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Abstract 

This thesis is structured around three interrelated empirical studies investigating the 

relationship between corporate governance and cash holdings in Australia and the US. Several 

reasons make this relationship both important and worth investigating empirically: (i) large 

cash holdings around the world and particularly in Australia and the US, (ii) the increased 

attention of regulators towards strengthening shareholder say on pay, (iii) the proliferated 

attention of regulators around the world calling for greater gender diversity on boards, (iv) 

the emergence of non-financial firm performance (environmental, social and governance – 

ESG) as a holistic mechanism in firm evaluation by investors, (v) the relatively small body of 

literature investigating this relationship, and (vi) a unique Australian setting: mandatory say 

on pay. 

The first empirical study examines the impact of Australia’s Remuneration 

Amendment Act 2011 on CEO compensation and its spill-over effect on cash holdings in order 

to better understand how the new legislation affects the principal–agent relationship. This 

study finds, using a sample of ASX top 300 firms from 2004 to 2015 that the Act leads to 

more use of equity-based compensation. The study also reports that, after the introduction of 

the Act, CEO equity-based and total compensations are negatively (positively) related with 

(the value of) cash holdings: that is, more equity and total compensations lead to lower cash 

holdings (a spill-over effect), indicating alignment of the principal–agent interests. These 

results are robust to different estimation techniques. This study contributes to the CEO 

compensation literature by providing a strong empirical evidence that the regulations (the Act) 

are effective in changing the CEO compensation structure, leading to more equity-based 

incentives and fewer cash bonuses across the market of large and established Australian firms. 

The study demonstrates in a novel piece of evidence that the Act has the capacity to influence 

the CEO compensation structure as well as other key decisions such as cash holdings and 
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praises the Act for these achievements. The findings of this study provide important insights 

into the discussion on compensation regulations. 

The second empirical study examines whether board gender diversity affects corporate 

cash holdings using S&P 1500 indexed firms in the US for the period 2006–2015. This study 

documents a significantly negative relationship between board gender diversity and cash 

holdings. The study also finds, in a channel analysis, that female independent directors have 

a strong negative effect on cash holdings, consistent with the monitoring function. Moreover, 

the study finds that the presence and voice of female directors have a negative impact on cash 

holdings, consistent with critical mass theory. These findings are robust to alternative 

econometric specifications, alternative measures, propensity score matching, and difference-

in-differences. This study extends the recent body of gender diversity literature by providing 

strong empirical evidence of the negative impact of board gender diversity on cash holdings 

– a key corporate decision. It also contributes to the growing research that links women on 

boards to the monitoring function. This study also extends gender diversity literature by 

providing empirical evidence consistent with the critical mass theory that women’s presence 

and voice are strongly associated with cash holding decisions. This study offers useful insights 

into the current global debate on gender diversity and its implications for firms. 

The third empirical study examines whether corporate environmental, social, and 

governance (ESG) performance affects corporate cash holdings in S&P 1500 indexed US 

firms for the period 2006 to 2015. This study documents a significantly negative relationship 

between ESG and cash holdings in general, and finds a negative effect of ESG on cash 

holdings in the introduction, growth, and decline/shakeout stages of the firm life-cycle in 

particular, consistent with having a strong governance mechanism. These findings are robust 

to alternative econometric specifications, alternative measures of ESG, cash holdings, and the 

firm life-cycle; they are also robust to propensity score matching and using an instrumental 

variable approach. This study contributes to the recent body of literature on ESG by providing 
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strong empirical evidence of a negative effect of firms’ ESG performance on cash holdings. 

This study also contributes to the growing body of literature linking corporate policies with 

different stages of the firm life-cycle (e.g., Dickinson, 2011; Faff et al., 2016) by shedding 

new light on the relationship between the firm life-cycle and cash holdings. This study 

highlights the role of ESG as a holistic governance mechanism, suggesting that ESG 

negatively affects cash holdings in the introduction, growth, and decline stages of the firm life-

cycle because of both better access to the capital market and a reduction in the agency problem. 

This study compliments the current discussion on the importance for firms as well as investors 

and stakeholders to consider EGS before making investment decisions. 

From the findings of these interrelated studies, this research concludes that say on pay 

is imperative to strengthen corporate governance in Australia. It also supports the notion that 

regulations such as the Remuneration Amendment Act 2011 could provide better governance 

mechanism. Moreover, the research finds board gender diversity to be an important factor 

in strengthening internal governance mechanism, enhancing board monitoring functions and 

helping to reduce the agency problem. Lastly, the research provides insights into the 

importance of ESG as a holistic internal and external governance mechanism for firms, 

stakeholders and society at large. This thesis documents the contributions of this research to 

the global debate on say on pay regulations, calls for greater board gender diversity, and to 

the importance of ESG for firms and investors. 
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Chapter 1: Introduction 

1.1 Introduction 

Chapter 1 is the over-view and introduction of the thesis. Precisely, section 1.2 sheds 

lights on the background and motivation of this research by underlining the importance of 

corporate governance for firms, and their various stakeholders. Section 1.3 outlines the three 

empirical studies and the research questions related to each study. Section 1.4 briefly discusses 

the research methodology including data, key variables, estimation methods, and sensitivity 

techniques used to address endogeneity concerns in the three studies. Section 1.5 discusses the 

main results and implications of the research. Section 1.6 highlights the research contributions 

to the existing body of knowledge. Section 1.7 outlines the structure of the remainder of thesis. 

1.2 Background and research motivation 

1.2.1 Corporate governance 

In corporations, due to large size and structure, there is a separation of ownership and 

control where managers (agents) control corporations on the behalf of owners (principals). 

Owners (shareholders) expect managers to maximize the firm value. However, self-interested 

motives of managers raise an agency problem between a firm’s owners and managers (Jensen 

and Meckling, 1976). The imperative purpose of corporate governance is to provide strong 

internal (i.e., board independence, gender diversity) and external mechanisms (i.e., debt 

covenants and market scrutiny, regulations). Both of these provide strong monitoring that 

persuades self-interested managers to maximize the owners’ wealth or the firm value by 

mitigating the agency problem intrinsic in contemporary corporations (Denis, 2001). 

The corporate board, one of the significant governance mechanisms, now receives 

mounting attention as an indispensable instrument to increase firm value (Chen, 2015). It helps 

a firm to mitigate self-interested and rent-seeking managerial behaviour (Jensen, 1986). The 

corporate board, which provides a holistic internal governance mechanism (Fama and Jensen, 
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1983), is considered to be the ‘first-line of defence’ (Hermalin and Weisbach, 1988) to the 

shareholders against management (agents). Given the important role of the corporate 

governance, this research focuses on CEO compensation, board gender diversity, and the 

firm’s outlook on environmental, social, and governance (ESG) while studying a key 

corporate decision – corporate cash holdings. 

1.2.2 Thesis overview 

This thesis documents research based on three interrelated empirical studies that 

examine the effect of corporate governance on cash holdings in Australia and the US. The first 

study investigates the effect of CEO compensation on cash holdings in Australia. Specifically, 

it examines the effect of the Remuneration Amendment Act 2011 (‘two-strikes’ rule) on CEO 

compensation as well as its spill-over effect on corporate cash holdings. The second study 

examines the effect of board gender diversity on cash holdings in the US. More precisely, the 

study examines the effect of female directors, independent and executive, on cash holding 

decisions. The study also investigates the effect of the number of female directors on cash 

holdings. The third study explores whether environmental, social, and governance (ESG) 

performance – a broader perspective of governance – affects cash holdings in general. The 

study also investigates the effect of ESG in different stages of the firm life-cycle in particular 

(the introduction, growth, maturity, and decline/shakeout stages). Figure 1 shows the overview 

of the whole research idea in the thesis through the intersection of the three circles (similar to 

character of the Mickey Mouse, as suggested by Faff, 2015).  
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Figure 1. Overview of the thesis (adopted from Faff, 2015) 

1.2.3 Research motivation 

The level of cash holdings by corporations worldwide has increased significantly since 

the 1980s in response to several market and industrial conditions. For instance, Bates, Kahle 

and Stulz (2009) report the increase in the average cash ratio for US firms between 1980 and 

2006 that has increased from 10.5% to 23.2%. Similarly, the Reserve Bank of Australia (RBA) 

reports higher cash holdings in Australia compared with other countries in a recent discussion 

paper (RBA, 2016). Cash holdings are costly investment due to lower premium and earnings 

are subject to double taxation (Opler et al., 1999) making it a detrimental option. This 

phenomenal increase has led to discussions by practitioners and academics towards finding an 

answer to the question. 

Prior studies attempting to answer the question by investigating the determinants of 

corporate cash holdings (i.e., Ozkan & Ozkan, 2004; D’Mello et al., 2008) concur that firms 

hold cash to cope with costly external finance as well as to safeguard against future cash flow 
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volatility. The management decision to maintain high cash reserves enhances a firm’s liquidity 

and lowers the bankruptcy risk (John, 1993). Firms can also seize investment opportunities as 

they become available using low cost internal funds.  

However, at the same time, the higher cash holdings provide an excellent instrument 

for managers to pursue personal advantageous policies. These policies may include managers’ 

risk-eschewing behaviour that prevents them from investing in positive NPV projects. They 

may thus use the cash buffers as a shield against market scrutiny, at the expense of 

shareholders. Therefore, the decision by managers regarding how to deploy cash reserves 

becomes a central issue leading to the conflict between managers and shareholders known as 

the agency problem. This problem intensifies in the absence of an effective internal and 

external control mechanisms. Thus, corporate governance plays a significant role in firm’s 

survival by deterring managerial opportunistic behaviour, thus maximizing the firm value 

(Jensen, 1986). Therefore, studying the relationship of corporate governance with cash 

holding decisions has significant implications for several stakeholders, including firms, 

regulators, and researchers.  

In addition, four main reasons motivate empirical examination of the influence of 

corporate governance on cash holdings in Australia and the US. (i) The implementation of the 

Remuneration Amendment Act 2011 strengthens the shareholder say on pay and governance 

mechanism in Australia (Monem and Ng, 2013; Grosse et al., 2017). Shareholders using their 

voting right to express their dissent on different policies of firm and cash holdings is one of 

the key corporate policies. (ii) The implementation of gender diversity recommendations in 

the US by the Blue Ribbon Commission and Interfaith Centre for Corporate Responsibility to 

strengthen the monitoring function at board level. This strong monitoring function can 

mitigate the agency problem of cash holdings. (iii) Mounting attention is being paid by 

investors and by the United Nations Principles of Responsible Investment (UN PRI) towards 

environmental, social, and governance factors (ESG) – a holistic corporate governance 
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mechanism. The ESG performance provides internal and external incremental information to 

investors to help the investment screening process and that monitors the use of resources more 

effectively. (iv) A thin body of literature relating to corporate governance external mechanism 

(Remuneration Amendment Act 2011) and internal mechanism (gender diversity, ESG 

performance) with cash holdings warrants further investigation. The research findings provide 

important insights and implications for investors, regulators, researchers and firms to consider 

the regulatory, monitoring, and social aspects of corporate governance before decision 

making. The motivation of the research is shown in Figure 2 through the intersection of the 

three circles.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Motivation of the thesis (adopted from Faff, 2015) 

Study 1: overview 
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the internal and external mechanisms that lead to higher firm value. For instance, to strengthen 

‘say on pay’, several countries have introduced legislations and Australia has introduced a new 

piece of legislation, the Corporations Amendment Act 2011 (Improving Accountability on 

Director and Executive Remuneration) (the Remuneration Amendment Act or the Act 

hereafter), which took effect on 1 July 2011. The Remuneration Amendment Act sets out 

unique requirements that enable shareholders to register their dissenting votes more effectually 

against CEO remuneration plans at the Annual General Meetings (AGMs). Firms are set to 

face potentially severe consequences if shareholder concerns are not adequately addressed 

(Monem and Ng, 2013; Grosse et al., 2017). The Act provides the dispersed and minority 

shareholders with a more effective mechanism to register their dissent on CEO remuneration 

plans with a low cut-off point (i.e., a minimum 25% of votes) to trigger a ‘strike’ against the 

firm. If a firm receives a strike at two consecutive AGMs, shareholders can vote at the second 

AGM to decide whether the board should be put up for re-election: if approved, a re-election 

of the board will take place. The Act also sets out clear process and actions for corporate boards 

to undertake to address shareholder concerns, and explains the consequences if shareholder 

concerns are not adequately mitigated. The requirements are specific and the consequences 

are potentially severe: dissolution and re-election of boards (Monem and Ng, 2013; Grosse et 

al., 2017). Due to its unique requirements, the Act has the capacity to influence firms’ CEO 

compensation policies directly and other related policies such as cash holdings indirectly 

(Walker, 2010; Grosse et al., 2017).  

Since the promulgation of this stringent corporate governance reform, a few studies 

have investigated the effect of the Act on CEO compensation but are limited to studying only 

matched pair ‘strike’ and ‘non-strike’ firms. For instance, Monem and Ng (2013) and Bugeja 

et al. (2016) examine the impact of receiving a strike on the pay–performance link; Faghani 

et al. (2015) and Grosse et al. (2017) investigate the association between CEO pay and the 

incidence of receiving a strike. Shareholders may also take the opportunity of a dissenting vote 
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to express their concerns over other firm policies such as dividend and leverage (Grosse et al., 

2017). Consequently, the Act (as an external governance mechanism) has a spill-over effect 

on corporate cash holdings. This study aims to extend this research by investigating the 

interaction effect of the Act and CEO compensation on cash holdings. The findings of this 

study are applicable to markets where shareholders’ say on pay is not voluntary for firms to 

adopt.  

Study 2: overview 

Recent calls for increased female representation on corporate boards and in 

management, in several countries around the world, has attracted the attention of researchers 

and the financial press towards investigating its material impact on firm outcomes. Prior 

literature provides an assenting response about the effect of board gender diversity by 

suggesting that female directors make a significant difference in corporate decision making. 

Female directors tend to enhance corporate board effectiveness since they are less conformist 

and more vocal than their male counterparts (Carter, Simkins, & Simpson, 2003). Gender 

diverse boards encourage competitive discussion among members, and thus decision making 

process is not likely to suffer from groupthink (Janis, 1983; Chen et al., 2016). More 

importantly, gender diverse boards perform as a substitute for corporate governance (e.g., Gul, 

Srinidhi, & Ng, 2011). The recent body of literature focuses on board gender diversity and 

various corporate decisions. Liu et al. (2014) observe a positive relationship between gender 

diverse boards and firm performance using return on assets (ROA) and return on sales (ROS). 

They report less agency problem in firms due to board gender diversity. Similarly, Gyapong 

et al. (2016) study the relationship between board gender and ethnic diversity and firm value, 

and Chen et al. (2017) examine the effect of board composition on dividend payouts. Both 

studies report a positive relationship between board gender diversity, firm value, and dividend 

payouts. Prior literature on cash holdings focuses on the role of corporate boards (as a whole) 

and on firm characteristics (e.g., Fama, 1980; Myers & Majluf, 1984; Ozkan & Ozkan, 2004; 
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Harford, Li, & Zhao, 2008; Tong, 2010) in mitigating the agency problem. However, the 

literature has overlooked the relationship between gender diversity and cash holdings, which 

has implications for firms, regulators, and researchers.  

Study 2, which fills the knowledge gap by investigating the effect of board gender 

diversity and cash holdings in the US, also spells out the effect of the number of female 

directors, independent or executive, on cash holdings decisions. This study uses state-of-the-

art tools (propensity score matching, difference-in-differences, 2SLS) to address the 

endogeneity concerns. These findings are generalizable to economies where gender diversity 

is voluntary. 

Study 3: overview 

Non-financial performance evaluated by environmental, social, and governance (ESG) 

disclosure is receiving mounting attention from scholars, practitioners, and regulators 

worldwide. ESG factors (non-financial performance) indicate firms’ overall initiatives 

towards different stakeholders such as society, environment, employees, investor 

communities, and regulators (Campbell, 2007; Malik, 2015). These initiatives differentiate 

firms from their competitors and build loyalty from investors, enhancing firm operating 

efficiency (Greening and Turban, 2000). With the ever-increasing focus of investors, ESG 

factors are becoming increasingly important and powerful measurements for evaluating firm 

value. For instance, the United Nations has introduced its Principles for Responsible 

Investment (PRI) (UN PRI 2006). In fact, over 1,000 signatories of PRI from around the world 

have a net worth of US$30 trillion under management (UN PRI 2011). The PRI are considered 

to be standards for taking ESG factors into consideration when determining mainstream 

investment decisions. Similarly, it is also well recognized in the literature that a firm’s 

financial performance, and policies follow an expected pattern over the different phases of the 

firm life-cycle (e.g., Miller and Friesen, 1984; Porter, 2008, Faff et al., 2016), due to distinct 

capacities and resources. Despite the importance of ESG performance, the literature has 
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overlooked the impact of ESG on cash holdings in the firm life-cycle. This study examines the 

effect of ESG on cash holdings in general and in different stages of the firm life-cycle in 

particular. These findings are generalizable in the larger context as they are consistent with 

the current focus of UN PRI.  

1.3 Research gaps in the literature and research questions 

1.3.1 Study 1: CEO compensation and cash holdings 

The first study included in this thesis relates to CEO compensation, the Remuneration 

Amendment Act 2011 and cash holdings in Australia. Theoretically, CEO compensation is one 

way to reduce the agency problem of cash holdings between managers and stockholders, as it 

includes equity incentives (i.e., stocks and options). Researchers have long been concerned 

about questions regarding how CEO compensation incentives affect corporate cash policy 

(e.g., Liu and Mauer, 2011). An efficient CEO compensation structure that aligns the interests 

of managers and owners can reduce a firm’s investment in the cash reserves needed to support 

necessary operations (Liu and Mauer, 2011). CEO equity-based compensation incentives can 

help overcome managerial risk-aversion and can align their interests with those of 

shareholders (Jensen and Meckling, 1976; Jensen and Murphy, 1990; Clarkson et al., 2011). 

With increased equity components in total compensation, managers would be motivated to 

pursue riskier profitable investment projects to maximise shareholder value, and thus their 

own. 

Prior studies have analysed the relationship between CEO compensation incentives 

and cash holdings to determine the prevailing motives for managers to hold excess cash. These 

analyses have provided contrasting results (e.g., Tong, 2010; Liu and Mauer, 2011). For 

example, Liu and Mauer (2011), who use US data from 1992 to 2006 to examine this 

relationship, find a positive association between CEO risk-taking (vega) incentives and cash 

holdings, supporting the precautionary motive of management for holding cash. On the other 
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hand, Tong (2010) finds, using US data from 1993 to 2000, that firms with greater CEO equity 

incentives have lower cash holdings, supporting the agency alignment motive. 

In Australia, little research has been conducted on the reasons for higher cash holdings 

in Australian firms. Few Australian studies examine the market value of cash holdings (e.g., 

Lee and Powell, 2011; Chan et al., 2013; La Cava and Windsor, 2016). To date, no study 

directly examines the relationship between CEO compensation incentives and cash holdings 

for Australian companies. This relationship is an important issue as it helps us determine 

management motives for excess cash holdings and design a more efficient CEO compensation 

structure to align the interests of managers and shareholders. In addition, Australian companies 

have traditionally used less equity compensation to remunerate CEOs than their US 

counterparts, although they are now catching up with this trend (Matolcsy and Wright, 2011). 

With the unprecedented voting power granted by the Remuneration Amendment Act, 

shareholders have the chance to exercise their preferred ways to change executive 

compensation structure. The power of the dissenting vote also has the capacity to influence 

firm policies such as leverage and dividend (Grosse et al., 2017). Furthermore, shareholders 

may take the opportunity given by the Act to express their concerns over cash holdings (Grosse 

et al., 2017). Since the ‘two-strikes’ rule was enacted, a few studies have investigated the 

effect of the Act on CEO compensation: Monem and Ng (2013) and Bugeja et al. (2016) 

examine the impact of receiving a strike on the pay–performance link, and Faghani et al. 

(2015) and Grosse et al. (2017) investigate the association between CEO pay and the incidence 

of receiving a strike. These studies employ strike data and matched-pair design to identify 

firms that receive a strike (either ‘first strike’ only or ‘first strike’ and ‘second strike’) and 

match each strike firm with a ‘non-strike’ firm to examine the impact of the Act. However, no 

study examines the effect of the Act on cash holdings. Given the stringent consequences of the 

Act on CEO compensation and the possibility that shareholders will use the vote for other 
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concerns, it is expected that the Act will have a spill-over effect on corporate cash holdings in 

Australia. This empirical study examines two related research questions arising from the Act:  

(1) What impact does the Act have on CEO compensation, in total and in composition?  

(2) After the Act, how does CEO compensation relate to corporate cash holdings? 

1.3.2 Study 2: Gender diversity and cash holdings 

The recent upsurge in market practices of increased female representation on corporate 

boards has received mounting attention in investigating its material impact on firm policies. 

Extant literature suggests that female directors make a significant difference in corporate 

decision making. Compared with male directors, female directors focus more on firm 

corporate social responsibility initiatives (Shaukat et al., 2016), and also efficiently negotiate 

acquisitions bids with lower premiums (Levi, Li, & Zhang, 2014). Female directors increase 

spending on research and development (R&D) initiatives (Miller and Triana, 2009) to enhance 

firm operating efficiency. In addition, female directors are positively associated with greater 

dividend payouts and intense monitoring (Chen, Leung, & Goergen, 2017), and with higher 

stock price informativeness (Gul et al., 2011; Ahmed & Ali, 2017).  

Liu et al. (2014), who document a positive association between gender diverse boards 

and firm performance using return on assets and return on sales, report a lower agency 

problem. Similarly, Gyapong et al. (2016) observe the relationship between gender and ethnic 

diversity with firm value and report a positive association. Prior studies identify gender diverse 

boards as one of the important corporate governance mechanisms that strengthen the 

efficiency and monitoring function of boards. These findings suggest that board gender 

diversity improves corporate governance and influences corporate decisions. 

Corporate cash holdings, a key corporate decision, provide liquidity to firms for 

operational necessities. However, having higher than required cash holdings can lead to an 

agency problem that arises from the opportunistic behaviour of managers (Jensen, 1986). Cash 

holdings allow for managerial discretionary spending, where rent-seeking managers may use 
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cash reserves to shield themselves against market scrutiny: firms do not require to submit to 

the external scrutiny of the market that occurs in the case of external funding (Jensen, 1986, 

Harford et al., 2008, among others). Prior literature investigates the role of corporate boards 

and firm characteristics (e.g., Myers & Majluf, 1984; Ozkan & Ozkan, 2004; Harford et al., 

2008; Tong, 2010) in mitigating the agency problem. However, little is known in empirical 

literature about the effect of board gender diversity – as one of the corporate governance 

mechanisms – on cash holding decisions. 

Given the importance of the relationship between cash holdings, a key corporate 

policy, and board gender diversity, the only study examining such a relationship is that by 

Zeng and Wang (2015), who examine CEO gender and cash holdings in a different setting 

(i.e., Chinese market). Their study examines the relationship between female CEOs and cash 

holdings using a sample of Chinese state-owned enterprises (SOE) and non-SOE firms and 

finds a positive association. These findings lend support to women’s risk aversion behaviour 

and are limited to the Chinese corporate governance structure, which is characterised by its 

higher proportion of female executive directors and lower level of board independence, 

compared with the US (see, Liu et al., 2014; Chen et al., 2017). Study 2 examines whether the 

presence of female directors affects corporate cash holdings by answering three related 

questions:  

(1) Does board gender diversity affect corporate cash holdings in the US?  

(2) What is the effect of female independent directors and of executive directors on cash 

holding decisions?  

(3) Does the number of female directors on the board matter in cash holding decisions? 

1.3.3 Study 3: ESG and cash holdings: life-cycle perspective 

            Environmental, social and governance (ESG) factors linked to firms’ initiatives have 

become a key indicator of non-financial performance (Richardson, 2009; Boerner, 2011). ESG 

broadly covers environmental issues (e.g., water use, carbon emissions, climate change, 
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pollution), social responsibility issues (e.g., human rights, health and safety, employee gender 

equality, product safety), and corporate governance issues (e.g., board independence, 

diversity, disclosure of information, shareholder rights). Due to the ever-growing importance 

of ESG performance, investors to take non-financial information into consideration before 

making investment decisions has become essential. ESG performance has emerged as a 

holistic method in the investment screening process (Capelle-Blancard & Monjon, 2014), 

compared with conventional methods, which use only financial information. These factors 

signal firm performance on the revenue prospectus in markets where investors care about ESG 

(Lev, Petrovits, and Radhakrishnan, 2010), including employee welfare and relations that 

indicate labour efficiency (Waddock and Graves, 1997; Edmans, 2011), and environmental or 

social compliance costs or potential fines based on firm operations (Brown, Helland, and 

Smith, 2006). ESG factors also serve both internal and external monitoring purposes. For 

instance, higher performance in G (one of the ESG factors) indicates the strength of the 

internal governance mechanism, which may mitigate the agency problem of cash holdings. 

The E and S factors provide investors with firm-specific incremental information on 

environmental and social performance that is useful for decision making as well as for 

monitoring (Lu et al., 2017). 

              Corporate life-cycle theory (Porter, 2008) proposes that firms progress from one stage 

to another of the life-cycle by following an expected outline described by distinct phases of 

development (Miller and Friessen, 1984; Porter, 2008). Firms in different stages of the life-

cycle will have distinctive structures, and strengths and weaknesses. A strand of literature 

documents that the dividend payout policy (Grullon et al., 2002; DeAngelo et al., 2006), the 

equity offerings to the market (DeAngelo et al., 2010), the merger and acquisitions (Owen and 

Yawson, 2010), the cash flow patterns (Dickinson, 2011), and the firm financial policies (Faff 

et al., 2016) follow firm life-cycle stages.  
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               Given the importance of ESG, a holistic corporate governance mechanism may 

reduce the agency cost of cash holdings arising from managerial opportunism. Prior literature 

focuses on the role of corporate social responsibility and the market value of cash holdings 

(Arouri and Pijourlet, 2017; Lu et al., 2017). However, little research has been done about 

how ESG can influence managerial opportunistic behaviour in cash holding decisions. This 

study examines whether the ESG affects corporate cash holdings and what its effect is on cash 

holdings in the different stages of the firm life-cycle by answering two research questions:  

(1) What is the effect of ESG performance on cash holdings? 

(2) Does the effect vary in different stages of the life-cycle? 

1.4 Data, key variables and research methodology 

1.4.1 Sample 

The three empirical studies are based on samples from Australia and the US. Study 1 

uses sample firms from Australia and studies 2 and 3 use samples from the US. In study 1, the 

sample consists of the top 300 capitalized firms listed on the Australian Stock Exchange 

(ASX) from 2004 to 2015, obtained from Connect4. The study selected 2004, the first year 

Connect4 reports executive compensation information, as the beginning of its sample period. 

Connect4 boardroom reports CEO compensation items such as base salary, cash bonuses, 

share and option grants, and total compensation. The study uses data for the “CEO/MD” 

position in the director compensation section. Accounting variables are sourced from 

Morningstar DatAnalysis Premium for all sample companies. The study matches the ASX 

codes reported in the Morningstar DatAnalysis Premium database with the compensation data 

before combining the data from the two sources. The data excludes those firms with missing 

observations on accounting variables and compensation components and does not include 

financial firms due to their specific liquidity requirements. The final sample consists of 3,064 

firm-year observations. Sample firms are sorted on the basis of the two-digit codes of the 

Global Industry Classification System (GICS), and variables are winsorized at the 1st and 99th 
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percentile to offset the effect of outliers. All the dollar variables are inflation adjusted to 2015 

dollars using the consumer price index.  

Study 2 uses a sample of S&P 500, S&P MidCap 400, and S&P SmallCap 600 (hence 

S&P 1500) indexed firms collected from Bloomberg covering the period 2006–2015. The 

initial sample consisted of 14,494 firm-year observations with information on accounting 

variables and on firm board characteristics such as the percentage of gender diversity, board 

independence and size. Consistent with previous studies (e.g., Bates et al., 2009; Nikolov & 

Whited, 2014; Liu, Luo, & Tian, 2015), study excludes the firms in the financial services 

industry due to their specific and stringent regulatory conditions. The study also requires firm-

years to have gender diversity and accounting data to be part of the sample. Hence, the final 

sample consists of 11,360 firm-years of data on 1,395 non-financial US firms. 

Study 3 continues with the sample used in study 2 but with ESG and related additional 

variables. ESG data are sourced from Bloomberg, one of the three sources (e.g., Bloomberg, 

MSCI, and Thomson Reuters) which provide data on ESG performance. The Bloomberg 

scoring framework includes uniform international guidelines such as Global Responsible 

Initiative (GRI), and those of the United Nations. The scores of ESG range from 0.1 to 100, 

where a higher score indicates higher performance. This study also requires sample firm-years 

to have ESG and accounting data to be part of the final sample. Therefore, the final sample 

consists of 9,811 firm-years of data on 1,290 firms. 

1.4.2 Key dependent variable for the research: corporate cash holdings 

The key dependent variable for the research is cash holdings. Following extant 

literature (Bates et al., 2009; Nikolov & Whited, 2014; Liu et al., 2015), this research measures 

the levels of cash holdings as the ratio of cash and marketable securities to net assets, and net 

assets are defined as the book value of the total assets minus cash and marketable securities. 

Notably, such a measure of cash represents the cash reserves available at the disposal of 

managers in proportion to assets. The research also employs alternative measures of cash 
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holdings, including cash and marketable securities to total assets, among others. The research 

also includes other dependent variables relevant to respective studies (i.e., CEO compensation 

incentives, excess stock return, and market value, among others). 

However, the study uses a range of variables to control for firm corporate governance 

and financial characteristics. The research incorporates relevant control variables based on the 

prior literature and the theoretical background of the respective studies. 

1.4.3 Key independent variables for study 1: Remuneration Amendment Act and CEO 

compensation 

The key independent variables for study 1 include the Remuneration Amendment Act 

and the CEO compensation incentives, including equity compensation, total compensation and 

cash bonus. This study models the Act as a dummy variable, equal to 1 post the Act and 0 

before the Act. The CEO compensation incentives, measured following the literature, use the 

four main variables: first is stock options (Ln options), a natural log of the sum of total value 

of stock options granted to CEOs each year; second is equity compensation (Ln equity comp), 

a natural log of the sum of the total value of shares and stock options granted to CEOs each 

year, which measures the overall risk arising out of executives’ holdings in firms. Third is total 

compensation (Ln total comp), an all-inclusive pay including salary, bonus, superannuation, 

LTIP and allowance, and equity incentives offered to CEOs in accordance with certain 

performance indicators during the year, following prior literature (see, Graham et al., 2012; 

Grosse et al., 2015); fourth is the cash bonus (Ln bonus), the performance bonus granted to 

CEOs each year. 

1.4.4 Key independent variable for study 2: board gender diversity 

The key independent variable in this study is board gender diversity. Prior studies use 

the percentage of female directors on the board to measure the gender diversity (e.g., Adams 

& Ferreira, 2009; Ahern & Dittmar, 2012; Huang & Kisgen, 2013; Faccio et al., 2016). Other 

studies (e.g., Liu et al., 2014) use the number of women on the board or use a dummy variable 
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to measure the representation of women on the board. This study measures board gender 

diversity using several variables: the percentage of female directors in the total number of 

directors, the number of female directors on the board, the dummy variable (w1, w2, w3) 

equals 1 when the board has one, two, three or more female directors, respectively and 0 

otherwise; the percentages of female independent and executive directors to board size. 

1.4.5 Key independent variables for study 3: corporate ESG performance and life-cycle 

Study 3 uses ESG scores as a key independent variable and considers this as an umbrella 

measure provided by Bloomberg to examine its effect on the dependent variable (cash 

holdings). ESG scores are provided in the form of numerical numbers ranging from 0.1 to 100, 

where a higher score represents a better performance. This study also employs the individual 

scores of environmental (E), social (S), and governance (G) performances. Moreover, if firms 

in the ESG dataset fail to provide information on all E, S, and G scores, then the study employs 

an ESG index ranging from 0 to 1, based on the average extent to which these scores are 

disclosed. The study measures the firm life-cycle using the proxies of DeAngelo et al. (2006) 

and of Dickinson (2011). The main classification of firms into life-cycle stages is based on 

Dickinson (2011), who uses cash flow patterns. This study classifies firms into four stages, 

introduction, growth, maturity, and decline/shakeout, based on the following net cash flow 

patterns from operating (ONCF), investing (INCF), and financing (FNCF) activities: 

Introduction: if ONCF<0, INCF<0, and FNCF>0; 

Growth: if ONCF>0, INCF<0, and FNCF>0; 

Maturity: if ONCF>0, INCF<0, and FNCF<0; and 

Decline/Shakeout: if ONCF<0, INCF>0, and FNCF≤0 or ≥0. 

Study 3 also uses the DeAngelo et al. (2006) life-cycle proxy of retained earnings to 

total assets (RETA), which measures the degree to which a firm is reliant on external funds or 

internal liquidity. A higher than average retained-earnings to total assets ratio denotes that the 

firm is mature, because firms gather profits and have greater retained earnings over time. A 
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low retained-earnings to total assets ratio implies that the firm is young and growing 

(DeAngelo et al., 2006), as young firms will have only a small amount of retained earnings 

and will invest all their profits. The study uses a dummy variable equalling 1 if firms are in 

High_RETA and 0 otherwise. 

1.4.6 Empirical methodology 

To examine the relationship between cash holdings and particular corporate 

governance factors, this research first employs ordinary least squares (OLS) that consider 

both the time-series and cross-sectional differences. In order to individually consider time-

series and cross-sectional differences, the research then employs fixed effect (FE) that help 

avoid misspecification of the model due to omitted variable bias and controls for year 

fluctuations. The research also employs alternative variables specification and alternative 

econometric specifications to investigate the robustness of results. Additionally, this research 

uses one-year lagged independent variables to replace the contemporaneous variables. The 

rationale behind this specification is that independent variables require time to influence the 

firm cash holding decisions. To address the concern of endogeneity, this research uses several 

strategies including the generalized method of moments (GMM), two-stage least squares 

(2SLS), propensity score matching (PSM), and difference-in-differences (DID) estimators. All 

of these strategies are suggested in the literature and are considered to be state-of-the-art 

approaches for addressing endogeneity concern (e.g., Liu et al., 2014; Gippel et al., 2015; 

Chen et al., 2017). Nevertheless, this research recognizes that it is challenging, if not 

impossible, to completely remove endogeneity bias. However, the research employs numerous 

strategies to provide a certain extent of comfort that the association between cash holdings and 

corporate governance is not spurious. 
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1.5 Main findings 

This research examines cash holdings and corporate governance mechanisms (i.e., 

CEO compensation, board gender diversity, and ESG) in Australia and the US. The key 

findings of the three research studies are discussed in this section. 

Study 1 investigates the relationship between cash holdings and CEO compensation 

along with the Remuneration Amendment Act. The empirical results indicate that the Act 

impacts CEO compensation structure, so firms now use more equity-based incentives (i.e., 

options and shares) and fewer cash bonuses to remunerate CEOs in Australia, which also 

results in higher total compensation. Further, the study also finds that, after the Act, CEO’s 

compensation including total pay is related negatively to cash holdings but positively to the 

value of cash holdings, suggesting that higher CEO equity (thus risk) incentives lead to lower 

cash holdings. Overall, these results suggest that the Act has emerged as a significant corporate 

governance mechanism (external mechanism) (Monem and Ng, 2013). The Act has caused 

positive changes to CEO equity compensation and has a spill-over effect on cash holdings. 

These findings are robust to several econometrical techniques including ordinary least square 

(OLS), and fixed effect (FE). These empirical results are consistent with narrow samples, the 

two-step system generalized method of moments (GMM), and the propensity score matching 

(PSM) estimators. 

Study 2, which investigates the relationship between cash holdings and board gender 

diversity in the US, finds that board gender diversity has a negative association with cash 

holdings but positive with cash value. The study also examines the gender diversity channel 

that influences cash holdings and finds a pronounced effect of female independent directors’ 

monitoring. Further, the study finds that boards with more than one female director have a 

stronger negative impact on cash holding decisions, supporting the critical mass theory 

(Kristie, 2011). To address the endogeneity concern due to omitted variables and causality, 

the study employs difference-in-differences (DID), propensity score matching (PSM), and the 
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instrumental variable (IV) approach i.e., 2SLS, and reports consistent findings after using 

these. 

Study 3 investigates the effect of ESG on cash holdings in general as well as in the 

different stages of the firm life-cycle. The study finds that firm cash holdings are negatively 

associated with ESG and observes a similar relationship with individual (E, S, G) factors. The 

study also reports positive cash holdings in the introduction, growth and decline/shakeout 

stages consistent with prior literature. However, ESG performance negatively affects the 

relationship in the introduction, growth, and decline/shakeout stages. These results suggest 

that, with better ESG performance, firms have better access to capital market as well as a lower 

agency cost. These results are robust to alternative variable specifications, to alternative 

econometric specifications (e.g., Tobit regression), and to additional control variables. This 

study also employs PSM and the IV approach to address the endogeneity concerns, and finds 

these results to be statistically consistent with the main findings. 

1.6 Contributions of the research 

The findings reported in this thesis, with their related implications, make several 

contributions to existing literature that will be helpful for regulators and policy makers. 

1.6.1 Study 1: contributions 

Study 1 makes several contributions to the CEO compensation and cash holdings 

literature. First, it extends the literature on CEO compensation and cash holdings by showing 

both the effect of the say on pay regulation on CEO compensation and its spill-over effect on 

cash holdings in Australia. The study investigates the relationship using a unique setting of 

Australia where the consequences of say on pay (the Act) are predictable and severe compared 

with other countries (e.g., US). The results suggest that the Act has the capacity to modify the 

CEO compensation structure, leading to awards of higher equity-based incentives and less 

cash bonuses. More importantly, these findings are applicable across the market of large and 

established Australian firms, not just to those firms that receive strikes and are small/less 
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profitable, as documented by Monem and Ng (2013). The study also concludes that the Act 

leads to an increase in CEO total compensation, as a result of the increase in equity incentives, 

more than from the reduction in cash bonuses.  

Second, the study documents (in additional analysis) that CEO compensation 

incentives are positively related to cash holdings generally over a long sample period, which 

supports the agency motive for holding cash by management. However, the study shows new 

evidence that, after promulgation of the Act, the relationship between CEO compensation and 

cash holdings becomes negative (positive with the value of cash holdings), suggesting that the 

Act has a spill-over effect on cash holdings. This relationship also indicates that the Act has 

the capacity to drive the alignment of the principal–agent interests through its influence on 

CEO compensation policies. In this regard, the Act has achieved its intended purposes.  

