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Abstract

This study aims to examine the moderating effect of board gender diversity in the relation-
ship between the overconfidence of the CEO and corporate tax avoidance of listed firms in
Jordan. Based on upper echelons theory, agency theory, and resource dependence theory,
it examines the potential influence of female board representation on the tax implications
of managerial overconfidence in an emerging-market context. The study uses panel data
of 70 industrial and service enterprises listed on the Amman Stock Exchange (ASE) for
the period (2019–2024), yielding 420 firm-year observations. To measure corporate tax
avoidance, we use the effective tax rate (ETR) and cash flow effective tax rate (CFETR),
and CEO overconfidence is measured by a composite index of observable executive char-
acteristics. The level of board gender diversity is computed as the percentage of female
directors, and the hypotheses are tested with panel regression models that include relevant
firm-level control variables. The results indicate that CEO overconfidence is negatively and
significantly related to ETR, suggesting that the overconfident CEO is more likely to engage
in tax avoidance. The moderating results also indicate that the relationship between board
gender diversity and tax avoidance is reshaped by enhancing accrual-based tax avoidance
and curbing cash-based tax avoidance. The results contribute to the literature on executive
traits, corporate governance, and tax behavior by providing evidence from Jordan and by
applying a practical measure of CEO overconfidence suitable for contexts with limited
data availability.

Keywords: CEO overconfidence; board gender diversity; corporate tax avoidance; effective
tax rate; cash flow effective tax rate; corporate governance; Jordan; emerging markets

1. Introduction
Over the last few years, the issue of tax avoidance has been actively discussed in the ac-

counting and finance literature across various institutional settings (Almaharmeh et al., 2024;
Dang & Nguyen, 2022), and Hanlon and Heitzman (2010) have defined tax avoidance as the
minimization of explicit corporate taxes payment by applying different means, strategies,
and actions. As corporate tax burdens have increased over time, tax avoidance has become
a substantial component of corporate financial management, directly affecting firms’ cash
flows and the wealth available to shareholders (Almaharmeh et al., 2024). Consequently,
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many businesses are encouraged to utilize several tax avoidance techniques to minimize
their tax liabilities and conserve their financial resources (S. Chen et al., 2010).

In fact, previous studies have revealed a significant difference in tax avoidance strate-
gies among companies, and these differences are attributed to various factors (such as
institutional environments, ownership structures, corporate governance mechanisms, and
firm-specific characteristics) (Almaharmeh et al., 2024; Souguir et al., 2024). More re-
cent studies, relying on the upper-echelons view, have redirected the focus to individual
executive traits, claiming that the psychological traits and behavioral patterns of top execu-
tives are likely to play a major role in corporate policies and strategies (Hsieh et al., 2018;
Lakhal et al., 2023). According to this view, the outcomes of an organization are a manifes-
tation of the values, experiences, and cognitive attributes of top managers (Hambrick, 2007).
One such trait is the CEO’s overconfidence, which is the subject of the current research
and which strongly influences the corporate risk tolerance policies, reporting practices,
investment, and financing decisions.

In the finance and accounting literature, overconfident CEOs are considered to
be managers who tend to underestimate risk and overestimate their ability to pro-
duce future cash flows, or alternatively, to systematically overestimate corporate in-
vestment opportunities (Malmendier & Tate, 2005). Both theoretical and empirical ev-
idence suggest that overconfident CEOs are more likely to adopt aggressive invest-
ment policies (Malmendier & Tate, 2008), engage in excessive mergers and acquisitions
(Schrand & Zechman, 2012), and take more risks (J. Li & Tang, 2010; Z. Li & Zhang, 2022).
These behaviors can be carried over naturally to corporate tax strategies. Hsieh et al. (2018),
for example, find that overconfident CEOs and CFOs lead to higher levels of tax avoidance,
and Lakhal et al. (2023) show that overconfident CEOs are positively associated with tax
avoidance. Further evidence suggests that executives who are more risk-seeking are more
likely to be involved in higher levels of tax avoidance (Baghdadi et al., 2022).

Despite theoretical expectations and empirical evidence on the executive
overconfidence–tax avoidance relationship, two gaps remain. First, most evidence comes
from developed markets, where evidence in emerging economies, especially the Middle
East and North Africa (MENA) region, remains scarce (Hsieh et al., 2018; Lakhal et al.,
2023). Limited research has focused on board gender diversity in the MENA context,
with the majority of studies focused on governance mechanisms, including board na-
tionality diversity, disclosure practices, ownership structures, and digital transformation
(Alshabibi et al., 2022; Khelil & Khlif, 2023; Lassoued et al., 2025; Souguir et al., 2025).
Second, and more importantly, prior studies have explored the direct impact of CEO over-
confidence on accrual-based and cash-based tax avoidance, with few studies examining
whether board gender diversity moderates this relationship and whether the moderation
effect varies between these two forms of tax avoidance. To fill these gaps, this study
investigates whether board gender diversity moderates the relationship between CEO
overconfidence and the two forms of tax avoidance in the case of Jordanian companies.

Board gender diversity has received growing interest in the academic and policy liter-
ature as a determinant of improved monitoring and corporate strategic decisions. The ex-
isting literature, adopting the resource dependence and agency perspectives, identifies that
female directors improve control and reduce managerial opportunism (Amin et al., 2022)
and tend to have a diversity of cognitive resources, broader networks of stakeholders,
and increased legitimacy (Hillman & Dalziel, 2003). Through their advisory and monitor-
ing functions, female directors are anticipated to influence firms’ strategic and financial
decision-making, including those related to tax avoidance policies. Empirical studies found
that boards with a larger percentage of female directors are less likely to be aggressive in
their tax policies and more likely to adhere to rules of law and be concerned about the

https://doi.org/10.3390/jrfm19070512

https://doi.org/10.3390/jrfm19070512


J. Risk Financial Manag. 2026, 19, 512 3 of 25

image of the company (L. H. Chen et al., 2019; Lanis et al., 2017). Consequently, we will ex-
amine the moderating effect of board gender diversity on the executive overconfidence–tax
avoidance relationship.

However, the influence of board gender diversity may differ across forms of tax
avoidance. Previous research, drawing upon the agency perspective, suggests that board
members are expected to balance the benefits of tax planning against the risks of aggressive
tax avoidance (Armstrong et al., 2015). Therefore, when companies do not take full advan-
tage of available tax planning opportunities, board members are more likely to support
tax strategies that optimize shareholder value as long as such strategies remain within ac-
ceptable and lawful limits (Armstrong et al., 2015). From this perspective, female directors
may influence tax avoidance differently depending on the form of tax avoidance strategies
implemented. That is, female directors may support tax planning that is legally defensible
and value-enhancing while also constraining strategies that increase regulatory, reputa-
tional, or litigation risk. In financial reporting contexts, accounting-based tax avoidance
strategies depend on accounting adjustments and timing differences, making them more
rule-based and legally defensible within the financial reporting framework. In contrast,
cash-based tax avoidance strategies are, in many cases, viewed as more risk-intensive
and observable strategies, and consequently, may expose firms to regulatory scrutiny and
financial penalties (Dyreng et al., 2008; Hanlon & Heitzman, 2010).

Given this distinction, it is unclear whether gender diversity in the boardroom affects
the link between CEO overconfidence and tax avoidance similarly for both forms of tax
avoidance—or whether the moderation is in the opposite direction. This study, thus,
answers the following theoretical question: Does board gender diversity moderate the
relationship between CEO overconfidence and tax avoidance and, if so, is the direction
of the moderation different for accrual-based and cash-based tax avoidance strategies?.
Specifically, we hypothesize that gender diversity on the board reinforces the relationship
between CEO overconfidence and accrual-based tax avoidance but weakens the correlation
between CEO overconfidence and cash-based tax avoidance.

The Jordanian context provides a good opportunity to examine the hypothesis that the
relation between CEO overconfidence and tax avoidance is moderated by gender diversity.
Jordan is an emerging market where ownership is highly concentrated, boards have less
representation of women, and corporate governance structures are still evolving, creating
a special context in which the characteristics of the executive interact with the structure
of the boards. Although the importance of governance mechanisms as determinants of
tax behavior has been highlighted, the behavioral aspect, specifically CEO overconfidence,
has received little attention (Alqatamin et al., 2017; Bataineh, 2025). Because of the limited
amount of data available in Jordan, we rely on a composite index for measuring CEO over-
confidence, using six observable executive traits: gender, age, educational level, financial
background, tenure, and political connections.

