
	-0.0647**
	-0.0561**
	-0.0632**
	-0.0603**
	-0.0552*
	-0.0632**
	-0.0680**
	-0.0573**

	
	(0.0283)
	(0.0280)
	(0.0282)
	(0.0281)
	(0.0281)
	(0.0282)
	(0.0281)
	(0.0281)

	Leverage
	-1.204*
	-1.215*
	-1.252*
	-1.246*
	-1.221*
	-1.252*
	-1.244*
	-1.212*

	
	(0.691)
	(0.691)
	(0.691)
	(0.692)
	(0.692)
	(0.691)
	(0.689)
	(0.692)

	Total Fine
	0.0320
	0.0314
	0.0279
	0.0336
	0.0326
	0.0279
	0.0243
	0.0339

	
	(0.0339)
	(0.0339)
	(0.0340)
	(0.0339)
	(0.0339)
	(0.0340)
	(0.0339)
	(0.0339)

	Constant
	-0.776**
	-0.823**
	-0.927***
	-0.937***
	-0.930***
	-0.838**
	-0.704**
	-0.865***

	
	(0.334)
	(0.329)
	(0.329)
	(0.331)
	(0.330)
	(0.329)
	(0.332)
	(0.334)

	Observations
	955
	955
	955
	955
	955
	955
	955
	955

	R-squared
	0.039
	0.040
	0.040
	0.038
	0.038
	0.040
	0.046
	0.036

	Year and Bank FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



The table reports the results of the effects of independent directors' heterogeneity on bank misconduct risk measured by Total Fine in a year (t) with the use of thresholds for the independent director's heterogeneity, where suffixes More and Low indicate a variable board value above and below median level, respectively. Model (7) shows the significant Heterogeneity index adding more gender diversity, more financial expert heterogeneity, and low Tenure heterogeneity. Model (8) shows index formed from more gender heterogeneity, financial expert heterogeneity, and tenure heterogeneity. Bank-specific characteristics are winsorized at 99% of the bank-year distribution. All independent variables are lagged by one period. The standard errors clustered at the bank level are reported in parentheses. Definitions of the variables
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CHAPTER 6 