Finally, the study, compared with prior studies (e.g., Monem and Ng, 2013; Grosse et 

al., 2017), employs a quasi-experiment, narrow window of sample, alternative specifications 

to examine the effect of the Act on CEO compensation and spill-over effect on cash holdings. 

This study, therefore, provides useful insight in to this unique legislation and country setting. 

The study is useful for policy makers, shareholders and regulators. Figure 3 depicts the novelty 

(‘what’s new’) in study 1 on CEO compensation, the Act and cash holdings through the 

intersection of the three circles.  

 

 

 

 

 

 

 

 



 

43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Diagram illustrating the novelty of study 1 (adopted from Faff, 2015) 

1.6.2 Study 2: contributions 

Study 2 contributes to the existing literature on board gender diversity and cash 

holdings in the following ways. First, it offers strong empirical evidence, based on the large 

data of US firms, on the negative effect of board gender diversity on cash holdings – a key 

corporate decision, in addition to neoclassical firm policies such as mergers and acquisitions 

(Levi et al., 2014), dividend payouts (Chen et al., 2017), and information disclosure (Ahmed 

et al., 2017). The study complements the role of gender diversity in reducing the agency 

problem in firms.  

Second, the study also extends the thin line of research that links women on the board 

to monitoring function (e.g., Gul et al., 2011; Chen et al., 2017). The study finds that female 

directors, especially female independent directors, influence cash holdings, owing to their 

tough monitoring role compared with female executive directors. The new empirical evidence 
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sheds light on the importance of female independent directors on the board by testing the 

channels of independence and executive roles in firms.  

Third, the study also investigates the appropriateness of critical mass theory in cash 

holding decisions. The findings show that the presence of two and three or more female 

directors on board is significantly associated with cash holdings consistent with the critical 

mass theory. The study employs state of the art strategies such as propensity score matching, 

two-stage least squares (2SLS), and difference-in-differences to provide robust findings. The 

study also contributes to the current debate over the usefulness of gender diversity in corporate 

boards by offering insights for regulators considering gender diversity as an important 

governance mechanism. Figure 4 depicts the novelty (‘what’s new’) in study 2 on board gender 

diversity and cash holdings through the intersection of the three circles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Diagram illustrating the novelty of study 2 (adopted from Faff, 2015) 
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1.6.3 Study 3: contributions 

Study 3 extends the literature on ESG, life-cycle, and cash holdings in three ways. 

First, this study offers robust empirical evidence of a negative effect of ESG performance on 

one of the key corporate policies – cash holdings. These results remain consistently negative 

with the individual E, S, and G factors and aggregate ESG index (based on ESG disclosure) 

with cash holdings, reinforcing the increasing importance of ESG for firms and suggesting 

strong control mechanism to reduce agency problem.  

Second, the study also extends the growing body of literature linking corporate policies 

to different stage of the firm life-cycle (e.g., Dickinson, 2011; Faff et al., 2016). The findings 

of the study shed a new light on the relationship between cash holdings and the individual 

stages of the firm life-cycle. In particular, the study documents that shake-out/decline stage 

firms have high cash holdings, in contrast to the findings of Faff et al. (2016), and attributes 

this to more severe agency problem faced by firms in this stage.  

Third and foremost, the study finds that ESG performance, serving both internal and 

external monitoring purposes, negatively affects cash holdings in the introduction and growth 

stages because better ESG performance enables firms to gain easier access to capital markets, 

leading to lower cash holdings. The study also finds that shake-out/decline stage firms with 

better ESG performance have lower cash holdings due to the mitigating effect of ESG that 

reduces the agency problem. This study employs alternative econometric specifications, 

alternative variables, sub-sample analysis, propensity score matching, and two-stage least 

squares (2SLS) to document robust findings. Overall, the study compliments the current 

discussion on the importance of ESG, for firms as well as for investors and stakeholders. 

Figure 5 depicts the novelty (‘what’s new’) in study 3 through the intersection of the three 

circles. 
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Figure 5. Diagram illustrating the novelty of study 3 (adopted from Faff, 2015) 

1.7 Thesis structure 

The remainder of this thesis is structured as follows. Chapter 2 discusses the literature 

review for the three interrelated studies. Chapter 3 investigates the effect of the 

Remuneration Amendment Act on CEO compensation and its spill-over effect on cash 

holdings. Chapter 4 investigates the influence of board gender diversity on cash holdings. 

Chapter 5 studies the impact of ESG performance on cash holdings in general and in different 

stages of the firm life-cycle. Chapter 6 concludes the thesis and presents the implications of 

the findings and guidelines for future research. An Appendix includes a pitch paper on CEO 

compensation and cash holdings and a paper on gender diversity and cash holdings: 

Australian evidence. 
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Chapter 2: Literature review 

2.1 Introduction 

Chapter 2 presents the literature review. Section 2.2 reviews literature related to CEO 

compensation and cash holdings. Section 2.3 identifies the research gap, towards making 

significant contributions. Section 2.4 reviews literature on board gender diversity and cash 

holdings. Section 2.5 highlights this research gap. Section 2.6 reviews literature on ESG, the 

firm life-cycle and cash holdings in Australia. Section 2.7 identifies this research gap.  

2.2 CEO compensation and cash holdings 

This section includes the review of literature on CEO compensation and cash holdings 

incorporating studies in international markets and in Australia. 

The level of cash holdings by corporations worldwide has increased significantly since 

the 1980s. This phenomenal increase has raised great interest from practitioners and 

academics, to find out why this has occurred. This was especially true when prior studies 

revealed the large cash holdings by firms, compared with their total assets. For example, Bates, 

Kahle and Stulz (2009) report that between 1980 and 2006 the average cash ratio for US firms 

more than doubled, increasing from 10.5% to 23.2%. Similarly, the Reserve Bank of Australia 

(RBA) reports higher cash holdings in Australia, compared with other countries (RBA, 2016). 

Having higher than the required level of cash holdings becomes a matter of concern for 

shareholders because cash reserves earn lower returns and income is subject to dual taxation 

(Opler et al., 1999).   

Prior studies investigate the different motives of corporate cash holdings: the 

transaction cost motive (Keynes, 1936; Kim, Shephard, & Chib, 1998), the precautionary 

motive (Opler et al., 1999) and the agency motive (e.g., Jensen, 1986; Dittmar & Mahrt-Smith, 

2007; Harford, Mansi, & Maxwell, 2012). According to the transaction cost motive, cash 

holdings are viewed as a source of funding to minimise the potential cost of market frictions 
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in raising costly external capital (Opler et al., 1999). The precautionary motive of having cash 

holdings extends support for mitigation of the risk of financial distress due to cash flow shocks 

and offers more internal liquidity for seizing investment opportunities (John, 1993; Opler & 

Titman, 1994; Boyle & Guthrie, 2003). The management decision to maintain high cash 

reserves also enhances a firm’s liquidity and lowers the bankruptcy risk (John, 1993). 

However, at the same time, cash holdings provide an excellent instrument for managers 

to pursue self-interested policies. These policies include risk-eschewing behaviour that 

prevent managers from investing in positive NPV projects (with higher risk). Managers may 

use cash reserves to shield themselves against the external market scrutiny by financial press 

and investors that would happen in the case of external funding. Opportunism on the part of 

managers exacerbates the agency problem between managers and shareholders regarding the 

decision of efficient allocation of the cash reserves (Jensen, 1986). 

The agency problem intensifies in the absence of corporate governance mechanisms. 

Thus, CEO compensation incentives play a significant role in firm survival by deterring 

managerial opportunistic behaviour (Jensen, 1986). In particular, equity incentives are 

considered to be a source of enhancing risk taking (Jensen & Meckling, 1976). Prior literature 

relates the question of the economical connection of equity incentives to firm decisions (e.g., 

cash holdings) by sharing the common argument that equity incentives are an appealing tool 

to enhance managerial risk exposure (see, Jensen & Meckling, 1976; Myers, 1977; Gaver & 

Gaver, 1993; Core & Guay, 1999). Equity incentives can encourage prudent risk-taking among 

managers, instead of responding to monetary offers (Parrino, Poteshman, and Weisbach, 

2005). Rajgopal and Shevlin (2002) document a positive association between equity-based 

compensation and oil exploration risk. In the light of this literature, equity compensation is 

one of the powerful tools for controlling the agency problem among managers and 

shareholders. 
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However, the contending view suggests that agency theory focuses on the potential 

benefits of equity-based incentives but ignores the resultant cost because these incentives do 

not always increase the risk-taking behaviour on the part of managers. The underlying tumult 

of equity incentives may impose higher costs on the firm, rather than offering cash 

compensation to executives. Meulbroek (2001) argues that undiversified managers value the 

options and stocks at less than their rational market value. For example, an undiversified 

manager in an internet-based firm values options-based compensation at an average value of 

53% of the cost to the firm. Similarly, NYSE undiversified firm managers value the equity 

compensation at approximately 70% of the cost to the firm (Meulbroek, 2001). Managers can 

also believe that a firm’s stock is undervalued, but may still have incentives to sell it whenever 

there is no disincentive in doing so. Meulbroek (2001) also concludes that the cost of equity-

based compensation can be significantly huge. Firms should evaluate the cost and benefits 

rather than assuming equity-based compensation as an efficient strategy for managers. It might 

not be effective for all firms to offer equity-based incentives: this depends on the 

characteristics of the firm (Bushman & Smith, 2001; Ittner, Lambert, & Larcker, 2003). Large 

and decentralised firms use equity-based incentives for the alignment of interest, where direct 

monitoring is costly and difficult (Demsetz & Lehn, 1985; Smith & Watts, 1992; Ryan & 

Wiggins, 2001). The cash constraint is also an expected determinant of equity compensation. 

Firms may replace equity-based compensation for cash where they observe a cash shortage 

(Core & Guay, 2001; Ittner et al., 2003). 

A body of literature on executive compensation focuses indirectly on equity incentives 

and its impact on managerial decision making. One branch of the prior studies focuses on the 

characteristics of the product market, the nature of the assets and the monitoring tools (board 

compensation), along with several managerial compensation schemes (e.g., Smith & Watts, 

1992; Core & Guay, 1999; Holderness, Kroszner, & Sheehan, 1999; Coles, Daniel, & Naveen, 

2006). A few studies are specific in nature, being limited to one industry and event due to their 
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data limitation and reliance on a small sample size (e.g., Knopf, Nam, & Thornton Jr, 2002; 

Rajgopal & Shevlin, 2002). Another stream of this literature discusses the connection of 

compensation schemes with firm performance, growth and value enhancement, and provides 

empirical evidence based on Tobin’s q, stock returns, and the sensitivity of managerial 

performance (e.g., Morck, Shleifer, & Vishny, 1988; Core & Guay, 1999; Merhebi, Pattenden, 

Swan, & Zhou, 2006; Clarkson, Walker, & Nicholls, 2011). 

Recent cash holdings and risk incentives literature (see, Tong, 2010; Liu & Mauer, 

2011) considers the risk-related agency cost of cash holdings in the US setting, providing 

evidence consistent with agency theory, but with competing views. Liu and Mauer (2011) 

share the view of a positive association of risk incentives (vega) with cash holdings, using a 

sample from the period 1992–2006. Their analysis is consistent with the costly transaction 

cost hypothesis. Conversely, Tong (2010), who observes the risk-aversion hypothesis using a 

sample of 1768 firms from the period 1993–2000, finds that higher CEO equity incentives 

lead to reduced cash reserves, which is consistent with the alignment hypothesis. These studies 

potentially require the inclusion of the Dodd Frank Act 2010 to better understand the effect of 

compensation incentives on cash holdings. These studies merely focus on equity incentives, 

ignoring total compensation, which is questionable. 

In Australia, studies on cash holdings are limited to product market competition. A few 

studies focus on compensation structure, but there is no evidence regarding the effects of 

compensation regulation such as the Remuneration Amendment Act 2011 on liquidity policy. 

Lee and Powell (2011) report that transitory excess cash earns a higher risk-adjusted return 

than persistent excess cash, given the lower value of cash hoarding. Chan, Lu, and Zhang 

(2013), who study the large cash balances with leverage, find a decreasing value of cash for 

shareholders but also find that excess cash is not always detrimental because of the transaction 

cost for external financing and future needs. Chang and Wang (2007) report that constrained 

firms with an uncertain cash flow adopt a policy of hoarding more cash to meet their 
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investment needs and to cope with costly external finance. The level of cash holdings varies 

with cash flow sensitivity.  

A few studies investigate the Remuneration Amendment Act 2011 but their scope is 

limited to the pay–performance link and the disclosure of the compensation structure. Monem 

and Ng (2013), who report the consequences of the two–strikes rule on the pay–performance 

link in Australia, note that a contemporaneous dissent vote is positively related to the pay–

performance link. Grosse et al., (2017) observe that firms receiving strike tend to decrease the 

bonuses of executives by 57%, compared with non-strike firms, and to increase the 

remuneration disclosure by 11%. For instance, Bugeja et al. (2016) examine the impact of 

receiving a strike on the pay–performance link, and Faghani et al. (2015) examine the 

relationship between CEO pay and the incidence of receiving a strike. These studies rely on a 

strike and matched–pair sample to conclude their findings. In sum, the effect of the 

Remuneration Amendment Act 2011 on corporate cash holdings and equity compensation 

across the market is still unexplored. 

2.3 Summary and research gaps in literature 

Several major research gaps have been identified after reviewing the extant literature. 

Previous studies (e.g., Tong, 2010; Liu and Mauer, 2011) on cash holdings and CEO 

compensation present competing views with the same market data, using vega and delta as 

risk incentives. For instance, Liu and Mauer (2011) observe a positive relationship of CEO 

vega and cash holdings. Their study, which supports precautionary cash holding to avoid 

costly external finance and to satisfy the debt holders, implies positive findings based on 

highly levered firms by overlooking the low debt and zero debt firms and considering only the 

equity incentives as part of the compensation. The study 1 considers individual as well as all-

inclusive measures of CEO compensation incentives.  

Among risk incentive measures, vega is risk inducing and delta is risk reducing. Chava 

and Purnanandam (2010) argue that vega induces risk by lowering the cash reserves, whereas 
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delta induces risk aversion. Liu and Mauer (2011) report vega as risk reducing and delta as 

risk inducing incentives; Tong (2010) observes vega and delta as risk increasing incentives. 

These conflicting arguments warrant further examination of cash holdings and managerial 

compensation. The scope of these studies (e.g. Tong, 2010; Liu & Mauer, 2011) does not cover 

the Dodd-Frank Act 2010, which should be part of these studies in order to comprehend these 

findings rigorously. The study 1 considers the Remuneration Amendment Act effect on 

compensation incentives.  

Moreover, the Remuneration Amendment Act provides a novel perspective on how 

managerial incentives are governed with the input from stakeholders in Australia. Due to its 

unique requirements, the Act has the capacity to influence firms’ CEO compensation policies 

directly and other related policies, such as cash holdings, indirectly (Walker, 2010; Grosse et 

al., 2017). The conceivable effects of the new statute suggest a backdrop to study how 

compensation incentives have a spill-over effect on cash holdings after the Act. Previous 

studies on the Act are limited to the pay–performance link and to future remuneration trends. 

The study 1 bridges this research gap by empirically investigating both the effect of the Act 

on CEO compensation and its spill-over effect on cash holdings. 

2.4 Gender diversity and cash holdings 

This section reviews prior studies on board gender diversity with firm level outcomes 

such as firm performance and stock informativeness.  

Recent calls for greater female representation on corporate boards in several countries 

around the world have attracted attention from regulators, researchers and financial press, who 

have been investigating its material impact on firm policies. Researchers have investigated its 

impact on several firm-level outcomes and document its affirmative effect on corporate 

decision making. For instance, female directors offset weak corporate governance since they 

are less conformist and more vocal than their male counterparts (Carter, Simkins, & Simpson, 

2003; Gul, Srinidhi, & Ng, 2011). Gender diverse boards are also linked with high quality 
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decision making instead of groupthink (Janis, 1983; Chen et al., 2016). Female directors are 

better monitors overseeing firm operations and tending to hold managers accountable for 

wrong doings more than their male counter parts do (Adams and Ferreira, 2009). Therefore, 

the relationship found between gender diverse boards and firm level decision making has 

implication for firms, regulators, and researchers. 

Contending view posits a risk-aversion attitude of female directors. For instance, Riley 

Jr and Chow (1992) and Bajtelsmit and VanDerhei (1997) identify women as being more risk 

averse than their male counterparts. These studies also concur that women invest in less risky 

assets when undertaking investment decisions (Agnew, Balduzzi, & Sunden, 2003). Sunden 

and Surette (1998), who observe investment decisions made by 4000 households, find that 

women are less likely to invest in risky assets compared with men. Bernasek and Shwiff (2001) 

find gender to be a significant factor of asset allocation in retirement accounts at five 

universities in Colorado; they observe women to be risk averse through a number of surveys, 

for example using simulated gambles and risk preferences (Prince, 1993).  

Prior studies have considered the risk attitude of women in the general population. 

Women in top management are seen to be different from women in the general population 

because of their particular training and experience. Risk-averse women in the corporate sector 

may make a firm less competitive in industry, especially if in a male-dominated corporate 

environment they are expected to act more aggressively to stand out against their male 

counterparts. Deaves et al. (2008) note that women are no less confident than their male 

counterparts. They argue that women in a corporate environment may be different from 

women in the general population. For example, women corporate leaders tend to take more 

risky projects and issue more debt than men. Ahern and Dittmar (2012) investigate board 

gender diversity in Norwegian firms and report increased risk-taking through acquisition 

events but they also observe poor corporate performance in the presence of gender diverse 

boards. Adams and Funk (2012) note that female directors tend to take more risky decisions, 
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leading to lower firm value and profitability. Beck et al. (2013) state that female representation 

on boards is not always associated with lower risk-taking. In 2005, Caliper Corporation 

undertook a personality assessment survey of male and female executives at 59 UK and US 

major firms and found that women are more aggressive than men and are willing to take risk. 

Prior literature on board gender diversity focuses on gender characteristics and their 

influence on board behaviour. The impact of female directors over the monitoring capabilities 

and strategic decision making has been studied in detail. Adams and Ferreira (2009) observe 

that the level of female representation on boards significantly affects the governance of firms. 

They find that meeting attendance increases in the presence of female directors and that 

diverse boards are likely to hold CEOs accountable in the case of poor stock price 

performance. Gender diversity may affect the board’s strategic decision making and 

monitoring because of its effective control function. Ely and Thomas (2001), who investigate 

board diversity and governance quality, find that diverse boards initiate active discussion that 

is less likely to appear on the table in a homogenous group of board members. Similarly, Gul 

et al. (2011) document that boardroom gender diversity will improve the quality of discussion 

among board members. Jurkus et al. (2011) report that higher female representation on boards 

decreases the agency cost in the presence of poor market disciplines. 

The literature sheds light on firm performance in the presence of female board 

directors. Liu et al. (2014), employing Chinese listed firms, document a significantly positive 

association between boardroom gender diversity and firm performance. They document a 

linear relationship between the number of females and the firm performance, and report that 

firms with three or more female directors perform better than those with fewer female 

directors. Similarly, Carter et al. (2003) document a significantly positive relationship between 

females on board and firm performance, employing publicly listed firms in the US. Miller and 

Triana (2009) document the direct association between gender diversity and firm performance 

in Fortune 500 firms. They also observe a positive relationship between gender diversity and 
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both innovation and firm reputation. Similarly, Gyapong et al. (2016), who examines the 

relationship in African countries between gender and ethnic diversity with firm value, report 

a positive association.  

The recent literature concurs that board gender diversity has different decision making 

than that found in male-only boards. For instance, female directors tend to emphasis more on 

corporate social responsibility (Shaukat et al., 2016) and negotiate acquisitions efficiently with 

lower bid premiums (Levi, Li, & Zhang, 2014). Female directors are associated with higher 

dividend payouts and greater monitoring intensity (Chen et al., 2017), higher corporate 

sustainability (Nadeem et al., 2017), and with higher stock price informativeness (Gul et al., 

2011; Ahmed & Ali, 2017). 

Corporate cash holdings are considered to be a key corporate decision; the most 

imperative reason to hold non-operational cash is said to be the agency problem arising from 

the opportunistic behaviour of managers (Jensen, 1986). Cash holdings allow managers to 

pursue self-interested motives, including the use of abundant cash reserves to shield 

themselves against market scrutiny, because firms do not require to submit to the external 

scrutiny of the market that usually occurs when external funding is needed (Jensen, 1986, 

Harford et al., 2008, among others). Prior literature focuses on the role of the firm 

characteristics of corporate boards in mitigating the agency problem (e.g., Myers & Majluf, 

1984; Ozkan & Ozkan, 2004; Harford et al., 2008). However, little is known in empirical 

literature about the effect of board gender diversity as a potential corporate governance 

mechanism on cash holding decisions. 

2.5 Summary and gaps in literature 

This section first reviews gender diversity literature on women’s risk appetite, then 

reviews studies linking board gender diversity with several firm-level decisions. This study 

identifies research gaps based on the literature review. First, the only study found, a closely 

related study by Zeng and Wang (2015), ignores the important question regarding whether 
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women in the position of manager and director exhibit the same behaviour as that of women 

in general population. In fact, it is reasonable to expect that women working in managerial 

positions or as directors are less likely to have different decision-making styles compared with 

their male counterparts because of industry experience and competitiveness of firms. More 

specifically, women in their director positions are not conservative and have significantly 

different values from women in general population due to their positions in the competitive 

market (Adams and Funk, 2012). Second, these authors fail to address the often-stated critique 

of endogeneity in gender diversity literature: cash holdings and board gender diversity may 

have a causal relationship that may drive results. The causality may arise due to regulatory 

pressure or to a shortage of qualified women in the top management, allowing them to self-

select better performing firms. Third, with respect to empirical models, Sila et al. (2016) argue 

that corporate boards are not exogenous because they are chosen endogenously by firms to 

suit their environment. The empirical models (OLS, fixed effect) cannot possibly capture the 

unobserved characteristics (time-varying and time-invariant) which effect the cash holdings. 

Findings of these studies may suffer from a causality bias because of a female risk-avoidance 

tendency and because higher cash holdings are not exogenous. The study 2 aims to fill this 

research gap by investigating the relationship between board gender diversity and cash 

holdings using three state-of-the-art tools such as difference-in-differences, propensity score 

matching, and two-stage least squares.  

2.6 ESG and cash holdings: life-cycle perspective 

Environmental, social and governance (ESG) factors linked to firm’ initiatives have 

emerged as key dimensions of non-financial performance (Richardson, 2009; Boerner, 2011). 

These dimensions cover environmental issues (e.g., waste water, carbon emissions, climate 

change, pollution), social responsibility (e.g., human rights, health and safety, employee 

gender equality, product safety), and corporate governance (e.g., board independence, 

diversity, disclosure of information, shareholder rights). Recently, due to mounting attention 
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from investors and financial analysts, these factors have become material in the investment 

screening process. 

The non-financial measure of ESG performance is an important and powerful tool to 

evaluate firm value as well as future outlook. For instance, environmental policies such as 

climate change and carbon emissions have been considered to be imperative external factors 

influencing investment decisions. Due to the ever-increasing attention focusing on ESG 

performance, it has emerged as a holistic screening tool in investment decision making 

(Capelle-Blancard and Monjon, 2014), compared with conventional methods that use only 

financial information. The importance of ESG becomes more worthwhile after the actions of 

high profile investment banks. For instance, the Goldman Sachs bank has introduced an 

integrated investment screening process that includes the ESG as one of its criteria. Therefore, 

a better non-financial performance not only builds investor trust and loyalty from fund 

providers but also leads to better access to markets (Cheng, Ioannou, and Serafeim, 2014). 

Prior literature examines governance (G), one of the factors of ESG, to investigate the 

link between firm value and performance. In particular, 85% of studies in this literature focus 

on the internal governance mechanism rather than on ESG as a holistic mechanism (Galbreath, 

2013), leaving the other two factors, environment (E) and social (S), unexplored. This narrow, 

single-aspect focus may lead to limited understanding of ESG, which is an all-inclusive 

performance (Galbreath, 2013). The other two factors, E and S also provide investors and 

stakeholders with incremental information necessary for monitoring firm resources and for 

investment decision making (Healy and Palepu, 2001; Lu et al., 2017). Further, sole focus on 

the governance factor could undermine other factors of ethical/moral and social considerations 

which are essential for the common good of society (Richardson, 2009). 

Recent literature concentrates on corporate social responsibility (CSR) and compares 

the fund performance of socially responsible investment (SRI) with non-SRI funds such as 

stock price, stock return, and financial performance (e.g., Bauer et al., 2006; Benson et al., 
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2006; Jones et al., 2008; Humphrey and Lee, 2011). Similarly, Arouri and Pijourlet (2017), 

who examine the effect of CSR on the value of cash holdings, document a positive 

relationship. Lu et al. (2017) document that issuance of standalone CSR report positively 

affects the value of cash holdings and that the impact is more pronounced in asymmetric 

information environment. These studies highlight the importance of ESG for firms. 

ESG factors are regarded as a firm response to the information and monitoring 

requirements of both shareholders and stakeholders. These factors signal information on the 

firm revenue prospectus in markets where investors care about ESG (Lev, Petrovits, and 

Radhakrishnan, 2010). This information includes employee welfare and relations that indicate 

labour efficiency (Waddock and Graves, 1997; Edmans, 2011) and environmental or social 

compliance costs or potential fines based on the firm operations (Brown, Helland, and Smith, 

2006). Capital providers who have relevant information can better evaluate the firm 

performance and monitor the allocation of resources (Healy and Palepu, 2001). Therefore, 

ESG can serve internal as well as external monitoring needs. According to a 2011 survey by 

Radley Yeldar, analysts and individual investors designate non-financial performance as 

extra-financial information that allows investors to get exhaustive understanding of the 

benefits and challenges associated with firm future. ESG performance provides a firm’s 

outlook on the social and environmental risk profile, in addition to its internal governance 

mechanism. 

Life-cycle theory (Porter, 2008) argues that firms progress and transit from one phase 

of development to another because of changes in resources, capabilities, and characteristics 

over time and across different stages. Firms will follow an anticipated pattern described by 

distinct phases of development which cannot be reversed (Porter, 2008; Miller and Friesen, 

1984). Moreover, firms in different stages of their life-cycle will have distinct strategies, 

structures, and activities. A body of literature consistent with the life-cycle theory links firm 

policies with different stages of its life-cycle. For instance, Bender and Ward (1993) document 
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changes in firms’ financial arrangement over the firm life-cycle; Berger and Udell (1998) 

report that there is a difference between small and young firms in terms of debt and equity 

dependency. Firm life-cycle also has an effect on dividend payout due to the distinct capacity 

level and cash flows (Grullon et al., 2002; DeAngelo et al., 2006). Firms in the early stages of 

their life-cycle are more likely to undertake large investments whereas mature firms focus on 

the maintenance of assets (Richardson, 2006). Owen and Yawson (2010) observe the effect of 

life-cycle on takeover activity and document a positive relationship between mature stage 

firms and the likelihood of becoming a bidder. Moreover, Faff et al. (2016), who suggest that 

firm policies (investment, financing, and cash policies) follow life-cycle stages, note that 

investments and equity issuance decrease but debt issuance and cash holdings both increase in 

the early stages and then decrease in the maturity and decline/shakeout stages. 

Firms in the introduction stage, without the customer base and loyalty, suffer from cash 

flow volatilities and industry dynamics (Jovanovic, 1982). Younger firms do not have a 

reputation among fund providers (Faff et al., 2016) and that indicates their limited access to 

capital market. However, firms in the growth stage have higher sales turnover and a number 

of products in the market to generate cash flows (Hay and Ginter, 1979). Growth firms 

experience a higher market standing, invest in new products, and enjoy their customer base. 

Firms in the maturity and decline stages have limited resources due to their mature products 

and their efforts regarding survival strategies. These firms, due to their fragile financial 

performance, have less investment opportunities and higher agency costs.  

Cash holdings are considered to be a source of the agency problem due to the 

separation of ownership and control. Rent-seeking managers may have their own incentives 

for holding cash reserves to extract private benefits (Jensen, 1986; Malmendier & Tate, 2008). 

Managers maintain excess cash levels in the absence of market scrutiny, compared with those 

required to finance positive net present value investments at the expense of shareholders. 

When liquid assets are ample, firms are not required to undergo the capital market scrutiny 
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that occurs when new funds are required. The potential solution to the agency problem is 

having an efficient monitoring mechanism (internal and external) (Fama & Jensen, 1983). 

Fama (1980) argues that strong internal governance plays an important role in mitigating the 

opportunistic behaviour of managers. ESG factors serve both internal and external monitoring 

purposes. For instance, higher G performance indicates the strength of the internal governance 

mechanism, which may mitigate the agency problem of cash holdings. The E and S factors 

provide investors with firm-specific incremental information on environmental and social 

performances that is useful for decision making as well as for monitoring (Lu et al., 2017).  

Given the importance of ESG for firms’ non-financial performance, competing 

arguments can be placed that firms in the early stages (introduction) are also likely to hold less 

cash. Firms in the introduction and growth stages, given their greater fund requirements, need 

to have better access to capital market. A better non-financial performance is likely to be an 

effective initiative for obtaining easy access to the capital market (Cheng, Ioannou, and 

Serafeim, 2014; Hasan and Habib, 2017), thus requiring a low level of cash holdings. ESG 

may be costly especially for early stage firms but the marginal benefit of such cost may be 

higher for introductory firms than for their mature counterparts. Udayasankar (2008) examines 

the participation of young firms in socially responsible initiatives, observing that small firms 

are more active in such activities and will use this opportunity to gain legitimacy and better 

access to resources. ESG performance in the mature and decline/shakeout stages may also 

affect the agency problem, due to the strength of the internal and external monitoring 

mechanisms, thus leading to less opportunistic behaviour. Some studies document that socially 

responsible firms have better access to resources (e.g., Clarkson et al., 2011; Ferrel et al., 

2016). 
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2.7 Summary and gaps in the literature 

This section reviews the prior studies on ESG and summarizes the studies on firm life-

cycle linked with different firm level policies. Overall, the section links the importance of ESG 

performance for cash holding decisions and in different stages of the firm life-cycle. 

Despite the importance of ESG, a holistic governance mechanism, the literature has 

overlooked the impact of its performance on cash holding decisions. Prior studies focus mainly 

on the governance factor, linking it with different firm policies (i.e., social responsibility). 

However, the effect of the simultaneous ESG performance has been ignored. The literature 

also investigates the cash policies in different stages of the firm life-cycle but ignores the effect 

of ESG performance. The study 3 examines the effect of ESG on cash holdings in the different 

stages of the firm life-cycle due to the distinct characteristics of firms at different stages. To 

address the endogeneity concern, the research uses two state-of-the-art tools, propensity score 

matching and two-stage least squares. This research also adds new insights to the global 

discussion on the importance of ESG performance for regulators, investors, firms and society.  
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Abstract 

We examine the impact of Australia’s Remuneration Amendment Act 2011 on CEO 

compensation and its spill-over effect on cash holdings to better understand how the new 

legislation affects the principal–agent relationship. Using a sample of ASX top 300 firms from 

2004 to 2015, we find that the Act leads to more use of equity-based compensation. We also 

document that, after the introduction of the Act, CEO equity-based and total compensations 

are negatively related with cash holdings, i.e., more equity and total compensations lead to 

lower cash holdings (a spill-over effect), indicating alignment of the principal–agent interests. 

We praise the Act for the achievements. Our results are robust to different estimation 

techniques. Our findings provide important insights for the discussion on compensation 

regulations. 

Key words: corporate governance; say on pay; CEO compensation; cash holdings  

JEL Classification: G34, G38, M42, M48 
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3.1 Introduction 

Australia introduced a new shareholder ‘say on pay’ legislation, Corporations 

Amendment (Improving Accountability on Director and Executive Remuneration) Act 2011 

(the Remuneration Amendment Act or the Act, hereafter), which took effect on 1 July 2011. 

The Remuneration Amendment Act sets out unique requirements that enable shareholders to 

register their dissenting votes more effectually against CEO remuneration plans at the Annual 

General Meetings (AGMs)2 and that force firms to face potentially severe consequences if 

shareholder concerns are not adequately addressed (Monem and Ng, 2013; Grosse et al., 

2017). Due to its unique requirements, the Act has undoubtedly the capacity to influence firms’ 

CEO compensation policies directly and other related policies indirectly (Walker, 2010; 

Grosse et al., 2017). This study examines two related research questions arising from the Act: 

(1) what impact does the Act have on CEO compensation, in total and in composition? (2) how 

does CEO compensation relate, after the Act, to corporate cash holdings – a key firm policy? 

The Remuneration Amendment Act, widely known as the ‘two-strikes’ rule, provides 

shareholders, especially the dispersed and minority groups, with a more effective mechanism 

to register their dissent on CEO remuneration plans with a low cut-off point (i.e., a minimum 

25% of votes) to trigger a ‘strike’ against the firm. If a firm receives a strike at two consecutive 

AGMs, shareholders can vote at the second AGM to decide whether the board should be put 

up for re-election: if approved, a re-election of the board will take place. The Act also sets out 

clear process and actions for corporate boards to undertake to address shareholder concerns, 

and explains the consequences if shareholder concerns are not adequately mitigated. The 

requirements are specific and the consequences are predictable and potentially severe: 

dissolution and re-election of boards (Monem and Ng, 2013; Grosse et al., 2017). With the 

rigorous requirements of the Act, shareholders can expect to obtain their preferred ways to 

                                                 
2 Although the Act governs director and executive remuneration, our focus is on CEO remuneration, as the latter is the main concern of 
excessive pay. 
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remunerate executives more easily, and firms will amend and implement remuneration 

policies to satisfy shareholder demands. 

Since the two-strikes rule was enacted, a few studies have investigated the effect of the 

Act on CEO compensation from different perspectives. For instance, Monem and Ng (2013) 

and Bugeja et al. (2016) examine the impact of receiving a strike on the pay–performance link, 

and Faghani et al. (2015) and Grosse et al. (2017) investigate the association between CEO 

pay and the incidence of receiving a strike. These studies employ strike data and matched-pair 

design: they identify firms that receive strike (either ‘first strike’ only or ‘first strike’ and 

‘second strike’) and match each strike firm with a ‘non-strike’ firm to examine the impact of 

the Act.  

While these studies provide useful insight into shareholder dissent votes, they have not 

examined the intended influence of the Act on CEO pay (in total and in composition) in all the 

firms under the Act, given that the firms are obliged to implement the regulatory requirements. 

It is reasonable to expect that, after the Act became effective, all firms (both strike and non-

strike firms) would endeavor to review CEO compensation and adjust, if needed, to meet the 

Act’s requirements and the shareholders’ expectations, to avoid receiving dissent votes. The 

analysis of only strike firms, matched with non-strike firms, in these studies does not preclude 

the possibility that the Act has impacted the CEO compensation of the firms that are not 

examined.3 Consequently, the question regarding the impact the Act has on CEO compensation 

across the market remains unanswered (Shan and Walter, 2016). We are motivated to fill this 

research gap by investigating the impact of the Act on CEO compensation in terms of the total 

pay and three main pay components: stock options, equity-based (including stock options and 

shares) compensation and cash bonuses.4 We find that, after the Act, Australian firms use fewer 

                                                 
3 Monem and Ng (2013) observe that their sample includes mostly small and less profitable firms, indicating that the strike data may not be 
representative of the market. 
4 In Australia, CEO compensation usually reports these components: base salary, cash bonus (short term incentives), non-monetary benefits, 

superannuation benefits, termination benefits, equity-based payments and total remuneration (Grosse et al., 2017). In this study, we focus on 
cash bonus, options, equity-based compensation and total compensation.  
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cash bonuses and more equity-based compensation, resulting in an increase in total 

compensation. 

Corporations worldwide have considerably increased their cash holdings over the past 

two decades (Iskandar-Datta and Jia, 2012; Amess et al., 2015) and Australian firms show 

similar patterns (La Cava and Windsor, 2016). As excess cash holdings are considered 

detrimental to shareholder wealth (Jensen and Meckling, 1976; Dittmar and Mahrt-Smith, 

2007; Tong, 2010), the phenomenon has attracted enormous research interest in investigating 

the causes and consequences of cash holdings (Amess et al., 2015). The causes are linked to 

the management motive for holding cash, while the consequences are examined through 

different measures, such as the value of cash holdings and firm performance. The management 

motive for holding excess cash is in turn associated with CEO compensation incentives (Opler 

et al., 1999; Tong, 2010; Liu and Mauer, 2011).  

Excess cash holdings are said to be an agency problem due to managerial opportunism 

(Jensen and Meckling, 1976). Prior studies have examined how CEO compensation incentives 

(as an internal governance mechanism) influence corporate cash holding decisions: an efficient 

CEO pay structure that aligns the interests of managers and shareholders can limit a firm’s 

investment in non-operational cash (e.g., Tong, 2010; Liu and Mauer, 2011). Equity-based 

compensation (e.g., options and shares) can help overcome managers’ aversion to risk, 

aligning their interests with those of shareholders (Jensen and Meckling, 1976; Jensen and 

Murphy, 1990; Clarkson et al., 2011). With increased equity components in total 

compensation, managers would be motivated to pursue profitable investment projects to 

maximize shareholder value rather than to hold cash. Prior studies, which investigate the 

relationship between CEO compensation incentives and cash holdings, document that equity-

based incentives can limit firms’ investment in cash (e.g., Tong, 2010). 

The Act’s capacity to influence CEO pay composition (resulting in fewer cash bonuses 

and more equity-based pay) leads to changes in CEO compensation incentives. Knowing that 
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CEO’s equity-based compensation better aligns management incentives with shareholders’ 

interests, we expect firms to adopt cash policies that maximize firm value and shareholder 

wealth. Furthermore, shareholders may also take the opportunity of a dissenting vote to 

express their concerns over other firm policies such as dividend and leverage (Grosse et al., 

2017). Consequently, we expect the Act (as an external governance mechanism) has a spill-

over effect on corporate cash holdings. To date, however, no empirical study examines this 

important relationship. Our study fills this research gap by investigating the interaction effect 

of the Act and CEO compensation on cash holdings. 

Our sample consists of the top 300 capitalized firms listed on the Australian Stock 

Exchange (ASX) for the period 2004 to 2015, yielding 3,064 firm-year observations. We 

conduct an empirical analysis using several multivariate tests. We find the Act impacts CEO 

compensation structure, in that Australian firms now use more equity-based incentives (i.e., 

options and shares) and fewer cash bonuses to remunerate CEOs, which also results in higher 

total compensation. We also find, after the Act, that CEO’s equity-based and total pay 

incentives are negatively related to cash holdings, a key corporate policy, suggesting that 

higher CEO equity (thus risk) incentives lead to lower cash holdings. Further, we report a 

positive relationship between CEO incentives and the value of cash holdings after the Act. 