This study contributes to the literature in several ways. First, it adds to the behavioral
corporate governance literature by connecting CEO overconfidence to tax avoidance in
an emerging market setting. Second, it combines upper echelons theory with agency
and resource dependence views to test the moderating effect of board gender diversity.
Third, it offers new evidence on the topic of Jordan, which adds to the scanty literature
on executive characteristics and tax conduct in the Middle East markets. Lastly, and most
importantly, the study provides a more detailed analysis of the impact of managerial biases
on different forms of corporate tax strategy by utilizing both accrual-based (ETR) and
cash-based (CFETR) measures of tax avoidance, revealing that gender diversity reshapes
the nature of tax avoidance, not just its level.
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2. Literature Review and Hypotheses Development
2.1. CEO Overconfidence

The CEO, as the highest-ranking executive in an organization, plays a key role in
shaping corporate strategy, vision, policies and culture to ensure the company’s success
(Aliani et al., 2016; García-Meca et al., 2021). Their influence is deeply embedded in the
upper echelon perspective, which suggests that corporate strategic decisions, policies,
priorities, and practices are a reflection of the experiences, personalities, and values of top
managers (Hambrick, 2007). A growing body of research in the accounting and behavioral
finance literature has explored how the attributes-related personal traits of the top executive
manager team influence the corporate strategic policies (García-Meca et al., 2021). Among
these attributes, CEO overconfidence, the trait of interest in the present study, has been the
focus, given the latter’s significant influence on corporate risk-taking policies, reporting
practices, investment, and financing decisions.

The concept of overconfidence originates from behavioral economics and psychol-
ogy studies, where overconfidence refers to an individual’s systematic tendency to over-
estimate personal abilities, the precision of private information, or control over future
outcomes (Taylor & Brown, 1988; Weinstein, 1980). In the finance and accounting litera-
ture, overconfident CEOs are viewed as managers who usually tend to underestimate
risk and overestimate their capacity to generate future cash flows, or equivalently, sys-
tematically overestimate corporate investment opportunities. However, early research by
Malmendier and Tate (2005) explicitly introduces observable CEO-level proxies for over-
confidence, where a CEO is viewed as overconfident when they systematically delay
exercising deep-in-the-money stock options. Their argument stems from the view that
CEO overconfidence tends to overestimate and inflate their abilities to generate superior
future performance. Using this measure, they show that overconfident CEOs overinvest,
particularly when internal funds are abundant, and engage in value-destroying mergers
and acquisitions. These findings establish CEO overconfidence as a measurable and eco-
nomically significant managerial trait, but the lack of data availability in several developing
business environments, including Jordan, makes this measure inapplicable.

Subsequent studies extend these insights across a wide range of corporate policies, includ-
ing corporate financial reporting policy and decisions. Indicatively, Ahmed and Duellman
(2013) analytically show that overconfident managers view conservative accounting
as an unnecessary pessimistic accounting approach because they overestimate the fu-
ture performance of the firm. In a situation where financial performance falls short of
expectation, Schrand and Zechman (2012) also indicate that overconfident executives
tend to be more prone to manipulating reported accounting figures in order to close
the gap between expectations and reality. Further, overconfident managers and CEOs
are more likely to distort disclosure practices and withhold unfavorable information
(Sumiyana et al., 2023), while simultaneously engaging in higher levels of risk-taking, as
their biased beliefs lead them to overestimate future outcomes and underestimate potential
risks (Malmendier & Tate, 2005).

The effects of CEOs’ overconfidence go beyond their reporting behavior to the cor-
porate financial and investment policy. Hirshleifer et al. (2012) demonstrate, for in-
stance, that overconfident CEOs adopt aggressive investment policies that lead to higher
firm risk and higher stock return volatility. Additionally, findings from Gervais et al.
(2011) suggest that such managers are inclined to persist in unsuccessful ventures and
take risks even when faced with unclear or unfavorable information. Furthermore,
Malmendier and Tate (2005, 2008), while analyzing the relationship between CEO over-
confidence and value-destroying mergers, display that CEOs who are highly overconfident,
due to overestimating investment opportunities, are more likely to engage in acquisition
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or merger transactions or ambitious expansion programs without fully considering the
potential risks that destroy corporate value. In other words, increased merger activity
tends to result in lower average deal quality, leading to negative market reactions to
merger announcements. Overconfidence is also associated with distinctive payout and
financing policies, as they prefer to lower the cash outflow of dividends, reflecting a be-
lief that internally retained funds can be invested more profitably under their leadership
(Cordeiro, 2009).

Overconfident executives are more likely than others to engage in practices that destroy
firm performance or resource availability, even when such practices involve increased risk
or ethical ambiguity, because such actions support the CEO’s self-perception and reinforce
their desire for achievement and recognition. Collectively, this literature indicates that CEO
overconfidence can shape an extensive range of corporate policies, including—as explored
in the next section—the firm’s propensity to engage in tax avoidance.

2.2. CEO Overconfidence and Tax Avoidance

In recent years, research on tax avoidance has identified significant variation in tax
avoidance activities among firms, and such variation is attributed to the business setting
to which the firms belong (Armstrong et al., 2012; Dyreng et al., 2008), and firm-specific
factors, such as equity ownership, and more importantly, traits, preferences, and incen-
tives of the firm’s management—the trait of interest in the present study. As the most
important decision makers in firms, the literature considers the link of corporate tax strate-
gies/policies and executive managers (Armstrong et al., 2012; Dyreng et al., 2010), and
more recently, studies consider the individual executive characteristics-tax avoidance rela-
tionship (Koester et al., 2017). These studies argue that executive managers use aggressive
tax avoidance to increase after-tax performance as one form of rent extraction at the expense
of shareholders.

From the upper echelon perspective, corporate decisions and organizational per-
formance outcomes are influenced by management attributes, such as CEOs’ attributes
(Hambrick, 2007; Hambrick & Mason, 1984). Among these characteristics is overconfi-
dence, which reflects a manager’s tendency to overestimate their knowledge and decision-
making ability and to expect outcomes that are unrealistically favorable (Gilson, 1989;
Taylor & Brown, 1988; Weinstein, 1980). This bias is especially salient among CEOs, as indi-
viduals with strong confidence and optimism are more likely to be promoted to the highest
executive positions (Goel & Thakor, 2008). Self-serving motivations, such as bonus entitle-
ments and professional reputation concerns, make overconfident CEOs highly committed
to achieving those performance goals (Gilson, 1989). Their optimistic predispositions could
affect decisions on major corporate reporting issues and financial policies (borrow more
money) and overestimate corporate investment opportunities, leading them to pursue
riskier projects (Hackbarth, 2008; Heaton, 2002). Firms with wide-scale investment oppor-
tunities have a high motivation to lower their taxes, which results in the release of internal
cash flows for growth (Edwards et al., 2016). Tax avoidance presents a legally legitimate
way for overconfident CEOs to increase the amount of resources available to finance their
ambitious investment strategies.

The existing literature provides much evidence that CEOs’ overconfidence is associated
with aggressive corporate behavior. To illustrate, overconfident executives are more likely
to adopt more aggressive tax planning strategies since they underestimate the expenses
that can be incurred in the event of regulatory scrutiny and penalties (Chyz et al., 2019). In
the same vein, Kubick and Lockhart (2017) noted that overconfident CEOs are more likely
to seek greater tax aggressiveness, especially when supported by external rewards like CEO
awards. Empirical evidence from different institutional contexts further supports this rela-
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tionship. CEO overconfidence has been observed to have a positive effect on tax planning
activities in emerging markets (Aliani et al., 2016). Similarly, in Brazil, overconfident CEOs
tend to pursue more tax-aggressive behavior (Carrer & Slavov, 2021). Consistent results
are reported in Asian settings, where overconfidence in CEOs is a major contributor to tax
avoidance, and the effect varies according to the type of CEO (Sutrisno et al., 2022).

The more recent research is based on this evidence, but incorporates additional mod-
erating and contextual factors. Indicatively, Karavitis et al. (2025) demonstrate that over-
confident CEOs commit tax avoidance and, at the same time, they use corporate social
responsibility practices to justify their behavior. Likewise, Listiani et al. (2025) discover that
the strength of this relationship is dependent on firm characteristics, including size and
the demographics of the CEO. In general, the literature is consistent in its argument that
CEO overconfidence results in greater corporate tax avoidance in various countries and
institutional contexts. While prior evidence from developed and some emerging markets
supports this relationship, the Jordanian institutional context offers a distinct test of its
generalisability. Furthermore, establishing the direct effect is essential before investigat-
ing how board gender diversity reshapes this relationship. Thus, this study suggests the
following hypothesis:

H1. Firms with overconfident CEOs are more likely to engage in tax avoidance, relative to firms
with non-overconfident CEOs.