1. [bookmark: _Toc145616227]Conclusion


[bookmark: _Toc145616228]6.1 Summary of the main findings

This thesis is motivated by the post-2007-2009 regulatory reforms, focusing on risk governance for the banking industry. We argue that banks differ from non-banking firms as they are highly leveraged and get protection from regulators through implicit and explicit guarantees (Mehran et al., 2011; John et al., 2016; Srivastav et al., 2016). These features make risk management more challenging and mostly favour shareholders in the form of high levels of risk (Srivastav et al., 2016). This thesis differs from prior risk management work in banks. We support the current debate that bank governance should not be limited to addressing shareholders but should also account for the interest of creditors and taxpayers. We focus our research on three broad themes of post-2007-2009 regulatory response on risk governance: the importance of chief risk officer in bank risk management function, the effectiveness of bank risk culture and the relevance of board structures (board diversity) on bank risk. The common theme in all three essays highlights the central role of the board in establishing an effective risk governance system. Our emphasis throughout the thesis is on the monitoring and advising role of the board. 
Chapter 3 investigates the relationship between female chief risk officers (CRO) and bank risk. We begin our hypothesis with the rationale that the board is responsible for setting the optimal risk level. However, the board requires accurate risk assessment and timely communication of risk-related information to determine the appropriate risk level. To achieve these objectives, the role of CRO is very crucial. We further link the importance of CRO from risk management literature, highlighting the presence of CRO as a criterion for an effective risk management function. We find a gap in the literature, with no study to the best of our knowledge exploring the gender impact of CRO on bank risk. Using a unique dataset of 120 US banks for 2004-2018, we find that female CROs have a significant positive relation with bank risk. The finding supports the literature associating females at top executive positions serving shareholder incentives through higher risk-taking activities. The result supports the literature by suggesting that females who enter a finance career have the same risk preferences as their male colleagues. We argue that despite the efforts done by institutional investors and regulators to improve female representation in corporations, females still face a glass ceiling, especially in specific sectors of the economy, such as banking, where a strong masculine culture constrains them from advancing their careers. Thus, this could be one reason female risk officers in banks prefer a higher level of risk, maintaining their competitiveness and improving their career prospects.
The existing research further builds the argument that like any other executive female CROs do not work in isolation, and their working environment can influence their decision-making. Using managerial discretion theory, we develop the hypotheses, considering the circumstances under which female CROs' risk preferences can change. According to the literature, female managers' decisions are influenced by their relationship with other executives and board members, who can either improve or constrain female managers' impact on corporate outcomes. We find that female presence on the board and risk committee can moderate the risk behaviour of the female CRO and consequently lead to less risky activities. The findings support gender socialization theory that suggests that males and females learn different behaviours, and females are generally more caring, compassionate, and attentive to others' needs. These soft skills (trustworthy, caring, and friendly) create a comfortable environment where executives feel comfortable sharing information. Our results also confirm economic base theories presenting a “business case” for women on board, i.e., gender-diverse boards improve board monitoring and hence their ability to reduce bank risk. Our results also support the agency theory indicating that independent board committees increase the board's effectiveness by advising, monitoring, and disciplining the executives. 
Furthermore, we find that the CRO reporting line to the board plays a significant role in moderating the risk-taking behaviour of female CROs. The results highlight CRO's significance as part of the risk management function in communicating risk-related information to the board in a timely manner. Our result provides empirical evidence of how information filtering (resulting in agency problems) can be reduced by improving the organizational hierarchy, i.e., allowing CROs to report related matters directly to the board. 
We conduct endogeneity and robustness tests to confirm our model validity. We estimate an instrumental variable (IV) regression using two-stage least squares (2SLS) to address endogeneity concerns. We then employ propensity score matching (PSM) to improve possible sample selection bias. We further investigate the impact of regulations on bank risk. We use the Dodd-Frank Act (2010) as a criteria to represent regulatory impact because it compelled banks of a certain size to appoint CROs and adopt separate risk committees. Our results provide useful insight and reveal that the presence of females in CRO positions significantly reduces bank risk due to regulatory efforts post-2009. We test the robustness and consistency of our findings using an alternative proxy for bank risk and applying panel fixed effects. Our baseline regression results, i.e., a positive relationship between CRO gender and bank risk, remain statistically significant even after addressing these econometric concerns.
In Chapter 4, we present the case of the importance of risk culture for effective risk management. We build on the recent banking literature acknowledging the relationship between corporate culture and risk management practices with a dominant view that banks with high-risk cultures are engaged in more risk-taking. We add to the emerging literature on risk culture and bank risk by suggesting the moderating impact of board gender diversity on bank risk culture and risk relationships. Using a sample of 120 U.S. banks and bank holding companies (BHC) for 2004-2018, we employ a panel setting to explain the relationship between bank risk, risk culture and board gender diversity. We find a negative relationship between bank risk and risk culture in the presence of a gender-diverse board. Our results provide empirical evidence for social role theory, suggesting that women are more ethical, risk-averse, better at monitoring and have a different impact on corporate outcomes than their male counterparts due to gender stereotypes. Thus, ethicality is the mechanism through which gender-diverse boards improve the corporate outcome (risk) by enhancing the organisation's culture. Our findings also support the economic-based theories suggesting that women bring unique experiences, skills, and ethics, which results in better monitoring by the board through improved outcomes.
Further, this study shows that boards with three or more females substantially impact risk culture more than those with two or fewer females, confirming the critical mass theory. Our analysis also highlights the environment female board members provide for effective decision-making. In this regard, we explore the impact of female leaders (CEO/Chairwoman) on risk culture and bank risk relationships. We find that female leaders do not impact the risk culture and the bank risk. However, we show that a female on board provides a conducive environment that significantly encourages the female leader to influence corporate culture and bank risk. We support our finding with the argument that despite the regulatory, public and social movements to increase female representation in firms, female representation at senior executive positions (CEO/Chair) has been very low in the U.S. In comparison to this, regulatory and social efforts have resulted in an increase in female representation at the board level. Thus, female on the board has a more dominant role than female CEO/chair in banks.
We further extend our argument by the impact of regulation on bank risk. We debate that regulators have made a considerable effort after the financial crisis of 2007-2009 by highlighting culture as deserving more attention to prevent the reoccurrence of such situations. We complement the regulatory steps towards improving risk culture with recent trends of increased women representation on the board. We test whether the shift towards enhanced risk culture and women's representation on board impacts bank risk-taking after the financial crisis of 2007-2009. We find a significant negative coefficient on the interaction term, i.e. risk culture, female on board and post-2009. The result indicates that increased emphasis by regulators on risk culture has not resulted in banks improving their culture, as risk culture has a positive relationship with bank risk post-2009. Our findings support the literature claiming that banks are rigid about their culture and do not learn from past mistakes. We find that the presence of female on board post-2009 has been influential in improving the bank culture and are the reason behind the lower level of risk in banks post-200. The results are consistent with our baseline hypothesis, confirming that board gender diversity moderates the relationship between risk culture and bank risk-taking.
To test the validity and reliability of our study, we conduct a set of endogeneity and robustness tests. We report our baseline model using alternative measures for our key variables of interest in various robustness checks by using an alternative proxy for bank risk, risk culture, and female presence on board. We also introduce bank size effects to address the concern that our baseline result might be affected by large banks (i.e., banks susceptible to more risk-taking and perceived as too big-to-fail). We categorize the banks into quartiles based on the total value of assets and estimate our baseline model excluding the banks in the top quartile. Interestingly, we find a significant moderating role of female board representation in small banks' risk culture and risk-taking behaviour. Our finding has an important implication, i.e. while recent reforms promote the appointment of more females on the board of larger banks, our results highlight the benefits of gender-diverse boards for small and medium-sized banks. Although small and medium-sized banks are not as relevant as larger banks for financial stability; however they do play an important role is building trust and confidence in the overall financial system. The estimations' results confirm the robustness of our baseline model, i.e. females on the board moderate the relationship between risk culture and bank risk-taking.
We address endogeneity concerns by first handling the issue of reverse causality by taking the lag of independent variables. Further, to improve possible selection bias, we employ propensity score matching (PSM) to control for observable characteristics between banks with risky cultures and banks with less risky cultures. All our endogeneity tests support our baseline model. 