Overall, our results indicate that the Act has caused positive changes to CEO equity 

compensation and has a spill-over effect on cash holdings. Our results are robust to several 

econometrical techniques including the ordinary least square (OLS), and fixed effect (FE). 

Our results are consistent and robust to narrow samples, the two-step system generalized 

method of moments (GMM), and the propensity score matching (PSM) estimators. 

We contribute to the CEO compensation literature in the following ways. First, our 

findings suggest that the Act is effective in changing the CEO compensation structure, leading 

to more equity-based incentives and fewer cash bonuses to remunerate CEOs. This change is 

observed across the market of large and established Australian firms, not just in firms that 
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receive strikes (which are small and less profitable, according to Monem and Ng, 2013), and 

is consistent with shareholders’ preferences. Second, the Act leads to an increase in CEO total 

compensation, as a result of the increase in equity incentives more than the reduction in cash 

bonuses, due to the risk associated with equity compensation. This finding implies that 

shareholders do not use the two-strikes rule to target CEO total compensation (consistent with 

Grosse et al., 2017) as long as CEO pay structure meets their expectations. Third, we 

demonstrate in a novel piece of evidence that, after the Act, the relationship between CEO 

equity (as well as total) incentives and cash holdings is negative, indicating that the Act has a 

spill-over effect on cash holdings. This negative relationship indicates that the Act has the 

capacity to drive the alignment of the principal–agent interests through its influence on CEO 

compensation policies. In this regard, we praise the Act for its achievements. Our study, 

therefore, provides useful insight into this unique legislation and contributes to the global 

discussion on compensation regulations. 

The remainder of the paper is organized as follows: Section 3.2 reviews related 

literature and develops the hypotheses; Section 3.3 describes the research design and models; 

Section 3.4 presents the empirical results; and Section 3.5 concludes this paper. 

3.2 Related literature and hypothesis development 

3.2.1 Background of say on pay regulations 

In response to public outrage over CEO excessive pay, many countries have introduced 

say on pay regulations to enable shareholders to voice their dissent on CEO remuneration 

plans at AGMs. For instance, the UK enacted a mandatory non-binding shareholder vote on 

executive pay through the Directors’ Remuneration Report Regulations 2002, and the US 

enacted the Dodd-Frank Wall Street Reform and Consumer Protection Act (Dodd-Frank Act) 

in 2010. Australia enacted its first non-binding say on pay reforms through the Corporate Law 

Economic Reform (Audit Reform & Corporate Disclosure) Act 2004 (CLERP 9), which took 
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effect on 1 July 2004.5 The non-binding nature means that firms are not required to act on 

shareholder concerns about the executive pay, even if the majority of the votes are dissenting 

(Monem and Ng, 2013). The evidence from the UK and Australia suggests that the non-

binding votes are largely ignored by firms and are not effective in curbing excessive executive 

pay (Clarkson et al., 2011; Bugeja et al., 2016). To further empower shareholder say on pay, 

Australia introduced the Remuneration Amendment Act 2011 (the two-strikes rule), effective 

from 1 July 2011. 

Compared to the non-binding say on pay regulations, the two-strikes rule has a number 

of unique features that enable shareholders to register their dissent over CEO remuneration 

plans more easily and effectively. The Act requires only a minimum of 25% of ‘no’ votes to 

trigger a strike against the firm. If a firm receives a strike at two consecutive AGMs, 

shareholders can vote at the second AGM to decide whether the board (all directors except the 

CEO) should be put up for re-election within 90 days of the AGM (a ‘spill vote’). If 50% or 

more of the eligible votes cast support director re-election, then re-election (a ‘spill’ meeting) 

will occur following the normal 50% majority voting rule. The Act also sets out clear actions 

for boards to undertake to address shareholder concerns over pay resolutions or to face 

consequences if the concerns are not adequately addressed. The requirements are specific and 

the consequences are potentially severe: dissolution and re-election of boards (see, Monem 

and Ng, 2013 and Grosse et al., 2017 for further explanation of the Act). 

According to Monem and Ng (2013), the Act is the most significant corporate 

governance reform that Australian firms have observed since the implementation of the ASX 

corporate governance principles in 2003. Moreover, compared to other countries, the Act is 

regarded as “an internationally competitive system of executive remuneration that is 

transparent and accountable to shareholders” (a statement made by David Bradbury, 

Parliamentary Secretary to the Federal Treasurer, cited in Monem and Ng, 2013, p. 240). 

                                                 
5 See, Clarkson, Walker, and Nicholls (2011) for a summary that outlines the important regulatory events in relation to executive 
remuneration disclosure and practice in Australia from 1998 to 2005. 
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Given the rigorous requirements of the Act, Australia’s two-strikes rule provides a strong 

external governance mechanism on executive pay through which shareholders can expect to 

obtain their preferred ways to remunerate executives more easily, and firms will need to amend 

and implement remuneration policies to satisfy shareholder demands.  

3.2.2 Remuneration Amendment Act and CEO compensation 

Since the inception of the Act, a few studies that have examined its effect on CEO 

compensation from different perspectives have reported mixed results. Monem and Ng (2013), 

using strike data for 2011–2012 and matching strike firms with non-strike (control) firms, 

investigate the impact of receiving a strike on the pay–performance link. They find no relation 

between CEO pay changes and firm performance (using stock returns) for strike and control 

firms in 2011; however, there is a significant positive relation for both strike and control firms 

in 2012. In addition, they find the pay–performance link for the first-strike firms of 2011 (but 

avoided second-strike in 2012) strengthened in 2012 with lagged shareholder dissent. Their 

findings lend some support for the positive effect of the Act on the pay–performance link. In 

contrast, Bugeja et al. (2016), who analyse strike data for 2011–2014, find no improvement in 

the pay–performance link after the first strike, but find that the pay–performance link becomes 

worse after the second strike. They confirm, when examining responses to a strike, that firms 

are likely to make changes to the growth and mix of CEO pay. 

Faghani et al. (2015), using strike data for 2011–2013, examine the relation between 

shareholder dissent votes and the level and composition of CEO remuneration. Their findings 

show that those first strike firms that reduce CEO total pay receive a lower level of shareholder 

dissenting votes on the following remuneration report. They also report that first strike firms 

increase the proportion of CEO’s performance-based pay. Grosse et al. (2017), using strike 

data for 2011 and 2012, report no association between CEO pay (including various 

components and total, normal and excess pay) and the incidence of receiving a strike. They 

conclude that shareholder dissenting votes are not used to target CEO excess pay. However, 
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they find strike firms have a 57.10% greater decrease in the CEO’s cash bonus in the following 

year than non-strike firms have, suggesting that shareholder say on pay can change CEO 

compensation structures. 

To date, we are unaware of any study that examines the intended influence of the Act 

on CEO pay (in total and in composition) in all the firms that are obliged under the Act to 

implement the regulatory requirements. Murphy (2013) asserts that any compensation policy 

ignoring the government regulatory requirements is likely to ignore an important aspect of 

executive pay. The intended purposes of the Act are obviously to restrain CEO total pay and 

to achieve an efficient pay structure (that is, the use of various components of CEO pay, such 

as cash bonus and equity-based pay) that serves the best interests of shareholders. Therefore, 

it is reasonable to expect that, after the Act became effective, all firms (both strike and non-

strike firms) would endeavour to review CEO compensation and adjust, if needed, to meet the 

Act’s requirements and the shareholders’ expectations, to avoid receiving dissent votes. 

We focus on the key CEO pay components (i.e., cash bonus, equity-based and total 

compensation) that have theoretical significance in the literature (Walker, 2010; Ferri and 

Maber, 2013; Grosse, et al., 2017). We expect firms would respond to the two-strikes rule by 

amending these components in accordance with shareholders’ expectations. Firms use cash 

bonus to reward managers for achieving specific performance targets, usually written in 

accounting-based measures such as profitability. As such, cash bonuses have two main 

features: (1) they reward management for past performance and are not related to future 

performance of firms; (2) they are certain money paid to managers in the present and are not 

affected by firm risk in the future. Because of these features, cash bonuses have been criticized 

for inducing reckless short-term managerial decision-making (e.g., window dressing, earnings 

manipulation), thereby sacrificing firms’ long-term value (Walker, 2010), and have been 

labelled ‘rewards for failure’ (Ferri et al., 2008). Therefore, cash bonuses would not be the 

preferred way of pay for CEOs by shareholders.  
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Equity-based compensation (options and shares), on the other hand, is long-term 

oriented and ties CEO pay to the firm’s future performance and value. To maximize the value 

of equity compensation, managers must maximize firm performance and value, consistent 

with the interests of shareholders. Therefore, we expect that shareholders, empowered by the 

Act, will want boards to remunerate CEOs with fewer cash bonuses and more equity 

compensation. The say on pay legislations in the UK, US, and EU countries observe the 

decline of cash bonuses in favour of equity-based compensation (Bushman and Smith, 2001; 

Dittmann et al., 2011; Ferri and Maber, 2013). Australian firms are also following the trend 

by enhancing the equity compensation in exchange for cash compensation (Matolcsy and 

Wright, 2007, 2011). Total compensation, an all-inclusive measure, is expected to increase 

under the Act. When firms pay managers with more equity compensation in exchange for 

fewer cash bonuses, managers do not equate the market value (price) of equity compensation 

to the nominal value of cash bonuses. This is because cash is certain money and risk free 

whereas equity compensation (options and shares) is tied to the firm’s future performance and 

value, which is risky. Meulbroek (2001) argues that managers are exposed to the firm’s total 

risk, but are rewarded (through expected returns) for only the systematic portion of that risk; 

hence managers value stock or option-based compensation at less than its market value. 

Meulbroek (2001) finds that managers who, at the average NYSE firm have their entire wealth 

invested in the firm, value their options at 70% of their market value. Therefore, firms must 

compensate managers with a higher market value of equity compensation in exchange for a 

lower amount of cash bonuses, leading to an increase in total compensation.  This discussion 

leads to H1: 

H1: The Remuneration Amendment Act impacts CEO equity and total compensations 

positively, and cash bonus negatively. 
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3.2.3 Remuneration Amendment Act, CEO compensation and corporate cash holdings 

Corporations worldwide have increased their cash holdings (in amount and in cash-to-

asset ratio) considerably over the past two decades (Amess et al., 2015; La Cava and Windsor, 

2016). Bates et al. (2009) document that the average cash-to-asset ratio for the US firms more 

than doubles over their sample period, from 10.5% in 1980 to 23.2% in 2006. Large cash 

holdings are also observed in the UK, Continental Europe, Japan, South Korea, and China 

(Iskandar-Datta and Jia, 2012; Amess et al., 2015; La Cava and Windsor, 2016). In Australia, 

La Cava and Windsor (2016) report that the average cash-to-asset ratio of listed companies 

between 1990 and 2014 is ranked among the top five in the OECD countries and exceeds that 

of their US counterparts.  

Excess cash holdings are considered detrimental to firm value and shareholder wealth 

for two main reasons. First, cash holdings are a negative net present value (NPV) project, from 

the investment perspective, because interest incomes from cash deposit earn a return less than 

the firm’s cost of capital (Tong, 2010) and are subject to double taxation (Opler et al., 1999). 

Second, cash holdings are easily accessible by managers, with little outside scrutiny, and are 

subject to managerial discretion in deployment (Dittmar and Mahrt-Smith, 2007; Bates et al., 

2009). Self-interested managers keep excess cash for their private gains (e.g., perquisite 

consumptions) at the expense of shareholders.  

Management motive for holding excess cash is said to be an agency problem (Jensen 

and Meckling, 1976; Amess et al., 2015). Since managers have undiversified interest in the 

firm, risk-eschewing managers would reduce firm risk to reduce their own risk (Jensen and 

Meckling, 1976; Tong, 2010; Liu and Mauer, 2011) and cash holdings are risk-free assets. 

Consequently, the agency theory asserts that managers keep high cash holdings to lower the 

firm (thus their own) risk, sacrificing firm (thus shareholder) value (Jensen and Meckling, 

1976; Tong, 2010). 
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The agency motive for holding excess cash (due to managers’ lower risk preference or 

perquisite consumptions) is constrained by a system of good corporate governance (Jensen, 

1986; Amess et al., 2015), which includes internal mechanisms (e.g., board independence and 

CEO compensation incentives ) and external mechanisms (e.g., debt and regulations). A good 

internal governance mechanism can alleviate agency conflict through monitoring managers 

and designing CEO pay packages that lead to alignment of managers’ interests with those of 

shareholders (Jensen and Meckling, 1976; Dittmar and Mahrt-Smith, 2007; Clarkson et al., 

2011). With the alignment of interests, the agency theory predicts that managers would act in 

the best interests of shareholders by reducing cash holdings and engaging in positive 

investment projects (Jensen, 1986; Coles et al., 2006; Amess et al., 2015). 

The relationship between CEO compensation incentives and cash holdings is an 

important issue from both theoretical and practical perspectives, as it helps to design a more 

efficient CEO pay structure that aligns the interests of managers with those of shareholders. 

Prior research, which investigates the question of how CEO compensation incentives influence 

corporate cash holdings (e.g., Tong, 2010; Liu and Mauer, 2011), documents that an efficient 

pay structure inducing interest alignment can limit firms’ investment in cash needed only to 

support operations (Rajgopal and Shevlin, 2002; Coles et al., 2006). Prior research further 

argues that the equity component of compensation ties the managers’ wealth with that of the 

firm (that is, risk-taking, or vega, incentives) and motivates managers to pursue riskier and 

more profitable investment projects to maximize shareholder value. Therefore, the relationship 

between CEO equity compensation and cash holdings is predicted to be negative (Jensen and 

Meckling, 1976; Coles et al., 2006; Tong, 2010; Amess et al., 2015).6  

The Act, a significant piece of legislation, provides a strong external governance 

mechanism to oversee corporates in Australia (Monem and Ng, 2013). It has the capacity to 

                                                 
6 Tong (2010) finds that firms with higher CEO risk incentives have lower cash holdings. Similarly, Coles et al. (2006), Core and Guay 

(1999), Rajgopal and Shevlin (2002), and Williams and Rao (2006) find that higher CEO risk incentives are associated with riskier investment 
and financing policy choices. 
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change CEO pay composition through empowering shareholder say on pay. More specifically, 

prior research finds that strike firms amend their remuneration policies by using fewer cash 

bonuses and more equity-based pay for CEOs (Faghani et al., 2015; Bugeja et al., 2016; 

Grosse et al., 2017). The change in the CEO compensation structure (in particular, the increase 

in equity-based pay, also resulting in the increase in total pay) alters CEO compensation 

incentives, which leads to changes in related firm policies. Furthermore, the exercise of the 

two-strikes rule by shareholders is unlikely to be limited to CEO remuneration plans. 

Shareholders may also take the opportunity provided by the Act to express their concerns over 

other firm policies such as dividend and leverage (Grosse et al., 2017), as well as cash 

holdings. Prior research also concurs that shareholders target those firm policies indirectly 

associated with remuneration when expressing their dissent (Gillan and Starks, 2000; Ertimur 

et al., 2010; Grosse et al., 2017). Given the anticipated impact of the Act on CEO 

compensation and the likelihood of shareholders targeting other policies, it is expected that 

the Act (as an external governance mechanism) has a spill-over effect on corporate cash 

holdings. This spill-over effect, in turn, transfers some of the risk on the part of shareholders 

(related to high cash holdings) to risk-averse managers, thus aligning the interests between 

shareholders and managers (Tosi et al., 2000). We investigate the spill-over effect of the Act 

on corporate cash holdings through CEO compensation incentives, forming the second 

hypothesis:7  

H2: CEO equity and total compensations are negatively related to corporate cash holdings 

after the Remuneration Amendment Act.  

3.3 Research design 

3.3.1 Sample 

Our sample, obtained from Connect4, consists of the top 300 capitalized firms listed 

in the ASX from 2004 to 2015. The year 2004, the first year that Connect4 reports executive 

                                                 
7 The relation between cash bonus and cash holdings is not modelled as we see little theoretical significance in it. 
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compensation information, includes items such as base salary, cash bonuses, share and option 

grants, and total compensation. The database divides the compensation into two sets: 

executives and directors. We collect compensation data for the “CEO/MD” position. We 

collect financial data of the sample firms from Morningstar DatAnalysis Premium. 

We match the ASX codes reported in the Morningstar DatAnalysis Premium database 

with the compensation data before combining the data from the two sources. The initial sample 

consists of 3,600 firm-year observations. We exclude the firm-years with missing observations 

for accounting and compensation variables. We also drop financial and utility firms due to 

their industry-specific liquidity requirements following prior studies (e.g., Ozkan and Ozkan, 

2004; Liu and Mauer, 2011). Finally, to be unbiased, we only allow firms to be part of the 

final sample if they are present in both the pre- and post-Act periods. The final sample consists 

of 3,064 firm-year observations. We classify firms on the basis of two-digit codes of the Global 

Industry Classification System (GICS). All the variables (dollar amounts) are inflation 

adjusted to 2015 dollars using the consumer price index. 

3.3.2 Variables description 

Table 1 provides the name, measurement, and data sources of the independent, 

dependent, and control variables. The independent variables are the Remuneration Amendment 

Act and CEO compensation incentives (as dependent variables in H1) including options, equity 

compensation, total compensation and cash bonus. We model the Act as a dummy variable, 

equalling 0 before and 1 after the Act. Cash holdings (Cash), the dependent variable (in H2), 

is measured as a ratio of cash and marketable securities to total assets, where total assets are 

defined as the book value of total assets, following prior studies (Bates et al., 2009; Nikolov 

and Whited, 2014; Liu et al., 2015).  

CEO compensation incentives are measured using the four variables. First, options 

compensation (Ln options) is a natural log of the sum of the total value of options granted to 

CEOs in a year. Second, equity compensation (Ln equity comp) is a natural log of the sum of 
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the total value of shares and stock options granted to CEOs each year. Equity compensation 

measures the overall risk arising out of executives’ holdings in firms. Third, following prior 

literature, total compensation (Ln total comp) is all-inclusive pay including salary, bonus, 

superannuation, LTIP and allowance, and equity incentives offered to CEOs in accordance 

with certain performance indicators during the year (see, Graham et al., 2012; Grosse et al., 

2017). Fourth, cash bonus (Ln bonus) is the performance bonus granted to CEOs each year. 

Table 3.1 Variable definition 

  
Variables Name Measurement Data Source 

Cash Cash holdings Ratio of cash and marketable securities to book value of total 
assets 

DatAnalysis 

Act Remuneration Amendment Act Dummy variable post Act equals 1 and 0 otherwise 
 

Ln options Executive equity incentives-Proxy 1 Natural log of sum of total value of options granted to CEO in each 
year 

Connect 4 

Ln equity comp Executive equity incentives-Proxy 2 Natural log of sum of total value of options and shares granted to 

CEO in each year 

Connect 4 

Ln total comp Executive incentives-Proxy 3 Natural log of total value of salary, bonus, super, options, shares, 

LTIP and allowance granted to CEO in each year 

Connect 4 

Ln bonus Executive cash incentives-Proxy 4 Natural log of performance bonus granted to CEO in each year Connect 4 

Control Variables       
    
MTB Market to book asset ratio Calculated as market value equity plus book value of assets minus 

book value of equity divided by book value of assets 

DatAnalysis 

Capex Capital expenditure Capex is figured as capital expenditure divided by book value of 
assets 

DatAnalysis 

Lev Leverage Sum of long and short term debt divided by book value of assets DatAnalysis 

Div Dividend Dummy variable equal to one if dividend paid otherwise zero DatAnalysis 
Size Firm size Size is measured by log of total assets DatAnalysis 

CF Cash flow Free cash flow divided as book value of assets DatAnalysis 

CEO tenure CEO tenure Numbers of years being in position Connect 4 
Rem com size Remuneration committee size Percentage of member directors to board size Connect 4 

Rem com ind Remuneration committee 

Independence 

Dummy variable 0 ≤ 50% Independent directors otherwise 1 

≥50% 

Connect 4 

 

Following prior studies (e.g., Bates et al., 2009), we control the firm characteristics for their 

effects: market-to-book ratio (MTB), capital expenditure (Capex), leverage ratio (Lev), 

dividend payout (Div), firm size (Size), cash flow (CF), CEO tenure (CEO tenure), 

remuneration committee size (Rem com size) and remuneration committee independence (Rem 

com ind) (see, Table 3.1 for definitions and measurements).  

3.3.3 Descriptive statistics 

Table 3.2 reports the summary statistics of the variables for the full sample and for 

before and after the Act sub-samples. Panel A shows the statistics of the dependent variable 

cash holdings (cash) with mean, 1st quartile, median and 3rd quartile values, while Panels B 
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and C show the statistics of the independent and control variables respectively.8 Panel A 

reports that cash holdings have a mean (median) of 18.333% (9.380%) to total assets, based 

on the full sample; however, after the Act, cash holdings decrease to 15.080% from 19.960%. 

Panel B reports the Act as a dummy variable. In log values, in the full sample, the means 

(medians) for options, equity compensation, total compensation and cash bonus are 12.575% 

(12.712%), 12.714% (12.822%), 14.107% (14.044%) and 12.867% (12.916%), respectively. 

Moreover, mean values for options, equity, and total compensation (cash bonus) increase 

(decreases) after the Act.   

 

Table 3.2 Descriptive statistics 

      

Full sample Before Act After Act 

Variables              Mean 
  1st 

Quartile 
       Median 3rd Quartile      Std. Dev.           Mean           Mean 

Panel A: Dependent variable 
      

Cash 0.1833 0.0385 0.0938 0.2514 0.2132 0.1996 0.1508 

Panel B: independent variables       

Act 0.3333 0.0000 0.0000 1.0000 0.4715 0.0000 1.0000 

Ln options 12.5756 11.5923 12.7129 13.7134 1.5494 12.4093 12.8439 

Ln equity comp 12.7142 11.7194 12.8225 13.8854 1.5793 12.5764 13.9398 

Ln total comp 14.1078 13.4024 14.0446 14.8786 1.0993 13.9879 14.3474 

Ln bonus 12.8675 12.0173 12.9167 13.8316 1.2505 13.8675 11.8675 

Panel C: control variables 
     

  

MTB 3.6747 1.3005 2.2295 4.1288 5.8743 4.0796 2.8648 

Capex -0.0791 -0.1016 -0.0405 -0.0117 0.1072 -0.0847 -0.0679 

Lev 0.1730 0.0028 0.1503 0.283 0.1676 0.1667 0.1856 

Div 0.7147 0.0000 1.0000 1.0000 0.4516 0.6754 0.7933 

Size 20.3277 18.8944 20.1511 21.6979 2.1409 20.0768 20.8295 

CF -0.0120 -0.0666 0.0257 0.0757 0.2037 -0.0229 0.0098 

CEO tenure 7.9403 4.0000 6.0000 11.0000 5.9191 8.6771 6.4758 

Rem com size 3.0161 2.0000 3.0000 4.0000 1.6399 2.9035 3.2408 

Rem com ind 0.6930 0.5000 0.7500 1.0000 0.3205 0.6629 0.7488 

Table 3.2 presents the summary statistics in different panels with mean, first quartile (1st quartile), median, third quartile (3rd quartile) and standard 

deviation (Std. Dev.). Panel A presents cash holdings and Panel B describes the Act and CEO compensation incentives based on full, before and 

after the Act samples. Panel C presents the firm characteristics and corporate governance variables. All the variables in dollar amounts are adjusted 
to inflation to 2015 dollars using the consumer price index. The sample period is 2004–2015. 

 

                                                 
8 We perform the univariate test using the non-parametric t-test for cash holdings with respect to CEO compensation incentives before and 

after the Remuneration Amendment Act 2011. The two-tailed test of mean differences shows significant differences between compensation 
incentives before and after the Act at the 1% level. We run correlation among dependent and independent variables. We also perform the VIF 

test; it turns out to be 3.360, which is below 5, meaning that our results are not biased. However, we use compensation variables separately 

in our models to avoid spurious results. For brevity, we do not report the results in the paper, but they are available if required. 

 



 

79 

 

Panel C presents the control variables with mean values including average market to book 

value (MTB, 3.674), capital expenditure (Capex, -0.079), leverage (Lev, 0.173), dividend 

payment (Div, 0.714), firm size (Size, 20.327), and cash flow (CF, -0.012). Corporate 

governance characteristics include CEO tenure, which is 7.940 years on average. The 

remuneration committee, an important feature in the current unique setting, consists of 3 

members on average, with a 69.300% independence level compared with board size. 

3.3.4 Econometric specification 

First, we model the effect of the Remuneration Amendment Act on CEO compensation 

incentives. As the Act is expected to affect CEO compensation structure, our model examines 

the Act, as an independent variable, on the key components of CEO pay: stock options (Ln 

options), equity (options and shares) compensation (Ln equity comp), total compensation (Ln 

total comp) and cash bonuses (Ln bonus). The model investigating H1 is shown in equation 

(1):   

𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛 𝑖𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑠𝑖𝑡 = 𝛼 + 𝛽1(𝐴𝑐𝑡)𝑖𝑡 + 𝛿2(𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖𝑡−1 + 𝛿3∑(𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡)𝑖 +

𝛿4∑(𝑌𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡)𝑡 + 휀𝑖𝑡           (3.1) 

Second, we model the spill-over effect of the Act on corporate cash holdings by interacting the 

Act and CEO compensation incentives. The model investigating H2 is: 

𝐶𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛 𝑖𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑠)𝑖𝑡 + 𝛽2(𝐴𝑐𝑡 ∗ 𝐶𝑜𝑚𝑝𝑒𝑛𝑎𝑠𝑡𝑖𝑜𝑛 𝑖𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑠)𝑖𝑡 +

𝛿3(𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖𝑡−1 + 𝛿4∑(𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡)𝑖 + 𝛿5∑(𝑌𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡)𝑡 + 휀𝑖𝑡   (3.2) 

All the variables in equations 3.1 and 3.2 are defined in Table 1 and are measured for firm i. 

Control variables in both equations are measured at year t-1, α, β and δ represent model 

parameters, and 휀 represents error term. 

We use ordinary least square (OLS) regression to analyse the relationship of the Act, 

the CEO compensation incentives and the cash holdings in time-series and cross–sectional 
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differences, while controlling for industry (GICS) and year effects.9 To choose between the 

fixed effect and the random effect, we perform a Hausman test and the un-tabulated results 

confirm the suitability of fixed effect (FE)10 to explore the time-series variation and to avoid 

misspecification of the model due to omitted variable bias. We use one-year lagged variables 

(controls) to avoid the simultaneity bias, following Harford et al. (2008). The standard errors 

are corrected for clustering of residuals at the firm level to control for heteroscedasticity 

(Petersen, 2009).  

3.3.5 Robustness check 

Our results may suffer from trending effect of the long sample period due to 

confounding factors and also CEO compensation incentives may be jointly determined by 

unknown factors after the Act (Grosse et al., 2017). In addition, our independent variables may 

not be systematically associated with the dependent variable (cash holdings) due to a causality 

issue. To mitigate potential endogeneity concerns in our findings, we use several sensitivity 

tests: for instance, stacking data in narrow samples, the two-step system generalized method 

of moments (GMM) (e.g., Harford et al., 2008), and the propensity score matching (PSM) 

estimators, as explained in online appendix. 

3.4 Empirical results 

3.4.1 Remuneration Amendment Act and CEO compensation 

Table 3.3 presents the results of equation (1), which analyses the effect of the Act on 

CEO options, equity, total compensation and cash bonus using 12 years of data. The regression 

models are statistically well fitted, as depicted by the R-squares ranging from 0.286 to 0.484. 

For each dependent variable proxy, we run regressions using OLS and FE. Columns 1–6 report 

the effects of the Act on CEO options incentives (Ln options), equity incentives (Ln equity 

                                                 
9 For instance, CEOs in the financial services industry earn higher pay while CEOs in electric utility companies receive lower pay, compared 

to their counterparts in other industries (Murphy, 1999). Controlling for industry complexity, CEOs can demand higher compensation due to 

talent and industry (Aggarwal, 1981). 
10 The technique is commonly suggested for panel data estimation (see, Wooldridge, 2002 for details). 
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comp) and total compensation (Ln total comp), respectively, and all the coefficients are 

positive and significant (p < 1%). Columns 7–8 show the effect of the Act on the CEO cash 

bonus (Ln bonus): the results are insignificant, although both OLS and FE show a negative 

sign. We find that the control variables of market-to-book ratio, capital expenditure, leverage 

and firm size have varying levels of significance. The economic significance of the findings: 

the effect of the Act on CEO compensation incentives, is also important. For example, one 

standard deviation in the Act (Table 3.2) increases (decreases) Ln options, Ln equity comp, Ln 

total comp (Ln bonus) by approximately 0.87%, 0.95%, 0.84% (-0.36%) respectively in the 

OLS (e.g., Act 0.471 × 0.234/ Ln options 12.575 = 0.0087). 

Table 3.3 The effect of the Act on CEO compensation incentives 

  

  

Variables Ln options Ln equity comp Ln total comp Ln bonus 

(1)  
OLS 

(2)  
FE 

(3)  
OLS 

(4)  
FE 

(5)  
OLS 

(6)  
FE 

(7)  
OLS 

(8)  
FE 

Act 0.2340*** 0.1309*** 0.2591*** 0.1095*** 0.2528*** 0.1967*** -0.1019 -0.0145 

 (3.21) (3.16) (3.17) (2.50) (3.77) (2.93) (-1.69) (-1.19) 

MTB t-1 -0.0534*** -0.0044* -0.0230** -0.0018*** -0.0004*** -0.0061*** 0.0027* 0.0012 

 (-4.95) (-1.89) (-2.15) (-2.60) (-2.24) (-3.05) (1.90) (1.06) 

Capex t-1 -3.7109*** -1.3911* -3.1611** -1.2712** -1.5020 -1.2552 -1.6189 -1.0302 

 (-2.76) (-1.81) (-2.16) (-2.40) (-1.07) (-1.05) (-0.53) (-0.87) 
Lev t-1 -0.1736 -0.1140 -0.1111 -0.804* -0.0447 -0.0146 0.3548*** 0.2783*** 

 (-0.87) (-0.65) (-0.63) (-1.84) (-1.15) (-1.24) (2.86) (2.68) 
Div t-1 -0.3582*** -0.4517** -0.5174*** -0.2065** 0.0473 0.0396 0.2568*** 0.1621*** 

 (-3.53) (-4.23) (-2.52) (-2.19) (1.22) (1.04) (2.71) (2.64) 

Size t-1 0.4111*** 0.3434*** 0.4023*** 0.3074*** 0.3962*** 0.3117*** 0.4173*** 0.3790*** 

 (9.17) (6.79) (9.54) (4.23) (3.65) (4.52) (3.18) (3.08) 

CF t-1 -1.2911* -1.3512 1.013 2.5912* -1.2750 -1.2501 -1.6132* -1.7125 

 (-1.89) (-0.47) (0.79) (1.79) (-0.77) (-0.60) (-1.89) (-0.48) 
CEO tenure t-1 0.0034 0.0153* 0.0013 0.0107* -0.0023 0.0057* 0.0146*** 0.0265** 

 (0.47) (1.99) (0.23) (1.82) (-1.04) (1.98) (3.90) (2.71) 

Rem com size t-1 0.0133 0.0091 0.0265 0.0175 0.0204 0.0093 0.0310 0.0205 

 (0.44) (0.52) (1.03) (0.83) (1.73) (1.06) (1.71) (1.39) 

Rem com ind t-1 0.2644*** 0.2575** 0.1611* 0.1535** 0.0412* 0.0262 0.1397** 0.1000* 

 (2.49) (2.81) (1.85) (1.99) (1.89) (0.84) (2.09) (1.86) 
Industry effect Yes  Yes  Yes  Yes  
Year effect Yes Yes Yes Yes Yes Yes Yes Yes 

Constant 4.2703*** 5.5107*** 3.91488*** 6.2999*** 5.4601*** 7.6540*** 3.4147*** 4.4494*** 

 (5.91) (3.78) (6.18) (9.82) (4.81) (3.87) (6.78) (2.90) 

N 1541 1541 1999 1999 3064 3064 2105 2105 

adjusted R2 0.324 0.314 0.331 0.286 0.361 0.309 0.484 0.476 

Table 3.3 shows the regression of the Act on CEO compensation incentives with other control variables (at year t-1) based on equation 1. The dependent 
variables are CEO compensation incentives in a given year. Columns 1–8 show the impact of the Act on Ln options, Ln equity comp, Ln total comp, and Ln 

bonus in year t, respectively. Industry effects are based on Global Industry Classification Standards (GICS) codes. The t–statistics are heteroskedastic 

consistent standard errors clustered at firm level and reported below the parameters in parentheses. Standardized beta coefficients are reported at 1%, 5% 
and 10% significance levels with ***, **, * respectively. 

 

To examine the impact of the Act on CEO compensation more closely and to minimize 

the trending effect of data, we re-run our equation (1) using a narrow sample with six years of 

data, three years (2008–2010) before and three years (2012–2014) after the Act (2011). We 

choose a narrow sample of six years, following Ferri and Maber (2013), who examine the 

impact of the UK say on pay legislation on CEO pay using three years of pre- and post-
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legislation data. Ferri and Maber (2013) also argue that a long-period sample may have a 

trending effect where many confounding factors that are not investigated may come into play.  

Table 3.4 presents the results of the impact of the Act on CEO compensation using the 6-year 

window. Overall, we find that the Act’s effects on CEO options, equity and total compensation 

are positive and significant at varying levels of significance, consistent with the Table 3.3 

results. Importantly, the narrow sample shows that the Act impacts the performance-based 

cash bonus (Ln bonus) negatively, significant at 10% level (using OLS). This outcome is 

interesting as it indicates the use of cash bonus by firms to remunerate CEOs is decreased after 

the Act.11 The economic significance estimations of the narrow sample findings show that one 

standard deviation in the Act (Table 3.2) increases (decreases) Ln options, Ln equity comp, Ln 

total comp (Ln bonus) by approximately 0.90%, 0.62%, 0.34% (-0.40%), respectively in the 

OLS (e.g., Act 0.471 × 0.241/ Ln options 12.575 = 0.0090). 

Table 3.4 The effect of the Act on CEO compensation incentives: narrow sample 

Variables Ln options     Ln equity comp Ln total comp       Ln bonus 

(1)  

OLS 

(2)  

FE 

(3)  

OLS 

(4)  

FE 

(5)  

OLS 

(6)  

FE 

(7)  

OLS 

(8)  

FE 

Act 0.2414*** 0.2703** 0.1697** 0.2413** 0.1045*** 0.1102*** -0.1119* -0.0870 

 (2.65) (2.09) (2.44) (2.06) (3.02) (2.74) (-1.93) (-1.75) 

MTB t-1 -0.0703*** -0.0051* -0.0879** 0.0220 -0.0124** -0.0131* 0.0201* 0.0149 

 (-2.75) (-1.96) (-2.02) (1.71) (-2.17) (-1.94) (1.96) (1.15) 

Capex t-1 -0.7901* -2.0471** -0.3948* -1.4319* -0.1281* -0.1933 -0.2301 -0.6232 

 (-1.94) (-2.17) (-1.93) (-1.90) (-1.93) (-1.70) (-1.77) (-1.65) 

Lev t-1 -0.4753* -0.2101 0.2213 -0.7763* 0.0640 -0.2107 -0.0342 -0.1135* 

 (-1.89) (-1.55) (1.27) (-1.92) (1.45) (-1.69) (-1.19) (-1.92) 

Div t-1 -0.1230* -0.1947 -0.0475 -0.2324* -0.1349* 0.0158 0.2012*** -0.0372 

 (-1.93) (-1.70) (-1.35) (-1.97) (-1.92) (1.61) (2.14) (-1.41) 

Size t-1 0.3833*** 0.2304** 0.3112*** 0.2344** 0.3019** 0.3401*** 0.2204*** 0.3923*** 

 (5.16) (2.23) (2.91) (2.24) (2.26) (2.47) (3.04) (2.63) 

CF t-1 0.1920 0.2230 0.1027 0.3901 0.0234 0.1219 0.2405* 0.0219 

 (1.03) (1.57) (1.53) (1.76) (1.63) (1.01) (1.89) (1.09) 

CEO tenure t-1 0.0116 0.0032 0.1235 0.076 0.0204 0.0111 0.0273*** 0.0324** 

 (1.22) (0.97) (1.49) (1.06) (1.41) (1.20) (2.74) (2.11) 

Rem com size t-1 0.0382 0.0159* 0.3037 0.0372 0.0104** 0.0230 -0.3244 -0.0123 

 (1.76) (1.92) (1.74) (1.57) (2.11) (1.74) (-1.68) (-1.60) 

Rem com ind t-1 0.0331* 0.0112* 0.0329 0.1201* 0.1143** 0.0301* 0.1234 -0.1625* 

 (1.98) (1.89) (1.18) (1.90) (2.24) (1.95) (1.69) (-1.88) 

Industry effect Yes  Yes  Yes  Yes  

Year effect Yes Yes Yes Yes Yes Yes Yes Yes 

Constant 4.1042*** 5.0657*** 2.4498*** 3.0392** 3.0672*** 5.5023*** 3.2123*** 3.2125** 

 (3.19) (2.98) (3.87) (2.19) (4.83) (4.33) (3.18) (2.77) 

N 849 849 1112 1112 1597 1597 1110 1110 

adjusted R2 0.362 0.351 0.337 0.341 0.453 0.371 0.446 0.353 

Table 3.4 shows the regression of the Act on CEO compensation incentives along with other control variables (year t-1) based on a narrow 

window of 6 years (3 years before and after the Act). The dependent variables are the CEO compensation incentives in a given year. Columns 

                                                 
11 We also use a 4-year window, two years before and two years after the Act and the results are statistically similar. 
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1–8 show the impact of the Act on Ln options, Ln equity comp, Ln total comp, and Ln bonus in year t, respectively. Industry effects are based 

on Global Industry Classification Standards (GICS) codes. The t–statistics are heteroskedastic consistent standard errors clustered at firm level 
and reported below the parameters in parentheses. Standardized beta coefficients are reported at 1%, 5% and 10% significance levels with ***, 

**, * respectively. 

 

Results in Tables 3.3 and 3.4 show that the Act impacts equity (options and shares) and 

total compensation positively and cash bonus negatively, supporting H1. The findings suggest 

that, after the Act, firms have changed their CEO compensation structure by using more equity-

based compensation, which is preferred by shareholders and which enables alignment of 

interests between managers and shareholders, and fewer performance-based bonuses, which 

reward past performance. 