2.3. The Moderating Role of Board Gender Diversity

Although the CEO, as the highest-ranking executive in an organization, plays a key
role in shaping corporate strategy, vision, policies, and culture, and more importantly,
corporate tax planning (Dyreng et al., 2010), their influence is more likely to be affected
by board members, such as female directors, especially, when CEOs are overconfident
and tend to prioritize risky and aggressive strategies. Such governance dynamics are
driven by the agency perspective (Jensen & Meckling, 1976), which emphasizes the board’s
monitoring role, and the resource dependence perspective (Pfeffer & Salancik, 1978), which
focuses on the board’s advisory function.

Within the governance literature, female directors are associated with stronger moni-
toring and enhanced governance quality. Prior research suggests that firms with greater
female board representation exhibit lower levels of tax avoidance (Khaoula & Ali, 2012;
Lanis et al., 2017; Hoseini et al., 2019). This relationship is commonly attributed to
their unique attributes, particularly their distinctive managerial style, interpersonal skills
(Gull et al., 2018), greater ethical sensitivity and awareness of social and reputational risks
(Farooq et al., 2022), as well as having a stronger orientation toward transparency and ac-
countability, and facilitate compliance with ethical and regulatory standards (Dakhli, 2022;
A. Shatnawi et al., 2022), as well as their association with more conservative financial report-
ing practices and reduced financial manipulation (Francis et al., 2015; Srinidhi et al., 2011;
A. A. Shatnawi, 2021). Thus, female directors are generally perceived as being more ef-
fective at controlling management, especially when it comes to opportunistic financial
reporting and tax decisions.

Evidence from the MENA region, which forms the context of this study, further
highlights the importance of governance mechanisms in shaping corporate tax behavior.
The recent studies demonstrate that the decision of tax planning in MENA countries is
impacted by the board characteristics, disclosure practices, digital transformation, and
ownership structures (Alshabibi et al., 2022; Khelil & Khlif, 2023; Lassoued et al., 2025;
Souguir et al., 2025). Interestingly, the nationalities of the board members do not seem
to have a negative effect on tax evasion, as foreign directors are more likely to hold an
advisory role than a supervisory role (Alshabibi et al., 2022), suggesting that the effects of
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board diversity on governance are not consistent across all dimensions of that diversity.
However, the effect of board gender diversity on tax avoidance has received less attention,
and even less is known about whether the effect of board gender diversity is moderated by
the relationship between CEO overconfidence and tax avoidance.

Nevertheless, the moderating role of board gender diversity may vary depending on
the form of tax avoidance strategies employed. This study follows Hanlon and Heitzman
(2010) and defines two measures of tax avoidance, cash-based tax avoidance (CFETR) and
accrual-based tax avoidance (GAAP effective tax rate, or ETR). In general, accounting-based
tax avoidance strategies depend on accounting adjustments and timing differences, making
them more rule-based and legally defensible within the financial reporting framework.
In contrast, the cash tax avoidance strategies are viewed as risk-intensive and observable
strategies (Dyreng et al., 2008; Hanlon & Heitzman, 2010). This distinction is important
because governance mechanisms may shape not only the extent of tax avoidance, but also
its form. Consequently, the influence of board gender diversity may vary across different
dimensions of tax avoidance. Examining accrual-based and cash-based tax avoidance
separately therefore provides a more nuanced understanding of how board gender diversity
interacts with CEO overconfidence in shaping corporate tax behavior.

2.3.1. Board Gender Diversity, CEO Overconfidence, and Accrual-Based Tax Avoidance

CEO overconfidence is often linked to overly optimistic expectations of future firm
performance and a failure to recognize risk (Malmendier & Tate, 2005). Consequently, over-
confident CEO’s will be more inclined to adopt aggressive corporate policies that may yield
immediate economic benefits but can also incur regulatory costs and reputational damage.
While the increased monitoring of boards could reduce visible forms of tax avoidance, it
would not necessarily remove the managerial incentives to reduce corporate tax burdens.
As overt behaviors become more closely scrutinized, managers may attempt to shift their
focus to activities less subject to direct audit (Holmström & Milgrom, 1991). One such
alternative is accrual-based tax avoidance, which relies primarily on accounting estimates,
timing differences, and financial reporting decisions that are in line with accounting princi-
ples (Hanlon & Heitzman, 2010). These strategies are not always reflected in actual cash tax
payments (Dyreng et al., 2008); they are, therefore, more legally defensible than others. As
a result, they could be overlooked by board members who are more attuned to the more
visible clues of tax avoidance.

Agency theory also suggests that board members are supposed to effectively balance
the benefits of tax-saving planning efforts against the risks of aggressive tax planning
activities (Armstrong et al., 2015). That is, when companies do not take full advantage
of available tax planning opportunities, good governance mechanisms are more likely to
promote tax strategies that optimize shareholder value while reducing risky tax activity
(Armstrong et al., 2015). Based on this premise, the female board members are more
likely to accept tax planning when it does not violate the acceptable accounting and legal
framework. In a similar vein, Riguen et al. (2019) confirm that female board members have
a substantial effect on tax avoidance practices, and such effect depends on the governance
and regulatory environment and is not uniformly stunted.

Furthermore, overconfident CEOs might be especially vulnerable to a sophistication
displacement mechanism. This mechanism is characterized by managers reacting to in-
creased oversight by employing more complex and less transparent means to achieve
the same objective, rather than abandoning the original goal. As in the multitask agency
framework of Holmström and Milgrom (1991), increased oversight of visible managerial
actions may prompt managers to shift their efforts to activities subject to less direct scrutiny.
Because overconfident CEOs tend to overestimate their ability to manage risks and achieve
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desired outcomes (Malmendier & Tate, 2005), they may perceive increased board scrutiny
as a challenge to be overcome rather than a constraint that fundamentally alters their objec-
tives. Prior evidence further suggests that having female directors on boards can mitigate
the consequences of CEO overconfidence and enhance the effectiveness of board oversight
(Banerjee et al., 2018; L. H. Chen et al., 2019; Lakhal et al., 2023). Therefore, oversight efforts
by board members may not deter overconfident CEOs from using tax avoidance strategies
but rather shift the focus to tax planning strategies embedded in accounting choices and
discretionary estimates in financial reporting. As accrual-based tax avoidance involves
accounting estimates, timing differences, and reporting decisions within financial reporting
frameworks (Hanlon & Heitzman, 2010; Dyreng et al., 2008), it may provide overconfident
CEOs with an alternative mechanism through which to pursue tax-reduction objectives
while adapting to enhanced board oversight.

Accordingly, the compliance-oriented monitoring role of female directors and the
sophistication displacement mechanism suggest that gender diversity on boards can exac-
erbate accrual-based tax avoidance by overconfident CEOs, as female directors are more
likely to facilitate legally defensible accrual-based strategies, while overconfident CEOs
simultaneously redirect tax avoidance to less obvious channels in response to tightening
oversight. Thus, this study suggests the following hypothesis:

H2a. Board gender diversity strengthens the relationship between CEO overconfidence and accrual-
based tax avoidance.

2.3.2. Board Gender Diversity, CEO Overconfidence, and Cash-Based Tax Avoidance

In contrast, cash-based tax avoidance strategies often generate visible reductions in
tax payments and may attract scrutiny from tax authorities and external stakeholders
(Hanlon & Heitzman, 2010; Dyreng et al., 2008). Since female directors are more ethically
sensitive, aware of reputational risk, and have a compliance orientation, they are more likely
to restrain an overconfident CEO whose natural disposition is towards aggressive cash
tax reduction (Farooq et al., 2022). As a result, the monitoring effect of female directors is
expected to weaken the tendency of overconfident CEOs to engage in aggressive cash-based
tax avoidance. This logic is consistent with Banerjee et al. (2018), who report the mitigating
effects of gender-diverse boards in the firms of overconfident CEOs. These mechanisms
suggest that board gender diversity alters the composition of tax avoidance rather than
merely reducing its overall level, as it weakens the association between CEO overconfidence
and cash-based tax while strengthening the association between CEO overconfidence and
accrual-based tax avoidance. Thus, this study suggests the following hypothesis:

H2b. Board gender diversity weakens the relationship between CEO overconfidence and cash-based
tax avoidance.

Figure 1 illustrates the conceptual framework of this study, depicting the direct effect
of CEO overconfidence on both accrual-based and cash-based tax avoidance (H1), and the
differential moderating role of board gender diversity on each relationship (H2a and H2b).
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Figure 1. Conceptual framework illustrating the direct effects of CEO overconfidence on accrual-
based tax avoidance (ETR) and cash-based tax avoidance (CFETR) and the moderating role of board
gender diversity in both relationships.