Chapter 5 focuses on board structure, mainly on diversity among independent directors’ attributes. This chapter examines the impact of independent director attributes on corporate misconduct. Using the Violation Tracker database, we collect misconduct data for 69 U.S. banks and bank holding companies for 2004-2020. We measure the quality of independent directors by looking at heterogeneity in independent directors' attributes. We construct a heterogeneity index based on gender, financial experience, and tenure heterogeneity among independent directors. We begin our analysis by first showing the association among INED heterogeneity in gender, financial expertise, and tenure with bank misconduct. We find that INED gender heterogeneity reduces bank misconduct. This finding aligns with gender socialization and the social role theory, which imply that women are more ethical than men, risk-averse and prefer security. Next, we show that the INED financial experience heterogeneity significantly reduces bank misconduct. We support our result by giving the view that financial expertise enables the directors to understand complicated bank models better. The director’s financial expertise also benefits the bank by cost-effectively acquiring and understanding financial transactions and related risks. Our result also supports the view that a higher degree of specialized knowledge is crucial for independent directors to be more effective monitors (resulting in lower risk-taking). Our results for tenure heterogeneity also show a significant negative relationship with bank misconduct, showing that the higher the INED tenure heterogeneity, the fewer the bank penalties. The result also highlights that having independent directors on the board with different tenures improves knowledge continuity, decreases the probability of group cohesiveness and decreases social integration and mutual attraction. Finally, we show that heterogeneity in independent directors' attributes (measured as the heterogeneity index) helps mitigate bank misconduct. Our rationale for building an index is based on the argument that combining heterogeneity among various directors' attributes is an adequate criterion for evaluating independent director effectiveness on bank risk.
Next, we investigate whether heterogeneity in independent director attributes has significantly reduced bank misconduct after the financial crisis of 2007-2009. We first show that independent directors' heterogeneity increased after the financial crisis, and we then examine the impact of independent directors' heterogeneity after the financial crisis. The results indicate that independent director heterogeneity has significantly changed independent directors' behaviour towards bank misconduct during post-2009. The results also reveal that regulatory enforcement of improving board structures after the financial crisis has substantially helped reduce bank misconduct and enhanced director monitoring.
We further examine our proposition of whether independent director heterogeneity leads to lower misconduct- in the presence of high information asymmetry. We approach this issue by first analysing the direct relationship between the INED heterogeneity index and information asymmetry. As a second step, we re-examine the relationship between the INED heterogeneity index and bank misconduct based on high/low information asymmetry. We measure information asymmetry as the difference between the bid and ask spread and the dispersion of analysts' forecasts. Our results show a significant negative association between the INED heterogeneity index and information asymmetry. We further find that INED heterogeneity results in lower bank misconduct for banks with high information asymmetry. Overall, our findings show that the risk-averse behaviour of INEDs is channelled through the mitigation of information asymmetry.
We confirm the validity and reliability of our model by conducting endogeneity and robustness tests. First, we use an IV  model using 2SLS regression to solve the issue of reverse causality. Our instrument selection is motivated by the role of the local labour market in supplying directors to a bank. We use the log of the city's population where the bank's headquarters is located as the instrument. The instrumental variable approach's result aligns with our baseline model that INED heterogeneity reduces bank misconduct. Thus, we can say that our baseline model, i.e. a negative relationship between INED heterogeneity index and bank misconduct, is free from endogeneity and the cause of lower misconducts is primarily because of heterogeneity in the INEDs' attributes.
To address selection bias due to firm-related characteristics or functional misspecification, we use propensity score matching (PSM) (Zaman et al., 2021; Armstrong et al., 2010; Rosenbaum and Rubin, 1983). To ensure that our treated and control firms are comparable, we match treatment and control firms using propensity score matching. We define our treatment group as the banks that had faced penalties. In contrast, the control group comprises banks that did not face any fines at any point in time. Our control group are comparable to our treatment banks in all other dimensions. We used all right-hand side variables in Equations (1) as matching criteria for PSM. We match the control banks with treatment banks based on matching criteria measured a year before the penalty was imposed to avoid any endogeneity issues. We then estimate the propensity scores using the nearest neighbour matching with a calliper of 0.01 without replacement. The findings show that treatment and control banks are qualitatively similar based on the matching variables. The result of PSM regressions using the matched sample indicates that INED's attribute decreases the amount of bank misconduct. These findings are consistent with our baseline results that INED's attribute heterogeneity leads to lower bank misconduct. 
We test the robustness of our main results by using alternative measures of bank misconduct, a binomial regression model taking the dependent variable as a dummy variable (bank penalized for conducting misconduct), using an alternative proxy for the heterogeneity index. We use the same control variables as our baseline regression, including the year and bank fixed effects. The results show that the negative relationship between the INED director's attribute heterogeneity remains consistent even after conducting these robustness checks.