3.4.2 Robustness 

In this section, we conduct a set of sensitivity tests to check the robustness of our 

results. Our sensitivity tests employ a narrow sample analysis (three years before and three 

years after the Act), and include the two-step system GMM and propensity score matching 

estimators. We report the results of two-step system GMM and propensity score matching 

estimators (PSM) only, for the purpose of brevity. The result of the remaining test is available 

in the online appendix. 

We re-estimate equation (3.1) using the two-step system GMM (Arellano and Bover, 

1995; Blundell and Bond, 1998) to test the robustness of the results. This system GMM uses 

first-differenced variables as instruments for the equations in levels and the estimates are 

robust to undetected heterogeneity, causality problems and dynamic endogeneity (if present) 

in model.12 We use one-year lagged dependent variable and consider compensation incentives, 

leverage, and dividend payout as exogenous variables in the system. The stability of the system 

GMM depends on two major conditions. First, the serial independence of the residuals is that 

the first difference residuals (AR1) should be serially correlated by the means of structure, and 

the second difference residuals (AR2) should not be serially correlated. Second, the validity of 

instruments should be used in the dynamic estimation. The Hansen J-statistics of over-

                                                 
12 The system GMM estimations are based on Roodman (2006) using Stata module ‘xtabond2’. Refer to Roodman (2006) for details on 

dynamic panel data estimations. 



 

84 

 

identifying restrictions tests the null hypothesis of the instrument validity. In Table 3.5, the 

insignificance of the Hansen J-statistics confirms the validity of the instruments in their 

respective estimations. Moreover, the number of instruments (i.e., 28) used in the model is 

less than the panel (i.e., 917), which adds to the reliability of the Hansen J-statistics.  

Table 3.5 Two-step system GMM regression 

  
Variables Ln options Ln equity comp Ln total comp 

Act 0.0896** 0.0264** 0.0290*** 

 (2.07) (2.24) (2.66) 

MTB 0.0412 -0.0072 0.0075 

 (1.00) (-0.24) (0.53) 
Capex -2.3424** -1.1931 -1.0965*** 

 (-2.23) (-1.41) (-2.59) 

Lev -0.0774 0.5878 0.1333 

 (-0.07) (0.59) (0.40) 

Div -1.0977 -1.1522 -0.1355 

 (-1.01) (-1.08) (-0.37) 
Size 1.0533*** 0.9424*** 0.5315*** 

 (5.29) (3.70) (6.03) 

CF -0.0000 0.0000 0.0000 

 (-0.54) (0.57) (0.70) 

CEO tenure 0.0062 0.0018 0.0155 

 (0.09) (0.03) (0.61) 
Rem com size 0.2731 0.6543** 0.1699** 

 (0.67) (2.44) (2.00) 

Rem com ind 0.0172 -0.6838 0.0546 

 (0.02) (-0.91) (0.15) 

Year effect Yes Yes Yes 

Constant -9.7127** -8.1887* 2.4590 

 (-2.54) (-1.76) (1.54) 

Model fits    
Wald χ2-statistics 57.070*** 36.150*** 108.230*** 
Arellando-Bond AR (1) -2.420*** -3.860*** -5.100*** 

 [0.015] [0.000] [0.000] 

Arellando-Bond AR (2) -0.910 -1.360 -0.960 

 [0.363] [0.174] [0.335] 

Hansen J-statistics 17.220 14.090 13.6700 

 [0.440] [0.660] [0.690] 
No. of instruments 28 28 28 

Table 3.5 shows the results of the two-step system Generalized Method of Moments (GMM). The dependent variables are CEO 

compensation incentives. The model fits include the system GMM reliability conditions: first order autocorrelation AR (1), second 
order autocorrelation AR (2), and Hansen J-statistics test for over-identifying restrictions. We used collapsed instruments to reduce 

the propagation and preserve the depth of sample. Figures in parentheses are t-statistics while brackets show the p-values. 

Coefficients are reported at 1%, 5% and 10% significance levels with ***, **, * respectively. 

 

The diagnostic test in Table 3.5 shows that the model is statistically well-fitted for the first 

order autocorrelation (AR1), but is insignificant for the second order autocorrelation (AR2), 

and for the Hansen J-statistics of over-identifying restrictions. The interpretations of the 

parameters on the Act and the CEO compensation incentives quantitatively remain the same 

as in Table 3.3. For instance, the Act positively affects Ln options, Ln equity comp, and Ln 

total comp. Hence, the system GMM estimate supports our results, even after controlling for 

undetected heterogeneity, simultaneity bias and dynamic endogeneity. 
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Moreover, we use PSM (Lennox et al., 2011) to examine whether our prior analyses 

concerning the effect of compensation incentives after the Act (an exogenous shock) on cash 

holdings are robust. PSM exploits the assumption of ‘parallel trends’, that is, two similar firms 

are expected to follow the same trend without any treatment. In case the treatment occurs, the 

impact should be reflected in the difference between the changes of outcome treatment and 

control firms (Roberts and Whited, 2011). We compare the changes in cash holdings for the 

two groups of firms, which are similar in characteristics but which experienced different 

changes in compensation incentives around the time of the Act. Following prior studies (e.g., 

Brogaard et al., 2017), we focus on a narrow sample because it reduces the concerns of reverse 

causality and offers better control over the impact of unobserved factors. We use three years 

before and three years after the Act to form our treatment and control groups. 

We follow Fang et al. (2014) and Brogaard et al. (2017) to construct our treatment and 

control groups. The sample firms are ranked on the basis of changes in their compensation 

incentives (Ln options, Ln equity comp, and Ln total comp) around the Act (3 years before and 

after), and we retain and assign firms into the first and third terciles. We create three dummy 

variables (options_dummy, equity_dummy, and total_dummy), equalling 1 for firms in the top 

tercile (the treatment group) and 0 for the firms in the bottom tercile (the control group). The 

treatment (control) group consists of firms with the highest (lowest) increase in compensation 

incentives. The rationale is that the Act encourages firms to use equity incentives that lead to 

shareholders’ wealth maximization.  

First, we run the logistic regression for these dummy variables with other explanatory 

variables. The firms in the treatment group are matched to the firms in the control group with 

the closest propensity score matching within 0.01.13 In case of multiple matching, we retain 

the pairs for which the propensity score is the smallest. This criterion yields a treatment and a 

control group with similar firm characteristics and compensation incentives prior to the Act 

                                                 
13 Our results (un-tabulated) hold if we increase the permissible difference in propensity scores (1.0% and 0.5% in value). 
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but with different degrees of change in compensation incentives (Ln options, Ln equity comp 

and Ln total comp) after the Act. The results of the pre-match logistic regression are reported 

in Panel A of Table 3.6 (Columns 1–3). The pseudo R-square is high for the regressions (0.148, 

0.141, and 0.251, respectively).  

To further verify that the firms in the treatment and control groups are indistinguishable 

in terms of observable characteristics, we conduct two diagnostic tests following Chen et al. 

(2017). The first test re-estimates the logit model for the post-match sample. The results in 

Panel A of Table 3.6 (Columns 4–6) suggest that all the variables are insignificant, indicating 

that there are no distinguishable trends in the treatment and control groups. The magnitude of 

coefficients in the post-match regression are smaller and insignificant, suggesting a decline in 

the degree of freedom in the restricted sample. Moreover, the pseudo R-squares decline for 

post-match regressions. This suggests that propensity score matching removes all observable 

differences in the two groups. The second diagnostic test examines the differences in the mean 

of each observable characteristic between the treatment and the control firms. Panel B of Table 

3.6 shows that between the treatment and control groups there are no statistically significant 

differences in the pre-Act period.14 Moreover, the two groups have identical levels of 

compensation prior to the Act, even if the Act affects them differently. Overall, the diagnostic 

tests suggest that propensity score matching removes all of the observable differences known 

to affect the dependent variable (cash holdings). 

  

 

 

 

 

 

                                                 
14 Mean difference between the treatment and the control group is based on the average treatment effect on the treated (ATT). 
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Table 3.6 Propensity score matching estimators 

    
Panel A Pre-match Post-match 

Variables (1) 
options_dummy 

(2) 
equity_dummy 

(3) 
total_dummy 

(4) 
options_dummy 

(5) 
equity_dummy 

(6) 
total_dummy 

MTB -0.0049 0.1004 -0.0375 0.0000 0.0000 0.0057 

 (-0.54) (1.10) (-1.21) (0.01) (0.02) (0.76) 

Capex -4.9922*** -3.7746*** 1.5382* 0.9893 0.4924 0.1946 

 (-2.76) (-2.96) (1.92) (0.50) (0.31) (0.19) 

Lev -1.2481 0.1791 -0.4119 -0.1099 0.4230 0.2176 

 (-1.46) (0.27) (-0.95) (-0.12) (0.57) (0.40) 
Div 1.1146*** 1.1769*** -0.0775 0.2276 -0.3594 0.0202 

 (2.63) (3.42) (-0.42) (0.50) (-0.91) (0.09) 
Size 0.0265 0.2425 0.1624*** 0.0185 -0.0010 -0.0662 

 (0.20) (1.13) (2.65) (0.15) (-0.01) (-0.85) 

CF -0.0908 -0.0495 0.0366 -0.0345 -0.2087 0.0588 

 (-0.67) (-0.46) (0.63) (-0.24) (-0.83) (0.81) 

CEO tenure 0.0120 0.0150 -0.0060 -0.0057 0.0278 0.0136 

 (0.39) (0.61) (-0.47) (-0.17) (1.02) (0.83) 
Rem com size 0.0547 -0.0504 -0.0247 0.0157 0.0906 0.0271 

 (0.41) (-0.48) (-0.42) (0.10) (0.78) (0.38) 

Rem com ind 0.4503 0.1408 -0.1786 -0.2180 0.0107 0.0413 

 (0.97) (0.37) (-0.81) (-0.43) (0.03) (0.16) 

Constant -0.3121 -0.3867 -4.7735*** 0.1373 -1.7897 0.2385 

 (-0.20) (-0.30) (-6.35) (0.08) (-1.33) (0.25) 
Industry effect Yes Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes Yes 

N 756 990 1,510 264 384 674 
Pseudo R2 0.148 0.141 0.251 0.015 0.028 0.011 

 

Panel C: Differences in CEO compensation incentives post-Act  
Variable Treatment Control Difference t-stat 

Ln options 14.3719 12.0180 2.3539*** 4.6200 

Ln equity comp 14.1838 12.0575 2.1263*** 5.7100 

Ln total comp 15.3271 13.4245 1.9026*** 3.0700 

Panel D: Regression     
Variable options_dummy equity_dummy total_dummy  
Act 0.0071*** 0.0161** 0.0121***  

 (2.72) (2.19) (3.12)  
Other controls Yes Yes Yes  
Industry fixed effect Yes Yes Yes  
Firm year fixed effect Yes Yes Yes  

Table 3.6 shows the results of propensity score matching estimators. Panel A shows the 

pre-match and post-match regression results. Panel B shows the differences in firm 

characteristics in the pre-Act period. Panel C shows the differences in CEO incentives only 
(for the purpose of brevity) in the post-Act period. Panel D shows the regression results 

based on the matched sample. Figures in parentheses are t-statistics. Coefficients are 

reported at 1%, 5% and 10% significance levels with ***, **, * respectively. 

 

 
Panel B: Differences in firm characteristics pre-Act         
  options_dummy equity_dummy total_dummy 

Variable Treatment Control Difference t-stat Treatment Control Difference t-stat Treatment Control Difference t-stat 

Ln options 13.8849 13.8541 0.0307 0.1600         
Ln equity 

comp     13.8708 13.9423 -0.0715 -0.4100     
Ln total comp         14.4245 14.4768 -0.0522 -0.6000 

MTB 3.6294 3.2219 0.4075 0.6903 3.5145 3.1217 0.3928 0.2812 2.9494 2.2386 0.7107 0.8300 

Capex -0.0846 -0.0783 -0.0062 -0.4200 -0.0852 -0.0835 -0.0016 -0.1200 -0.0629 -0.0614 -0.0015 -0.2100 
Lev 0.1995 0.2391 -0.0396 -1.3500 0.2165 0.1980 0.0184 0.7800 0.1915 0.1905 0.0010 0.0700 

Div 0.8505 0.8661 -0.1550 -0.2400 0.8696 0.8695 0.0001 0.0000 0.7967 0.8387 -0.0419 -1.2100 

Size 21.5802 21.5375 0.0426 0.1200 21.6824 21.4085 0.2739 0.9000 21.3857 21.4275 -0.0417 -0.2400 
CF 18.9631 18.7202 0.2428 0.8400 18.9716 18.7365 0.2351 0.8500 18.5007 18.4809 0.0198 0.1200 

CEO tenure 6.6525 7.7322 -1.0797 -1.4200 6.7221 6.2010 0.5210 0.9600 6.1370 6.4010 -0.2640 -1.1200 

Rem com size 3.7480 3.4960 0.2519 1.4400 3.6847 3.6956 -0.0108 -0.0600 3.6870 3.6967 -0.0096 -0.0900 
Rem com ind 0.7572 0.7912 -0.0339 -0.7000 0.7681 0.7559 0.0121 0.2700 0.7230 0.7343 -0.0112 -0.4100 
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Panel C of Table 3.6 shows a significant difference (post-Act) in the treatment and control 

firms’ compensation incentives, suggesting the effect of the Act.15 Panel D shows the 

regression results based on the matched sample. We report coefficients of variables of interest 

(for the sake of brevity) that show the treatment firms experience a positive change in 

compensation incentives after the Act.16 These findings are consistent with our main results. 

3.4.3 Remuneration Amendment Act, CEO compensation and cash holdings 

Table 3.7 presents the results based on equation (3.2), which examines the spill-over 

effect of the Act on cash holdings using interaction between the Act and CEO compensation 

incentives.17 Columns 1–6 show the interaction effect of Ln options × Act, Ln equity comp × 

Act and Ln total comp × Act on cash holdings. Interestingly, the three pairs of relationships – 

CEO options and cash holdings, equity compensation and cash holdings, total compensation 

and cash holdings – are negative after the introduction of the Act.18 Columns 1 and 2 show the 

interaction effect of Ln options × Act: the coefficients are negative for OLS (-0.011) and FE (-

0.013), both at p < 1%. Columns 3 and 4 show the interaction effect of Ln equity comp × Act: 

the coefficients are negative for OLS (-0.012) and FE (-0.011), significant at p < 1% and p < 

5%, respectively. Columns 5 and 6 show the interaction effect of Ln total comp × Act: the 

coefficients are negative for OLS (-0.001) and FE (-0.001), significant at p < 1% and p < 5%, 

respectively.19 

  

 

 

                                                 
15 We report differences for main independent variables for the purpose of brevity. 
16 We also perform propensity score matching analysis that shows a significant difference in cash holdings between the treatment and control 

firms after the Act. These findings suggest that the decrease in cash holdings is attributable to compensation incentives after the Act. 
17 We also test the relationship between CEO compensation incentives and cash holdings in Australian firms. Detailed results are available 

in the online appendix. 
18 As shown in the online appendix A, the relationships between CEO compensation incentives and cash holdings are positive without the 

Act in the model. The results, without the Act mean that higher compensation incentives lead to higher cash holdings, indicating an agency 

problem. 
19 To check for any trending effect, we re-run our models using a 6-year narrow window, 3 years before and 3 years after the Act, to examine 

the interaction of the Act and CEO compensation incentives. The results are statistically similar to those reported in the Table 3.7. 

Nevertheless, we acknowledge the possibility of endogeneity bias in this relationship due to unobserved factors such as organizational culture 
and employee behavior. This is the limitation to be acknowledged in this chapter  
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Table 3.7 The effect of the Act and CEO compensation incentives on cash holdings 

  

Variables 

                 Cash    

(1) 

OLS 

(2) 

FE 

(3) 

OLS 

(4) 

FE 

(5) 

OLS 

(6) 

FE 

Ln options 0.0106*** 0.0121***     

 (2.69) (2.49)     
Ln options × Act -0.0119*** -0.0132***     

 (-2.99) (-2.84)     
Ln equity comp   0.0126*** 0.0141**   

   (3.40) (2.04)   
Ln equity comp × Act   -0.0122*** -0.0113**   

   (-2.41) (-2.19)   
Ln total comp     0.0165* 0.0145 

     (1.89) (1.76) 

Ln total comp × Act     -0.0012*** -0.0019** 

     (-2.74) (-2.13) 

MTB t-1 -0.0119 -0.0011 0.0016 -0.0146 0.0021* 0.0012* 

 (-1.36) (-1.61) (1.62) (-1.73) (1.99) (1.91) 

Capex t-1 1.4013*** 0.2019** 0.2101*** 0.2192*** 0.2173*** 0.1982*** 

 (4.23) (2.15) (3.16) (2.90) (3.12) (2.70) 

Lev t-1 -0.3201** -0.2606*** -0.2109*** -0.2328*** -0.2736*** -0.2192*** 

 (-2.11) (-3.12) (-2.80) (-4.00) (-6.02) (-3.99) 

Div t-1 -0.1115*** -0.0201 -0.0837*** -0.0133 -0.0672*** -0.0112 

 (-2.89) (-1.75) (-4.58) (-1.32) (-2.98) (-1.83) 

Size t-1 0.0125*** 0.1240*** -0.0190*** -0.0270*** -0.0201*** -0.0173*** 

 (2.82) (2.69) (-3.18) (-3.09) (-2.85) (-2.68) 

CF t-1 -1.1323** -0.0219 -0.1122*** -0.0431 -0.1302*** -1.0132 

 (-2.19) (-1.95) (-3.10) (-1.41) (-2.01) (-1.56) 

CEO tenure t-1 0.0019 -0.0181 -0.0011 -0.0140 0.0011 -0.0014 

 (1.61) (-1.13) (-1.03) (-1.19) (1.71) (-1.52) 

Rem com size t-1 -0.0015 -0.0112 -0.0019 -0.0141 -0.0023 -0.0043 

 (-1.13) (-1.09) (-1.80) (-1.42) (-1.19) (-1.61) 

Rem com ind t-1 0.0124 0.0141 -0.0110 -0.0018 0.0123 0.0043 

 (1.19) (1.45) (-1.09) (-1.15) (1.76) (1.25) 

Industry effect Yes  Yes  Yes  
Year effect Yes Yes Yes Yes Yes Yes 

Constant 2.5075*** 1.9906*** 0.5124*** 1.2012*** 1.4053*** 1.2637*** 

 (4.58) (3.07) (4.03) (3.66) (6.11) (3.65) 

N 1498 1498 1945 1945 2992 2992 

adjusted R2 0.318 0.213 0.289 0.199 0.279 0.211 

Table 3.7 shows the regression of CEO compensation incentives and the Act on cash holdings along with other control variables 

(year t-1). The dependent variable is cash holdings in a given year. Columns 1–6 show the impact of the interactions between Ln 
options × Act, Ln equity comp × Act, and Ln total comp × Act impact on cash holdings in year t. Industry effects are based on Global 

Industry Classification Standards (GICS) codes. The t–statistics are heteroskedastic consistent standard errors clustered at firm level 

and reported below the parameters in parentheses. Standardized beta coefficients are reported at 1%, 5% and 10% significance levels 
with ***, **, * respectively. 

 

The economic significance estimations also show an important aspect: one standard deviation 

increase in CEO options award and equity compensation after the implementation of the Act 

would result in decreasing the cash level by 9.30% (Ln1.549×-0.011/Ln0.183 = -0.093) and 

10.50% (Ln1.579×-0.0122/Ln0.183 = -0.105), respectively. Total compensation, an important 

aspect which also significantly decreases cash holdings, in addition to equity-based incentives, 

is often overlooked in the literature (e.g., Tong, 2010; Liu and Mauer, 2011). 
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The negative effect of the interaction of the Act and CEO compensation incentives on 

cash holdings indicates that, after the Act, higher CEO compensation incentives lead to lower 

corporate cash holdings. These negative relations are mainly driven by equity-based incentives 

(i.e., options and shares) as hypothesized, whereas the total compensation follows the direction 

of equity compensation. The findings suggest that CEOs who are rewarded with more equity-

based incentives are more inclined to invest in positive net present value projects rather than 

to hold cash. This move of executives enhances firm value and is consistent with shareholders’ 

interests. This result that the Act through its influence on CEO compensation incentives leads 

to lower cash holdings, supports H2. Three reasons explain the CEOs’ adoption of the 

alignment motive: (1) Equity-based incentives tie CEO’s wealth with that of shareholders and 

the Act also prohibits managers from hedging their equity; (2) CEOs are likely to avoid 

shareholder dissent votes on remuneration resolutions; (3) CEOs are likely to avoid 

shareholder dissent votes targeting firm cash holding policy (see, Grosse et al., 2017). 

Further, we examine the effect of CEO compensation incentives after the Act on the 

value of cash holdings in line with the argument that CEO incentives help reduce the agency 

cost and align the interests of managers and shareholders by lowering cash holdings. We 

follow the Faulkender and Wang’s (2006) approach to investigate the value of cash holdings 

(further detail on methodology is available in the online appendix). This approach is widely 

used in literature to examine the value of cash holdings (e.g., Tong, 2010). We report results 

in Table 3.8. We find that the coefficients of interaction between CEO compensation 

incentives, the Act, and change in cash holdings (across the three Columns 1–3) are positively 

associated with the dependent variable (excess return). These findings are consistent and 

further support our H2 that after the Act CEO compensation incentives are positively 

associated with the value of cash holdings. 
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Table 3.8 The effect of the Act and compensation incentives on the value of cash 

Variables (1) (2) (3) 

Ln options × Act 0.0132***   
 (2.84)   

Ln options × Act ×Δcash 0.199**   
 (2.19)   

Ln equity comp × Act  0.0122***  

  (2.41)  

Ln equity comp × Act × Δcash  0.212***  

  (2.65)  

Ln total comp × Act   0.0012*** 

   (2.54) 

Ln total comp × Act × Δcash   0.114** 

   (2.21) 
Δcash 0.0141* 0.0113 0.0113** 

 (1.79) (1.64) (2.29) 

Cash 0.0112 0.0142 0.0126* 

 (1.01) (1.04) (1.99) 

MTB t-1 -0.0213 -0.0016 -0.0741* 

 (-1.10) (-1.23) (-1.89) 

Capex t-1 1.0204*** 0.1130*** 0.1212*** 

 (2.23) (3.16) (2.91) 

Lev t-1 -0.2021** -0.2150*** -0.2121*** 

 (-2.21) (-2.80) (-2.46) 

Div t-1 -0.1325** -0.0837*** -0.0210* 

 (-2.19) (-2.58) (-1.82) 

Size t-1 0.0121*** 0.0141*** 0.0190** 

 (2.69) (2.28) (2.19) 

CF t-1 -1.0019** -0.1051*** -0.0125 

 (-2.26) (-2.60) (-2.11) 

CEO tenure t-1 0.0142* 0.0314* 0.0121* 

 (1.96) (1.89) (1.79) 

Rem com size t-1 0.0125 0.0129* 0.0123 

 (1.74) (1.81) (1.59) 

Rem com ind t-1 0.0112 0.0312 0.0127 

 (1.20) (1.21) (1.13) 

Lev × Δcash t-1 -0.0231 -0.1313 0.0318 

 (01.43) (1.43) (1.48) 

Cash × Δcash t-1 -0.0421 0.0511 0.1107 

 (1.60) (1.71) (1.63) 

Constant 1.1035*** 0.1320*** 1.1932*** 

 (3.58) (4.25) (3.12) 

N 1498 1945 2992 
adjusted R2 0.291 0.201 0.255 

Table 3.8 shows the regression of CEO compensation incentives and the Act on the value of cash holdings 

along with other control variables (year t-1). The dependent variable is excess return in a given year. Δcash is 

the one year change of cash holdings. Columns 1–3 show the impact of the interactions between Ln options × 
Act × Δ cash, Ln equity comp × Act × Δ cash, and Ln total comp × Act× Δ cash impact on value of cash holdings 

in year t. The t–statistics are heteroskedastic consistent standard errors clustered at firm level and reported 

below the parameters in parentheses. Standardized beta coefficients are reported at 1%, 5% and 10% 
significance levels with ***, **, * respectively. 

 

3.5 Conclusion 

This study contributes to the compensation literature by investigating the effect of the 

Remuneration Amendment Act on CEO compensation incentives and a spill-over effect on 

cash holdings in Australian firms. We find that the Act has affected the CEO compensation 

practices of Australian firms, indicating that firms now use more equity-based incentives (i.e. 

options and shares) and fewer cash bonuses to remunerate CEOs; this also results in increases 

in total compensation due to inequality in values between cash and equity remunerations. This 
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change in the compensation structure and the increased use of equity incentives after the Act 

links CEO’s pay more closely to the firm’s future operations, and is in line with international 

(e.g., US and UK) trends and with the recommendations of the ASX Corporate Governance 

Council (ASX Corporate Governance Principles and Recommendations 2014) that encourage 

the use of equity incentives. Our results are robust to different estimation techniques.  

Moreover, after the introduction of the Act, CEO compensation incentives are 

negatively related to cash holdings, indicating that higher CEO equity (thus risk) incentives 

lead to lower cash holdings. Rewarded with more equity-based incentives after the Act, CEOs 

are inclined to take risks by investing cash holdings in profitable investment projects to 

maximize firm value, which aligns the interests of managers with those of shareholders. CEO 

compensation incentives after the Act are positively associated with the value of cash holdings. 

We conclude that the Act has the effects of making positive changes to CEO compensation 

structure and having a spill-over effect on cash holdings. For these achievements, we praise 

the Act. Our findings provide important insights for the discussion on compensation 

regulations. 

Online Appendix 

Remuneration Amendment Act, CEO compensation and cash holdings 

We re-run equation (2) using a 3-year narrow sample to minimize the trending effect 

and influence of other confounding factors from a long sample period following Ferri and 

Maber (2013). The narrow sample enables us to examine the spill-over impact of the 

legislation on cash holdings. Thus, to capture the post regulation changes, we use three years 

pre- (2008–2010) and post-Act (2012–2014) to stack the necessary data for regressions. Table 

3.A2 reports the results that are the same as those reported in Table 3.5, lending support to H2.  
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Table 3.A1 shows the regression of CEO compensation incentives and the Act on cash holdings 
along with other control variables in a narrow window of 6 years (3 years before and after the 

Act) using OLS. Columns 1–3 show the impact of the interactions between Ln options × Act, 

Ln equity comp × Act, and Ln total comp × Act impact on cash holdings in year t. Industry effects 
are based on Global Industry Classification Standards (GICS) codes. The t–statistics are 

heteroskedastic consistent standard errors clustered at firm level and reported below the 

parameters in parentheses. Standardized beta coefficients are reported at 1%, 5% and 10% 
significance levels with ***, **, * respectively. 

 

We conclude that regulatory change reduces the agency problem between principals and 

agents. Our results are consistent with the recommendations of the ASX Corporate 

Governance Council (ASX Corporate Governance Principles and Recommendations 2014), 

which encourage the equity incentives to align the interests of shareholders and managers.  

CEO Compensation and cash holdings analysis 

We model the relationship between CEO compensation incentives and corporate cash 

holdings to determine the prevailing management motive for holding cash. This model enables 

us to investigate the contemporaneous relationship between compensation incentives and cash 

holdings. The dependent variable is corporate cash holdings (Cash), measured in a cash-to-

Table 3A.1 The effect of the Act and compensation: a narrow sample 

  

Variables 

 (1) (2) (3)  

  Cash  

Ln options × Act  -0.0017**    

 (-2.00)    

Ln equity comp × Act   -0.0013**   

  (-2.03)   

Ln total comp  × Act   -0.0016***  

   (-2.78)  

MTB 0.0129*** 0.0125*** 0.0127***  

 (3.91) (4.75) (5.65)  

Capex 0.2460*** 0.2416*** 0.2884***  

 (3.30) (3.64) (4.67)  

Lev -0.3648*** -0.3418*** -0.3752***  

 (-9.59) (-10.50) (-11.49)  

Div -0.0913*** -0.0822*** -0.0671***  

 (-4.64) (-4.86) (-4.67)  

Size -0.0128*** -0.0081** -0.0142***  

 (-2.73) (-1.97) (-3.91)  

CF -0.0866 -0.1309** -0.1336**  

 (-1.47) (-2.18) (-2.52)  

CEO tenure -0.0003 -0.0007 0.0007  

 (-0.32) (-0.81) (0.78)  

Rem com size 0.0020 -0.0005 -0.0009  

 (0.40) (-0.13) (-0.27)  

Rem com ind -0.0152 -0.0123 -0.0056  

 (-0.77) (-0.71) (-0.41)  

Industry effect Yes Yes Yes  

Year effect Yes Yes Yes  

Constant 0.6148*** 0.5069*** 0.6283***  

 (6.37) (6.15) (8.51)  

N 825 1083 1559  

adjusted R2 0.347 0.325 0.338  
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asset ratio, and the independent variables are stock options, equity and total compensation. We 

exclude cash bonus from the analysis as we find little theoretical significance in the 

relationship between cash bonus and cash holdings. The model is shown in the following 

equation: 

𝐶𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛 𝑖𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑠)𝑖𝑡 + 𝛿2(𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖𝑡 + 𝛿3∑(𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡)𝑖 +

 𝛿4∑(𝑌𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡)𝑡 + 휀𝑖𝑡           (i) 

Table 3.A2 presents the regression results that investigate the effect of CEO options, equity 

and total compensation on cash holdings using OLS and FE estimations. The regression 

models are well fitted, as depicted by R-squares ranging from 0.160 to 0.459 and statistically 

significant. Columns 1–2 show the relationship between stock options (Ln options) and cash 

holdings using pooled OLS and FE. Both Columns show positive and significant (p < 1%) 

relationships between CEO options and cash holdings. 

Table 3A.2  CEO compensation incentives and cash holdings 

   
  Cash 

Independent variables 
(1)  
OLS 

(2)  
FE 

(3)  
OLS 

(4)  
FE 

(5)  
OLS 

(6)  
FE 

Ln options 0.0107***      
 (3.16)      
Ln options  0.0087***     
  (3.31)     
Ln equity comp   0.0149***    
   (5.13)    
Ln equity comp    0.0045*   
    (1.78)   
Ln total comp     0.0099**  
     (2.14)  
Ln total comp      0.0077** 

      (2.55) 
MTB 0.0020 0.0005 0.0022 0.0005 0.0031*** -0.0001 

 (1.19) (1.53) (1.29) (1.37) (6.78) (-0.48) 
Capex 0.2275*** 0.2505*** 0.2095*** 0.2533*** 0.2149*** 0.3446*** 

 (3.82) (2.63) (3.96) (3.23) (5.71) (13.98) 

Lev -0.3924*** -0.3091*** -0.3300*** -0.2614*** -0.3693*** -0.1198*** 

 (-12.12) (-4.94) (-11.55) (-5.17) (-17.35) (-6.87) 

Div -0.1076*** -0.0133 -0.1026*** 0.0012 -0.0954*** 0.0157** 

 (-7.29) (-0.95) (-7.92) (0.10) (-10.22) (2.45) 
Size -0.0170*** -0.0372*** -0.0173*** -0.0396*** -0.0186*** -0.0087** 

 (-3.67) (-2.78) (-4.39) (-3.62) (-6.35) (-2.43) 

CF -0.1126*** -0.0472 -0.1260*** -0.0554 -0.1063*** -0.1980*** 

 (-2.81) (-1.01) (-3.36) (-1.27) (-5.34) (-15.38) 

CEO tenure -0.0001 -0.0007 -0.0009 -0.0006 0.0005 -0.0001 

 (-0.13) (-0.62) (-1.31) (-0.64) (0.83) (-0.14) 
Rem com size 0.0028 -0.0021 0.0013 -0.0047 0.0019 -0.0018 

 (0.71) (-0.55) (0.42) (-1.30) (0.69) (-1.14) 

Rem com ind 0.0027 0.0030 -0.0009 -0.0026 0.0121 0.0020 

 (0.18) (0.25) (-0.07) (-0.24) (1.22) (0.36) 

Industry effect Yes  Yes  Yes  
Year effect Yes Yes Yes Yes Yes Yes 
Constant 0.5536*** 0.9085*** 0.5201*** 1.0075*** 0.5605*** 0.2084*** 

 (6.26) (3.43) (7.57) (4.50) (10.11) (2.75) 

N 1498 1498 1945 1945 2992 2992 

adjusted R2 0.360 0.160 0.338 0.127 0.324 0.459 

Table 3.A2 shows the regression of CEO compensation incentives on cash holdings along with other control variables based on 

equation i. The dependent variable cash holdings is the ratio of cash and marketable securities to total assets in a given year. Columns 
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1–6 show the impact of Ln options, Ln equity comp and Ln total comp on cash holdings in year t, respectively. The t–statistics are 

heteroskedastic consistent standard errors clustered at firm level and reported below the parameters in parentheses. Standardized beta 
coefficients are reported at 1%, 5% and 10% significance levels with ***, **, * respectively. 

 

Columns 3–4 show the relationship between equity compensation (Ln equity comp) and cash 

holdings. Columns 3 and 4, using pooled OLS and FE estimation, show positive and 

significant results (p < 1%, and p < 10%, respectively). Similarly, Columns 5–6 test the 

relationship between total compensation (Ln total comp) and cash holdings and show positive 

and significant results (all at p < 5%).  

The results, which show that CEO options, equity and total compensations are all 

significantly and positively related to corporate cash holdings20 indicate that equity-based 

(options and shares) compensation (and the related total compensation) increases cash levels 

of Australian firms. These findings suggest, over the entire sample period 2004–2015, that the 

agency motive of management for holding excess cash prevails. 

The coefficients reported in Table 3.A2 may be biased, as compensation incentives are 

not in fact exogenously structured. For instance, compensation incentives may depend on the 

size of firm, the cash flows available for distribution, and the form of the incentives. To address 

causality concerns, we include the one-year lagged variables following Harford et al. (2008). 

We replace the contemporaneous explanatory variables (compensation incentives) with their 

lagged values (i.e., year t-1) using the following equation:  

𝐶𝑎𝑠ℎ𝑖,𝑡 = 𝛼 + 𝛽1(𝐿𝑛 𝑐𝑜𝑚𝑝𝑒𝑛𝑎𝑡𝑖𝑜𝑛 𝑖𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑠)𝑖,𝑡−1 + 𝛿2(𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖,𝑡 + 𝛿3∑(𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡)𝑖 +

𝛿4∑(𝑌𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡)𝑡 +  휀𝑖𝑡                (ii)           

Table 3.A3 reports the results, which can be interpreted statistically to be the same as those 

reported in Table 3.A2. 

 

 

 

 

                                                 
20 We test the linearity of relationship between compensation incentives (Ln options, Ln equity comp, and Ln total comp) and find positive 
and significant results (p < 1%). 
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Table 3A.3 Regression of cash holdings on lagged CEO compensation incentives 

  
Variables 

Cash 

 (1) (2) (3) 

Ln options,t-1 0.0003**   

 (1.99)   
Ln equity comp,t-1  0.0130***  

  (4.93)  
Ln total comp,t-1   0.0059** 

   (2.12) 

MTB 0.0021 0.0023 0.0031* 

 (1.28) (1.38) (1.91) 

Capex 0.2603*** 0.2184*** 0.2139*** 

 (4.52) (4.08) (4.59) 

Lev -0.4308*** -0.3630*** -0.3698*** 

 (-13.76) (-12.91) (-14.94) 

Div -0.1144*** -0.1061*** -0.0951*** 

 (-7.66) (-8.18) (-9.06) 

Size -0.0116*** -0.0150*** -0.0165*** 

 (-2.74) (-4.10) (-4.55) 

CF -0.1124*** -0.1268*** -0.1067*** 

 (-2.76) (-3.43) (-3.21) 

CEO tenure -0.0002 -0.0004 0.0005 

 (-0.29) (-0.56) (0.78) 

Rem com size 0.0050 0.0028 0.0021 

 (1.28) (0.86) (0.80) 

Rem con ind 0.0000 -0.0002 0.0125 

 (0.00) (-0.02) (1.24) 

Industry effect Yes Yes Yes 

Year effect Yes Yes Yes 

Constant 0.5978*** 0.5086*** 0.5847*** 

 (7.26) (7.21) (9.06) 

N 1512 1945 2991 

adjusted R2 0.363 0.349 0.323 

Table 3.A3 shows the regression of cash holdings and one-year lagged CEO compensation 

incentives along with other control variables based on the following equation (ii) 

𝐶𝑎𝑠ℎ𝑖,𝑡 = 𝛼 + 𝛽1(𝐿𝑛 𝑐𝑜𝑚𝑝𝑒𝑛𝑎𝑡𝑖𝑜𝑛 𝑖𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑠)𝑖,𝑡−1 + 𝛿2(𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖,𝑡 +
𝛿3∑(𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡)𝑖 + 𝛿4∑(𝑌𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡)𝑖 + 휀𝑖𝑡  
Columns 1–3 regress the cash holdings on Ln options, Ln equity comp, and Ln total comp at time 

t-1. The industry effects are based on Global Industry Classification Standards (GICS) codes. The 

t–statistics are heteroskedastic consistent standard errors cluster at firm level and reported below 
the parameters in parentheses. Standardized beta coefficients are reported at 1%, 5% and 10% 

significance levels with ***, **, * respectively. 

 
 

    

Alternate variables specification 

We employ alternate variables for compensation measures to test the sensitivity of 

results, as by Monem and Ng (2013). We replace the Ln options with an options award divided 

by total compensation (Options/total comp), and replace the Ln equity comp with equity 

incentives/total comp, consistent with previous studies (Mehran, 1995; Chen et al., 2006; Li 

et al., 2011). 
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Table 3A.4 Regression of alternate CEO compensation incentives 

Variables 

 Cash   

 (1) 

OLS 

(2) 

FE 

(3) 

OLS 

(4) 

FE 

Options/total comp 0.0522* 0.0610***   

 (1.91) (2.59)   
Equity incentive/total comp   0.0789*** 0.0436** 

   (3.32) (2.25) 

MTB 0.0021 0.0005 0.0023 0.0005 

 (1.20) (1.19) (1.30) (1.27) 

Capex 0.2247*** 0.2514*** 0.2095*** 0.2572*** 

 (3.78) (5.06) (3.94) (5.93) 

Lev -0.3967*** -0.3120*** -0.3341*** -0.2624*** 

 (-12.20) (-8.35) (-11.61) (-8.48) 

Div -0.1071*** -0.0128 -0.1007*** 0.0015 

 (-7.26) (-0.88) (-7.73) (0.12) 

Size -0.0125*** -0.0343*** -0.0114*** -0.0383*** 

 (-2.98) (-4.50) (-3.22) (-5.88) 

CF -0.1133*** -0.0484* -0.1265*** -0.0564** 

 (-2.83) (-1.78) (-3.38) (-2.44) 

CEO tenure -0.0001 -0.0006 -0.0009 -0.0006 

 (-0.13) (-0.49) (-1.22) (-0.62) 

Rem com size 0.0030 -0.0021 0.0016 -0.0048* 

 (0.76) (-0.61) (0.50) (-1.66) 

Rem com ind 0.0030 0.0035 -0.0006 -0.0025 

 (0.20) (0.29) (-0.05) (-0.24) 

Industry effect Yes  Yes  
Year effect Yes Yes Yes Yes 

Constant 0.5804*** 0.9463*** 0.5587*** 1.0266*** 

 (6.44) (6.08) (7.89) (7.63) 

N 1498 1498 1945 1945 

adjusted R2 0.358 0.140 0.333 0.126 

Table 3.A4 shows the regression of cash holdings and alternate proxies of CEO compensation incentives along with other 
control variables. Columns 1–2 regress the cash holdings in year t on the alternate proxy Options/total comp of (Ln options). 