3. Research Design
3.1. Sample and Data Collection

The sample of the current study included all the firms listed on the Amman Stock
Exchange (ASE) within the period between 2019 and 2024. Financial firms are not to be
considered, as they are governed by a different set of regulations, market trading rules,
and corporate governance policies. The sample selection used the most recent information
available before the publication date. Due to the lack of annual financial reports and the
insufficiency of the data, 70 firms, 32 in the industrial sector and 38 in the service sector,
were included in the analysis, which resulted in 420 observations. The data related to
the study variables, which are CEO overconfidence, gender diversity, tax avoidance, and
corporate characteristics, were obtained in the annual financial reports of the firms, which
were available on the ASE site.

3.2. Variables Measurement

This study examines how CEO overconfidence affects tax avoidance, with the moder-
ating effect of gender diversity in this association. Our dependent variable is tax avoidance,
measured by the two proxies: effective tax rate (ETR) and cash flow effective tax rate
(CFETR), where ETR is calculated as total tax expense divided by pre-tax income. This
indicator measures any form of tax reduction through tax sheltering or tax planning
(Dyreng et al., 2017). A lower ETR indicates increased engagement in tax avoidance. The
second proxy for tax avoidance is CFETR, which is calculated by dividing total tax expense
by pre-tax operating cash flows. This measure captures tax avoidance that is unrelated to
earnings management (X. Chen et al., 2014).

Based on previous studies, a common measure of CEO overconfidence (the indepen-
dent variable) is associated with the exercise of stock options held by managers. However,
such data are unavailable in Jordan. To fill this gap, the concept of CEO overconfidence
is evaluated based on personality traits, in accordance with the conceptual framework
supported in previous studies by Z. Li and Zhang (2022) and Ananzeh (2024). These studies
focused on a specific set of traits, but the present study focuses on a different set of traits
that is more suitable to the Jordanian business environment and can be quantitatively
assessed by analyzing the available annual reports. We define CEO overconfidence as a
combination of the six attributes of CEOs that cause them to overestimate future events,
which can affect the preparation of financial statements or firm policies (Lee, 2016). The
following equation is used to measure the CEO’s level of confidence:

Confidence Level = Gender + Age + Educational Level + Financial Background + Tenure + Political Connections (1)
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For instance, male CEOs often exhibit greater overconfidence than female CEOs.
Therefore, the gender variable in Equation (1) takes the value of 1 if the CEO is male and
0 otherwise. Older CEOs tend to be more cautious compared to younger CEOs. Therefore,
the age variable is given the value of 1 if the CEO is younger than the average age of CEOs
in the firms included in the sample and 0 otherwise. Educational level is an important factor
affecting CEO confidence. This variable is given the value of 1 if the CEO has a master’s
degree or higher and 0 otherwise. Regarding financial background, this variable is given the
value of 1 if the CEO has financial experience—i.e., previous work in a financial institution,
such as a regulatory body, central bank, or commercial bank, etc.—and 0 otherwise. The
tenure of the CEO, which is the total number of years that the CEO has served in the firm, is
calculated as follows: in case the tenure of the CEO is five years or above, he or she is given
a value of 1; in case the tenure of the CEO is less than five years, he or she is given a value
of 0. Long-term CEOs are more likely to be overconfident, and this may affect the financial
decisions of the firm. Finally, it is argued that CEOs with political connections leverage
their influence, making them more motivated and confident in their decisions. If the CEO
previously held a government position, such as minister, deputy minister, or governor, the
corresponding variable is set to 1; otherwise, it is set to 0. Therefore, the confidence level
calculated from the above equation will range from zero (the least confident CEO) to six
(the most confident CEO).

The gender diversity (moderating variable) is measured as the percentage of female
directors on the firm’s board of directors. In addition to the main variables of this study,
several control variables were included: firm size, firm profitability, firm leverage, and firm
age. Table 1 summarizes the variables included in this study and the main sources of the
indicators used.

Table 1. Variables Measurements.

Variable Abbreviation Measurement Previous Literature

Panel A. Dependent Variable (Tax Avoidance)

Effective Tax Rate ETR Total tax expense divided by
pre-tax income

Souguir et al. (2024), Bataineh (2025), and
Alkurdi et al. (2024a)

Cash Flow Effective Tax Rate CFETR Total tax expenses divided by operating
cash flows

Nassar et al. (2024), Hanlon and Heitzman
(2010), and Dyreng et al. (2008).

Panel B. Independent Variable (CEO Overconfidence)

CEO Overconfidence CEOVER

Confidence Level = Gender + Age +
Educational Level + Financial

Background + Tenure+ Political
Connections

In accordance with the conceptual
framework of Z. Li and Zhang (2022) and

Ananzeh (2024).

Panel C. Moderating Variable (Gender Diversity)

Gender Diversity GEND Percentage of female directors on the
firm’s board of directors.

Jarboui et al. (2020), Lakhal et al. (2023), and
Ali et al. (2025)

Panel D. Control Variables

Firm Size SIZE Natural logarithm of total assets
at year-end Alkurdi et al. (2024b)

Firm Profitability PROF Net income to total assets ratio Jarboui et al. (2020) and Hossain et al. (2025)

Firm Leverage LEV The ratio of total firm debt to total assets. Baghdadi et al. (2022) and
Souguir et al. (2024)

Firm Age AGE Number of years since the firm’s
inception as a listed corporation Salehi et al. (2020) and Amin et al. (2022).

3.3. Validation of the Overconfidence Index

To assess whether the composite index captures theoretically predicted overconfi-
dent behavior, we conducted three validation tests using observable firm outcomes. First,
we compared the leverage ratio (total debt/total assets) of the high-scoring (score ≥ 4)
versus the low-scoring (score ≤ 2) CEOs. High-scoring CEOs had significantly higher
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leverage (mean = 0.46, 0.36, difference = 0.10, t = 2.25, p < 0.01), also consistent with
overconfident CEOs making a lower estimate of the financial risk associated with their
firms (Malmendier & Tate, 2005). Second, we examined investment intensity (capital ex-
penditures/total assets). Firms led by high-scoring CEOs invested more aggressively
(mean = 0.16 vs. 0.11, difference = 0.05, t = 2.41, p < 0.05), supporting the prediction that
overconfident CEOs over-invest (Ben-David et al., 2013). Third, we analyzed earnings
volatility (standard deviation of ROA over 2019–2024). High-scoring CEOs exhibited 35%
higher volatility (mean = 0.042 vs. 0.031, difference = 0.011, t = 2.12, p < 0.05), indicating
greater risk-taking behavior (J. Li & Tang, 2010). Collectively, these results support the con-
struct validity of our composite index as a theory-informed proxy for CEO overconfidence
in the Jordanian context.

Moreover, we construct a composite score based on observable CEO characteristics
associated with overconfidence, including gender diversity, which is also considered a
moderating variable in the second model. To tackle the overlap problem (if any), the
gender variable was removed from the index, and then all models were re-estimated in the
additional tests section.

3.4. Research Model

To test the impact of CEO overconfidence on tax avoidance, as well as to examine
the effect of the moderating role of gender diversity on such a relationship in Jordanian
industrial and service firms listed on the ASE for the 2019–2024 period. The following two
models were developed:

In the first model, the effect of CEO overconfidence on tax avoidance is examined.

TAXOVit = β0 + β1CEOVERit + β2SIZEit + β3PROFit + β4LEVit + β5AGEit + β6YEARit + εit (2)

In the second model, the interaction term between CEO overconfidence and tax avoid-
ance is included to examine the moderating effect of gender diversity on the relationship
between CEO overconfidence and tax avoidance.

TAXOVit = β0 + β1CEOVERit + β2(CEOVER ∗ GEND)it + β3SIZEit + β4PROFit + β5LEVit + β6AGEit + β7YEARit + εit (3)

4. Results
4.1. Descriptive Analysis

This sample consists of 420 firm-year observations from 70 firms listed on the ASE
over a six-year period between 2019 and 2024. To eliminate outliers that may cause a
bias in the regression estimates, all continuous variables were winsorized at the 5th and
95th percentiles. Results are robust to alternative winsorization cutoffs at the 1st and 99th
percentiles, as well as to unwinsorized data (untabulated). Table 2 displays the descriptive
statistics for the full sample and subsets by CEO overconfidence and gender diversity.