[bookmark: _Toc145616229]6.2. Contribution and Implication

[bookmark: _Toc145616230]6.2.1. Chapter3

In this chapter, we contribute to the recent attention given by policymakers, academicians, and the media to the presence of a female in top management positions, i.e. CEOs, CFOs and board of directors. However, there is less focus on the impact of gender in other crucial corporate financial decision-making roles, such as CROs. This paper contributes to the literature by analyzing the effect of female CROs on bank risk. Chief Risk Officer is an important designation, as after the financial crisis of 2007-2008, multiple regulations have highlighted the role of a special officer responsible for risk-taking with reporting line directly to the board. To the best of our understanding, this study is the first to provide evidence of the relationship between female CROs and bank risk.
Secondly, this study contributes to the literature on ERM where the presence of CRO is used as a criterion to represent the bank's seriousness in implementing ERM practices and a step towards better risk management (Beasley et al., 2005; Beasley & Warr, 2007; Pagach & Warr, 2011; Hines & Peters, 2015). We provide novel evidence that even accounting for gender, CROs' presence does not reduce bank risk. This finding reveals that although CRO is an important executive to monitor risk management activities, it is not a sufficient criterion to identify the seriousness of financial institutions in implementing ERM practices, as suggested in the previous literature. Moreover, the finding highlights the agency problem issue and emphasizes the monitoring of managers, who, if left unmonitored, pursue policies for their interests (Abernathy et al., 2014). 
Thirdly, this study contributes to the literature on female representation at the board and committee level (Adams & Ferreira, 2009; Yu et al., 2017; Adams & Raghunathan, 2017; Zalata et al., 2019 Girardone et al., 2021; Malik et al., 2021). We show that female CROs serve the shareholders' interests and participate in high-risk-taking ventures. However, female representation at the board and committee level serves the broader interest of stakeholders by significantly moderating the relationship between female CROs and bank risk. Finally, this study contributes to the ongoing debate on risk governance in banks aftermath of the 2007-09 GFC. Post_2009 results show that regulatory efforts after the financial crisis of 2007-2009 in improving the risk management practices by appointing a dedicated risk officer and demanding more female representation, i.e., female CRO, has significantly reduced the bank’s risk.
6.2.1.1. Implication