Columns 3–4 regress the dependent variable on the alternate proxy Equity incentive/total comp of (Ln equity comp), 

respectively. Industry effects are based on Global Industry Classification Standards (GICS) codes. The t–statistics are 
heteroskedastic consistent standard errors cluster at firm level and reported below the parameters in parentheses. Standardized 

beta coefficients are reported at 1%, 5% and 10% significance levels with ***, **, * respectively. 

  

Table 3.A4 shows the results of the alternate variable specifications using pooled OLS and 

panel fixed effects. Columns 1 and 2 report the statistically significant and positive effect of 

Options/total comp on cash holdings. Equity incentives/total comp is also significantly 

positively related to cash holdings. Our results are consistent with the previous findings 

reported in Table 3.A2. We also test (un-tabulated) the sensitivity of the analysis by splitting 

our sample into pre- and post-legislation and find statistically similar results. 

Value of cash holdings 

We use Faulkender and Wang’s (2006) approach to examine the value of cash 

holdings. This approach represents a long-run event study where the particular event is the 

expected change in cash holdings. We measure the value of cash by examining how the 

unexpected change in cash holdings affects excess stock return using the model below. 

𝑅 − 𝑅𝐵𝑖𝑡 = 𝛼 + 𝛽1(𝐶𝑎𝑠ℎ)𝑖𝑡 + 𝛽2(𝐴𝑐𝑡)𝑖𝑡 + 𝛽3(𝛥𝐶𝑎𝑠ℎ)𝑖𝑡−1 + 𝛽4(𝛥𝑐𝑎𝑠ℎ ∗ 𝐴𝑐𝑡 ∗ 𝐶𝑜𝑚𝑝𝑒𝑛𝑎𝑠𝑡𝑖𝑜𝑛 𝑖𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑠)𝑖𝑡

+ 𝛽5(𝑀𝑇𝐵)𝑖𝑡−1 + 𝛽6(𝐶𝑎𝑝𝑒𝑥)𝑖𝑡−1 + 𝛽7(𝐿𝑒𝑣)𝑖𝑡−1 + 𝛽8(𝐷𝐼𝑉)𝑖𝑡−1 + 𝛽9(𝑆𝑖𝑧𝑒)𝑖𝑡−1 + 𝛽10(𝐶𝐹)𝑖𝑡−1

+ 𝛽11(𝐶𝐸𝑂 𝑡𝑒𝑛𝑢𝑟𝑒)𝑖𝑡−1 + 𝛽12(𝑅𝑒𝑚 𝑐𝑜𝑚 𝑠𝑖𝑧𝑒)𝑖𝑡−1 + 𝛽13(𝑅𝑒𝑚 𝑐𝑜𝑚 𝑖𝑛𝑑)𝑖𝑡−1

+ 𝛽14(𝐿𝑒𝑣 ∗ 𝛥𝐶𝑎𝑠ℎ)𝑖𝑡−1 + 𝛽15(𝐶𝑎𝑠ℎ ∗ 𝛥𝐶𝑎𝑠ℎ)𝑖𝑡−1 + 휀𝑖𝑡 
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Where 𝛥 represents change in X variables of i firm in year t-1 to t. 𝑅 − 𝑅𝐵𝑖𝑡 indicates excess 

stock return for firm i during fiscal year t from firm i’s benchmark return. The excess return 

is considered as the cumulative abnormal return during a fiscal year as it includes the impact 

of the unexpected change in cash holdings on the change in shareholder value. We use the 

realized change in cash holdings as the unexpected change in cash. All the variables (except 

lev) are scaled by one year lagged market value of equity (year t-1) to ensure that larger firms 

do not bias results. We construct interaction between CEO compensation incentives, the Act, 

and 𝛥cash to examine the impact on the value of cash. We also include other control variables 

that may have effect on cash holdings following Faulkender and Wang (2006). All other 

variables are explained in Table 3.1. 
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Abstract 

This paper examines whether board gender diversity affects corporate cash holdings using 

S&P 1500 index firms in the US for the period 2006–2015. We document a significantly 

negative relationship between board gender diversity and cash holdings. We also find, in a 

channel analysis, a strong negative effect of female independent directors consistent with 

monitoring function. Moreover, consistent with the critical mass theory, we find a negative 

impact of female directors’ presence and voice on cash holdings. Our findings are robust to 

alternative econometric specifications, alternative measures, difference-in-differences, 

propensity score matching, and to two stage least squares. This study offers useful insights to 

the current global debate on gender diversity and its implications for firms.  

Keywords: corporate governance, cash holdings, gender diversity. 

JEL Classification: G30, G34, J16 
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4.1 Introduction 

Significant corporate scandals in recent times have raised an interesting question in the 

literature: would the scenario have differed substantially if more women were appointed as 

corporate leaders in the US and around the world (Adams & Funk, 2012)? There are strong 

reasons to believe an affirmative answer to this question. Prior literature suggests that female 

directors tend to enhance corporate board effectiveness, and thus corporate governance since 

they are less conformist and more vocal than their male counterparts (Carter, Simkins, & 

Simpson, 2003).  In general, female directors apply more audit efforts to ensure accountability 

(Gul, Srinidhi, & Tsui, 2008), and they perform monitoring function more diligently (Adams 

and Ferreira, 2009). Further, female directors bring diverse perspectives and experiences that 

help resolve complex issues through high quality deliberations (Miller & del Carmen Triana, 

2009; Huang & Kisgen, 2013). In other words, gender diverse boards engage more in 

competitive discussion, and thus decision making is less likely to suffer from groupthink 

(Janis, 1983; Chen et al., 2016). More importantly, gender diverse boards enhance the 

legitimacy of firm practices (e.g., Hillman et al., 2007) and serve as a substitute for corporate 

governance (e.g., Gul, Srinidhi, & Ng, 2011).  

Extant literature also concurs that female directors make a significant difference in the 

corporate decision making. Compared with male directors, female directors tend to focus more 

on corporate social responsibility (Shaukat et al., 2016) and negotiate acquisitions efficiently 

with lower bid premiums (Levi, Li, & Zhang, 2014). Female directors generally make less 

risky financing and investment choices (Faccio et al., 2016) and spend more on research and 

development (R&D) (Miller and Triana, 2009). In addition, female directors are associated 

with higher dividend payouts (Chen, Leung, & Goergen, 2017), and with higher stock price 

informativeness (Gul et al., 2011; Ahmed & Ali, 2017). The fundamental objective of these 

studies is to identify gender diverse boards as one of the corporate governance mechanisms 

that strengthen board efficiency. The findings suggest that gender diverse boards, which 



 

102 

 

improve corporate governance and influence corporate decisions, have recently attracted a 

global focus.22 

Corporate cash holdings, a key corporate decision, provide liquidity to firms for 

operational necessities. The most imperative reason to hold non-operational cash is said to be 

for the agency conflict that arises from the opportunistic behaviour of managers (Jensen, 

1986). Cash holdings (a most liquid asset) allow for managerial discretionary and self-

perquisite spending; for example, opportunistic managers use abundant cash reserves to shield 

themselves against market scrutiny (including the financial press and analysts) because firms 

do not have to submit to the external scrutiny of the capital market that occurs when external 

funding is needed (Jensen, 1986, Harford et al., 2008, among others). Prior literature focuses 

on the role of corporate boards (as a whole) and on firm characteristics (e.g., Fama, 1980; 

Myers & Majluf, 1984; Ozkan & Ozkan, 2004; Harford, Li, & Zhao, 2008; Tong, 2010) in 

mitigating the agency problem of cash holding decisions. However, little is known in empirical 

literature about how board gender diversity as one of corporate governance mechanisms can 

influence managerial opportunistic behaviour in cash holding decisions.  

A strand of literature focuses on board gender diversity and various corporate 

decisions. For example, Liu et al. (2014) document a positive relationship between gender 

diverse boards and firm performance using return on assets (ROA) and return on sales 

(ROS).23 They document that having board gender diversity decreases the agency problem and 

that such a relationship improves further with a higher proportion of female directors, 

consistent with the critical mass theory. They also observe a more pronounced impact of 

female executive director’s power than female independent directors on firm performance 

(ROA and ROS). Similarly, Gyapong et al. (2016) examines the relationship between gender 

                                                 
22 For instance, Norway promoted board gender diversity by mandating a 40% of board members to be female and implemented the policy 

in 2008.  Spain mandated the same quota which was met by 2015. Belgium, France, Germany, Netherlands, Sweden and the UK are 

considering the feasibility of imposing a gender quota on their corporate boards. In the US, multiple research agencies, such as the Interfaith 
Centre on Corporate Responsibility and the National Association of Corporate Directors Blue Ribbon Commission, all highly recommend 

board gender diversity to remove hurdles in women’s career advancement. 
23 Carter, D'Souza, Simkins, and Simpson (2010) find no significant relationship between gender diversity and performance, which is 
consistent with Ferrel and Hersch (2005). 
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and ethnic diversity with firm value and report positive association. Chen et al. (2017) report 

a positive association between board gender diversity and dividend payout decisions. They 

argue that gender diverse boards are associated with higher dividend payouts, which leads to 

strengthening the governance mechanism because firms have to submit to external market 

scrutiny in case of funding requirements. Further, they document that female independent 

directors are associated with monitoring intensity and have a pronounced impact on firm 

policy decisions (i.e., dividend payout). Prior studies, given the importance of the cash 

holdings, do not empirically investigates the board gender diversity and cash holdings 

relationship. 

Zeng and Wang (2015) find a positive association when examining the relationship 

between female CEOs and cash holdings using a sample of Chinese state-owned enterprises 

(SOE) and non-SOE firms. Their findings lend support to women’s risk aversion behaviour, 

suggesting that such behaviour in female corporate leaders may render firms less competitive 

in the market, and may also create a ceiling for their career advancement. However, these 

findings are limited to the Chinese corporate governance structure, which is characterised by 

its higher proportion of female executive directors, and low its level of board independence, 

compared with the US (see, Liu et al., 2014; Chen et al., 2017).  

To the best of our knowledge, although the given importance of relationship between 

board gender diversity and cash holding decisions, there is no study that examines such 

relationship except Zeng and Wang (2015) who examine the Chinese market. In this paper, 

we examine whether the presence of female directors on the board affects corporate cash 

holdings by answering three critical research questions that remain unanswered in literature: 

1. Does board gender diversity affect corporate cash holdings in the US? 2. What is the channel 

of gender diversity that affects the cash holding decisions? 3. Does the number of female 

directors on the board matter in the cash holding decisions? 
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In this paper that is the first to use a panel of Standard & Poor’s (S&P) 1500 index 

firms with 11,360 firm-year observations for the period 2006–2015, finds that firm cash 

holdings are negatively associated with board gender diversity. We further test the gender 

diversity channel that influences cash holdings and find there is a pronounced effect of female 

independent directors’ monitoring channel. Finally, we also find that boards with more than 

one female director have a stronger negative impact on cash holding decisions, supporting the 

critical mass theory that states “one is a token, two is a presence, and three is a voice” (Kristie, 

2011). In our industry analysis, the results remain the same. We also document a higher market 

value and less cash holdings for firms with women on their boards. Overall, our findings offer 

important implications for policy makers and provide empirical evidence supporting the words 

of Karen J. Curtin, executive vice president of Bank of America: “There is a real debate 

between those who think we should be more diverse because it is the right thing to do and 

those who think we should be more diverse because it actually enhances shareholder value. 

Unless we get the second point across, and people believe it, we're only going to have tokenism 

(Brancato & Patterson, 1999)”. Our study empirically supports her second point. 

To strengthen our findings on board gender diversity and cash holdings relationship, 

we consider the often-stated concern of endogeneity. We employ difference-in-differences 

(DID), propensity score matching (PSM), and an instrumental variable approach (two-stage 

least squares - 2SLS). Using DID, we investigate the treatment effect (change in outcome) of 

female board appointments on cash holdings and find a negative impact of female-to-male 

appointments (a departing male director replaced by a female director) on cash holdings 

compared with male-to-male board appointments (a departing male director replaced by a 

male director). Using propensity score matching and 2SLS, we find statistically similar results 

even after controlling for variations in explanatory variables and adjusting for the possible 

endogeneity of female presence on the board. 
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The main contributions of this paper to literature are in four ways. First, we extend the 

recent body of gender diversity literature by providing strong empirical evidence (based on 

large panel data) of the negative impact of board gender diversity on cash holdings – a key 

corporate decision. Second, our study contributes to the growing research that links women 

on the board to monitoring intensity (e.g., Adams and Ferreira, 2009; Gul et al., 2011; Chen 

et al., 2017). We find that female independent directors are tough monitors, which suggests 

that monitoring intensity influences cash holding decisions. Third, we provide empirical 

evidence consistent with the critical mass theory that female presence - voice are strongly 

associated with cash holding decisions. Finally, our study complements the current discussions 

over the usefulness of gender diversity in corporate boards, and offers insights for regulators 

considering gender diversity as an important governance mechanism. 

The rest of the paper is organised as follows: Section 4.2 reviews the literature then 

develops the hypotheses. The sample selection and summary statistics are discussed in Section 

4.3. Section 4.4 elaborates the research method. Section 4.5 presents the relationship between 

gender diversity and cash holdings. Section 4.6 concludes the study. 

4.2 Literature review and hypothesis development 

A gender diverse board offers firms different benefits including strong monitoring, 

high quality decision making through diverse experience, and innovative perspectives to solve 

complex issues (Cox, 1991). Prior studies unfolding the benefits of board gender diversity 

mainly draw on the three theories: agency theory (Jensen & Meckling, 1976), resource 

dependence theory (Pfeffer & Salancik, 1978), the critical mass theory (Kanter, 1977).  

4.2.1 Agency problem, board gender diversity and cash holdings  

The motives for holding cash are mainly categorised into operational requirements and 

the agency problem. The operational requirements for holding cash, also known as the 

precautionary motive, occur when cash holdings are seen as a means for saving transaction 

costs and for shielding against future funding and underinvestment risk (Han & Qiu, 2007; 
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Bates, Kahle, & Stulz, 2009). The agency problem that causes excessive cash holdings arises 

due to the separation of ownership and control of firms. Cash, one of the most liquid assets, 

provides latitude to managers as to how and when to spend and that may also lead to private 

benefits extraction (Jensen, 1986; Malmendier & Tate, 2008; Masulis et al., 2009). Managers 

maintain high cash levels to safeguard themselves from market discipline at the expense of 

shareholders, and to avoid external scrutiny by the financial press and analysts. Thus, cash 

holdings driven by agency problem are a problem for firms (La Porta et al., 2000). 

The potential solution to the agency problem of excessive cash holdings is efficient 

monitoring by corporate boards (Fama & Jensen, 1983). Fama (1980) argues that a corporate 

board is an integral control mechanism to safeguard the interests of shareholders. Corporate 

governance quality, through board monitoring, impartial advice, and oversight, plays a 

seminal role in influencing cash holding motives24 (see, Dittmar, Mahrt-Smith, & Servaes, 

2003; Harford et al., 2008). Similarly, Boubaker, Derouiche, and Nguyen (2015) find that 

internal governance leads to influencing firm cash holdings and managerial decision making. 

They argue that well-structured boards reduce the agency problem. Hence, the monitoring 

function of corporate boards plays a seminal role in mitigating the agency problem of cash 

holdings. 

Empirical studies on board gender diversity concur that female directors monitor more 

actively and behave more ethically. For instance, Gul et al. (2008) and Adams and Ferreira 

(2009) find that female directors require more accountability and greater audit fairness in 

firms; thus women on boards are tough monitors (Chen et al., 2017). Gender diverse boards 

also help to avoid groupthink in corporate boards, thereby improving the quality of 

competitive discussion among board members (Gul et al., 2011), which leads to optimal 

                                                 
24 Dittmar and Mahrt-Smith (2007) observe higher cash holdings in the countries where investor protection is very poor suggesting that 

internal governance is a strong pillar to implement rational cash reserves. Similarly, Harford et al. (2008) show that managers disgorge cash 

by investing in negative NPV projects where corporate governance mechanism is not in place. Chung et al. (2015) find the lower cash 
holdings in firms with higher information asymmetry.  
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decision making.25 Attributes such as monitoring and fairness in women can be traced back 

into their democratic and better leadership skills (Johnson & Eagly, 1990); and their ability 

for high quality deliberations lies in their diverse experiences and unique workstyle (Cox, 

1994; Daily & Dalton, 2003). Hence, female directors enhance board capabilities of effectively 

performing the monitoring duties.  

These distinct characteristics of female directors, ranging from their monitoring 

capabilities to their unique workstyle, lead towards overcoming the agency conflict of excess 

cash holdings. In sum, board gender diversity enhances the monitoring and decision-making 

functions of the board, as one may expect that female directors affect the agency cost of cash 

holdings. Specifically, female directors can restrain the opportunistic behaviour of managers 

exercising discretionary power to limit the agency problem related to cash holding decisions. 

Therefore, better control, conservatism and strong monitoring from gender diverse boards will 

reduce the agency problem of cash holdings. Hence, we hypothesise as follows;  

H1: Board gender diversity is negatively associated with corporate cash holdings. 

4.2.2 Resource dependence theory, female independent directors and cash holdings 

Resource dependence theory (Pfeffer and Salancik, 1978) argues that, to survive, 

businesses depend on three external resources: advice and counsel, legitimacy, and 

communication. The external dependencies (e.g., shareholder pressures, and regulations) posit 

survival risks for businesses. In order to reduce such risks, extant literature suggests that board 

gender diversity, especially independent directors, offer benefits for firms to manage these 

external risks or improve firm outcomes.  

Around the world, corporate governance codes such as the Sarbanes–Oxley Act in US 

require that a board should be comprised of majority of independent directors. The underlying 

concept is that the monitoring activity of the board relies on the effectiveness of the 

                                                 
25 Prior research (e.g., Huang and Kisgen, 2013) also supports the notion that female directors are more conservative and less confident than 
their male counterparts. 
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independent directors (Yermack, 1996) and the presence of independent directors on board is 

also associated with higher transparency (Beasley, 1996; Erhardt et al., 2003). A board with a 

fewer independent directors might be viewed negatively by stakeholders than a board with 

higher independence. 

However, a board with a fewer representations of female independent directors should 

be viewed negatively by stakeholders. Stakeholders can also reasonably suspect or perceive 

that a male dominated board may indulge in group think and is more closely aligned with 

CEOs (internal agents, CEOs, exercise significant power over the selection of independent 

agents) than a gender-diverse board (see more discussions in Terjesen, Couto and Francisco, 

2016). This doubt can weaken confidence in the efficacy of independent directors as monitors 

of executives. Therefore, the presence of female independent directors is critical for efficient 

monitoring. Terjesen et al. (2016), using data in 47 countries, document that firms with more 

female independent directors have better performance and independent directors do not 

contribute to firm performance unless the board is gender diversified. Furthermore, female 

independent directors on board play a different role from female executive directors. Female 

executive directors (the agents), as employees and management of the firm, are not supposed 

to perform the monitoring and advisory functions so they may not strengthen the board 

effectiveness.26 

According to resource dependence theory, female independent directors are not only 

associated with greater monitoring intensity that may reduce the agency problem of cash 

holdings but also reduce external risks (i.e., advice and counsel, legitimacy, and 

communication) (Hillman and Dalziel, 2003; Terjesen, et al., 2016; Chen et al., 2017). In this 

context, cash holdings are one of the most important decisions of firms and thus an important 

way for their board to respond to such apprehensions. Prior literature suggests that female 

                                                 
26 Using China’s firm-level data, Liu at al., (2014) document that the female executive directors influence firm performance through the 

executive channel rather than through the monitoring channel 
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independent directors can bring diverse experiences and independent thinking to the board, 

due to their advisory role at different levels and boards, which is crucial in resolving complex 

issues without groupthink (Kravitz, 2003; Broadbridge, Hearn, Huse, & Grethe Solberg, 

2006). Female independent directors are considered less tolerant towards managerial 

opportunism that can influence corporate policies, such as dividend payouts (Chen et al., 

2017). More specifically, female independent directors can play both effective advisory and 

the monitoring roles and are intended to act as a checks-and-balances mechanism to ensure 

that firms act in the best interests of shareholders (Haniffa and Cooke, 2005), and thus improve 

effectiveness and efficiency of the board.  

In addition, the appointment of female independent directors to the board helps 

legitimize firm policies in the eyes of stakeholders and investors, in line with social norms, 

such as equal rights and representation for women (Hillman et al., 2007). Similarly, such 

appointments are critical to board effectiveness and serve as response to external pressure of 

greater board diversity. Moreover, female independent directors, due to their involvement in 

different advisory role and experiences, are better able to communicate and connect with 

female customers, suppliers, labour and the society outside to firm. Therefore, female 

independent directors help reduce firms’ dependencies on external resources (Hillman, 

Cannella, & Paetzold, 2000; Fields & Keys, 2003).  

Overall, resource dependence theory supports the beneficial effects of female 

independent directors to effectively discharge the duties of counsel and impartial advice (e.g., 

Liu at al., 2014). Female independent directors are also associated with greater monitoring 

intensity and quality (Chen et al., 2017). Therefore, appointing female independent directors 

on boards is potentially an effective and efficient governance mechanism to influence firm 

decisions, such as cash holdings. In relation to the effect of female independent directors on 

cash holdings, we hypothesise as follows: 

H2: Female independent directors are negatively associated with corporate cash holdings. 
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4.2.3 Critical mass theory, female director numbers and cash holdings 

Kanter (1977), who refers to the sole representative of a particular minority group, 

such as woman, as a “token”, argues that observers are likely to view the image of a token 

woman in a negative way rather than to associate it leadership quality. The main reason is that 

men hold the top corporate positions and so applicants who are women are likely to be deemed 

unfit for such positions due to the lack of different attributes including leadership qualities 

(Powell & Butterfield, 2002). Such traditional token status reinforces the insufficient attribute 

labels for female to hold top level positions, i.e., female directors on the board (Lee & James, 

2007). 

Due to traditional conventions regarding female directors, one female director may be 

considered as “token” by stakeholders meaning that her impact on board decision making and 

cash holding decisions likely to be seen as limited, or sometimes met with downright derision 

(Maass and Clark, 1984), and she may even  encounter negative experiences (e.g., Goldenhar 

et al., 1998). The input of female directors on the board may be considered to vary when they 

have a majority than a minority presence (Tanford and Penrod, 1984). When the size of the 

token minority group increases to the point where the group is no longer considered as token, 

then the perspective of the group members and the nature of relationship between minority 

and majority status changes substantially (Bear et al., 2010; Torchia et al., 2011). Therefore, 

female directors may have stronger impact on cash holdings decision in case of higher 

presence. Kristie (2011) summarizes the critical mass theory: “one is token, two is a presence, 

and three is a voice” (Liu et al., 2014). We attempt to find the impacts on cash holding 

decisions when critical mass is achieved. 

We hypothesise as follows: 

H3: Female on the board are negatively associated with corporate cash holdings when critical 

mass (presence) is achieved. 
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4.3 Data and summary statistics 

4.3.1 Sample 

Our initial sample consists of S&P 500, S&P MidCap 400, and S&P SmallCap 600 

(hence S&P 1500) indexed firms collected from Bloomberg covering the period 2006–2015. 

We initially selected 14,494 firm-year observations with information on accounting variables 

and firm board characteristics such as the percentage of gender diversity, board independence 

and size. Consistent with prior literature (e.g., Bates et al., 2009; Nikolov & Whited, 2014; 

Liu, Luo, & Tian, 2015), we exclude the firms in the financial services industry due to its 

specific and stringent regulatory conditions. We further require firm-years to have gender 

diversity and accounting data to be part of the sample. Our final sample consists of 11,360 

firm-years of data on 1,395 firms. 

4.3.2 Firm cash holdings 

Following prior studies (Bates et al., 2009; Nikolov & Whited, 2014; Liu et al., 2015), 

we measure the level of cash holdings as the ratio of cash and marketable securities to net 

assets, where net assets are defined as the book value of the total assets minus cash and 

marketable securities. Notably, such a measure of cash represents the cash reserves available 

at the disposal of managers in proportion to assets. In our sample period, the average cash 

holdings ratio is nearly 15% as shown in Table 4.2. However, the ratio for the sub-sample with 

women is 12%, as compared to 20% for the male-only sub-sample. 
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Table 4.1 Variables definitions  
 

Notation Variable name Measure 

Panel A: Cash holdings 

ratio_ofcash Cash holdings Ratio of cash and marketable securities to net assets 

cashta Cash holdings Ratio of cash and marketable securities to total assets 

Panel B: Gender diversity variables 

%_Women_on_board Percentage of female directors The fraction of female directors on the board expressed as the percentage of total board size 

number_of_women_on_board Number of female directors The number of female directors on the board 

w1 Female dummy 1 A dummy variable equals1 if firm has one female director on the board and 0 otherwise 

w2 Female dummy 2 A dummy variable equals1 if firm has two female directors on the board and 0 otherwise 

w3 Female dummy 3 A dummy variable equals1 if firm has three or more female directors on the board and 0 otherwise 

%_independent_women_directors  Female independent directors The number of female independent directors divided by board size 

%_women_executive  Female executive directors The number of female executive (inside) directors divided by board size 

Panel C: Governance variables 

board_size Board size The number of directors on the board 

ceo_duality CEO duality A dummy variable equals1 if CEO is also the board chairperson and 0 otherwise 

Independent_directors Board independence The number of independent directors on the board 

E index 

 

 

 

Entrenchment index 

 

 

 

An index based on six antitakeover provisions as defined by Bebchuk et al. (2009). The six provisions 

include: staggered boards, limits to shareholders by law amendment, poison pills, golden parachutes, and 

majority requirement for mergers and amendments. The counts the number of antitakeover provision in 

place.  

Panel D: Firm specific variables 

levta Leverage Total debt divided by total assets 

ln_asset Firm size Natural log of total assets 

nwcta Net working capital Current assets minus current liabilities scaled by total assets 

capexta Capital expenditure Total capital expenditures scaled by total assets 

div_payout Dividend payout Dividend paid scaled by total assets 

tobin_q_ratio Growth opportunities Market value divided by book value of equity 

ROA Return on assets Net income divided by total assets 

R&D Research and development Research and development divided by total assets 
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Table 4.2 Descriptive statistics 

      

  

                       Full sample 

                       N = 11,360 

      With women 

       N = 8,962 

          Without women 

        N = 2,398     

Variables                       Mean         Std. Dev.         Mean        Std. Dev.           Mean     Std. Dev. Mean Diff t-stat 

ratio_ofcash 0.1484 0.4617 0.1221 0.1791 0.1946 0.3898 -0.0725*** -10.9890 

%women_on_board 13.0816 10.1100 17.3000 78.9900 0.0000 0.0000 17.3000*** 110.0230 

Number_women_on_board 1.2990 1.0886 1.7509 0.8979 0.0004 0.0000 1.7508*** 84.1160 

w1 0.3574 0.4793 0.4816 0.4997 0.0004 0.0199 0.4816*** 44.8660 

w2 0.2559 0.4364 0.3450 0.4754 0.0000 0.0000 0.3449*** 35.8730 

w3 0.1285 0.3347 0.1732 0.3785 0.0000 0.0000 0.1732*** 23.5610 

%_women_executive 0.9000 0.3100 0.0110 0.0390 0.0000 0.0000 0.0110*** 105.4320 

%_independent_women_directors 11.2000 0.0810 15.8000 0.0670 0.0000 0.0000 15.8000*** 29.8720 

board_size 9.6818 2.4400 10.2480 2.3274 7.9383 1.8965 2.3097*** 47.8420 

ceo_duality 0.4875 0.4999 0.5001 0.5000 0.4471 0.4973 0.0530*** 15.3720 

independent_directors 7.8784 2.4205 8.4545 2.2501 6.1023 2.0341 2.3522*** 23.9490 

E index 2.4320 1.2591 2.5380 1.2110 2.4323 1.2465 0.1057*** 10.2101 

levta 0.2323 1.1679 0.2344 0.1937 0.1978 0.1987 0.0366*** 7.5110 

ln_asset 3.4241 0.6894 3.6495 0.6678 3.1255 0.5136 0.5240*** 56.2200 

nwcta 0.0658 1.0935 0.0576 0.1491 0.1100 0.1709 0.0524*** 12.1400 

capexta -0.0469 0.0592 -0.0444 0.0526 -0.0525 0.0715 0.0081*** 7.1200 

div_payout 0.0196 0.0608 0.0199 0.0379 0.0166 0.0428 0.0033*** 10.4370 

tobin_q_ratio 1.9088 1.3026 1.8702 1.1987 1.9902 1.4367 -0.1200*** -4.8320 

ROA 0.1042 0.0285 0.0864 0.0272 0.0689 0.0325 0.0175*** 4.3201 

R&D 0.0573 1.3553 0.0248 0.0479 0.0382 0.0677 -0.0134*** -5.2734 
             Table 2 presents the descriptive statistics on full sample and sub-samples of with women and without women. Refer Table 4.1 for variables definitions. 
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4.3.3 Board gender diversity measures 

The variable of interest in this study is board gender diversity. Prior studies use the 

percentage of female directors on the board to measure the gender diversity (e.g., Adams & 

Ferreira, 2009; Ahern & Dittmar, 2012; Huang & Kisgen, 2013; Faccio et al., 2016). Other 

studies use the number of women or use a dummy variable to measure the representation of 

female on the board based on the idea of what critical mass is needed to achieve effectiveness 

(Simpson et al., 2010). We measure the board gender diversity using four variables: the 

percentage of female directors in the total number of directors, the number of female directors 

on the board, a set of dummy variables to measure the number of female directors, and female 

independent and executive directors. 

Table 4.2 presents the summary statistics of gender diversity on the board. We find 

13% of directors are women, based on the full sample. We also find that the average number 

of female on the board is 1.29. Other alternative measures of board gender diversity include 

the dummy variables w1, w2, and w3. The dummy variable w1 (w2, w3) equals 1 when the 

board has one female director (two female, three or more female directors, respectively) and 

0 otherwise. Female executive and independent directors are 0.90% and 11% on average 

respectively. In the full sample of 11,360 firm-year observations, about 36%, 26%, and 13% 

firm-years have one female director, two female, and three or more female directors on the 

board respectively, and the remaining 25% firm-year observations in the sample have male-

only board. The differences of mean comparisons in all the variables are significant at the 1% 

level suggesting that two groups (with women and without women) are different significantly. 
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Figure 4.1 Percentage and number of female directors on the board. 

 

 

 

 

Figure 4.2 Percentage of firms with one, two, and three or more female directors 
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Figure 4.3 Difference in firms’ yearly cash holdings in sub-samples of with and without directors  

Figure 4.1 shows the board gender diversity from 2006 to 2015. Gender diversity 

increases from 9.29% in 2006 to 16% in 2015 (%women_on_board) and from 0.96 in 2006 to 

1.60 in 2015 in number (number_women_on_board). Figure 4.2 illustrates the idea of critical 

mass achievement by firms over the sample period: respectively, the percentage of firms with 

one female director increases from 32% to 40%; with two female directors, from 20% to 29%; 

and with three or more female directors, from 8.3% to 16%. Figure 4.3 presents the differences 

in cash holdings between the sub-sample with women and that without women. The former 

shows maximum cash holdings of 14%, the latter, 24%, which demonstrates succinctly that 

women are associated with less cash holdings.  

4.3.4 Control variables measures 

Our selection of control variables is based on prior studies (e.g., Adams and Ferreira, 

2009; Liu et al., 2011; Chen et al., 2017). We group the control variables into two classes 

(governance and firm specific) that may have impact on cash holdings. The group of 

governance variables includes the board size (board_size), CEO duality (ceo_duality, a 

dummy variable), the presence of independent directors (independent_directors) on the board, 

and entrenchment index (E index) introduced by Bebchuk et al. (2009).27 From an agency 

                                                 
27 The E index is based on the six provisions that set constitutional limits on voting power of shareholders and strengthen the protection 
against takeovers. Four provisions set limits on shareholder voting power including staggered boards, limits to shareholders amendments of 
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perspective, independent directors are considered effective to control the managerial 

opportunistic behaviour and therefore are likely to reduce the agency problem (Fama and 

Jensen, 1983); the CEO duality may affect the decision making due to managerial discretion 

on cash holdings. Table 4.2 exhibits the board size as 9.68 and board independence as 7.87 on 

average. The firm specific variables group includes leverage measured as book value of total 

debt (short- and long-term) to total assets (levta), with an average value of 0.23. The 

relationship between cash holdings and leverage is ambiguous (Ozkan & Ozkan, 2004) 

because higher debt exposes the firm to bankruptcy while higher cash holdings are used to 

hedge the risk of financial distress by high leveraged firms. Size of firm, measured as the 

natural logarithm of total assets (ln_asset), shows a mean value of 3.42. We predict a negative 

sign for size with respect to cash holdings. We measure net working capital as a ratio of 

working capital less cash and cash equivalents divided by total assets, which shows an average 

of 0.06 (nwcta). Capital expenditure is the ratio of capital expenditure to total assets (capexta). 

Dividend payout is measured as dividend divided by total assets that shows a mean value of 

0.01. We control the dividend because firms may determine the amount of cash to hold for 

disbursement to shareholders in the form of a dividend. Growth opportunities, measured by 

Tobin’s Q (tobin_q_ratio), shows an average of 1.90. Return on assets (ROA) measured by 

net income divided by total assets has an average value of 0.10, and research and development 

(R&D) is measured by total R&D divided by total assets with a mean value of 0.05.  

4.3.5 Correlations among variables 

Table 4.3 reports the correlations among variables in our regression model to check 

the multicollinearity problem. In our sample, the highest correlations exist among gender 

diversity measures such as %women_on_board, number_women_on_board, and the dummy 

variables highlighted in bold. As a general principal, correlation higher than 0.70 may indicate 

                                                 
the bylaws, supermajority requirements for mergers and supermajority for charter amendments. The other two provisions strengthen the 

protection that managers have against takeovers and they are poison pill and golden parachute arrangements. Each company is given a certain 

score from 0 to 6 based on these provisions in a given year. The higher the index value the more entrenched managers are likely to be in the 
firm (Bebchuk et al., 2009). 
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a multicollinearity issue (Liu et al., 2014). However, we use highly correlated variables 

(gender diversity) in separate regressions instead of simultaneously; hence, high correlations 

among these variables are not an issue for our study. The remaining variables report no 

correlation coefficient value higher than 0.50. In addition, to test the potential effect of 

multicollinearity between these variables, we calculate the variance inflation factor (VIF). All 

the variables have the VIF (un-tabulated) as less than 3.50 and the overall mean value is 3.55. 

This suggests that multicollinearity is not an issue in the model. 28 

                                                 
28 Lardaro (1993) suggests that multicollinearity can cause issue if VIF exceeds 10. 
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Table 4.3 Correlation matrix 

                 
  Variables      1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 ratio_ofcash 1.0000                 
2 %women_on_board -0.0626 1.0000                
3 Number_women_on_board -0.0998 0.9359 1.0000               
4 w1 -0.0521 0.0185 0.0589 1.0000              
5 w2 -0.0043 0.0502 0.0534 0.4223 1.0000             
6 w3 -0.0053 0.0130 0.0113 -0.3700 -0.8763 1.0000            
7 board_size -0.2359 0.3351 0.5043 0.1808 0.0833 -0.0364 1.0000           
8 ceo_duality 0.0191 -0.0452 -0.0885 -0.0349 0.0290 -0.0364 -0.1025 1.0000          
9 independent_directors -0.1625 0.3771 0.5112 0.1357 0.1340 -0.0603 0.5038 -0.0233 1.0000         
10 levta -0.2419 0.1271 0.1451 0.0211 -0.0532 0.0558 0.1821 0.0242 0.1797 1.0000        
11 ln_asset -0.1142 0.3249 0.4259 0.0358 0.0699 0.0117 0.4873 -0.1650 0.3918 0.1840 1.0000       
12 nwcta -0.0639 -0.1839 -0.2397 0.0522 0.0271 -0.0511 -0.2385 0.0007 -0.2181 -0.2624 -0.2410 1.0000      
13 capexta 0.1324 -0.1598 -0.1657 -0.0881 0.1284 -0.0843 -0.0649 0.0062 0.0653 0.0172 -0.0328 0.1406 1.0000     
14 div_payout -0.1062 -0.1909 -0.2146 0.1134 0.1104 -0.0916 -0.1138 0.1080 -0.1016 -0.0510 -0.1946 0.0804 0.1314 1.0000    
15 tobin_q_ratio 0.1326 0.0808 0.0864 -0.0613 -0.0181 0.0487 0.0302 0.0185 -0.0155 -0.1364 0.1990 0.0570 -0.1707 -0.1969 1.0000   
16 ROA 0.2682 -0.1054 -0.1177 0.0138 0.0590 -0.0501 -0.0363 0.1539 -0.0265 -0.1597 -0.2713 0.0791 -0.0244 0.0593 0.2391 1.0000  
17 R&D 0.3646 -0.1780 -0.1670 -0.0559 -0.0752 0.0186 -0.1057 -0.1743 -0.0340 -0.1916 0.0397 0.0617 0.2506 -0.0526 0.1409 -0.0320 1.0000 

The table presents the correlation matrix among all the variables used in this study. Refer Table 4.1 for variable definition. 



 

120 

 

4.4 Empirical methodology 

4.4.1 Main model and estimation method 

We test our hypotheses (H1, H2, and H3) using the following baseline regression model: 

𝑐𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝑏𝑜𝑎𝑟𝑑_ 𝑔𝑒𝑛𝑑𝑒𝑟_𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦)𝑖𝑡 + 𝛽2(𝑏𝑜𝑎𝑟𝑑_𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠)𝑖𝑡  +

𝛿3(𝑓𝑖𝑟𝑚_𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠)𝑖𝑡 + 𝛿4∑(𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑖 + 𝛿5∑(𝑦𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑡 + 휀𝑖𝑡                                    (4.1) 

All the variables are defined in Table 4.1. 