The mean effective tax rate (ETR) for the entire sample is 11.86%, with a standard
deviation of 11.70%, whereas the mean cash flow effective tax rate (CFETR) is 7.12%, with
greater variability than the mean (SD = 12.77%). The identified differences between (ETR)
and CFETR suggest that firms are systematically involved in tax planning strategies to
lower their effective tax burdens, thus demonstrating tax avoidance. The CEO overcon-
fidence index is 2.99 on a scale of 0 to 6, indicating a moderate degree of overconfidence
among CEOs. This does not change in the size of the gendered boardrooms; female di-
rectors average only 5.21% of the board, a number which varies significantly across firms
(SD = 8.81%). Notably, 291 of the 420 firm-year observations (69%) have zero female di-
rectors, reflecting the limited female board representation in the Jordanian context. The
implications of this distribution for statistical power are examined in Section 5.
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Table 2. Descriptive Statistics of Study Variables.

Variables
Full Sample

CEO Overconfidence Gender Diversity

Low OC High OC Low Gender Div. High Gender Div.
Mean SD Mean SD Mean SD Mean SD Mean SD

ETR 0.1186 0.1170 0.1228 0.1127 0.1102 0.1252 0.1087 0.1192 0.1480 0.1053

CFETR 0.0712 0.1277 0.0700 0.1254 0.0736 0.1327 0.0592 0.1191 0.1067 0.1454

CEOOVER 2.9881 1.0579 — — — — 2.9904 1.0679 2.9811 1.0326

GEND 0.0521 0.0881 0.0506 0.0853 0.0550 0.0937 — — — —

SIZE 17.4572 1.3679 17.4421 1.2895 17.4877 1.5185 17.3733 1.3908 17.7058 1.2717

PROF 1.8733 5.7851 2.0226 5.7535 1.5716 5.8577 1.0308 5.7032 4.3691 5.3084

LEV 36.5195 22.6660 35.0240 22.1382 39.5428 23.4880 38.9036 23.2677 29.4571 19.2070

AGE 29.9595 15.9651 28.8292 14.8927 32.2446 17.7767 29.3089 15.7075 31.8868 16.6318

The sample is split into two groups according to CEO overconfidence levels
(Low OC vs. High OC) and board gender diversity (Low Gender Div. vs. High Gender
Div.). The effective tax rate of high CEO overconfidence firms (11.02%) is lower than the
effective tax rate of low CEO overconfidence firms (12.28%), which suggests that there is a
possible relationship between CEO overconfidence and tax avoidance, as a lower effective
tax rate indicates increased engagement in tax avoidance. Equally, firms that have greater
board gender diversity are more likely to have higher ETRs (14.80%) than those with
lower diversity (10.87%), suggesting that board gender composition may affect tax strategy.
These results suggest initial support that, although overconfident CEOs might have more
aggressive tax planning, the availability of females in the boardroom may alleviate this
tendency. The control variables have a moderate variance. The average size of the firms
(log of total assets) is 17.46 (SD 1.37), the average profitability is 1.87 per cent (SD 5.79),
leverage is 36.52 per cent (SD 22.67), and the average age of the firms is 30 years (SD 15.97).

Table 3 provides Pearson’s correlation coefficients among all study variables and VIF
statistics to verify multicollinearity. Both ETR and CFETR, as indicators of tax avoidance,
are moderately positively correlated (r = 0.411, p < 0.01), thus suggesting that ETR can be
a valid alternative measure of tax avoidance. The correlations between ETR and CFETR
are very weak with CEO overconfidence; this implies that CEO overconfidence is not a
sufficient factor to explain the differences in the effective tax rates of firms.

Table 3. Pearson Correlation Matrix and Variance Inflation Factors.

Variables ETR CFETR CEOOVER GEND SIZE PROF LEV AGE VIF

ETR 1 -

CFETR 0.411 *** 1 -

CEOOVER −0.067 −0.02 1 1.02

GEND 0.168 *** 0.145 *** 0.023 1 1.07

SIZE 0.331 *** 0.200 *** 0.092 * 0.140 *** 1 1.42

PROF 0.444 *** 0.392 *** −0.018 0.217 *** 0.229 *** 1 1.26

LEV −0.008 −0.146 *** 0.097 ** −0.137 *** 0.297 *** −0.289 *** 1 1.34

AGE 0.205 *** 0.156 *** −0.02 0.03 0.301 *** 0.108 ** −0.047 1 1.14
Significant levels are: * p < 0.10, ** p < 0.05, *** p < 0.01. VIF values lower than 10 indicate the absence of severe
multicollinearity issues.

Gender diversity has strong positive correlations to the two tax avoidance measures
(ETR = r = 0.168, p < 0.01; CFETR: r = 0.145, p < 0.01), suggesting that higher effective tax
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rates and less aggressive tax avoidance are also associated with boards having more female
members. Firm size, profitability, and age are positively correlated with the dependent vari-
ables. Although leverage (LEV) has mixed correlations with control variables, all correlations
between the control variables are less than 0.8, which implies that there are no multicollinear-
ity issues (Kennedy, 2008). Furthermore, to address multicollinearity concerns in regression
models, VIF statistics were calculated for all independent variables. VIF values are generally
between 1.02 and 1.42, considerably below the standard 10 and even lower than 5, whichever
is more conservative. These low VIF values suggest that multicollinearity does not pose a
significant threat to the stability of regression coefficient estimates.

4.2. Panel Data Diagnostic Tests

Before estimating the main regression models, there were two diagnostic tests to deter-
mine the proper estimation technique and three diagnostic tests to detect possible violations
of classical regression assumptions. Table 4 summarizes these diagnostic procedures on all
four models.

Table 4. Summary of Diagnostic Test Results.

Diagnostic Test Model 1: ETR Model 2: ETR
(GEND/Interaction) Model 3: CFETR Model 4: CFETR

(GEND/Interaction)

Lagrange Multiplier
(Breusch–Pagan RE)

chibar2(01) = 126.76,
p = 0.000 ***

chibar2(01) = 122.02,
p = 0.000 ***

chibar2(01) = 10.53,
p = 0.001 ***

chibar2(01) = 10.08,
p = 0.001 ***

Hausman Test (FE vs. RE) χ2(5) = 9.66, p = 0.086 * χ2(7) = 10.34, p = 0.170 χ2(5) = 5.55, p = 0.352 χ2(7) = 7.17, p = 0.412

Wooldridge Test for
Autocorrelation

F(1, 69) = 1.482,
p = 0.228 F(1, 69) = 1.478, p = 0.228 F(1, 69) = 0.024, p = 0.878 F(1, 69) = 0.038, p = 0.847

Wald Test for
Heteroscedasticity

χ2(70) = 4.45 × 10+6,
p = 0.000 ***

χ2(70) = 4.99 × 10+6,
p = 0.000 ***

χ2(70) = 1.13 × 10+7,
p = 0.000 ***

χ2(70) = 1.30 × 10+7,
p = 0.000 ***

Pesaran CD Test
(Cross-sectional Dependence) CD = 0.484, p = 0.628 CD = 0.314, p = 0.753 CD = 0.129, p = 0.898 CD = 0.077, p = 0.939

Significant levels are: * p < 0.10, *** p < 0.01. Lagrange Multiplier (Breusch–Pagan RE) tests the existence of
random effects; the Hausman Test evaluates whether fixed effects are adequate to account for random effects; the
Wooldridge Test studies first-order autocorrelation; the Wald Test finds groupwise heteroscedasticity; the Pesaran
CD Test determines cross-sectional dependence. For all models, significant heteroscedasticity is found. As a result,
efficient estimates are obtained through FGLS estimation.

Breusch–Pagan Lagrange Multiplier (LM) test was used to determine whether
a pooled OLS regression is sufficient to describe the data or whether a panel data
model is justified (Breusch & Pagan, 1980). All four models rejected the null hypoth-
esis of no individual-specific effects models (Model 1: chibar2(01) = 126.76, p < 0.01;
Model 2: chibar2(01) = 122.02, p < 0.01; Model 3: chibar2(01) = 10.53, p < 0.01; Model 4:
chibar2(01) = 10.08, p < 0.01), indicating significant differences between firms and justifies
the use of panel data estimation. The Hausman specification test, which evaluates the con-
sistency of random effects versus fixed effects estimators, fails to reject the null hypothesis
at the 5% significance level across all model specifications (Model 1: χ2 = 9.66, p = 0.086;
Model 2: χ2 = 10.34, p = 0.170; Model 3: χ2 = 5.55, p = 0.352; Model 4: χ2 = 7.17, p = 0.412).
These results consistently suggest that the random effects specification is more appropriate
and consistent for all models.