This paper has important policy implications for regulators in different jurisdictions. First, the mere appointment of a risk officer is not a sufficient criterion to determine the success of the risk management function. However, governance arrangements can be essential for any risk management function to succeed. 
Our results have important implications for corporate boards of directors, the diversity debate and policy reforms that have gained momentum worldwide. First, we suggest that, like other executives, CRO's preferences are also aligned with shareholders. However, governance arrangements can be vital for monitoring executives and thus protecting stakeholders’ interests. Therefore, paying attention to board composition, i.e., having more gender-diverse boards, can improve risk-taking by executives (CRO). Although our findings confirm that banks with female directors improve risk management, recent legislative efforts regarding gender quotas should extend beyond the board level. We suggest that for more value-adding roles that female directors can contribute inside corporate boardrooms, female representation should be increased, especially on risk committees. Moreover, to improve risk management within banks and to protect stakeholder interests, it is appropriate for corporate boards to have separate risk committees and consider appointing female directors into risk monitoring roles. Moreover, our study suggests that to reduce the bank risk level, regulators should focus on changing the reporting line of CRO to the board as a step toward a better risk management function. 
[bookmark: _Toc145616231]6.2.2. Chapter 4

This chapter extends the literature on risk culture and bank risk-taking by providing an empirical solution, i.e., how to improve a bank's risk culture, which mitigates the bank’s risk. To understand the mechanism through which the risk culture can reduce bank risk, we suggest the presence of females on the board based on the ethicality/ risk aversion argument. In line with the gender socialization theory, our results indicate that women impact banks' risk culture as they are more ethical and caring and bring unique skills and experiences to corporate boards (e.g., ethical behaviour and risk aversion). Secondly, our findings contribute to the critical mass literature, i.e., the ethical/risk aversion channel is more visible if there are three or more female board of directors. Our study further contributes to the importance of gender-diverse boards as they provide a conducive environment for female leaders (CEO/Chairwoman) to influence bank culture and, eventually, bank risk.
6.2.2.1 Implications

The findings of Chapter 4 serve as a justification to point the attention of regulators to making corporate culture their regulatory priority. These findings further imply that the disconnected regulatory responses around governance and culture may not be sufficient to curb a bank's excessive risk-taking. This study provides evidence that policymakers should take a holistic approach to risk management in financial institutions by looking at the combined impact of governance structures (board gender diversity) and culture on risk-taking. 