We use ordinary least square (OLS) as the baseline model, controlling for industry and 

year effects. Further, to choose between the fixed effect and random effect, we perform a 

Hausman test in which the un-tabulated results confirm the suitability of the fixed effect (FE),  

which helps eliminate the omitted variable bias and controls for year fluctuations. 29  We use 

the panel fixed effect approach (the FE method). Additionally, we use one-year lagged board 

variables replacing the contemporaneous variables. The rationale behind this specification is 

that female directors and board characteristics require time to influence the firm cash holding 

decisions. The standard errors are corrected for clustering of residuals at the firm level to 

control for heteroscedasticity (Petersen, 2009). 

4.4.2 Robustness tests 

Our study faces the challenge of potential endogeneity bias created by the motivation 

for boards to hire qualified female directors in response to regulatory pressure. The shortage 

of qualified female directors offers them an opportunity to select the board of firms already 

performing better (Ferrel and Hersch, 2005), causing the endogeneity bias. Consequently, our 

independent variable (%women_on_board) may suffer from a self-selection bias and may not 

be systematically associated with our dependent variable (ratio_ofcash).  

We employ difference-in-differences (DID), and propensity score matching (PSM) to 

exploit the assumption of ‘parallel trends’: that is, two similar firms are expected to follow the 

same trend without any treatment. In case treatment occurs, the impact should be reflected in 

                                                 
29 The technique is commonly suggested for panel data estimation (see Wooldridge, 2002 for detail). FE was supported with large panel and 
extended time (see Wooldridge, 2002), which is the case of our study with n = 1395 and t = 10. 
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the difference between the changes of the two firms (i.e. the treatment and control groups) 

(Roberts & Whited, 2012). Moreover, we also employ two stage least squares (2SLS) the 

instrumental variable approach to adjust for the potential endogeneity of the percentage of 

female directors on the board (Harford et al., 2008). This approach uses an instrumental 

variable (IV) to extract the exogenous components from the board composition and then uses 

them to explain the cash holdings. To be suitable, the IV needs to meet the conditions of 

exogeneity and relevance. Following the study of Liu et al. (2014), we construct our IV that 

meets the conditions of exogeneity and relevance (suggested by fitness tests) for 

%women_on_board. These techniques are explained in robustness Section 4.5.4. 

4.5 Empirical results 

4.5.1 Percentage of female directors and cash holdings 

First, we examine whether the percentage of female directors on the board 

(%women_on_board) has significant impact on firm cash holdings. Table 4.4 illustrates the 

main regression model where we measure the gender diversity as the percentage of female 

directors on the board and cash holdings as ratio of cash to net assets. Panel A in Table 4.4 

(columns 1–3, respectively) presents the results of the baseline models OLS, FE, and lagged 

board for the percentage of female directors on the board. Year and industry effects are 

included in all the regression specifications. 
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Table 4.4 Female on the board and cash holdings 

    
  Panel A: ratio_ofcash Panel B: cashta 

Variables 

(1) 

OLS 

(2) 

FE 

(3) 

Lagged 

board 

(4) 

OLS 

(5) 

FE 

(6) 

Lagged 

board 

%women_on_board -0.0059*** -0.0069*** -0.0076*** -0.0023** -0.0031** -0.0032** 

 (-2.81) (-2.40) (-3.01) (-2.42) (-2.16) (-2.18) 

board_size -0.0058*** -0.0150*** -0.0023* -0.0039*** -0.0023** -0.0020** 

 (-3.15) (-2.69) (-1.86) (-3.12) (-2.69) (-2.34) 

ceo_duality 0.0116** 0.0104 0.0201** 0.0013 0.0012 0.0019** 

 (2.10) (1.47) (2.19) (1.63) (1.56) (2.03) 

independent_directors -0.0024 -0.0017* -0.0214* -0.0015* -0.0013 -0.0016* 

 (-1.68) (-1.90) (-1.86) (-1.94) (-1.54) (-1.99) 

E index 0.0012** 0.0027* 0.0117* 0.0021** 0.0012* 0.0211** 

 (2.08) (1.93) (1.89) (2.29) (1.87) (2.01) 

levta -0.1076*** -0.1076*** -0.1313*** -0.0912*** -0.1023*** -0.1322*** 

 (-3.14) (-7.13) (-3.85) (-3.19) (-5.03) (-5.13) 

ln_asset -0.0413*** -0.0123*** -0.0278*** -0.0143*** -0.0113*** -0.0133*** 

 (-4.52) (-3.12) (-4.33) (-3.41) (-3.13) (-3.14) 

nwcta -0.1101*** -0.1401*** -0.1340*** -0.0562*** -0.1120*** -0.1019*** 

 (-3.19) (-4.89) (-4.13) (-4.69) (-3.13) (-4.19) 

capexta 0.1248*** 0.1462*** 0.1246*** 0.1652*** 0.1902*** 0.1802*** 

 (4.83) (2.57) (4.77) (5.13) (2.82) (2.98) 

div_payout -0.0215*** -0.0123*** -0.0198*** -0.0431*** -0.0183* -0.0210** 

 (-3.42) (-2.89) (-3.11) (-6.29) (-1.86) (-2.13) 

tobin_q_ratio 0.0234*** 0.0344*** 0.0371*** 0.0112*** 0.0019*** 0.0014*** 

 (4.14) (3.27) (2.43) (6.01) (4.21) (2.82) 

ROA 0.1304** 0.1201*** 0.1410*** 0.1112** 0.1009** 0.0910** 

 (2.02) (2.27) (2.31) (2.83) (2.01) (2.11) 

R&D -0.0012* -0.0013 -0.0032** -0.0114* -0.0120 -0.0019** 

 (-1.89) (-1.27) (-2.05) (-1.87) (-1.10) (-2.11) 

Industry  Y  Y Y  Y 

Year Y Y Y Y Y Y 

Constant 0.2334*** 0.1921*** 0.2103*** 0.1970*** 0.1684*** 0.1101*** 

 (2.93) (4.16) (4.19) (4.17) (3.64) (4.18) 

N 11,360 11,360 10,141 11,360 11,360 10,141 

adj. R-sq 0.249 0.204 0.231 0.281 0.233 0.327 
This table presents the regression results of model (1): 

 

𝐶𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝑏𝑜𝑎𝑟𝑑_ 𝑔𝑒𝑛𝑑𝑒𝑟_𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦)𝑖𝑡 + 𝛽2(𝑏𝑜𝑎𝑟𝑑_𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠)𝑖𝑡  + 𝛿3(𝑓𝑖𝑟𝑚_𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠)𝑖𝑡 + 𝛿4∑(𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑦)𝑖

+ 𝛿5∑(𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑦)𝑡 + 휀𝑖𝑡 
 
where gender diversity is measured by the percentage of female directors on the board (%women_on_board). Panel A presents the results when cash 

holdings are measured by ratio of cash and cash equivalents to net assets. Panel B presents the results when cash holdings are measured by cash and 

cash equivalents to total assets. OLS method employs the regression with control industry and firm year effects. FE method employs the panel fixed 
effects estimations. The lagged board method employs the pooled industry and year effects estimations where contemporaneous board variables are 

replaced by lagged variables in the regression model. The robust t-statistic of each coefficient is shown in the parentheses. Standardized beta 

coefficients are reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. 
 

Our results suggest that female directors have a significant (at the 1% level) negative impact 

on firm cash holdings. For instance, in the OLS, FE and lagged board specifications, a 1% 

increase in female directors on the board results in 0.59%, 0.69%, and 0.76% decreases in firm 

cash holdings, respectively, supporting H1. The economic significance of gender diversity on 

cash holdings is also important. For example, an increase in %women_on_board by one 
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(sample) standard deviation (i.e., using Table 4.2) decreases cash holdings by approximately 

0.49% in the FE method [%women on board (10.11) × -0.0069/ cash holdings (0.14) = -0.49].  

As a robustness check, we re-define our dependent variable cash holdings (ratio_ofcash) as 

cash and cash equivalents to total assets (cashta).30 We re-estimate our model using this re-

defined variable and report our findings in Panel B in Table 4.4 (columns 4–6). We find that 

%women_on_board has a significantly negative impact on cash holdings (cashta), similar to 

that reported in Panel A. Our results are statistically significant across the three specifications 

(i.e., OLS, FE, and lagged board variables) and are consistent with prior literature (Tong, 2010; 

Chen et al., 2015). Our results once more support H1. 

4.5.2 Female independent directors monitoring vs executive power  

Our prior analysis shows that the presence of female directors on the board decreases 

cash holdings in firms. We further test the channel that influences such a relationship. We test 

for both monitoring and executive power channels following extant literature (e.g., Liu et al., 

2014; Chen et al., 2017). We replace the gender diversity variables in our regression with 

female executive directors (%_women_executive) and female independent directors 

(%_independent_women_directors) for executive power and monitoring channel. Female 

executive directors may influence the cash holdings through the executive power channel 

because of their influence in managerial matters and management skills, whereas female 

independent directors are likely to influence firm policies through the monitoring channel due 

to their independent and advisory role. 

  

 

 

 

                                                 
30 As a robustness check, we also employ an alternative econometric specification (i.e., Tobit regression) in Panel A and B following prior 

literature (e.g., Chen et al., 2017) and find statistically similar results as in Table 4.4. Our results (un-tabulated) remain consistent if we 
include sales growth, return on sales (ROS), big 4 auditors, and market-book-ratio as control variables in our regressions.    
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Table 4.5 Female on the board: channel analysis 

  
Variables OLS FE Lagged board 

%_women_executives -0.0002 0.0007 0.0017 

 (-1.69) (1.42) (1.11) 

%_independent_women_directors -0.0052*** -0.0059** -0.0063** 

 (-2.54) (-2.16) (-2.32) 

board_size -0.0042*** -0.0030*** -0.0012** 

 (-3.16) (-2.86) (-2.12) 

ceo_duality 0.0019** 0.0039* 0.0230** 

 (2.45) (1.93) (2.01) 

E index 0.0117** 0.0019* 0.0123** 

 (2.01) (1.99) (2.19) 

levta -0.1083*** -0.0923*** -0.1466*** 

 (-3.12) (-3.98) (-3.19) 

ln_asset -0.0402*** -0.0513*** -0.0503*** 

 (-4.21) (-4.14) (-5.90) 

nwcta -0.2103*** -0.1920*** -0.1132*** 

 (-3.82) (-5.20) (-4.16) 

capexta 0.1732*** 0.1237*** 0.1420*** 

 (4.12) (4.10) (5.12) 

div_payout -0.0113*** -0.0129* -0.0223** 

 (-4.20) (-1.95) (-2.07) 

tobin_q_ratio 0.0203*** 0.0145*** 0.0173*** 

 (2.45) (3.12) (6.93) 

ROA 0.0914*** 0.1145** 0.1320*** 

 (2.72) (2.17) (2.63) 

R&D -0.0114* -0.0021 -0.0112* 

 (-1.99) (-1.64) (-9.95) 

Industry Y  Y 

Year Y Y Y 

Constant 0.1431*** 0.1260*** 0.1332*** 

 (5.14) (4.89) (4.23) 

N 9,716 9,716 8,950 

adj. R-sq 0.232 0.217 0.239 

Diff. in Coefficients test [9.11] [8.31] [10.30] 
This table presents the results of model (1) where gender diversity measure is replaced by the percentage of female executives 

(%_women_executives) and the percentage of female independent directors (%_independent_women_directors). See Table 4.1 for variables 
definitions and Table 4.4 for the description of OLS, FE, and lagged board methods. Industry and firm year fixed effects are controlled in all 

regressions. The robust t-statistic of each coefficient is shown in the parentheses. Standardized beta coefficients are reported at the 1%, 5% 

and 10% levels of significance with ***, **, * respectively. 
 

Table 4.5 reports that female independent directors (% women_independent_directors) have a 

significantly (at the 5% or better level) negative relationship with cash holdings across all three 

specifications, whereas female executive directors (%_women_executive) have no significant 

relationship. These findings suggest that female independent directors (i.e., the monitoring 

channel) are more likely to affect cash holding decisions than female executive directors.31 

The difference in coefficients test (Wald test) indicates that the coefficient on 

%_women_independent_directors is significantly different from that of %_women_executive 

across the three methods. 

                                                 
31 We also test this relationship by excluding female executive directors in the regression model as the monitoring function is unlikely to 

apply to the female executive directors. We find consistent findings. In addition, we also run a regression including additional variables 

female chairperson or equivalent (a dummy variable equals 1 if female is chairperson and 0 otherwise), director tenure and age in our 
regression model. Our results (un-tabulated) remain consistent with female independent directors monitoring intensity. 
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In our channel analysis, we find that the impact of female independent directors is 

consistent with the argument of female monitoring intensity (Adams and Ferreira, 2009; Chen 

et al., 2017). Our results are consistent with the resource dependence theory, which argues that 

independent directors bring more value and external resources to firm, supporting H2. 

4.5.3 Critical mass and cash holdings 

Following critical mass theory, we test the effect of the critical mass on board gender 

diversity on cash holdings using the number of female directors 

(number_of_women_on_board) and three dummy variables representing one female director, 

two female directors, and three or more female directors on the board (w1, w2, and w3), 

respectively. We report the results in Table 4.6. The number of female directors on the board 

illustrates the statistically same results (columns 1–3 in the OLS, FE, and lagged board 

specifications, respectively) as the percentage of female directors on the board in Table 4.4. 

However, in this regression we focus on the three dummy variables (w1, w2, and w3). 
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Table 4.6 Critical mass and cash holdings 

     

Variables 

(1) 

OLS 

(2) 

FE 

(3) 

Lagged board 

(4) 

OLS 

(5) 

FE 

(6) 

Lagged board 

number_of_women_on_board -0.0032*** -0.0043** -0.0118***    

 (-2.74) (-2.12) (-2.39)    
w1    -0.0162* -0.0142 -0.0013 

    (-1.90) (-1.62) (-1.74) 

w2    -0.0198** -0.0187** -0.0063** 

    (-2.29) (-2.15) (-2.11) 
w3    -0.0202*** -0.0201*** -0.0079*** 

    (-2.84) (-2.59) (-2.62) 

board_size -0.0031*** -0.0202*** -0.0019*** -0.0036** -0.0118** -0.0012*** 

 (-3.01) (-4.12) (-2.81) (-2.06) (-2.02) (-3.07) 

ceo_duality 0.0102*** 0.0021* 0.0098** 0.0113** 0.0042 0.0118* 

 (2.63) (1.90) (2.17) (2.11) (1.47) (1.92) 
independent_directors -0.0029* -0.0042* -0.0032* -0.0022* -0.0063** -0.0027** 

 (-1.96) (-1.88) (-1.90) (-1.92) (-2.13) (-2.18) 

E index 0.0020** 0.0011* 0.0212** 0.0038** 0.0029* 0.0018** 

 (2.14) (1.91) (2.22) (2.39) (1.94) (2.01) 

levta -0.1002*** -0.1432*** -0.1645*** -0.2001*** -0.1212*** -0.1616*** 

 (-3.49) (-4.87) (-3.71) (-4.10) (-3.14) (-4.13) 
ln_asset -0.0364*** -0.0321*** -0.0321*** -0.0471*** -0.0328*** -0.0324*** 

 (-3.15) (-2.90) (-3.62) (-3.11) (-3.25) (-3.12) 

nwcta -0.1314*** -0.1612*** -0.1179*** -0.2109*** -0.1896*** -0.1439*** 

 (-2.89) (-3.16) (-4.12) (-7.16) (-6.02) (-4.10) 

capexta 0.2109*** 0.2715*** 0.2012*** 0.2012*** 0.2301*** 0.3202*** 

 (4.18) (6.70) (5.19) (4.11) (3.09) (5.10) 
div_payout -0.0212*** -0.0162*** -0.0211*** -0.0222*** -0.0432*** -0.0342*** 

 (-4.80) (-2.91) (-4.10) (-4.02) (-4.13) (-2.83) 

tobin_q_ratio 0.0202*** 0.0443*** 0.0374*** 0.0202*** 0.0343*** 0.0121*** 

 (4.12) (3.88) (4.20) (2.92) (3.92) (4.01) 

ROA 0.0102** 0.0121** 0.0210*** 0.0122** 0.0190** 0.0199** 

 (2.12) (2.07) (2.99) (2.01) (2.16) (2.01) 
R&D -0.0019* -0.0030* -0.0123** -0.0142* -0.0130** -0.0132** 

 (-1.89) (-1.94) (-2.09) (-1.99) (-2.14) (-2.29) 

Industry Y  Y Y  Y 
Year Y Y Y Y Y Y 

Constant 0.1602*** 0.2002*** 0.1406*** 0.2850*** 0.2108*** 0.1902*** 

 (3.10) (3.09) (3.19) (4.17) (4.52) (4.18) 

N 11,360 11,360 9,704 11,360 11,360 9,704 

adj. R-sq 0.223 0.189 0.242 0.237 0.197 0.223 
Diff. in Coefficients w1-w2    [7.20] [6.93] [8.03] 

Diff. in Coefficients w2-w3       [6.78] [5.10] [7.19] 

This table presents the results of model (1) where gender diversity is replaced by the number of female directors on the board and three dummy variables equals one 
in case of one female director, two female directors, and three or more female directors on the board (w1, w2, w3), respectively. See Table 4.1 for variables definitions 

and Table 4.4 for the description of OLS, FE, and lagged board methods. Industry and year fixed effects are controlled in all regressions. The robust t-statistic of each 

coefficient is shown in parentheses. Standardized beta coefficients are reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. 
  

The findings in columns 4–6 suggest that one female director on the board (w1) has a 

marginally significant impact on cash holdings in OLS specification (at the 10% level). 

However, this relationship statistically improves (negative impact) further with two female 

directors, and three or more female directors on the board at the significance levels of 5% or 

better. These findings, which are consistent with prior studies such as those of Torchia et al. 

(2011) and Liu et al. (2014), reflect Kristie’s (2011) summary statement of critical mass theory 

(“one is token, two is presence, and three is a voice”). That is, our results show a marginally 

significant coefficient of one female director, consistent with tokenism, and a more significant 

relationship consistent with the levels of presence and voice when there are higher numbers 

of female directors on boards. The difference in coefficients test (Wald test) indicates that the 
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coefficient on w1 is significantly different from that on w2 and the coefficient on w2 is 

significantly different from that on w3 across the three regressions. Overall, our results support 

the hypothesis that higher level of female representation has a pronounced negative impact of 

cash holdings. 

4.5.4 Robustness tests 

Based on prior literature (i.e., Liu et al., 2014; Chen et al., 2017), we use three 

econometrical techniques DID, PSM and 2SLS to address the endogeneity concerns. First, we 

employ the DID estimator around the female appointments to explore the effect on cash 

holdings that actually results from female board representation. DID exploits the assumption 

of ‘parallel trends’ using two groups (i.e., treatment and control) to capture the change in the 

treatment group after female appointment. We implement the DID estimator using the 

following model. 

𝑐𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝑤_𝑎𝑝𝑝𝑜𝑖𝑛𝑡𝑚𝑒𝑛𝑡 × 𝑝𝑜𝑠𝑡 𝑝𝑒𝑟𝑖𝑜𝑑)𝑖𝑡 + 𝛽2(𝑤_𝑎𝑝𝑝𝑜𝑖𝑛𝑡𝑚𝑒𝑛𝑡)𝑖𝑡  + 𝛽3(𝑝𝑜𝑠𝑡 𝑝𝑒𝑟𝑖𝑜𝑑)𝑖𝑡  +

𝛿4(𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖𝑡 + 휀𝑖𝑡                                                          (2) 

The variable w_appointment is a dummy variable equalling 1 when the firm is in the 

treatment group and 0 when the firm is considered to be part of the control group. Post period, 

a dummy variable equals 1 in the period after the director appointment and 0 in the period 

before such appointment. We select our treatment and control groups based on firm-years one 

year before and one year after a directors appointments, excluding the year of appointment. 

To select our treatment group, we require that firms must appoint only one female director to 

replace the departing male director in the year of appointment to be eligible to be included in 

the treatment group. We also require the departing male directors to be older than 60 to ensure 

that the director turnover is less likely driven by unobserved factors. With such scrutiny, we 

are able to identify 157 female director appointments during the sample period to include in 

the treatment group. For the control group, we require that firms must have one newly 
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appointed male director to replace a departing male director aged over 60.32 After requiring 

such criteria, we are effectively able to identify 803 such appointments to form the control 

group. Then, we match the treatment and control firms using propensity score matching to 

ensure that the DID is not driven by firm characteristics. 

The DID results are reported in Table 4.7. The coefficient on the interaction variable 

(w_appointment × post period) is negative and statistically significant (at the 5% level). The 

results show that cash holdings in firms with female director appointments replacing outgoing 

male directors are significantly lower than cash holdings in firms without female appointments 

on the board. 

Second, we implement PSM estimator in two-steps (e.g., Rosenbaum & Rubin, 1983; 

Lennox, Lisowsky, & Pittman, 2013) to check whether changes in cash holdings occur as a 

result of women’s presence on the board. In the first step, we use a dummy variable 

(w_dummy) that equals 1 when one or more female directors are on the board and 0 otherwise. 

The firms with female directors are considered in the treatment group; the firms without 

female directors are part of the control group. We run a logistic regression for the w_dummy 

variable with explanatory variables including independent_directors, ceo_duality, board_size 

(Richardson, Lanis, & Taylor, 2015). The predicted estimates are used as the propensity scores 

for each firm-year observation.33 In the second step, using the propensity scores to form one-

to-one matched pairs for w_dummy, we are able to effectively match 5,214 firm-year 

observations. 34 This criteria show that our treatment and control groups are nearly identical, 

except for %_women_on_board. After this matching, any difference in the outcome variable 

                                                 
32 We require the departing male director to be aged over 60 to make sure that the director turnover is not driven by unobserved factors, 

such as firm policy changes. Our results are consistent if we require the departing male director to be aged over 65. 
33 To verify that the firms in the treatment and groups are indistinguishable in terms of observable characteristics, we conduct a diagnostic 

test (un-tabulated) that examines the differences in the mean value of each observable characteristic between the treatment and the control 
firms and we find that none of the differences between the firm observable characteristic of the treatment and control groups are statistically 

significant. 
34 As a robustness test, we also use nearest neighbor matching, multiple firms matching, and matching by changing the caliper from 0.1% 
to 0.5%. The results remain the same. 
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(i.e., ratio_ofcash) can be attributed to differences in the presence of female directors on the 

board (%_women_on_board) rather than being due to explanatory variables. 

Table 4.7 Robustness 

   
Variables DID PSM 2SLS  

w_appointment × post period -0.0312**   
 (-2.17)   
w_appointment -0.0312   
 (1.62)   
post period 0.0233   
 (1.21)   
%women_on_board  -0.0039***  

  (-2.32)  
%women_on_board-fitted   -0.0016*** 

   (-2.62) 

board_size -0.0192*** -0.0023* -0.0128 

 (-2.92) (-1.98) (-1.61) 

ceo_duality 0.0137 0.0025 -0.0213** 

 (1.57) (1.37) (-2.19) 

independent_directors -0.0143* -0.0011 -0.0055** 

 (-1.99) (-1.74) (-2.12) 

E index 0.0015** 0.0021* 0.0020** 

 (2.12) (1.96) (2.21) 

levta -0.1023*** -0.1372*** -0.1342*** 

 (-5.10) (-5.15) (-3.13) 

ln_asset -0.0542*** -0.0273*** -0.0433*** 

 (-3.26) (-6.18) (-5.32) 

nwcta -0.2203*** -0.2104*** -0.1983*** 

 (-3.11) (-2.92) (-4.10) 

capexta 0.1204*** 0.2012*** 1.1342*** 

 (3.16) (2.98) (6.24) 

div_payout -0.0310** -0.0339*** -0.0141* 

 (-2.24) (-7.12) (-1.72) 

tobin_q_ratio 0.0455*** 0.0444*** 0.0321*** 

 (3.23) (3.10) (4.12) 

ROA 0.1123** 0.0921** 0.1497** 

 (2.12) (2.14) (2.20) 

R&D -0.0112* -0.0152 -0.0119 

 (-1.99) (-1.09) (-1.21) 

Industry Y Y Y 

Year Y Y  
Constant 0.1304*** 0.2117*** 0.2421*** 

 (6.10) (4.21) (2.99) 

N 1,920 5,214 9,695 

adj. R-sq 0.216 0.249 0.223 
The column 1 in this table presents the results of model (2):  

𝑐𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝑤_𝑎𝑝𝑝𝑜𝑖𝑛𝑡𝑚𝑒𝑛𝑡 × 𝑝𝑜𝑠𝑡 𝑝𝑒𝑟𝑖𝑜𝑑)𝑖𝑡 + 𝛽2(𝑤_𝑎𝑝𝑝𝑜𝑖𝑛𝑡𝑚𝑒𝑛𝑡)𝑖𝑡  + 𝛽3(𝑝𝑜𝑠𝑡 𝑝𝑒𝑟𝑖𝑜𝑑)𝑖𝑡  + 𝛿4(𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖𝑡 +
휀𝑖𝑡  
where gender diversity is replaced by female-to-male and male-to-male appointments and post period is a dummy variable 

equals 1 after the appointment and 0 otherwise to observe the change as a result of women appointment (treatment and control 
group). Column 1 shows the results of difference-in-differences, column 2 shows the results of propensity score matching, and 

column 3 presents the second stage regression of 2SLS. The industry and year effects are controlled. The robust t-statistic of 

each coefficient is shown in the parentheses. Standardized beta coefficients are reported at the 1%, 5% and 10% levels of 
significance with ***, **, * respectively. 

We report the results based on the matched sample in Table 4.7. We find that the coefficient 

on the %_women_on_board is negative and statistically significant at the 1% level for cash 

holdings. These results suggest that decrease in cash holdings is attributable to systematic 

difference in the presence of female directors on the board. The coefficients on firm specific 
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variables are also significantly associated with cash holdings such as board_size, nwcta and 

levta. 

Finally, we use the 2SLS approach to adjust for the endogeneity of women’s presence 

on the board. The challenge of using this technique is the construction of an instrumental 

variable (IV) that should not have a direct or indirect relationship with the dependent variable 

(exogenous variable). Using the Liu et al. (2014) approach, we construct w_ratio the IV as the 

number of female directors on the board minus the total number of female directors on the 

board in its industry and divided by the number of the board members minus total number of 

board members in its industry. The idea of using w_ratio as the IV is based on the assumption 

that board gender diversity in firm’s industry may affect the firm’s board gender diversity but 

does not have direct relationship with the firm’s cash holdings. In the first stage regression, 

where %women_on_board is the dependent variable, w_ratio produces significant and 

positive results (not reported), establishing w_ratio as a valid instrument. In the second stage, 

we use the predicted percentage of female directors on the board from the first stage regression 

(%women_on_board-fitted) with ratio_ofcash. The second-stage results, which we report in 

Table 4.7, are similar to the findings of our main model. Thus, after minimising the 

endogeneity concerns, we can safely infer that women on corporate boards, reduce cash 

holdings. Other control variables, including independent directors, also have a significantly 

negative relationship with cash holdings. In firm characteristics, Tobin’s Q is significantly 

positive; other variables such as leverage (levta), net working capital (nwcta) are negative. 

4.5.5 Additional Analysis 

Our analyses in the previous sections are based on the full sample. We also examine 

the relationship between female directors on the board and cash holdings within each industry 

given that different industries may have different cash requirements. Panel A in Table 4.8 

shows that women’s presence on the board are negatively associated with cash holdings in 

consumer, staples, health, industrial, real estate and utilities industries. However, such a 
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relationship is insignificant for energy and is even positive (significant at the 10% or better 

level) for information technology (IT) and materials.35 

Table 4.8 Industry analysis 

   

  Panel A: Industry wise  Panel B: Industry excess cash 

Industry OLS FE OLS FE 

Consumer Discretionary -0.0020** -0.0018** -0.0114** -0.0010* 

 (-2.21) (-2.12) (-2.15) (-1.89) 

Staples -0.0033* -0.0019** -0.0290** -0.0014** 

 (-1.99) (-2.20) (-2.11) (-2.10) 

Energy -0.0106 -0.0047 -0.0191* -0.0198* 

 (-1.45) (-1.12) (-1.99) (-1.87) 

Health -0.0061*** -0.0029** -0.0443** -0.0212** 

 (-3.10) (-2.12) (-2.13) (-2.16) 

Industrial -0.0023** -0.0052** -0.0201*** -0.0132** 

 (2.11) (-2.10) (-2.65) (-2.01) 

Information Technology 0.0066 0.0022** -0.0612* -0.0059 

 (1.23) (2.19) (-1.99) (-1.70) 

Materials 0.0089* 0.0012 -0.0111** -0.0029* 

 (1.89) (1.00) (-2.11) (-1.99) 

Real Estate -0.0018* -0.0012* -0.0312** -0.0193* 

 (-1.88) (-1.91) (-2.12) (-1.99) 

Utilities -0.0026** -0.0023** -0.0168** -0.0230** 

 (-2.24) (-2.09) (-2.12) (-2.16) 

Other controls Y Y Y Y 

Year effect Y Y Y Y 
This table presents the results of gender diversity on cash holdings in each industry in Panel A. Panel B reports the results for 
excess cash holdings than industry peers and the effect of female presence on the board. See Table 4.1 for variables definitions 

and Table 4.4 for the description of OLS and FE methods. Firm year effects are controlled in all regressions. The robust t-statistic 

of each coefficient is shown in the parentheses. Standardized beta coefficients are reported at the 1%, 5% and 10% levels of 
significance with ***, **, * respectively. 

 

We also focus on excess industry cash holdings. Higher cash holdings than the industry 

average may indicate an agency problem. We follow, for example, Lie’s (2000) study, which 

uses excess industry average funds in the event of dividend disbursement. After identifying 

firms with higher than average industry cash holdings, we examine such a relationship (higher 

than industry average) in the presence of female directors on the board. Panel B in Table 4.8 

reports results showing that excess cash holdings in all types of industries have a negative 

relationship. This is consistent with the argument that gender diverse boards are tough 

monitors limiting managerial opportunistic behaviour. 

                                                 
35 We also test the relationship in growth firms employing interaction between gender-diversity and growth opportunities following 
previous studies. We find consistent results (un-tabulated). 
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Table 4.9 The effect on firm value and alternative governance 

  
  Market value Excess return High E index Low E index 

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

%women_on_board × ratio_ofcash 0.0033*** 0.0031***    
 (3.23) (3.01)    
%women_on_board × Δratio_ofcash   0.2310**  

 
   (2.21)  

 
%women_on_board -0.0012** -0.0010 0.0101** -0.0113** -0.0010 

 (-2.11) (-1.19) (2.14) (-2.20) (-1.19) 

ratio_ofcash 0.0119** 0.0227** 0.0101  
 

 (2.15) (2.20) (1.69)  
 

Δratio_ofcash   0.0113  
 

   (1.64)  
 

board_size -0.0034** -0.0023 0.0010 -0.0192*** -0.0101* 

 (-2.12) (-1.12) (1.34) (-2.95) (-1.85) 

ceo_duality -0.0063 -0.0057 -0.0097* 0.0104** 0.0121 

 (-1.43) (-1.41) (-1.91) (2.17) (1.62) 

independent_directors 0.0012 -0.0007 0.0012* -0.0180* -0.0231* 

 (1.12) (-1.05) (1.85) (-1.98) (-1.88) 

E index -0.0011** -0.0009* -0.0012* 0.0102** 0.0109* 

 (-2.01) (-1.87) (-1.97) (2.18) (1.98) 

levta 0.0037 0.0020 -0.2021** -0.0936 -0.0832 

 (1.03) (1.09) (-2.21) (-1.23) (-1.10) 

ln_asset 0.0372*** 0.0223*** 0.0121** 0.0128** 0.0110 

 (4.12) (3.01) (2.19) (2.10) (1.19) 

nwcta 0.0110 0.0302 0.0019 0.0190 0.0101 

 (1.50) (1.52) (1.19) (1.46) (1.72) 

capexta -0.0339 0.0448 1.0204** -0.0310* 0.0273 

 (-1.67) (1.47) (2.03) (-1.88) (1.02) 

div_payout -0.0076 -0.0045 -0.1015** -0.0184** 0.0119* 

 (-1.23) (-1.49) (-2.19) (-2.22) (1.92) 

tobin_q_ratio 0.1052*** 0.1233*** -0.0213 0.0187 0.0212* 

 (3.73) (4.31) (-1.10) (1.20) (1.96) 

ROA 0.1042** 0.1322** 0.0125* 0.0972* 0.0632* 

 (2.01) (2.20) (1.84) (1.91) (1.87) 

R&D -0.0053* -0.0134* 0.0112* -0.0023* 0.0134* 

 (-1.87) (-1.99) (1.90) (-1.99) (1.88) 

levta × Δratio_ofcash t-1   0.2310  
 

   (1.43)  
 

ratio_ofcash × Δratio_ofcash t-1   -0.4210  
 

   (-1.60)  
 

Industry  Y   Y Y 

Year Y Y  Y Y 

Constant -0.1101** -0.0130** 0.0132*** 0.0111*** 0.0101*** 

 (-2.01) (-2.12) (3.12) (3.54) (3.83) 

N 7,109 7,109 7,109 6,134 5,226 

adj. R-sq 0.302 0.262 0.212 0.218 0.197 

This table presents the results where gender diversity is replaced by an interaction variable (%women_on_board × ratio_ofcash) to show 

the effect on market value of the firm (market value is measured as market capitalization plus liabilities scaled by net assets). Column 3 shows 
the effect of board gender diversity on the value of cash holdings. Columns 4 and 5 shows the effect of board gender diversity on cash holdings 

in subsample of high/low managerial entrenchment. The robust t-statistic of each coefficient is shown in the parentheses. Standardized beta 

coefficients are reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. 
 

Further, following prior research (e.g., Arouri & Pijourlet, 2017), we employ the firm’s 

market value as the dependent variable to test the benefit of holding lower cash for firms with 

a gender diverse board. We replace our dependent variable with the firm’s market value, 

defined as market capitalization plus liabilities scaled by net assets (Dittmar & Mahrt-Smith, 

2007; Arouri & Pijourlet, 2017). To form our independent variable of interest, we interact 

gender diversity with cash holdings to examine their effect on firm value. We also control for 
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other firm and governance characteristics, as in model 4.1. Table 4.9 reports our findings 

which show that cash holdings in the presence of female directors lead to higher market value 

for firms. These results, which are statistically significant, are consistent with previous studies. 

Moreover, we examine the effect of board gender diversity on the value of cash 

holdings. We follow the Faulkender and Wang’s (2006) approach to investigate the value of 

cash holdings (further detail on methodology is available in online appendix A). This approach 

is widely used in literature to examine the value of cash holdings (e.g., Tong, 2010; Lee and 

Powell, 2011; Orlova et al., 2017). We report results in Table 4.9 (Column 3). We find that 

the coefficient of interaction between board gender diversity and change in cash holdings is 

positively associated with dependent variable (excess return). These findings are consistent 

and further support the argument that board gender diversity reduces agency cost that leads to 

the higher value of cash holdings. 

Finally, we investigate whether the relationship between board gender diversity and 

cash holdings is affected by firm level governance. If firm board gender diversity reduces the 

agency problem by lowering the cash holdings, then this negative effect should be more 

pronounced in firms with weak firm level governance. We examine this relationship in the 

subsamples of firms with strong and weak governance as measured by the level of managerial 

entrenchment (E index).36 Table 4.9 (Columns 4 and 5) shows the results of sample split into 

high and low entrenchment firms (based on median E index), respectively. The results show 

that the coefficient on board gender diversity is negative and statistically significant at the 5% 

level for high entrenchment firms. These findings suggest that board gender diversity offset 

weak corporate governance. 

                                                 
36 We also split the sample based on high and low board independence. We find significantly negative relationship (un-tabulated) between 
board gender diversity and cash holdings in low board independence.  
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4.6 Conclusion 

This study extends the existing literature on board gender diversity by providing novel 

empirical evidence in relation to the effect of female directors on the board on cash holdings 

in the US. Our study also provides insights into the effect of gender diversity in corporate 

boards. Our results suggest that the percentage of female directors are negatively associated 

with cash holdings. Our findings also indicate that female independent directors are tough 

monitors who play their role to mitigate the agency problem of cash holdings. Moreover, we 

find a more pronounced effect on cash holdings of having more than one female director, 

consistent with critical mass theory. Our results are robust to DID, PSM, and 2SLS approaches 

documenting a negative impact of women on the board on cash holdings. We further confirm, 

in an additional analysis, that female directors on the board has a negative association with 

cash holdings.  

In recent years, the regulators of a number of developed countries around the world 

have been facing pressure from the public to enhance the board gender diversity. In the world’s 

largest developed economy, the US, policymakers and practitioners are actively coping with 

this contemporary issue. The most imperative policy implication of our study is that gender 

diverse boards affect firm cash policy in the current state of corporate governance in the US. 

As corporate governance, having gender diverse boards, becomes more efficient, this resultant 

effect may provide additional benefit to the firm over time. To enhance the effectiveness of 

boards and the efficient use of firm’s cash, firms with fewer women on their corporate boards 

now should look to adding more female directors to their boards. Our findings provide 

implications for regulators and corporate decision makers concerning board gender diversity. 

However, we acknowledge the limitation and generalizability of our findings to a wider 

perspective due to several factors including differences in culture, institutional settings, and 

social backgrounds.  
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Online Appendix 

Value of cash holdings 

We use Faulkender and Wang’s (2006) approach to examine the value of cash 

holdings. This approach represents a long-run event study where the particular event is the 

expected change in cash holdings. We examine how the unexpected change in cash holdings 

affects excess stock return in the presence of gender diverse boards using the following model. 