The Wooldridge test for first-order autocorrelation reveals no evidence of serial cor-
relation in any of the four models at p > 0.05, and the autocorrelation does not pose a
significant problem in these models. The presence of heteroscedasticity in the panel data
models was tested by the Modified Wald test of groupwise heteroskedasticity (Baum, 2001).
The modified Wald test rejected the null hypothesis of homoscedastic errors in all models,
with p = 0.000 ***, suggesting that severe heteroscedasticity can lead to inaccurate estimates
and biased standard errors if left unchecked. The Pesaran CD test for cross-sectional de-
pendence shows no significant evidence of contemporaneous correlation across firms (all
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p-values > 0.05), confirming that the panel observations are cross-sectionally independent.
Given the presence of significant heteroscedasticity but the absence of autocorrelation
and cross-sectional dependence, feasible generalized least squares (FGLS) estimation was
employed as the primary analytical approach to obtain efficient parameter estimates with
robust standard errors.

4.3. Main Regression Results: FGLS Estimation

Table 5 presents the FGLS regression results for all four models’ specifications exam-
ining the relationships among CEO overconfidence, gender diversity, and tax avoidance.
Model 1 tests the direct effect of CEO overconfidence on ETR, revealing a significant nega-
tive relationship (β = −0.0286, p < 0.05). Therefore, the hypothesis (H1) is accepted. This
result indicates that overconfident CEOs in firms are more likely to be involved in tax
avoidance, which is reflected in a lower effective tax rate.

Table 5. FGLS Regression Results.

Variable Model 1: ETR Model 2: ETR
(GEND/Interaction) Model 3: CFETR Model 4: CFETR

(GEND/Interaction)

CEOOVER −0.0286 ** — −0.00261 —

CEOOVER_c — −0.0505 * — −0.003

GEND_c — −1.0762 — 0.0484

CEOVER_c ∗
GEND_c — −0.092 ** — 0.088 **

SIZE 0.0365 *** 0.0413 *** 0.03262 *** 0.03042 ***

PROF 0.0542 *** 0.0338 *** 0.012 *** 0.013 ***

LEV 0.001 * 0.001 * −0.0002 * −0.002 *

AGE 0.0053 *** 0.0058 *** 0.0001 * 0.003 *

_cons −0.2234 *** −0.1887 *** 0.0654 *** 0.064 ***

Wald chi2 118.87 *** 120.94 *** 81.22 *** 440.65 ***

R-Squared 0.2737 0.2775 0.2466 0.2415

N 420 420 420 420

Groups 70 70 70 70

Time Periods 6 6 6 6

Year Dummy Yes Yes Yes Yes
Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. This table presents feasible generalized least squares (FGLS) regression
estimates addressing heteroscedasticity in panel data. CEOOVER_c and GEND_c represent mean-centered
variables to reduce nonessential multicollinearity in moderation analysis. Dependent variables: ETR (Effective
Tax Rate) and CFETR (Cash Flow Effective Tax Rate). Standard errors are heteroscedasticity-robust.

The negative relationship between CEO overconfidence and the ETR can be explained
by the behavioral finance theory that states that overconfident executives are more likely to
overrate their ability to handle tax risks and, at the same time, underestimate the possible
regulatory and reputational costs associated with higher tax audits, financial fines, and
negative perceptions related to aggressive tax practices. This cognitive bias enhances the
chances of CEOs adopting more aggressive tax strategies, which will raise the degree of
corporate tax avoidance. The result is also supported by the upper echelons theory, which
assumes that the psychological characteristics of senior managers influence the process
of strategic decision-making. Overconfident CEOs are more likely to overestimate their
own abilities and expected performance and, in turn, pursue aggressive tax avoidance
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policies to maintain optimistic performance expectations and, at the same time, reduce
their overall tax liabilities (Hsieh et al., 2018; Souguir et al., 2024). The agency theory also
shows that executives can pursue opportunistic tax avoidance measures to maximize their
own benefits and to boost short-term corporate performance (Zafira & Taqi, 2024).

Model 2 extends this analysis by including gender diversity as a moderator of the CEO
overconfidence–tax avoidance relationship. The independent variable and moderator were
mean-centered prior to defining the interaction term to prevent nonessential multicollinear-
ity. The empirical results indicate that the effective tax rate is negatively and significantly
associated with the centered CEO overconfidence variable (β = −0.0505, p < 0.1), meaning
that overconfident CEOs are more likely to engage in higher tax avoidance. Furthermore,
the interaction coefficient between centered CEO overconfidence and centered gender
diversity has a negative and statistically significant coefficient (β = −0.092, p < 0.05), in-
dicating that board gender diversity strengthens the negative relationship between CEO
overconfidence and ETR—that is, accrual-based tax avoidance is amplified in firms with
both overconfident CEOs and greater female board representation. Consequently, H2a
is confirmed.

This result is consistent with the two complementary mechanisms. First, the compliance-
endorsement mechanism suggests that female directors, through their compliance-oriented
monitoring role, are more likely to support legally defensible accrual-based tax strate-
gies that operate within established accounting frameworks, particularly when over-
confident CEOs would otherwise neglect such strategies in favor of riskier approaches
(Armstrong et al., 2015; Riguen et al., 2020). Second, as in the sophistication displacement
mechanism (Holmström & Milgrom, 1991), overconfident CEOs—those who see the ability
to cope with board scrutiny as a challenge to be overcome rather than a constraint to
be accepted (Malmendier & Tate, 2005)—are also more likely to shift their tax-reducing
activities toward less visible accrual-based mechanisms when board oversight is higher.
Accrual-based methods rely on accounting estimates, timing differences, and financial re-
porting discretion that are more difficult for even diligent directors to uncover and challenge
(Hanlon & Heitzman, 2010; Dyreng et al., 2008), offering overconfident CEOs another path
by which to achieve tax-reduction goals and adjust to increased board scrutiny. Empirical
evidence confirms that governance pressure can shift the composition rather than reduce
the level of tax avoidance, with firms substituting toward more complex and less detectable
strategies under scrutiny (Badertscher et al., 2013; Lennox et al., 2013). Prior evidence fur-
ther supports that female directors can mitigate the consequences of CEO overconfidence
and strengthen board monitoring effectiveness (Banerjee et al., 2018; L. H. Chen et al., 2019;
Lakhal et al., 2023), yet this enhanced monitoring paradoxically encourages a substitution
toward accrual-based tax strategies rather than eliminating tax-reduction incentives entirely.
These findings extend the work of Lakhal et al. (2023), who found that overconfident CEOs
are more likely to engage in tax avoidance, by demonstrating that gender diversity does
not uniformly suppress avoidance but rather reshapes its composition.

Model 3 tests how the overconfidence of CEOs affects an alternative tax-avoidance
measure, CFETR, that measures effective tax rates but is less prone to earnings manage-
ment. CEO overconfidence is also negative, but not statistically significant (β = −0.00261,
p > 0.10), meaning that the correlation between executive overconfidence and cash-based
tax avoidance measures is weaker compared with the accrual-based ones. This pattern is
consistent with the theoretical distinction, in which cash-based avoidance is characterized
as more visible and risk-intensive, making it a less attractive channel for overconfident
CEOs operating under enhanced board oversight (Hanlon & Heitzman, 2010; Dyreng et al.,
2008). Furthermore, and consistent with H2b, the interaction coefficient for CFETR in
Model 4 is positive and significant (β = 0.088, p < 0.05), meaning that female directors
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moderate the effect of overconfident CEOs on cash tax payments, constraining aggressive
cash-based tax avoidance as predicted. Consequently, H2b is confirmed. This result is con-
sistent with the monitoring argument in that female directors, given their stronger ethical
sensitivity, awareness of reputational risks, and compliance orientation (Farooq et al., 2022),
are well-positioned to identify and challenge visible cash-based strategies, raising the per-
ceived and actual costs of overt tax avoidance (Adams & Ferreira, 2009; Lanis et al., 2017).
This is consistent with Banerjee et al. (2018), who report mitigating effects of gender diverse
boards in overconfident CEO-managed firms.

A combination of these two opposing trends—amplification of accrual-based avoid-
ance and constraint of cash-based avoidance—supports our overall theoretical focus that
gender diversity of the board of directors affects the composition of tax avoidance, not just
the amount of tax avoidance, which is in line with H2a and H2b, respectively. The empirical
results are consistent with agency theory which suggests that gender-diverse boards lead to
more effective board control, stronger ethical board oversight, and more risk averse behav-
ior (Ali et al., 2025; Bart & McQueen, 2013), and resource dependence theory which argues
that gender diversity on boards introduces a wider range of cognitive and ethical views
that improve governance, especially in emerging markets where CEO discretionary power
is high (Hillman & Dalziel, 2003; Pfeffer & Salancik, 1978; Lakhal et al., 2023). Furthermore,
the findings align with L. H. Chen et al. (2019) who report that more gender-diverse boards
are more likely to be “cautious” about reputational risks associated with aggressive tax
policies, supporting the political-cost theory.