[bookmark: _Toc145616232]6.2.3. Chapter 5

The study makes valuable contributions. First, our work relates to the debate on governance and misconduct in the banking industry (Nguyen et al., 2016; Arnaboldi et al., 2020, 2021; Gaudio et al., 2022). Prior literature relates bank misconduct with overall board characteristics (Zaman et al., 2021; Arnaboldi et al., 2021, 2020); we contribute to this literature by providing the first empirical evidence of how independent directors can reduce bank misconduct. We show that heterogeneity in specific attributes of independent directors can be used to measure the quality of INED directors. In this way, we contribute by providing an empirical solution to previous studies highlighting the effectiveness of INED directors but cannot offer a solution( Adams, 2012; Mehran et al., 2012).
Secondly, our study contributes to the literature exploring the impact of board diversity on corporate outcomes (Adams, Hermalin, and Weisbach, 2010; Coles et al., 2014; Bernile et al., 2018; Mollah et al., 2021). Our findings support the theory of Barananchuck and Dybvig (2009), which states that multiple aspects of board diversity jointly can explain corporate decisions in an improved manner. This finding is based on the argument that homogeneity among board members can result in more idiosyncratic decisions as it attracts less scrutinizing within the board.  
Third, our study adds to the debate on gender heterogeneity and bank misconduct. Prior studies have attempted to study the presence of a female on the board as a whole (Cumming et al., 2015; Arnaboldi et al., 2020; 2021; Joo et al., 2021). As suggested in critical mass theory, i.e. women significantly impact corporate policies once they reach a specific number; in the same way, we provide evidence that the presence of women among INED can also result in lower misconduct. 
Similarly, the general perception in banking literature is that the financial expertise of the board increases risk-taking (Aebi, Sabato and Schmid, 2012, Minton et al., 2014). Our study contributes to the emerging literature on how board financial expertise can reduce bank risk and improve corporate decision-making (Mollah et al., 2021; Gilani et al., 2021). Our study is the first to provide empirical evidence that financial heterogeneity among INED results in lower bank misconduct. 
Fourth, our study significantly contributes to the discussion regarding INED tenure heterogeneity and bank misconduct. There is a conflicting view in the literature concerning board tenure. Some studies find long tenure improves boards' decision-making (Beasley, 1996; Vafess, 2003). In contrast, some studies relate longer tenure with status quo and board entrenchment leading to weaker monitoring (Nguyen et al., 2016; Zaman et al., 2021). Our results show that the tenure heterogeneity of INED reduces bank misconduct because, in this way, banks benefit from the knowledge and experience of senior and junior independent directors. 
6.2.3.1 Implication

This study has important implications for banks and regulators by emphasizing the importance of the board selection mechanism. Appointing independent directors following the diversity principle can substantially reduce stakeholder agency problems. Moreover, diversity among INED attributes compliments the regulatory efforts (Sarbanes -Oxley Act 2002), which advocates for a more independent board. Our findings suggest that for independent directors to be more effective, importance should be given to the diversity among independent directors on the board concerning gender, financial expertise, and tenure.
Fourth, this study has important implications for the shareholders, suggesting that while managers execute financial misconduct, the shareholders bear the financial cost. Thus, shareholders pay the consequences of financial misconduct through reputational and financial repercussions. Although we do not deal with whether this penalizing system is fair, we believe that system can be improved if shareholders enforce a more efficient internal monitoring system.
Finally, our study raises a significant concern for regulators, academicians and policymakers, i.e. while financial reporting misconduct has negative career consequences for responsible executives, however; its consequences are not clear for the directors. 

[bookmark: _Toc145616233]6.3. Future Research

The current surge of the financial crisis and corporate governance scandals highlight the need for banks to show their commitment to risk management in such a way as to protect stakeholders. Thus, future research must understand the factors that can serve broader stakeholders’ interests by managing bank risk. In this thesis, we argue that although regulators, policymakers and academicians perceive chief risk officer as an essential designation, however; CRO's impact on risk-taking is ambiguous. Due to data and time limitations, we could not focus on other characteristics of CROs; thus, we recommend that future research focus on other CRO attributes to determine the true impact of a CRO on bank risk management function.
Furthermore, we stress the importance of the relationship between bank culture and bank risk; however, our work does not link bank culture to broader economic and social consequences. Thus, there is a potential for future researchers to investigate the impact of bank culture at the macro level. Although this thesis has attempted to address the problem of endogeneity between risk culture, bank risk and gender-diverse boards using lag of independent and control variables and propensity score matching; however, we expect that there can still be some potential for endogeneity due to the nature of the way independent variables are linked with the bank risk.   
Finally, we suggest including more databases to evaluate the relationship between governance arrangements and bank misconduct risk. This study has taken financial misconduct cases as reported in Violation Tracker following Arnaboldi et al. (2021) and Zaman et al.(2021). However, we could not use other databases as used in the literature on bank misconduct due to financial limitations. Thus, we suggest that future research consider alternative sources reporting financial misconduct to investigate the suggestions of this study. Finally, our study cannot capture the firms that engage in misconduct but are not caught. Hence our results are based on misconduct reported and detected by U.S. regulatory authorities. 
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