(𝑅 − 𝑅𝐵)𝑖𝑡 = 𝛼 + +𝛽1(𝛥𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ ∗ % 𝑤𝑜𝑚𝑒𝑛_𝑜𝑛_𝑏𝑜𝑎𝑟𝑑)𝑖𝑡 + 𝛽2(𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ)𝑖𝑡

+ 𝛽3(% 𝑤𝑜𝑚𝑒𝑛_𝑜𝑛_𝑏𝑜𝑎𝑟𝑑)𝑖𝑡 + 𝛽4(𝛥𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ)𝑖𝑡−1 + 𝛽4(𝑏𝑜𝑎𝑟𝑑_𝑠𝑖𝑧𝑒)𝑖𝑡−1

+ 𝛽5(𝑐𝑒𝑜_𝑑𝑢𝑎𝑙𝑖𝑡𝑦)𝑖𝑡−1 + 𝛽6(𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡_𝑑𝑖𝑟𝑒𝑐𝑡𝑜𝑟𝑠)𝑖𝑡−1 + 𝛽7(𝐸 𝑖𝑛𝑑𝑒𝑥)𝑖𝑡−1

+ 𝛽8(𝑙𝑒𝑣𝑡𝑎)𝑖𝑡−1 + 𝛽9(ln _𝑎𝑠𝑠𝑒𝑡)𝑖𝑡−1 + 𝛽10(𝑛𝑤𝑐𝑡𝑎)𝑖𝑡−1 + 𝛽11(𝑐𝑎𝑝𝑒𝑥)𝑖𝑡−1

+ 𝛽12(𝑑𝑖𝑣_𝑝𝑎𝑦𝑜𝑢𝑡)𝑖𝑡−1 + 𝛽13(𝑡𝑜𝑏𝑖𝑛_𝑞_𝑟𝑎𝑡𝑖𝑜)𝑖𝑡−1 + 𝛽14(𝑅𝑂𝐴)𝑖𝑡−1 + 𝛽15(𝑅&𝐷)𝑖𝑡−1

+ 𝛽16(𝐿𝑒𝑣𝑡𝑎 ∗ 𝛥𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ)𝑖𝑡−1 + 𝛽17(𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ ∗ 𝛥𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ)𝑖𝑡−1 + 휀𝑖𝑡 

Where 𝛥 represents change in X variables of i firm in year t-1 to t. 𝑅 − 𝑅𝐵𝑖𝑡 indicates excess 

stock return for firm i over the fiscal year t that is the difference between benchmark portfolio 

return and return during the year t. The excess return is considered to be the cumulative 

abnormal return during a fiscal year as it includes the impact of the unexpected change in cash 

holdings on the change in shareholders’ value. We use the realized change in cash holdings as 

the unexpected change in cash. All the variables (except levta) are scaled by a one-year lagged 

market value of equity (year t-1) to ensure that large firms do not bias our results. We construct 

the interaction between board gender diversity and 𝛥 cash holdings to examine the impact on 

the value of cash. We also include other control variables that may have an effect on cash 

holdings following Faulkender and Wang (2006). 
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Abstract 

This paper examines the effect of corporate environmental, social and governance (ESG) 

performance on corporate cash holdings, as well as this effect in the different stages of the 

firm life-cycle of S&P 1500 indexed firms for the period 2006 to 2015. We document a 

significantly negative effect of ESG performance on cash holdings in general. We find a 

negative effect of ESG on cash holdings in the introduction, growth, and shake-out/decline 

stages in particular. Our findings are consistent with alternative econometric specifications, 

alternative measures of ESG, cash holdings, and the firm life-cycle. These findings are robust 

to propensity score matching and to an instrumental variable approach. This study offers useful 

insights into the global focus on ESG and its benefits for firms.  

  

Keywords: corporate governance, cash holdings, ESG, life-cycle. 

JEL Classification: G30, G34, J16    
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5.1 Introduction 

Environmental, social and governance (ESG) factors, also termed non-financial 

performance, continue to attract significant attention from scholars, practitioners, and 

regulators worldwide. Mounting empirical evidence shows the influence of ESG factors on 

firms’ financial performance and market value (e.g., Jiao, 2010; Cheng et al., 2014; Arouri 

and Pijourlet, 2017; Lu et al., 2017), cost of equity (El Ghoul et al., 2011), and financial risk 

(Lee and Faff, 2009; Oikonomou et al., 2012). It is also well established in the literature that 

firms’ policies and financial performance follow a predictable pattern over the different phases 

of the firm life-cycle (e.g., Miller and Friesen, 1984; Porter, 2008, Faff et al., 2016). However, 

the literature does not reveal how ESG factors influence corporate cash holdings, an important 

policy, in general, and in the different stages of the firm life-cycle in particular. In this study, 

we attempt to fill the knowledge gap by investigating the effect of ESG factors, for non-

financial firms, on cash holdings overall and in the different (four) stages of the life-cycle.  

ESG factors (non-financial performance) indicate a firm’s overall initiatives towards 

different stakeholders such as employees, investor communities, regulators, and society 

(Campbell, 2007; Malik, 2015). These initiatives differentiate firms from their competitors, 

build loyalty from investors, increase employee retention, and enhance operating efficiency 

(Greening and Turban, 2000). With the recent focus of investors on the firm’s non-financial 

performance, ESG factors are used as powerful measurements to evaluate firm value.38 Thus 

taking ESG performance into consideration before investors make investment decisions has 

become essential. Recent actions of high profile investment banks also testify the importance 

of ESG in the investment screening process. For example, Goldman Sachs has launched the 

GS SUSTAIN platform, which integrates the features of ESG into their financial analysis 

                                                 
38 The United Nations introduced the Principles for Responsible Investment (PRI) (UN PRI 2006), now with over 1,000 signatories of PRI 
from around the world with a net worth of US$30 trillion under management (UN PRI 2011). The PRI are considered as standards for taking 

ESG issues into consideration when determining mainstream investment decisions. For instance, climate change policies, carbon emissions, 

employee rights and welfare, and management strengths have been placing more weight on external elements that to be considered before 
making investment.  
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(Goldman Sachs, 2007). The firm performance on E and S factors represents the firm’s outlook 

on the environmental (E) and social (S) risk profile, which also serves the purpose of external 

monitoring by investors and stakeholders. In a similar vein, better governance (G) 

performance indicates the strength of the internal governance mechanism. Therefore, firms’ 

attention towards better ESG performance contributes to corporate sustainability efforts, 

builds investor trust, and ultimately lead to better access to the capital market (Wanderley et 

al., 2008; Gramlich and Finster, 2013; Cheng et al., 2014). We are motivated by the increasing 

importance and awareness of ESG factors to investigate their effect on one of the key corporate 

policies – cash holdings. 

Corporate life-cycle theory proposes that firms advance from one stage of development 

to the next stage in a predictable pattern (Porter, 2008) and that these stages are distinctive and 

irreversible (Miller and Friessen, 1984; Porter, 2008). Firms in different life-cycle stages will 

have distinct structures, strengths, strategies and activities. Consistent with this theory, prior 

studies investigate the significance of life-cycle and find that life-cycle is an important 

determinant of firm policies (Faff et al., 2016; Hasan and Habib, 2017). For instance, these 

studies report that life-cycle is closely related to dividend policy (Grullon et al., 2002; 

DeAngelo et al., 2006), equity offerings (DeAngelo et al., 2010), merger and acquisitions 

(Owen and Yawson, 2010), cash flow patterns (Dickinson, 2011), and firm financial policies 

(Faff et al., 2016).  

Corporate cash holdings that represent a significant part of firms’ total assets (Bates et al., 

2009) are liquid assets that allow for discretionary spending by managers (Jensen, 1986; 

Harford et al., 2008). Managers may also hold cash to safeguard themselves against market 

scrutiny that would occur in case of a firm’s submission for external funding. Excess cash 

holdings increase agency cost (Jensen, 1986) because cash reserve earns a premium lower than 

the required cost of capital and is subject to double taxation (Opler et al., 1999). Recent 

research reveals that cash holdings are related to firm life-cycle stages in a non-monotonic 



 

140 

 

manner (Faff et al., 2016). According to Faff et al. (2016), cash holdings are higher (lower) 

for firms in the introduction and growth (mature and shake-out/decline) stages due to their 

more future investment opportunities and their limited access to the external capital market 

(fewer investment opportunities and reduced cash flows).  

The potential solution to the agency problem is to have an efficient monitoring 

mechanism (internal and external) (Fama & Jensen, 1983): ESG factors serve as both internal 

and external monitoring mechanisms. For instance, a higher G score indicates the strength of 

internal governance mechanism, and the E and S scores provide firm-specific incremental 

information for external monitoring and decision making (Lu et al., 2017). Prior literature 

focuses on the role of corporate social responsibility and the market value of cash holdings 

(Arouri and Pijourlet, 2017; Lu et al., 2017). However, little research has been done about 

how ESG, the holistic mechanism, can influence managerial opportunistic behaviour in cash 

holding decisions. In this paper, we examine whether ESG affects corporate cash holdings and 

what effect ESG has on cash holdings in different stages of the firm life-cycle. 

Using a panel of S&P 1500 indexed firms, with 9,811 firm-year observations for the 

period of 2006 to 2015, we find that firm cash holdings are negatively associated with ESG; 

we also find a similar relationship with the individual (E, S, and G) factors. With respect to 

firm life-cycle, we find that cash holdings are associated positively with the introduction, 

growth and shake-out/decline stages, and negatively with the mature stage. However, more 

interestingly, these positive relationships between cash holdings and three life-cycle stages 

(i.e., introduction, growth, and shake-out/decline) turn negative when the ESG factors are 

taken into consideration. The relationship between cash holding and maturity stage is positive 

but insignificant. These findings indicate that firms with better ESG performance have lower 

cash holdings because they have better access to the capital market (in the introduction and 

growth stages) or because they have lower agency cost (in the shake-out/decline stage). 

Additionally, our results remain consistent when using alternative variable specifications, and 
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alternative econometric specifications (e.g., Tobit regression), and when controlling for 

additional variables. 

As expected, our study faces a challenge of potential endogeneity: omitted variables 

may drive the effect of ESG on cash holdings, thereby biasing our findings. For instance, 

managers who are responsive to shareholders’ demands for lower cash holdings may also be 

more responsive to external concerns related to ESG, rendering our findings biased. To address 

these concerns and to strengthen our findings on the relationship between ESG and cash 

holdings, we employ a propensity score matching (PSM) estimation, and an instrumental 

variable (IV) approach that uses two-stage least squares (2SLS) regression analysis. Using 

PSM, we rank and assign firms into treatment (top tercile) and control (bottom tercile) groups, 

based on their ESG performance; PSM then identifies the control firms in the bottom tercile, 

which are otherwise indistinguishable from our sample firms in the treatment group. The result 

suggests that there is a significant difference in cash holdings between the two groups, 

suggesting a pronounced negative impact of higher ESG compared with lower ESG 

performance on cash holdings. In 2SLS, we use IV to extract the exogenous components from 

ESG to explain the cash holdings. We find a statistically negative effect of ESG on cash 

holdings, even after adjusting for possible endogeneity of ESG. 

Our core contributions to the literature are three-fold. First, we add to the recent body 

of literature on ESG. We provide strong empirical evidence (based on large panel data) of a 

negative effect of ESG on one of the key corporate policies – cash holdings. Our results also 

indicate the negative relationship of the individual factors (E, S, and G) with cash holdings, 

suggesting the mounting importance of ESG for firms. Second, our paper contributes to the 

growing body of literature linking corporate policies with different stages of the firm life-cycle 

(e.g., Dickinson, 2011; Faff et al., 2016). Our findings shed a new light on the relationship 

between cash holdings and the individual stages of the firm life-cycle. In particular, we 

document that shake-out/decline firms have high cash holdings, in contrast to the findings of 
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Faff et al. (2016), and we attribute this to the more severe agency problem faced by firms in 

this stage. Third and foremost, we find that ESG performance, serving both internal and 

external monitoring purposes, negatively affects cash holdings in the introduction and growth 

stages because better ESG performance enables firms to gain easier access to capital markets, 

leading to lower cash holdings. We also find that shake-out/decline firms with better ESG 

performance have lower cash holdings due to the mitigating effect of ESG that reduces the 

agency problem. Overall, our study compliments the current discussion on the importance of 

ESG, for firms as well as for investors and stakeholders. 

The rest of the paper is organised as follows: Section 5.2 reviews the literature followed 

by hypothesis development; Section 5.3 describes the sample, summary statistics, and 

elaborates the research method; Section 5.4 presents the empirical results, sensitivity and 

endogeneity tests; Section 5.5 concludes the study. 

5.2 Literature review and hypothesis development 

5.2.1 Background: ESG factors 

ESG initiatives broadly cover the firm’s environmental, social, and governance factors. 

The environmental factor refers to the firm’s use of energy, water, carbon emissions, pollution, 

and natural resources conservation. It includes the appraisal of environmental risks that might 

affect the firm’s income and how the firm is managing those potential risks. For instance, a 

firm might face risks related to an oil spill, to waste water disposal, to toxic emissions or to 

potential fines due to non-compliance. The social factor, which refers to the firm’s relationship 

with society, includes employee health and safety at the workplace, employee rights, product 

safety, and social philanthropy. It evaluates the potential risks such as labour inefficiency and 

compliance costs due to poor health and safety at the workplace. The governance factor 

includes board independence, diversity, shareholder rights, and disclosure of information. It 

evaluates the information required by investors and stakeholders on accounting transparency, 

conflict of interest, and strength of governance structure.  
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The comprehensive information provided by ESG factors serves both internal and 

external monitoring purposes. For instance, better performance on E and S factors signals 

investors and stakeholders with firm-specific policies in place to manage the potential risks 

from environmental and social issues. This extra financial information is useful for decision 

making as well as for the monitoring of firm resources by the investors (Healy and Palepu, 

2001; Lu et al., 2017), providing external monitoring mechanism for firms. Similarly, better 

performance on the G factor indicates the strength of governance mechanism, thus providing 

information on internal monitoring mechanism.39 Better internal and external monitoring 

mechanisms not only help to reduce the agency problem but also lead to build investors’ trust 

and loyalty. These outcomes increase the firm’s access to the capital market (Waddock and 

Graves, 1997; Cheng et al., 2014). 

Given the increasing importance of ESG performance, it has emerged as an important 

and powerful measurement for investment screening process. Investors use ESG as an extra 

financial evaluation and “material” information to investment screening process (Capelle-

Blancard and Monjon, 2014) compared with conventional methods that use only financial 

information. The recent actions of high-profile investment banks also affirm the importance 

of ESG in investment portfolios. For instance, Goldman Sachs Bank has the GS SUSTAIN 

platform that considers ESG performance to analyse the firms before investment decisions. 

Therefore, ESG performance is considered an important mechanism for investment screening.  

Research that explicitly examines ESG is relatively new and scarce. Traditional 

literature tests only one factor of ESG (governance) against firm performance. Specifically, 

the analysis shows that 85% of the studies investigate only the governance mechanism of ESG, 

rather than the three simultaneously (United Nations Environment Program Finance Initiative 

and Mercer Investment Consulting, 2007; Galbreath, 2013), leaving the other two factors, 

                                                 
39 According to results of a survey conducted by Radley and Yeldar in 2013, analysts and individual investors describe non-financial 

performance as extra-financial information that allows them to get in-depth knowledge of the advantages and challenges associated with firm 
future. 
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environment and social, unexplored. Focusing on a single aspect may lead to limited 

understanding, as the ESG factors are interconnected (Galbreath, 2013). Moreover, sole focus 

on the governance factor could undermine the ethical/moral and the social considerations that 

are essential for the common good of society and future generations (Richardson, 2009). 

Therefore, ESG performance, as a whole, presents an interesting backdrop to investigate the 

effect on firm policies. 

Recent literature concentrates on corporate social responsibility (CSR), comparing the 

fund performance of socially responsible investment (SRI) with non-SRI funds such as stock 

price, stock return, and financial performance (e.g., Bauer et al., 2006; Benson et al., 2006; 

Jones et al., 2008; Humphrey and Lee, 2011). Prior studies also examine the effect of CSR 

and the issuance of a CSR report on the value of cash holdings (e.g, Arouri and Pijourlet, 2017; 

Lu et al., 2017). However, no study, as yet, examines the effect of ESG on a key corporate 

policy – cash holdings. 

5.2.2 ESG and Cash holdings  

Cash holdings, the most liquid among corporate assets, provide managers with latitude 

regarding their spending, motives for which are mainly categorized into operational 

requirements and the agency problem.  According to operational necessities, more importantly 

known as precautionary motives, cash holdings serve, next to the transaction cost motive, as 

a shield against future funding and underinvestment risk (Han & Qiu, 2007; Bates et al., 2009). 

On the other hand, the agency problem, which arises from separation of ownership and control, 

leads to higher cash holdings, where opportunistic managers hold cash reserves to extract 

private benefits (Jensen, 1986; Malmendier & Tate, 2008). In the absence of market scrutiny, 

managers maintain cash levels in excess of those required to finance positive net present value 

projects, at the expense of shareholders.40 Higher cash reserves are also considered to be 

detrimental to firm value and shareholder wealth because interest incomes from cash deposit 

                                                 
40 Lower cash holdings motivate managers to run the firm efficiently, leading to shareholder value (La Porta et al., 2000). 
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earn a return less than the firm’s cost of capital (Tong, 2010) and are subject to double taxation 

(Opler et al., 1999). 

The potential solution to the agency problem is an efficient monitoring mechanism 

(Fama & Jensen, 1983). Given the importance of ESG performance associated with internal 

and external monitoring needs, ESG provides firm-specific information to capital providers to 

monitor the use of cash holdings. The external mechanism affects the opportunistic behaviour 

of managers, leading towards lower cash holdings. Similarly, the G factor appraises the 

structure of the internal governance mechanism that affects the managerial rent-seeking in 

cash holdings, thus reducing the agency problem. Fama (1980) argues that strong governance 

plays an important role in alleviating the agency problem. Therefore, better ESG performance 

may lead to better monitoring that mitigates the agency problem of holding excess cash. In 

addition, better ESG performance also builds investor’s trust and loyalty to the firm, which 

enables firms to gain easy access to capital markets (Cheng et al., 2014), leading towards less 

cash holdings. Hence, firms are required to maintain low cash reserves to run their operations 

smoothly (Ferrell et al., 2016), leading towards the following hypothesis: 

H1: ESG performance has a negative effect on corporate cash holdings. 

5.2.3 ESG and Cash holdings: Firm life-cycle perspective 

Firm life-cycle theory posits that, in the path of a firm’s development, there exist 

distinct phases that result from changes in internal factors (e.g., strategy choice, resources, and 

managerial capability) and in external factors (e.g., market competition and macroeconomic 

conditions), and that firms inevitably evolve and transit from one phase of development to 

another (Porter, 2008; Dickinson, 2011). The theory also argues that firms will follow a 

predictable pattern characterized by development phases which cannot be easily reversed 

(Miller and Friesen, 1984; Porter, 2008).  

The extant literature (e.g., Gort and Klepper, 1982; Dickinson, 2011) identifies and 

classifies life-cycle stages into “introduction”, “growth”, “maturity”, “shake-out and decline”. 
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Much research effort has been devoted to measuring firm life-cycle stages and capturing their 

effects on firm policies and performance. Some research deploys univariate measures of the 

firm life-cycle, using proxies such as firm age, size, and the profitability ratio (e.g., Porter, 

2008; Khan and Watts, 2009; DeAngelo et al., 2010). Realising the limitations of the 

univariate measure, and in view of the fact that firm life-cycle is determined by an array of 

factors, recent research uses a composite of variables (e.g., age, assets/sales growth, dividend 

payout, and capital expenditures) to derive a life-cycle proxy (e.g., Anthony and Ramesh, 

1992; Faff et al., 2016). Dickinson (2011) provides a parsimonious firm-level life cycle 

measure based on the predicted behaviour of cash flows across different life-cycle stages. 

According to Dickinson (2011) and Livnat and Zarowin (1990), cash flows from operating, 

investing and financing activities capture a firm’s profitability, growth, and risk, and the 

combination of the three types of cash flows provides a reliable proxy for classifying firms 

into life-cycle stages. Recent empirical studies in accounting and finance (e.g., Koh et al., 

2015; Faff et al., 2016; Hasan et al., 2017) therefore deploy this measure as a suitable proxy 

for firm life-cycle stages.  

Faff et al. (2016) and Hasan and Habib (2017) assert, based on their research results, 

that a firm’s life-cycle stage is an important determinant of firm policies. Recent research has 

documented that dividend policy (Grullon et al., 2002; DeAngelo et al., 2006), equity offerings 

(DeAngelo et al., 2010), takeover activity (Owen and Yawson, 2010), financing, investment, 

and cash policies (Faff et al., 2016), and CSR activity involvement (Hasan and Habib, 2017) 

are predictable and related to a firm’s life-cycle stage. 

Corporate cash holdings, an important policy that bears firm strategy and managerial 

motivation, are related to life-cycle stages in a non-monotonic manner (Faff et al., 2016). 

Firms at different life-cycle stages have different investment opportunities and cash flow 

patterns (Miller and Friesen, 1984; Dickinson, 2011), and adopt cash policies accordingly 

(Faff et al., 2016). Firms in the introduction stage lack a customer base and loyalty, and suffer 
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from knowledge deficit about potential revenue, operational parameters and industry 

dynamics (Jovanovic, 1982). These firms, which have negative cash flows from operating and 

investing activities (Jovanovic, 1982; Dickinson, 2011), rely on external financing (via debt 

and equity) for cash supply (Myers, 1984; Jensen, 1986; Barclay and Smith, 2005). On the 

other hand, these firms make early large investment to catch opportunities and to deter rival 

entry (Spence, 1977, 1979, 1981). Due to deficiencies in capabilities at this stage, introduction 

firms have limited access to external resources, and hence are motivated to hold high cash 

reserves to meet operational needs (Faff et al., 2016). Firms in the growth stage enjoy higher 

market reputation, sales turnover and improved profit margins (Hay and Ginter, 1979, 

Wernerfelt, 1985), leading to positive operating cash flows (Spence, 1977, 1979, 1981; 

Dickinson, 2011). Growth firms continue to make large investments to deter entry, and have 

negative investing cash flows (Spence, 1977, 1979, 1981; Dickinson, 2011). As these firms 

continue to rely on external resources, resulting in positive financing cash flows (Dickinson, 

2011), growth firms are further motivated to have high cash holdings to capture investment 

opportunities (Faff et al., 2016). 

Firms in the mature stage enjoy maximum operation efficiencies and, thus, positive 

and stable operating cash flows (Spence, 1977, 1979, 1981; Dickinson, 2011; Hasan and 

Habib, 2017). These firms have fewer investment opportunities and still have negative 

investing cash flows, although at a lesser magnitude than the investing cash outflows for the 

earlier stages (Jovanovic, 1982; Wernerfelt, 1985; Dickinson 2011). Regarding financing, 

mature firms shift their focus from acquiring financing to servicing debt and distributing 

excess funds to shareholders, leading to negative financing cash flows (Myers, 1977; Jensen, 

1986; Barclay and Smith, 2005; Dickinson, 2011). Cash holdings for mature firms are 

predicted to be lower (Faff et al., 2016), compared to other life-cycle stages, due to the facts 

that their investments are likely to be geared towards the maintenance of asset value (Hasan 

and Habib, 2017) and that their corporate governance mechanisms are established and 



 

148 

 

working, which mitigates the agency problem. Firms in the shake-out/decline stage suffer from 

reduced market shares, declining growth rates leading to declining prices and profitability, 

downgraded resources and managerial capabilities, and, thus, fragile financial performance, 

resulting in unstable operating cash flows (Wernerfelt, 1985; Dickinson, 2011; Hasan and 

Habib, 2017). These firms see no future investment opportunities; instead, they liquidate assets 

to service existing debt and to support operations, which results in positive investing cash 

flows (Dickinson, 2011). Regarding cash policy, Faff et al. (2016) find that these firms will 

reduce cash holdings due to a reduction in the internal cash flow and the external financing. 

In contrast, we argue that shake-out/decline firms, despite reduced cash flow, will hold high 

cash reserves to reduce firm risk due to the agency problem.41 Risk-eschewing managers are 

motivated to hold excess cash, a risk-free asset, to reduce firm (thus their own) risk (Jensen 

and Meckling, 1976; Tong, 2010) to avoid market scrutiny.  

The effect of life-cycle stages on cash holdings is moderated by corporate ESG 

performance due to the fact that the ESG factors serve both internal and external monitoring 

purposes. Firms in the introduction and growth stages with better ESG performance have 

better internal governance, which mitigates the opportunistic behaviour of managers for 

holding excess cash; they enjoy the trust and loyalty of external investors and stakeholders, 

which enables them to garner support and to gain easy access to the capital market 

(Udayasankar, 2008; Clarkson et al., 2011; Cheng et al., 2014; Ferrel et al., 2016; Hasan and 

Habib, 2017). Hence, young firms (introduction and growth) with better ESG initiatives are 

motivated to have low cash holdings. Mature firms already have good governance mechanisms 

in place and have established reputation in the market; as a result, their ESG performance is 

likely to have minimal effect on cash holdings. Shake-out/decline firms are likely to observe 

the agency problem; those firms with better ESG performance are likely to hold less cash 

                                                 
41 Cash flow and cash holdings are two related but different issues. While cash flow indicates the source of cash, cash holdings are the result 
of a firm’s cash policy decision, which is determined by the firm’s predicted future needs for cash and the agency motive for holding cash. 
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reserves due to the mitigating effect of ESG. Therefore, we hypotheses that ESG performance 

affects the relationship between life-cycle stages and cash holdings:    

H2: ESG performance decreases cash holdings in the introduction, growth and shake-

out/decline stages of the firm life-cycle. 

5.3 Research design 

5.3.1 Sample 

Our initial sample consists of Standard & Poor’s (S&P) 500, S&P MidCap 400, and 

S&P SmallCap 600 (hence S&P 1500) indexed firms collected from Bloomberg covering the 

period of 2006–2015. Bloomberg is one of three sources (e.g., Bloomberg, MSCI, and 

Thomson Reuters) that provide data on ESG performance. The Bloomberg scoring framework 

includes uniform international guidelines such as those from the Global Responsible Initiative 

(GRI) and the United Nations. ESG scores range from 0.1 to 100, where a higher score 

indicates higher performance. Disregarding the differences in industries, we initially selected 

14,494 firm-year observations with information on ESG and accounting variables. We 

excluded the firms in the financial services industry due to their stringent liquidity conditions 

consistent with prior literature (e.g., Bates et al., 2009; Nikolov & Whited, 2014; Liu, Luo, & 

Tian, 2015). We further required the sample firm-years to have ESG and accounting data to 

be part of the final sample.42 Therefore, our final sample has 9,811 firm-years of data on 1,290. 

5.3.2 Variables and descriptive statistics 

Corporate cash holdings 

We measure the level of cash holdings (ratio_ofcash) as the ratio of cash and 

marketable securities to net assets, where net assets are defined as the book value of the total 

assets minus cash and marketable securities, following prior studies (i.e., Bates et al., 2009; 

Nikolov & Whited, 2014; Liu et al., 2015). Notably, such a measure of cash represents the 

                                                 
42 We collect firm age data from the OSIRIS database before merging it with the Bloomberg data. 



 

150 

 

cash reserves available at the disposal of managers in proportion to the assets. In our sample 

period, the average cash holdings ratio is 15%, as shown in Table 5.2 (Panel A), based on the 

full sample. We also divide the sample into high and low ESG, based on the sample median. 

The sub-sample of high ESG performance shows 13% average cash holdings compared 18% 

for that of low ESG. The mean difference between high and low ESG is significant at the 1%. 

We control firm-specific variables, which may influence the cash level. These variables are 

introduced in next section and are defined in Table 5.1.



 

151 

 

 

Table 5.1 Variables definitions 

 
Notation Variable name Measure 

Panel A: Dependent variables 
 

ratio_ofcash Cash holdings Ratio of cash and marketable securities to net assets 

cashta Cash holdings Ratio of cash and marketable securities to total assets 

cash (industry adj) Cash holdings Ratio of cash and marketable securities scaled by industry adjusted cash holdings 

Ln_cash Cash holdings Log of cash and marketable securities 

Panel B: Independent variables 
 

ESG_score Environmental, social and governance score ESG disclosure score ranging from 0.1 to 100 

E_score Environmental score Environment disclosure score ranging from 0.1 to 100 

S_score Social score Social disclosure score ranging from 0.1 to 100 

G_score Governance score Governance disclosure score ranging from 0.1 to 100 

ESG_index ESG index A variable ranging from 0 to 1 measuring average extent of ESG disclosure 

FLC Firm life-cycle A vector of dummy variables that captures different stages of firm life-cycle (Dickinson, 2011) 

Panel C: Control variables 
  

RETA Retained earnings to total assets Retained earnings to total asset 

LEV Leverage The sum of short- and long-term debt divided by total assets 

CFTA Cash flow Cash flow to total assets 

CAPEX Capital expenditure Ratio of capital expenditure to total assets 

MTB Growth opportunities Market value of equity scaled the book value of equity 

Div_Dum Dividend  A dummy variable equals 1 if dividend paid and 0 otherwise 

ROA Return on assets Firm net income divided by total assets 

R&D Research and development Total research and development expenditure scaled by total assets 

Size Size of firm Log of total assets 

Firm_age Age of firm The number of years from the year of incorporate as reported in OSIRIS 
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Measuring ESG and firm life-cycle 

We measure the firm’s ESG performance by examining its effect on the firm’s cash 

holdings, using the ESG scores as an umbrella measure provided by Bloomberg performance. 

ESG scores are numerical, ranging from 0.1 to 100 where higher score denotes the superior 

performance. In an additional analysis, we also employ the individual scores of environmental 

(E), social (S), and governance (G) performances, which represent firm performance on each 

factor. For instance, environmental scores are based on firm performance on climate change 

policies, hazardous wastes, nuclear energy, and sustainability indicators among others; social 

scores are based on firm performance on consumer protections, diversity, human rights, 

animal, welfare, child labour, and employee health and safety indicators among others; and 

governance scores are based on firm performance on management structure, diversity, 

executive compensation, and conflict of interest indicators among others. Moreover, we 

identify firms in the Bloomberg ESG dataset that fail to provide information (E, S, and G 

scores) on all factors. We then employ the ESG index ranging from 0 to 1, based on the average 

extent to which ESG scores are disclosed.  

We measure the firm life-cycle using the proxies of DeAngelo et al. (2006) and of 

Dickinson (2011).43 Our classification of firms into life-cycle stages, which is mainly based 

on Dickinson (2011), uses cash flow patterns and is consistent with the theory. We classify 

firms into four stages, introduction, growth, maturity, and decline/shakeout based on the 

following net cash flow patterns from operating (ONCF), investing (INCF), and financing 

(FNCF) activities: 

Introduction: if ONCF<0, INCF<0, and FNCF>0; 

Growth: if ONCF>0, INCF<0, and FNCF>0; 

Maturity: if ONCF>0, INCF<0, and FNCF<0; and 

                                                 
43 We do not use the Anthony and Ramesh (1992) classification procedure for firm life-cycle for two main reasons.  First, that procedure 

leads to erroneous classification of firms in the life-cycle (Dickinson, 2011). Second, the classification procedure is “ad hoc” and relies on 
portfolio sorts to classify firms into different life-cycle stages. 
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Decline/Shakeout: if ONCF<0, INCF>0, and FNCF≤0 or ≥0. 

We also use the DeAngelo et al. (2006) life-cycle proxy of retained earnings to total 

assets (RETA), which measures the degree to which a firm is reliant on external funds or 

internal liquidity. DeAngelo et al. (2006) argue that retained earnings to total assets is a good 

proxy for a firm’s life-cycle due to its composition of equity and external finance. A higher 

than average retained earnings-to-total assets ratio denotes that the firm is mature, because 

firms accumulate profits and have higher retained earnings over time. A low retained earnings-

to-total assets ratio implies that the firm is young and growing (DeAngelo et al., 2006), as 

young firms will have only a small amount of retained earnings and will invest all their profits. 

We use a dummy variable equalling 1 if firms are in High_RETA and 0 otherwise. Both of the 

proxies of the firm life-cycle are extensively used in the literature (e.g., Owen and Yawson, 

2010; Faff et al., 2016; Hasan and Habib, 2017). We use the interaction between ESG scores 

(umbrella measure) and the firm life-cycle stages to show the effect on cash holdings. 

Panel B in Table 5.2 presents the summary statistics of ESG and the firm life-cycle. We 

find a 19% ESG_score based on the full sample. We also find a 21% E_score, a 19% S_score 

and a 52% G_score on average, based on the full sample. ESG_index shows a 70% average 

disclosure in the full sample. In the sub-samples of high and low ESG, all the ESG-related 

variables have higher averages and the mean differences are significant at the 1% level. 

Among the firm life-cycle stages, our sample shows that the highest percentage of firms are 

in the mature stage (58%), followed by the growth stage (31%) and the decline/shakeout stage 

(9.40%), and only 2.5% of firms are in the introduction stage. The sub-samples indicate that a 

higher percentage of firms is part of high ESG (e.g., intro: 3.1% versus 2.0%; growth: 32.9% 

versus 29.1%). The difference in mean comparisons in the firm life-cycle stages is also 

significant at the 1% level, except for the decline/shakeout stage. Table 5.2A shows the 

summary statistics in sub-samples of four life-cycle stages. Cash holdings are highest in 

decline/shakeout (26%) followed by introduction (22%); these results are consistent with Faff 



 

154 

 

et al. (2016). In terms of the ESG_score, mature firms show a 21% average, followed by 

decline/shakeout firms (19%). All the variables are defined in Table 5.1.  

Control variables 

We select firm-specific control variables that are likely to influence ESG and cash 

holdings based on prior studies (e.g., Liu and Mauer, 2011; Faff et al., 2016; Hasan and Habib, 

2017) those are likely to influence ESG and cash holdings. First, we control for the retained 

earnings to total assets (RETA) to measure the extent to which a firm is reliant on external 

capital (15% mean value). The sub-sample comparison shows a higher ratio of RETA for high 

ESG firms (18% versus 9.9%). We control for leverage, measured as the book value of total 

debt to total assets (LEV), with an average value of 0.23. The relationship between cash 

holdings and leverage is ambiguous (Ozkan & Ozkan, 2004) because higher debt exposes 

firms to bankruptcy while higher cash holdings are used by high leveraged firms to hedge the 

risk of financial distress.  

Cash flow (CFTA), measured as cash flows to total assets, is included because of its 

sensitivity to cash holdings; it shows 0.05 average value. Capital expenditure (mean value -

0.05), the ratio of capital expenditure to total assets (CAPEX), is a determinant of cash 

holdings, considering future expenditures. Growth opportunities are measured as the market 

value of equity divided by the book value of equity (MTB,) with an average of 4.45. Dividend 

payment, a dummy variable (Div_Dum), equals 1 if paid and 0 otherwise, with 0.60 mean 

value. We control the dividend because firms may determine the amount of cash to hold for 

disbursement to shareholders in the form of dividend. Return on assets (ROA) measures the 

internal return, with an average of 5.65. Research and development (R&D), measured as R&D 

divided by total assets, is an implication for ESG (McWilliams and Siegel, 2001), showing 

0.03 mean value. Size of firm, measured as the natural logarithm of total assets (Size), has 3.37 

average. We predict a negative sign for size with respect to cash holdings. Firm age 

(Firm_age) shows the number of years from the year of incorporation, with a mean value of 
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29.73. Older and mature firms may better able to participate in ESG activities to seize the 

opportunities (Attig et al., 2014) and our sample confirms that older firms have higher ESG 

(32.77 versus 25.47). The difference of mean comparison in all the firm-specific variables is 

significant at the 1% level except for CFTA and MTB. 
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Table 5.2 Descriptive statistics 

           
  Full sample High ESG Low ESG     

Variable  N Mean Std. Dev. 

1st 

Quartile Median 

3rd 

Quartile Mean Std. Dev. Mean Std. Dev. Mean diff. t-stat 

Panel A: Dependent variable             
ratio_ofcash 12181 0.153 0.272 0.024 0.079 0.186 0.133 0.234 0.181 0.314 0.048*** 9.703 

Panel B: Independent variables             
ESG_score 9811 19.389 11.860 11.842 14.050 21.488 28.152 13.041 12.017 1.323 16.135*** 87.759 

E_score 4061 20.743 17.075 6.207 15.625 33.103 21.628 16.966 1.995 1.410 19.632*** 15.649 

S_score 6708 18.580 15.108 8.772 14.035 24.561 23.806 15.123 6.145 2.747 17.660*** 51.671 
G_score 9806 52.275 5.978 48.214 51.786 55.357 55.925 5.914 48.882 3.544 7.043*** 72.111 

ESG_index 9811 0.699 0.283 0.333 0.667 1.000 0.940 0.128 0.475 0.187 0.465*** 14.001 

Intro 11407 0.025 0.155 0.000 0.000 0.000 0.031 0.141 0.020 0.173 0.010*** 3.609 
Growth 11407 0.307 0.461 0.000 0.000 1.000 0.329 0.454 0.291 0.470 0.038*** 4.392 

Maturity 11407 0.575 0.494 0.000 1.000 1.000 0.595 0.491 0.546 0.498 0.048*** 5.209 

Decline/shakeout 11407 0.094 0.292 0.000 0.000 0.000 0.094 0.292 0.094 0.292 0.000 0.038 
Panel C: Control variables             
RETA 12179 0.146 1.309 0.000 0.228 0.436 0.180 1.257 0.099 1.378 0.080*** 3.357 

LEV 12179 0.237 0.212 0.064 0.218 0.354 0.249 0.216 0.221 0.206 0.280*** 7.202 
CFTA 12179 0.051 0.113 0.010 0.055 0.098 0.052 0.121 0.050 0.101 0.002 1.176 

CAPEX 12179 -0.054 0.061 -0.067 -0.035 -0.019 -0.055 0.056 -0.052 0.067 0.002** 2.374 

MTB 11644 4.454 26.187 1.531 2.319 3.757 4.652 26.842 4.190 25.283 0.461 0.940 
Div_Dum 12092 0.605 0.489 0.000 1.000 1.000 0.675 0.468 0.508 0.500 0.166*** 18.772 

ROA 12003 5.653 11.153 2.553 5.572 9.530 5.901 11.461 5.312 10.706 .588*** 2.856 

R&D 10071 0.031 0.073 0.000 0.003 0.040 0.030 0.079 0.033 0.063 -0.003*** -2.307 
Size 12179 3.375 0.720 2.860 3.334 3.840 3.580 0.770 3.090 0.523 0.489*** 39.331 

Firm_age 10786 29.735 27.491 12.000 20.000 38.000 32.779 30.101 25.470 22.674 7.308*** 13.729 

Table 5.2 presents the descriptive statistics on full sample and sub-samples of high and low ESG. All variables are defined in Table 5.1. 
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Table 5.2A. Descriptive statistics        

 

                        Intro 
                       N = 282 

                      Growth 
                          N = 3,498 

                       Maturity  
                       N = 6,556 

                 Decline/Shakeout  
                N =1,071 

Variable                         Mean 

Std. 

Dev.                          Mean 

Std. 

Dev. 

                                 

Mean 

Std. 

Dev. 

                              

Mean 

Std. 