It is important to be careful and transparent in interpreting the amplification of accrual-
based tax avoidance that can be observed in firms with female directors and overconfident
CEOs. Two competing explanations deserve equal consideration. The first, the compliance-
endorsement and sophistication displacement explanation, suggests that female directors
are actively promoting legally defensible accrual-based strategies while overconfident
CEOs are channeling tax avoidance into less detectable pathways as a result of increased
monitoring (Armstrong et al., 2015; Holmström & Milgrom, 1991; Badertscher et al., 2013).
The simultaneous constraint on CFETR lends credibility to this interpretation, pointing
toward deliberate strategic adaptation rather than governance breakdown. The second
(governance failure explanation) indicates that although the female directors are diligent
and ethical, they may not have the financial expertise to identify and question sophisticated
accrual-based strategies, allowing their intensification to pass them by. While we favor
the first explanation as theoretically more parsimonious—given that a pure governance
failure would more plausibly produce consistent amplification across both tax avoidance
measures rather than the divergent pattern observed—we acknowledge that the current
research design cannot fully distinguish between them, leaving this an important question
for future research.

The control variables had the same effects, as expected, in all four models. Firm
size (SIZE) had a statistically significant positive correlation (0.036–0.041 ***)—meaning
that larger firms face greater effective tax rates (ETR) and cash flow effective tax rates
(CFETR) due to increased regulatory scrutiny. Profitability (PROF) also showed a positive
and statistically significant correlation (0.054–0.304 ***), whereby more profitable firms
pay higher taxes. Leverage (LEV) had a positive correlation in ETR models (0.001 *),
and a slightly negative coefficient in CFETR models (−0.0002 to −0.002 *), suggesting
minimal cash savings from debt financing. Firm age (AGE) had a positive and significant
correlation (0.0001–0.0058 ***), meaning that the older a firm is more likely to comply with
tax regulations. The robustness of the effects of the control variables across the four models
provides further support that our results related to CEO overconfidence, gender diversity,
and tax avoidance are not due to omitted firm characteristics (Hanlon & Heitzman, 2010).
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5. Robustness Tests
5.1. Additional Tests

Several additional tests were performed to test the validity and stability of the main
results. First, we re-estimated all models with industry fixed effects, the random effects
estimator, and Driscoll–Kraay standard errors. This approach was driven by the result of
a preliminary t test which shows that the mean value of the effective tax rate (ETR) and
the cash flow effective tax rate (CFETR) are significantly different between manufacturing
(0.2016 and 0.0560) and service (0.0992 and 0.0755) sectors, respectively, which suggests
that time-invariant industry heterogeneity should be controlled for.

The results regarding the effect of CEO overconfidence on tax avoidance are reported
in Table 6, and the board gender diversity is also included as a moderating variable. The
interaction coefficient for ETR is negative and significant (β = −0.048, p < 0.1), while that for
CFETR is positive and significant (β = 0.0626, p < 0.1), which is similar to our primary results.
The coefficients obtained from the random-effects model with Driscoll–Kraay standard
errors are smaller than the original FGLS estimates (β = −0.092 for ETR and β = 0.088 for
CFETR), which is not surprising. The main FGLS models control for year effects only, while
Table 6 additionally absorbs industry heterogeneity. As the preliminary t-test confirms,
tax avoidance patterns differ meaningfully across industries, so this additional control
naturally attenuates the coefficients. The conservative nature of Driscoll–Kraay standard
errors, with only 70 clusters, further explains the reduction in precision. That the signs and
significance hold across both specifications, with further corroboration from the subsample
analysis in Table 7 and the additional robustness check in Table 8, gives us confidence in
the reliability of these findings.

Table 6. Random Effects Regression Results with Robust Clustered Standard Errors.

Variable Model 1: ETR Model 2: ETR
(GEND/Interaction) Model 3: CFETR Model 4: CFETR

(GEND/Interaction)

CEOOVER −0.0292 — −0.00361 —

CEOOVER_c — −0.0612 — −0.0032

GEND_c — 0.04967 — 0.0369

CEOVER_c ∗
GEND_c — −0.048 * — 0.0626 *

SIZE 0.0554 *** 0.0492 *** 0.041 *** 0.0419 ***

PROF 0.042 ** 0.0467 ** 0.025 ** 0.0360 **

LEV 0.003 0.0041 −0.0028 −0.0062

AGE 0.0041 * 0.0073 * 0.0057 0.00561

_cons −0.182 −0.171 −0.158 −0.149

R2 0.271 0.264 0.186 0.1782

N 420 420 420 420

Year Dummy Yes Yes Yes Yes

Sector Dummy Yes Yes Yes Yes
Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. This table presents random effects regression estimates with robust stan-
dard errors clustered at the firm level as a validity check. Clustering accounts for within-firm correlation of resid-
uals and provides conservative inference robust to heteroscedasticity. CEOOVER_c and GEND_crepresentsmean-
centred variables.

Second, a subsample analysis is conducted to examine whether COVID-19 affects the
results reported in the preceding tables. The prior empirical literature suggests that tax
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avoidance increased during the COVID-19 pandemic compared to the pre-pandemic period
(see, for example, Athira & Ramesh, 2023). To ensure that our findings are not driven by the
pandemic period, we divide the sample into two sub-periods: 2019 as the pre-pandemic
baseline, and 2020–2024 as the COVID-19 shock period. Notably, the results of the t-test
analysis (untabulated) indicate a significant difference (p < 0.1) between the two periods,
showing that tax avoidance increased during the pandemic period among the firms in our
sample, which is consistent with prior studies. Moreover, the subsample results reported in
Table 7 indicate that the effects of CEO overconfidence, gender diversity, and the interaction
terms on ETR remain robust across both periods, while a slight difference is observed
for CFETR.

Table 7. Subsample analysis of examining the COVID-19 effect.

Variables
Pre-Pandemic Period Pandemic COVID-19 Period

ETR Interaction CFETR Interaction ETR Interaction CFETR Interaction

CEOOVER −0.0644 * — −0.072 *** — −0.0216 * — 0.017 —

CEOOVER_c — −0.1249 ** — −0.0076
*** — −0.0315 * — 0.0026

GEND_c — 0.0772 ** — 0.0183 * — 0.2433 ** — 0.0789

CEOVER_c ∗ GEND_c — −0.0529 ** — 0.049 * — −0.0789 * — 0.0187 *

SIZE 0.0351 *** 0.0423 *** 0.0461 *** 0.0434 *** 0.051 *** 0.0461 *** 0.0463 *** 0.0324 ***

PROF 0.0409 *** 0.0319 *** 0.0312 *** 0.0312 *** 0.0447 *** 0.0241 *** 0.0221 *** 0.0211 ***

LEV 0.0023 0.0024 −0.001 −0.001 0.008 0.008 0.007 0.005

AGE 0.0042 0.006 * 0.001 0.001 0.0055 *** 0.0058 *** 0.001 * 0.003 *

_cons −0.089 0.0093 0.0882 *** 0.0888 *** −0.1998 −0.2026 0.0649 *** 0.062 ***

R-Squared 0.172 0.153 0.141 0.152 0.254 0.257 0.32 0.224

Observations 87 87 87 87 328 326 329 327

Year Dummy Yes Yes Yes Yes Yes Yes Yes Yes

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. This table reports the results of the random-effects model during and
before the COVID-19 pandemic period. All models include control variables and year fixed effects.

5.2. Endogeneity Test

To address potential endogeneity concerns, this study employed the Durbin–Wu–
Hausman test to determine whether the variables of interest were endogenous. The find-
ings confirmed the presence of endogeneity, indicating that the residuals were correlated
with the explanatory variables, namely, CEO overconfidence. To tackle this concern, the
instrumental variable approach (2SLS) was employed (Hyasat et al., 2025). Following the es-
tablished literature, we instrument CEO (CEOOVER) using the industry-year median CEO
overconfidence measure, while gender diversity (GEND) is instrumented using industry-
level gender composition. The results of the first stage (untabulated) confirm the relevance
of the instruments, with statistically significant coefficients and F-statistics exceeding the
conventional threshold of 10. The second-stage results are reported using IV estimations,
ensuring consistent parameter estimates under potential endogeneity. Table 8 presents the
second-stage GMM-IV estimation results. In this stage, the fitted values generated from the
first-stage estimation were used to assess their impact on tax avoidance. The results of this
test are consistent with those obtained from the main tests.

As an additional robustness test for endogeneity, the dynamic panel GMM using
xtabond2 (Blundell–Bond system GMM) with two-step robust standard errors is conducted.
In this test (untabulated), CEO overconfidence (CEOOVER), gender diversity (GEND), and
their interaction are considered as endogenous, and instrumented by their own first. The
Hansen J test fails to reject instrument validity (p > 0.10), and the AR(2) test indicates no
second-order serial correlation (p > 0.10). The coefficients and significance levels of the
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main variables remain consistent with our IV-2SLS results, confirming that our findings are
robust to alternative endogeneity corrections.

Table 8. Estimates of IV 2SLStest (Second-Stage).

Variables Model 1: ETR Model 2: ETR
(GEND/Interaction) Model 3: CFETR Model 4: CFETR

(GEND/Interaction)

CEOOVER −0.042 * −0.052 * −0.021 −0.031

GEND 0.179 1.149 0.036 * 0.072

CEOVER ∗ GEND — −0.044 * — 0.02 *

SIZE 0.0435 *** 0.0511 *** 0.0463 *** 0.0472 ***

PROF 0.451 *** 0.0422 *** 0.021 *** 0.031 ***

LEV 0.001 0.001 −0.0002 −0.001

AGE 0.006 *** 0.006 *** 0.004 −0.003

_cons −0.142 −0.068 0.070 *** 0.069 ***

Observations 341 341 342 342

R-squared 0.277 0.277 0.201 0.202

Year Dummy Yes Yes Yes Yes
Notes: * p < 0.10, *** p < 0.01. Table 8 reports the IV-2SLS coefficients for the endogenous variables (CEOOVER,
GEND, CEOVER ∗ GEND). All models include control variables and year fixed effects. First-stage F-statistics
exceed 10, Hansen J overidentification p-values are > 0.10, and Durbin–Wu–Hausman tests reject exogeneity
(p < 0.05), confirming the appropriateness of the IV approach.

5.3. Sensitivity Tests
5.3.1. Robustness to Alternative CEO Overconfidence Measures

The main analysis employs an equal-weighted composite index of six CEO charac-
teristics to proxy for overconfidence. One limitation of this approach is that each trait is
assumed to have an equal contribution to the underlying psychological bias. To examine
the robustness of our results to this assumption, we re-estimated all the models with the
three alternative specifications of the CEO overconfidence measure. First, we constructed a
PCA-weighted index derived from the first principal component of the six items, which
assigns data-driven weights based on their covariance structure. The first principal com-
ponent explained 41.3% of the total variance. The component loadings were as follows:
political connections (0.51), young age (0.48), master’s degree (0.45), long tenure (0.43),
male gender (0.42), financial background (0.41), confirming that the items do not contribute
equally to the underlying construct. Second, we created a binary indicator equal to 1 if
the original composite score was 3 or higher (a median split). Third, we removed the
gender component from the original index to address potential overlap with the moder-
ating variable (board gender diversity). As reported in Table 9, the results remain highly
consistent across alternative measures of CEO overconfidence. For ETR, the direct effect of
CEO overconfidence remains negative and statistically significant across all specifications,
ranging from −0.046 to −0.052, while the interaction term with board gender diversity
ranges from −0.069 to −0.091 (all p < 0.05). Similarly, for CFETR, the interaction term
remains positive and statistically significant across all alternative specifications, ranging
from 0.052 to 0.087 (all p < 0.05), whereas the direct effect of CEO overconfidence remains
statistically insignificant. These findings indicate that the results are not driven by the
specific construction of the CEO overconfidence measure and remain robust to alternative
weighting schemes, component definitions, and index specifications.
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Table 9. Alternative CEO Overconfidence Measures.

Specification Dependent
Variable

CEO Overconfidence
(Centered Effect)

Overconfidence × Gender
Diversity (Interaction) Observations

Original equal-weighted index ETR −0.0502 ** −0.091 ** 420

CFETR −0.0032 0.087 ** 420

PCA-weighted index ETR −0.046 ** −0.081 ** 420

CFETR −0.0031 0.073 ** 420

Median split binary indicator (≥3) ETR −0.052 ** −0.088 ** 420

CFETR −0.004 0.056 ** 420

Index excluding the gender
component ETR −0.048 ** −0.069 ** 420

CFETR −0.0024 0.052 ** 420

Notes: ** p < 0.05. All models include the same control variables as the main specification (SIZE, PROF, LEV,
AGE) and year fixed effects. Reported CEO overconfidence coefficients are mean-centered and therefore directly
comparable to the interaction models reported in Table 5. The PCA-weighted index uses principal component
loadings derived from the underlying CEO characteristics. The consistency of coefficient signs, significance
levels, and magnitudes across alternative specifications indicates that the findings are robust to alternative
operationalizations of CEO overconfidence.

5.3.2. Sensitivity Analysis: Firms with Female Board Representation

One more potential concern arising from the low mean female board representation
(5.21%, SD = 8.81%) is that the interaction result may be driven by the large proportion of
firm-year observations with zero female directors (291 observations, 69% of the sample)
rather than reflecting a genuine moderating effect within firms that have meaningful female
board representation. To address this concern, we re-estimated Models 2 and 4 using only
the 129 firm-year observations with at least one female director. The results (untabulated)
of this test indicate that the interaction coefficients remain directionally consistent and
statistically significant (ETR: β = −0.04, p < 0.1; CFETR: β = 0.047, p < 0.1), confirming that
the moderating effect is not an artifact of the zero-representation subgroup and that the
interaction is identified from firms with genuine female board presence.

6. Conclusions
The purpose of this paper is to analytically examine the relationship between CEO

overconfidence and corporate tax avoidance while also accounting for the moderating
effect of gender diversity. Using a sample of Jordanian industrial and service sector firms
listed on the Amman stock exchange (ASE) between 2019 and 2024, the empirical evidence
indicates that the CEO overconfidence has a negative effect on both the accrual-based (ETR)
and cash-based (CFETR) tax rates, which means that there is a tendency towards more
aggressive tax avoidance strategies. The results also demonstrate that the gender diversity
in boards has a subtle moderating effect on this relationship. In particular, the presence of
female directors strengthens the relationship between CEO overconfidence and accrual-
based tax planning, suggesting that increased board scrutiny may push overconfident
CEOs towards more sophisticated, accounting-based tax planning rather than cash-based
tax avoidance. Conversely, the positive interaction effect of CFETR indicates that female
directors on boards decrease the cash-based tax avoidance and, therefore, increase cash tax
payments. This pattern is in line with the agency theory, reputation theory, and political
cost factors, whereby gender-diverse boards enhance the quality of oversight, improve
compliance with ethical standards, and heighten awareness of operational and reputational
risks. In general, the findings indicate that board gender diversity does not uniformly
reduce tax avoidance but rather reshapes its form, channeling overconfident CEOs’ tax
behavior toward more compliant and less transparent strategies.
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Based on the findings, several practical recommendations emerge for strengthening
governance and reducing tax avoidance. Firstly, boards are encouraged to improve the
technical skills of female board members in tax-related areas and to involve them more
effectively in audit and risk committee discussions, as ethical and behavioral oversight
may not be sufficient to identify complex and opaque tax avoidance structures. Secondly,
the behavioral traits of chief executives, such as overconfidence, should be systematically
assessed by the board members when evaluating the tax strategies, since empirical evidence
shows that overconfident executives are more likely to engage in aggressive tax minimiza-
tion; therefore, increased monitoring is essential to ensure legal and ethical compliance.
Thirdly, regulators and tax authorities should differentiate between accounting effective
tax rates and effective cash flow tax rates in monitoring and enforcement practices, using
separate indicators and reporting requirements. Finally, in emerging markets, firms should
improve their transparent tax governance by establishing internal tax risk management
committees and enhancing the disclosure of tax estimates and liabilities. This is beneficial
for tax compliance and reduces reputational risks.

This study has several limitations. First, the use of a composite index as a proxy for
overconfidence is an indirect method, as options-based is not available in the Jordanian
context. While the results of our research support the sophistication-displacement mecha-
nism, we cannot directly observe the CEO’s intentions or the process through which this
displacement takes place. The overconfidence index is multidimensional, but it cannot be
directly used to measure the process of cognitive substitution hypothesized in H2b, which
therefore remains an inferential argument. Future research could tackle this by qualitative
analysis or by using more granular tax strategy data that would allow for direct observation
of changes in tax planning behavior at the firm level. Second, while the average female
board representation ratio in our sample is low (5.2%), many firms do not have any female
directors on the boardroom. This, in turn, limits the generalizability of our results. Future
research could replicate the study in other emerging markets with more substantial female
board representation and utilize different methods for measuring CEO overconfidence.
Third, our sample only includes a year before COVID-19 (2019), which may influence
the findings of the subsample analysis. Future studies could use a longer time frame to
include additional years before, during, and after the COVID-19 pandemic to gain a better
understanding of the proposed relationships. Future studies can also consider the influence
of specific female director characteristics (such as financial expertise, board experience, and
independence) rather than simply counting their numbers or percentages.
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