Dev. 

ratio_ofcash 0.219 0.774 0.145 0.248 0.132 0.168 0.255 0.445 
ESG_score 14.555 7.302 18.040 10.762 21.063 12.790 19.296 11.871 

E_score 14.028 15.277 17.109 15.976 22.347 17.164 21.387 16.437 

S_score 12.782 9.866 17.110 14.742 19.625 15.171 18.292 15.248 
G_score 49.943 5.271 51.584 5.802 52.771 6.107 52.296 5.517 

ESG_index 0.561 0.258 0.675 0.286 0.723 0.280 0.681 0.278 

RETA -0.406 1.229 0.102 0.898 0.274 1.047 -0.244 3.070 
LEV 0.272 0.213 0.275 0.195 0.221 0.210 0.219 0.261 

CFTA -0.126 0.151 0.019 0.092 0.081 0.074 0.023 0.187 
CAPEX -0.034 0.050 -0.073 0.084 -0.047 0.041 -0.033 0.048 

MTB 5.816 24.518 3.330 8.252 4.848 32.044 4.046 12.439 

Div_Dum 0.307 0.462 0.526 0.499 0.683 0.465 0.580 0.494 
ROA -6.483 21.840 4.841 8.520 7.081 8.210 3.390 15.191 

R&D 0.075 0.137 0.029 0.048 0.024 0.043 0.068 0.174 

Size 2.950 0.697 3.374 0.689 3.446 0.710 3.262 0.791 
Firm_age 21.771 18.253 25.771 25.378 32.480 28.884 29.720 26.411 

Table 5.2A presents the descriptive statistics on of different stages in firm life-cycle. All variables are defined in Table 5.1.
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5.3.3 Model and estimation method 

We test our first hypothesis using the following baseline regression model: 

𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝐸𝑆𝐺)𝑖𝑡 + 𝛿2(𝑍)𝑖𝑡 + 𝛿3∑(𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑖 + 𝛿4∑(𝑦𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑡 + 휀𝑖𝑡

            (1) 

We test our second hypothesis using the following baseline regression model: 

𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝐸𝑆𝐺)𝑖𝑡 + 𝛽2(𝐹𝐿𝐶)𝑖𝑡  + 𝛿3(𝐸𝑆𝐺 ×  𝐹𝐿𝐶)𝑖𝑡 + 𝛿4(𝑍)𝑖𝑡 +

𝛿5∑(𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑖 + 𝛿6∑(𝑦𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑡 + 휀𝑖𝑡      (2) 

where we measure the ratio_ofcash (in both models) as cash and marketable securities to net 

assets, and net assets are defined as the book value of total assets minus cash and marketable 

securities. ESG (in both models) is measured as scores ranging from 0.1 to 100; provided by 

Bloomberg. FLC (in model 2) represents the firm life-cycle stages (introduction, growth, 

maturity, and decline/shakeout), following prior studies. The vector Z (in both models) 

represents the control variables, such as LEV, CFTA, CAPEX, and MTB. The industry effects 

are based on the two-digit code of the Global Industry Classification Standards (GICS) and 

the year effects are the sample year (2006–2015). All the variables are defined in Table 5.1. 

We use ordinary least square (OLS) as the baseline estimation while controlling for 

industry and year effects. Additionally, we use one-year lagged (t-1) control variables to 

replace the contemporaneous variables. The rationale is that ESG performance and firm 

characteristics may require time to influence firm cash holding decisions. The standard errors 

are corrected for clustering of residuals at the firm level to control for heteroscedasticity 

(Petersen, 2009). 

Further, we use a battery of sensitivity tests to show that our findings are not driven by 

or sensitive to any particular variable or specification. We use alternative variables for both 

dependent and independent variables. We also specify a different estimation technique (e.g., 

Tobit regression), and control for additional variables. Our study may face a challenge of 

potential endogeneity bias that drives the effect of ESG on cash holdings, thereby biasing our 

findings. For instance, managers who are responsive to shareholders’ demands for lower cash 
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holdings may also be more responsive to concerns and to mounting external pressure (e.g., 

social, regulatory, and capital market) related to ESG. Therefore, our independent variable 

(ESG_score) may suffer from a bias and as a result may not be systematically associated with 

our dependent variable (ratio_ofcash).  

We use two strategies to mitigate concerns related to this potential endogeneity bias 

and to help establish causality. First, we use propensity score matching (PSM) to exploit the 

assumption of ‘parallel trends’, that is, two similar firms expected to follow the same trend 

without any treatment. If treatment occurs, the impact should be reflected in the difference 

between the change of the two firms (e.g., the treatment and control groups) (Roberts & 

Whited, 2012). In PSM, we first rank and assign firms into treatment (top tercile) and control 

(bottom tercile) groups based on ESG performance. We then use PSM to identify control firms 

in the bottom tercile, which are otherwise indistinguishable from our sample firms in the 

treatment group. The result will suggest if there is a significant difference in cash holdings 

between two groups. Second, we employ an instrumental variable (IV) approach and use two-

stage least squares (2SLS) regression analysis. We use IV as a source of exogenous variation 

in the ESG_score to adjust for the potential endogeneity. 2SLS uses IV to extract the 

exogenous components from ESG and use it to explain the cash holdings. The suitable IV 

needs to meet the conditions of exogeneity and relevance. 

5.3.4 Correlation matrix 

Table 5.3 reports the correlations among the variables in our regression model to check 

the multicollinearity problem (if it exists). In our sample, the highest correlations exist between 

the ESG_score and each individual score E_score, S_score, G_score, highlighted in bold 

(0.97, 0.85, 0.75, respectively). A high correlation also exists among the individual E, S, and 

G scores. As a general principal, correlation higher than 0.70 may indicate a multicollinearity 

issue (Liu et al., 2014). Since we use highly correlated variables in separate regressions instead 

of simultaneously in the model, high correlations among these variables are not an issue for 
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our study. The remaining variables report no correlation coefficient value higher than 0.70. To 

test the potential effect of multicollinearity between these variables, we also calculate the 

variance inflation factor (VIF). All the variables have VIF less than 3.50 and the overall mean 

value is 3.5544 suggesting that multicollinearity is not an issue in the model. 

     

                                                 
44 Lardaro (1993) suggests that multicollinearity can cause an issue if VIF exceeds 10. 
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Table 5.3 Correlation matrix 

                  

  Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1 ratio_ofcash 1.000                   

2 ESG_score -0.009 1.000                  

3 E_score -0.003 0.971 1.000                 

4 S_score -0.024 0.856 0.723 1.000                

5 G_score -0.052 0.750 0.663 0.640 1.000               

6 Intro 0.028 -0.037 -0.036 -0.040 -0.007 1.000              

7 Growth -0.099 -0.128 -0.134 -0.078 -0.061 -0.055 1.000             

8 Maturity 0.027 0.114 0.124 0.063 0.055 -0.134 -0.019 1.000            

9 Decline/shakeout 0.106 0.019 0.012 0.029 0.004 -0.027 -0.163 -0.397 1.000           

10 RETA 0.002 0.051 0.049 0.037 0.041 -0.044 -0.052 0.056 0.002 1.000          

11 LEV -0.346 0.031 0.013 0.065 0.068 0.073 0.194 -0.198 0.010 -0.056 1.000         

12 CFTA 0.401 0.120 0.143 0.045 0.020 -0.231 -0.339 0.381 -0.042 0.110 -0.328 1.000        

13 CAPEX 0.230 0.055 0.072 0.032 -0.012 0.014 -0.230 0.139 0.127 0.001 -0.050 0.497 1.000       

14 MTB 0.035 0.045 0.046 0.024 0.038 0.002 -0.036 0.038 -0.009 0.003 0.108 0.089 0.010 1.000      

15 Div_Dum -0.196 0.168 0.144 0.174 0.195 -0.055 -0.098 0.105 -0.007 0.117 0.083 -0.021 0.007 0.016 1.000     

16 ROA 0.267 0.095 0.099 0.057 0.049 -0.140 -0.177 0.203 -0.021 0.155 -0.313 0.573 0.099 0.083 0.027 1.000    

17 R&D 0.382 0.136 0.171 0.047 0.046 0.096 -0.110 0.036 0.083 -0.093 -0.234 0.358 0.215 0.016 -0.249 0.176 1.000   

18 Size -0.234 0.471 0.450 0.400 0.430 -0.056 0.015 -0.003 -0.001 0.020 0.144 -0.057 -0.032 -0.002 0.218 -0.033 -0.079 1.000  

19 Firm_age -0.129 0.116 0.129 0.061 0.096 -0.014 -0.054 0.046 0.012 0.092 0.068 0.022 0.082 -0.022 0.240 0.027 -0.039 0.115 1.000 

The table presents the correlation matrix among all the variables used in this study. All variables are defined in Table 5.1. 
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5.4 Results 

5.4.1 Cash holdings and ESG 

First, we examine the impact of the ESG performance (ESG_score) on firm cash 

holdings. Table 5.4 presents the results of the baseline regression using OLS. We start our 

analysis by regressing cash holdings (as the ratio of cash and marketable securities to net 

assets, where net assets are defined as the book value of the total assets minus cash and 

marketable securities) on the ESG scores (ESG_score). The results in Column 1 (Panel A) 

indicate the variable of interest (ratio_ofcash) while controlling for the industry and year 

effects. Column 2 includes the contemporaneous control variables, and Column 3 includes the 

one-year lagged (t-1) control variables. All the specifications (Panel A) suggest that ESG 

(ESG_score) has a significantly (at the 5% or better level) negative impact on cash holdings. 

For instance, a one-point increase in the ESG score leads to a decrease in cash holdings of 

0.1% (Column 2). The economic significance is also important and high. For instance, an 

increase in the ESG_score by one (sample) standard deviation would decrease cash holdings 

by approximately 7.75% (0.001× 11.860/ 0.153). There is consistent and statistically strong 

evidence that ESG has a negative impact on cash holdings. These findings are consistent with 

the prior literature (e.g., Ferrell et al., 2016; Lu et al., 2017), which concurs that ESG provides 

a strong governance mechanism and helps reduce the agency problem. Our findings support 

H1.  

As a robustness check, we then use ESG_index (a variable ranging from 0 to 1 based 

on the average extent of ESG performance to which ESG scores are disclosed) as an 

independent variable with cash holdings in Panel B. We start by regressing the cash holdings 

on the ESG_index. The results in Column 4 (Panel B) indicate only the variable of interest 

(ratio_ofcash) while controlling for the industry and year effects. Column 5 includes the 

contemporaneous control variables, and Column 6 includes the one-year lagged (t-1) control 

variables. All the specifications (Panel B) suggest that the extent of ESG disclosure 
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(ESG_index) has a significantly (at the 10% or better level) negative impact on cash holdings. 

Moreover, we regress the individual ESG scores (E, S, and G) in Panel C (Columns 7–9). 

These individual scores also have a negative impact on cash holdings (significant at the 10% 

or better level). Our findings suggest that higher ESG performance mitigates the agency 

problem through a better internal and external monitoring mechanism. Overall, these findings 

also support H1. 

Table 5.4 The effect of ESG on cash holdings 

       
  Panel A Panel B Panel C 

Variable ratio_ofcash 

  

OLS 

(1) 

OLS 

(2) 

Lagged 

(3) 

OLS 

(4) 

OLS 

(5) 

Lagged 

(6) 

OLS 

(7) 

OLS 

(8) 

OLS 

(9) 

ESG_score -0.002*** -0.001*** -0.001**       

 (-15.36) (-2.74) (-2.10)       
ESG_index    -0.135*** -0.017** -0.027*    

    (-14.05) (-2.05) (-1.83)    
E_score       -0.001*   
       (-1.91)   
S_score        -0.002***  

        (-2.41)  
G_score         -0.002*** 

         (-2.84) 

RETA ˉ -0.004* -0.000 ˉ -0.004 -0.000 0.000 -0.006*** -0.004* 

 ˉ (-1.88) (-0.04) ˉ (-0.97) (-0.01) (0.30) (-4.16) (-1.89) 

LEV ˉ -0.151*** -0.038 ˉ -0.155*** -0.035 -0.114*** -0.123*** -0.152*** 

 ˉ (-8.12) (-1.60) ˉ (-9.24) (-1.49) (-8.29) (-8.08) (-8.20) 
CFTA ˉ 0.074 -0.050 ˉ 0.081 -0.046 0.235*** 0.226*** 0.075 

 ˉ (1.61) (-0.85) ˉ (0.51) (-0.79) (5.96) (5.58) (1.62) 
CAPEX ˉ 0.232*** -0.051 ˉ 0.221** -0.050 0.163*** 0.295*** 0.229*** 

 ˉ (3.73) (-0.71) ˉ (2.28) (-0.70) (3.29) (5.18) (3.68) 

MTB ˉ 0.000** -0.000 ˉ 0.000*** -0.000 0.000* 0.000 0.000** 

 ˉ (2.16) (-0.19) ˉ (3.47) (-0.17) (1.71) (1.25) (2.17) 

Div_Dum ˉ -0.000 -0.017** ˉ 0.000 -0.017** -0.007 -0.002 -0.000 

 ˉ (-0.08) (-2.12) ˉ (0.04) (-2.13) (-1.46) (-0.28) (-0.06) 
ROA ˉ -0.001*** 0.000 ˉ -0.001 0.000 0.001*** 0.001*** -0.001*** 

 ˉ (-3.48) (0.10) ˉ (-0.83) (0.17) (3.70) (4.17) (-3.51) 

R&D ˉ 1.450*** -0.228*** ˉ 1.471*** -0.216*** 0.450*** 0.708*** 1.456*** 

 ˉ (23.63) (-3.14) ˉ (3.46) (-2.98) (7.78) (14.13) (23.82) 

Size ˉ -0.065*** -0.029*** ˉ -0.060*** -0.027*** -0.032*** -0.054*** -0.064*** 

 ˉ (-11.60) (-4.52) ˉ (-10.32) (-4.23) (-8.62) (-12.90) (-12.14) 
Firm_age ˉ -0.000*** 0.000 ˉ -0.000*** 0.000 -0.000*** -0.000*** -0.000*** 

 ˉ (-4.08) (0.04) ˉ (-6.32) (0.06) (-4.86) (-3.87) (-4.07) 

Constant 0.193*** 0.368*** 0.187*** 0.241*** 0.353*** 0.191*** 0.204*** 0.308*** 0.322*** 

 (38.32) (11.07) (3.97) (27.97) (12.40) (4.10) (7.12) (11.52) (7.76) 

Industry effects Y Y Y Y Y Y Y Y Y 

Year effects Y Y Y Y Y Y Y Y Y 
N 9,811 7,643 5,972 9,811 7,643 5,972 3,253 5,161 7,497 

Adj. R-sq 0.131 0.228 0.192 0.121 0.227 0.193 0.345 0.286 0.227 

This table presents the regression results of model (1): 

 

𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝐸𝑆𝐺)𝑖𝑡 + 𝛿2(𝑍)𝑖𝑡 + 𝛿3∑(𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑖 + 𝛿4∑(𝑦𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑡 + 휀𝑖𝑡 
where ESG performance is measured by score ranging from 0 to 100. Panel A presents the results when cash holdings are measured by ratio of cash and cash 

equivalents to net assets using OLS and one-year lagged control variables. Panel B presents the results when ESG is measured as extent of disclosure ranging 

from 0 to 1 using OLS, and one-year lagged variables. Panel C presents the results with individual ESG scores (E, S, G) using OLS. OLS method employs the 
regression while controlling for industry and year effects. The one-year lagged control variables employ the industry and year effects estimations where 

contemporaneous variables are replaced by lagged variables in the regression model. The robust t-statistic of each coefficient is shown in the parentheses. 

Standardized beta coefficients are reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. All variables are defined in Table 5.1. 
 

5.4.2 Cash holdings and ESG: Firm life-cycle perspective 

Table 5.5 shows the effect of ESG on cash holdings in different stages of the firm life-

cycle. We start with the relationship between cash holdings and firm life-cycle stages (a vector 
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of dummy variables based on Dickinson, 2011) in Panel A. Cash holdings in the introduction 

and the growth stages are positive (Columns 1–2) and significant at the 10% or better level. 

The reasons for the high cash holdings in young firms may lie in frequent future investments, 

volatile cash flows, less stable customer base, and limited access to the capital market 

(Jovanovic, 1982; Myers, 1984; Barclay and Smith, 2005). These findings are consistent with 

the literature (i.e., Faff et al., 2016). The maturity stage has a negative and significant (at 1%) 

effect on cash holdings (Column 3), also consistent with Faff et al. (2016), which indicates 

stable cash flows and lower funding requirements with the established corporate governance 

for this stage. However, the shake-out/decline stage, despite few investment opportunities and 

reduced cash flow, shows a positive and significant (at 1%) effect on cash holdings, contrary 

to findings by Faff et al. (2016).  We attribute this result to the higher agency problem in these 

firms due to the opportunistic behaviour of management. Overall, these findings suggest 

higher cash holdings in different life-cycle stages, except maturity. As robustness, we also 

determine cash holdings in life-cycle stages based on DeAngelo et al. (2006), using a dummy 

variable equalling 1 for higher retained earnings to total asset ratio and 0 otherwise, and find 

consistent results. 

Panel B in Table 5.5 reports the results of the interactions between firm life-cycle 

stages and the ESG performance on cash holdings. Columns 1 and 2 show that, in both 

introduction and growth stages, the interaction with the ESG performance (Intro × ESG_score 

and Growth × ESG_score) has a negative impact on cash holdings (at 1% and 5%, 

respectively), indicating that better ESG performing firms have lower cash holdings. However, 

there is no such impact for firms in the mature stage (Column 3). The interaction between the 

shake-out/decline stage and ESG (Shake-out/decline × ESG_score) is significantly negative 

at the 5% level (Column 4), indicating lower cash holdings for better ESG performers. Overall, 

these findings show that ESG reduces cash holdings for firms in three life-cycle stages, which 

would otherwise hold high cash reserves, in support of H2. As a robustness check, Column 5 
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shows the positive impact of ESG on cash holdings in the mature stage (significant at 10%), 

based on the DeAngelo et al. (2006) classification of the firm life-cycle. 

Faff et al. (2016) argue that firms in the introduction and growth stages, compared to 

firms in other stages, have higher cash holdings due to ongoing investment opportunities. Our 

findings indicate that introduction and growth firms with better ESG performance hold less 

cash, due to their easier access to external capital (Cheng et al., 2014; Ferrell et al., 2016). 

Moreover, higher cash holdings by firms in the shake-out/decline stage, due to a higher agency 

problem (managerial opportunism), are moderated by ESG performance. Better ESG 

performance mitigates the agency problem through having strong internal and external 

monitoring mechanisms, thus leading to lower cash holdings. 

Table 5.5 Firm life-cycle and cash holdings 

  ratio_ofcash 

Panel A (1) (2) (3) (4) (5) 

Intro 0.001*     

 (1.82)     
Growth  0.023***    

  (3.50)    
Maturity   -0.044***   

   (-4.78)   
Decline/shakeout    0.057***  

    (2.92)  
High_RETA     -0.014** 

     (-2.33) 

RETA -0.006 -0.006 -0.006 -0.006  

 (-1.50) (-1.51) (-1.47) (-1.41)  
LEV -0.159*** -0.167*** -0.174*** -0.156*** -0.163*** 

 (-9.62) (-9.74) (-9.81) (-9.55) (-8.89) 

CFTA 0.109 0.121 0.201 0.142 0.103** 

 (1.02) (1.00) (1.50) (1.11) (2.51) 

CAPEX 0.204*** 0.219*** 0.160* 0.154* 0.208*** 

 (2.74) (2.72) (1.83) (1.66) (3.46) 
MTB 0.000*** 0.000*** 0.000*** 0.000*** 0.000** 

 (3.31) (3.56) (3.62) (3.40) (2.04) 

Div_Dum -0.001 0.002 0.005 -0.003 -0.000 

 (-0.16) (0.26) (0.58) (-0.29) (-0.05) 

ROA -0.000 -0.000 -0.001 -0.000 -0.000 

 (-0.23) (-0.29) (-0.41) (-0.28) (-0.61) 
R&D 1.350*** 1.361*** 1.342*** 1.319*** 1.371*** 

 (3.80) (3.83) (3.72) (3.59) (23.97) 

Size -0.058*** -0.057*** -0.055*** -0.057*** -0.057*** 

 (-13.78) (-13.59) (-12.78) (-13.29) (-13.57) 

Firm_age -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 (-7.50) (-7.22) (-7.14) (-7.86) (-3.95) 

Constant 0.355*** 0.348*** 0.367*** 0.341*** 0.393*** 

 (13.74) (13.59) (14.43) (12.95) (12.60) 
Industry effects Y Y Y Y Y 

Year effects Y Y Y Y Y 

N 8,486 8,486 8,486 8,486 8,612 
Adj. R-sq 0.224 0.226 0.225 0.224 0.219 

 

 The effect of ESG on cash holdings: firm life-cycle       

Panel B (1) (2) (3) (4) (5) 

ESG_score -0.001** -0.001*** 0.000 -0.001*** 0.000 

 (-2.26) (-3.42) (1.42) (-2.73) (0.97) 

Intro 0.053***     

 (2.62)     
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Intro × ESG_score -0.006***     

 (-2.76)     
Growth  0.019    

  (1.48)    
Growth × ESG_score  -0.001**    

  (-2.18)    
Maturity   -0.049***   

   (-3.57)   
Maturity × ESG_score   0.001   

   (1.41)   
Decline/shakeout    0.046***  

    (2.58)  
Decline/shakeout × 

ESG_score     -0.002**  
    (-2.17)  

High_RETA     -0.017 

     (-1.19) 
High_RETA × ESG_score     0.001* 

     (1.89) 

RETA -0.004* -0.004 -0.003 -0.003*  
 (-1.88) (-0.99) (-0.94) (-1.65)  

LEV -0.159*** -0.159*** -0.164*** -0.150*** -0.154*** 

 (-8.37) (-9.18) (-9.41) (-7.94) (-8.49) 
CFTA 0.133*** 0.091 0.164 0.101** 0.075 

 (2.66) (0.56) (0.91) (2.14) (0.47) 

CAPEX 0.202*** 0.242** 0.192* 0.197*** 0.231** 

 (3.11) (2.52) (1.82) (3.07) (2.36) 

MTB 0.000** 0.000*** 0.000*** 0.000** 0.000*** 

 (2.16) (3.39) (3.32) (2.13) (3.18) 
Div_Dum 0.002 0.003 0.005 -0.001 0.000 

 (0.26) (0.27) (0.50) (-0.20) (0.00) 

ROA -0.002*** -0.001 -0.002 -0.001*** -0.001 

 (-4.00) (-0.93) (-1.06) (-3.82) (-0.79) 

R&D 1.441*** 1.445*** 1.425*** 1.419*** 1.444*** 

 (23.29) (3.41) (3.31) (22.87) (3.36) 
Size -0.066*** -0.067*** -0.066*** -0.066*** -0.065*** 

 (-11.55) (-10.27) (-9.94) (-11.57) (-10.13) 

Firm_age -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 (-3.97) (-6.47) (-6.35) (-4.17) (-5.31) 

Constant 0.368*** 0.372*** 0.399*** 0.365*** 0.379*** 

 (9.54) (10.96) (11.88) (9.45) (12.57) 
Industry effects Y Y Y Y Y 

Year effects Y Y Y Y Y 

N 7,398 7,398 7,398 7,398 7,505 

Adj. R-sq 0.235 0.229 0.233 0.231 0.228 

This table presents the regression results of model (2): 

 

𝑟𝑎𝑡𝑖𝑜_𝑜𝑓𝑐𝑎𝑠ℎ𝑖𝑡 = 𝛼 + 𝛽1(𝐸𝑆𝐺)𝑖𝑡 + 𝛽2(𝐹𝐿𝐶)𝑖𝑡  + 𝛿3(𝐸𝑆𝐺 ×  𝐹𝐿𝐶)𝑖𝑡 + 𝛿4(𝑍)𝑖𝑡

+ 𝛿5∑(𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑖 + 𝛿6∑(𝑦𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡𝑠)𝑡 + 휀𝑖𝑡 
 
where ESG performance is measured by score ranging from 0 to 100 and FLC is firm life-cycle based 

on Dickinson (2011) approach. Panel A presents the cash holdings in different stages of firm life-cycle 

using OLS. Panel B presents the results of interactions between Intro × ESG_score, Growth × 
ESG_score, Maturity × ESG_score, and Decline/shakeout × ESG_score on cash holdings in different 

stages of firm life-cycle. OLS method employs the regression while controlling for industry and year 

effects. The robust t-statistic of each coefficient is shown in the parentheses. Standardized beta 
coefficients are reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. 

All variables are defined in Table 5.1. 

 

5.4.3 Sensitivity checks 

In this section, we perform a battery of sensitivity checks to test the robustness of our 

results. First, we use different variables to measure cash holdings (dependent variable). In 

addition to ratio_ofcash, we use the ratio of cash and cash equivalents to total assets (cashta); 

the cash holdings adjusted by industry average; and the natural logarithm of the cash 



 

167 

 

holdings.45 Second, we use a different estimation technique (e.g., Tobit regression) to 

investigate the impact of ESG_score and ESG_index (separately) on different measures of 

cash holdings.46 Moreover, we use the Tobit regression in the firm life-cycle stages to 

investigate the impact of ESG on cash holdings (Part B in Table 5.6). Third, we control for 

additional corporate governance variables which may influence firm policies and decisions 

(cash holdings). We include board size (measured as total number of directors), board 

independence (measured as percentage of independent directors), and CEO duality (a dummy 

variable equals 1 if CEO is the chairman of board and 0 otherwise) in our regression models. 

Our sample period also includes the global financial crises (GFC). One could argue that during 

the GFC, the relationship between cash holdings and ESG can be different due to costly 

external financing (Duchin et al., 2010). Thus, we include GFC as a dummy variable equals 1 

for years 2007–2009 and 0 otherwise. 

 

 

 

 

 

 

 

 

 

 

 

                                                 
45 We also use an excess cash holdings measure following Dittmar and Mahrt-Smith (2007) and Fresard and Salva (2010): our results (un-

tabulated) remain consistent. 
46 Tobit regression measures variables with censored data and avoids the biases that result from other approaches. We also test the relationship 
using fixed effect (FE) regression and find consistent results. FE avoids the misspecification of the model due to the omitted variable bias.  
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Table 5.6 Sensitivity analysis 

    

Part A: Variable 

ratio_ofcash 

(1) 

cashta 

(2) 

cash(industry 

adj) 

(3) 

Ln_cash 

(4) 

Panel A     
OLS regression (N = 7,643)     
ESG_score -0.001*** -0.002** -0.001** -0.012*** 

 (-2.74) (-2.06) (-2.09) (-3.82) 

Controls Yes Yes Yes Yes 

Industry effects Yes Yes Yes Yes 

Year effects Yes Yes Yes Yes 

Panel B     
OLS regression (N = 7,643)     
ESG_index -0.017** -0.004** -0.100** -0.045* 

 (-2.05) (-2.15) (-2.09) (-1.82) 

Controls Yes Yes Yes Yes 

Industry effects Yes Yes Yes Yes 

Year effects Yes Yes Yes Yes 

Panel C     
Tobit regression (N = 7,643)     
ESG_score -0.007*** -0.001* -0.001** -0.019*** 

 (-2.75) (-1.85) (-2.14) (-3.16) 

Controls Yes Yes Yes Yes 

Industry effects Yes Yes Yes Yes 

Year effects Yes Yes Yes Yes 

Panel D     
Controlling for board variables i.e., board size, board 

independence, CEO duality and GFC (N = 7,643)     
ESG_score -0.004** -0.003** -0.007*** -0.026** 

 (-2.22) (-2.31) (-3.18) (-2.29) 

Controls Yes Yes Yes Yes 

Industry effects Yes Yes Yes Yes 

Year effects Yes Yes Yes Yes 
     

Part B: Variable Intro Growth Maturity Decline/shakeout 

Tobit regression (N = 7,398)     
Life cycle stages 0.105*** 0.002** -0.058*** 0.013*** 

 (3.97) (2.25) (-2.99) (2.82) 

Life cycle stages × ESG_score -0.005*** -0.007* 0.007 -0.002** 

 (-2.77) (-1.97) (1.67) (-2.96) 

Controls Yes Yes Yes Yes 
This table (part A) presents the results of additional analyses using alternative variables, alternative methods, including additional control variables 

and global financial crises (GFC) in four panels (A-D). Industry and year effects are included in all the regressions. Robust t-statistics are shown in 

parentheses. Part B presents the interaction between firm life-cycle and ESG_score on cash holdings. The robust t-statistic of each coefficient is shown 
in parentheses. Standardized beta coefficients are reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. All variables 

are defined in Table 5.1. 

   

Table 5.6 part A reports the results (Panels A–D) based on eq. 1. Panel A repeats the OLS 

regressions as shown in Table 4 but uses each different measure for the dependent variable. 

Nevertheless, the regression in Column 1 in Panels A and B is identical to the regressions in 

Columns 2 and 5 in Table 5.4 (reported for the sake of comparison). When we use the 

alternative measures of cash holdings (Panel A), we can confirm the negative effect of ESG 

(ESG_score) on the latter (significant at the 5% or better level). Panel B confirms a negative 

impact of ESG_index (a different measure of ESG) on cash holdings (significant at the 10% 

or better level). Panel C also indicates a negative impact in all the columns at the 10% or better 
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level of significance when using the Tobit regressions. Panel D suggests that our results remain 

consistent even after controlling for board characteristics and the GFC. In all the 

specifications, the industry and year effects are included in addition to the control variables, 

as specified in Table 5.4 (Column 2). Part B in Table 5.6, which reports results based on eq. 

2, shows a negative impact of the interactions between the introduction, growth, maturity and 

decline/shakeout stages, and the ESG performance on cash holdings using Tobit regression.  

To sum up, we find that ESG has a negative impact on cash holdings when using 

alternative measures for the dependent and independent variables and an alternative estimation 

technique, as well as controlling for additional variables. The negative impact of ESG is 

mainly observed in the introduction, growth, and decline/shakeout stages of the firm life-cycle. 

5.4.4 Robustness tests 

In this section, we use two econometric techniques, PSM and 2SLS, to address the 

endogeneity concern. First, we implement PSM to exploit the assumption of ‘parallel trends’, 

that is, two similar firms expected to follow the same trend without any treatment. In case 

treatment occurs, the impact should be reflected in the difference between the change in the 

two firms (e.g., the treatment and control groups) (Roberts & Whited, 2012). 

We execute a two-step PSM in which we compare the changes in cash holdings for the 

two groups of firms, which are similar in characteristics but which experience different ESG 

performances. We follow prior studies (Fang et al., 2014; Brogaard et al., 2017) to construct 

our treatment and control groups, ranking the sample firms on the basis of the difference in 

their ESG performance. We retain and assign firms into the first and third terciles. We create 

a dummy variable (ESG_tercile) that equals 1 for firms in the top tercile (the treatment group) 

and 0 for the firms in the bottom tercile (the control group). The treatment (control) group 

consists of firms with the highest (lowest) ESG performance. In the first step, we run the logit 

regression for ESG_tercile with all the explanatory variables, as specified in equation (1). The 

predicted estimates from the logit regression are used as the propensity scores for each firm-
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year observation. The logit regression results are reported in Panel A (pre-match column) in 

Table 5.7. The regression results suggest that firms with higher ESG performance are larger 

in size, and have lower leverage, more dividend payments, and higher R&D expenditures. The 

pseudo R-square for the regression is high (59%). 

Table 5.7 Propensity score matching 

 
Panel A Pre-match Post-match 

Variable ESG_tercile 

RETA -0.004 0.056 

 (-0.16) (1.67) 

LEV -0.688** -0.526 

 (-2.02) (-1.70) 

CFTA 7.540*** 4.433 

 (7.91) (1.78) 

CAPEX -4.930*** -1.262 

 (-4.56) (-1.20) 

MTB 0.001 0.001 

 (0.53) (0.52) 

Div_Dum 0.546*** -0.251 

 (4.92) (-1.41) 

ROA 0.014* -0.021 

 (1.89) (-1.45) 

R&D 12.143*** 9.774* 

 (8.87) (1.86) 

Size 4.510*** 0.594* 

 (33.49) (1.89) 

Firm_age 0.005*** 0.010* 

 (2.76) (1.98) 

Constant -15.876*** -1.673*** 

 (-26.58) (-3.76) 

Industry effects Y Y 

Year effects Y Y 

N 5,313 3,344 

Pseudo R-sq 0.590 0.153 
 

Panel B: Difference in firm characteristics  
Variable Treatment Control Difference t-stat 

RETA 0.289 0.243 0.050 1.724 

LEV 0.248 0.227 0.021 1.200 

CFTA 0.060 0.058 0.002 0.610 

CAPEX -0.052 -0.051 -0.001 -0.480 

MTB 5.285 4.488 0.797 0.990 

Div_Dum 0.748 0.685 0.063 1.830 

ROA 6.243 6.495 -0.252 -1.410 

R&D 0.022 0.021 0.001 0.390 

Size 3.780 3.798 -0.018 -1.390 

Firm_age 37.168 33.19 3.978 1.156 

     
Panel C: Propensity score estimator   
Variable Treatment Control Difference t-stat 

ratio_ofcash 0.106 0.208 -0.101*** -13.820 
The table presents the results of the propensity score matching in three panels. Panel A shows the pre- and post-sample 

results, Panel B presents the differences in firm characteristics for the matched sample, and Panel C shows the propensity 

score estimator. Robust t-statistics are shown in parentheses. Standardized beta coefficients are reported. ***, **, * denote 
statistical significance at the 1%, 5% and 10% level, respectively. All variables are defined in Table 5.1. 

In the second step, we use the propensity scores to form one-to-one matched pairs and 

ensure that the firms with higher ESG performance (the treatment group) are sufficiently 
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similar to those with lower ESG (the control group). Specifically, each firm-year with higher 

ESG is matched to a firm-year with lower ESG performance using the closest propensity score. 

We employ matching with replacement and require that the difference in the propensity scores 

of the treatment and matched firms does not exceed 0.1% in absolute value.47 With the 

application of these criteria, we are able to effectively match 3,344 firm-year observations; 

hence, our treatment and control groups are nearly identical along all explanatory variables 

except ESG. We run two diagnostic tests to verify that the treatment and control groups are 

indistinguishable in terms of observable characteristics. In the first diagnostic test, we re-

estimate the logit regression for the post-match sample. The results are reported in Panel A 

(post-match column) in Table 5.7. The magnitude of the regression coefficients is smaller than 

that of those in the pre-match column, and is statistically insignificant, indicating a decline in 

the degree of freedom in the restricted sample. This also suggests that both groups are almost 

similar in terms of observable characteristics. The pseudo R-square drops substantially from 

59% (pre-match) to 15.30% (post-match), indicating that the propensity score matching 

removes all observable differences other than the difference in ESG.  

In the second diagnostic test, we examine the difference for each observable 

characteristic between the treatment and the control firms, and report our results in Panel B in 

Table 5.7. Again, we find no significant differences in observable characteristics between the 

two groups.48 Thus, these results suggest that propensity score matching removes other 

observable differences and increases the probability that any difference in cash holdings 

between the treatment and control groups can be attributed to differences in ESG performance 

rather than to differences in other variables.  

                                                 
47 As a robustness test, we use nearest neighbor matching, changing the matching caliper from 0.1% to 0.5%. The results qualitatively 

remain the same. 
48 The mean differences between treatment and control groups are based on the average treatment effect on the treated (ATT). 
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Lastly, we report a propensity score matching estimator in Panel C. We find a 

significant difference in cash holdings between the treatment and control groups. These results 

suggest that the variation in cash holdings is attributable to a systematic difference in ESG 

performance. Hence, we infer that higher ESG performance leads to lower cash holdings, thus 

mitigating agency cost. 

Second, we use the 2SLS approach to adjust for the endogeneity of ESG performance. 

The challenge of using 2SLS technique is the construction of an instrumental variable (IV) 

that is correlated with the endogenous variable (i.e., ESG_score) but that should not have a 

direct or indirect relationship with the dependent variable (exogenous variable). Specifically, 

valid IV must satisfy two conditions: first, the relevance condition that IV correlates with ESG 

performance after controlling for the set of variables in our model; second, the exclusion 

restriction that the IV influences cash holdings only through its correlations with ESG 

performance conditioning on the full set of control variables. 

In this study, we use the approach used by Arouri and Pijourlet (2017) to construct IV. 

Our IV is the ESG industry mean, computed as the average score of ESG of all the firms in a 

particular year, excluding firm i’s score of ESG in that year. The intuition behind using this 

IV is that a firm’s ESG might be highly related with the industry peers, due to their similar 

business mix and investment opportunities, but that such an industry average is unlikely to 

directly affect a firm’s cash holdings. Moreover, firm-level cash holdings may affect firm-

level ESG but it is less likely to affect industry-level ESG performance. Given these 

arguments, the ESG industry mean should be a valid IV since it is related to firm-level ESG 

but unrelated to firm-level cash holdings.  
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Table 5.8 Two stage least squares 

  
  First-stage Second-stage 

Variable ESG_score ratio_ofcash 

  (1) (2) 

Industry_ESG -0.014**  

 (-2.06)  
ESG_score-fitted  -0.001*** 

  (-3.24) 

RETA 0.238 -0.004** 

 (0.93) (-2.09) 

LEV 1.420** -0.166*** 

 (2.29) (-9.22) 

CFTA -2.897 0.119*** 

 (-5.06) (2.62) 

CAPEX -7.194*** 0.216*** 

 (-10.12) (3.81) 

MTB -0.001 0.000** 

 (0.88) (2.32) 

Div_Dum 1.248*** -0.009 

 (16.26) (-1.42) 

ROA -0.004 -0.001*** 

 (-0.97) (-3.70) 

R&D -3.696 1.471*** 

 (-5.30) (26.69) 

Size 1.152*** -0.067*** 

 (17.22) (-12.08) 

Firm_age 0.006*** -0.000*** 

 (5.78) (-4.91) 

Constant 2.113*** 0.384*** 

 (2.322) (21.69) 

Industry effects N N 

Year effects Y Y 

N 7,502 7,502 

Model fits   
F-statistics 71.53***  

 [0.000]  
Cragg-Donald Wald F-statistics 72.04  
Stock-Yogo weak ID test critical values at 

10% IV size 16.38   
This table presents the results of 2SLS. Column 1 reports the first-stage regression and Column 2 
shows the results of second-stage regression. The robust t-statistic of each coefficient is shown in 

the parentheses. Standardized beta coefficients are reported at the 1%, 5% and 10% levels of 

significance with ***, **, * respectively. All variables are defined in Table 5.1. 

Column 1 in Table 5.8 reports the first-stage regression results in which the dependent variable 

is the ESG_score. The explanatory variables include the IV and the same control variables as 

in eq. (1). As argued, the coefficient on industry_ESG is statistically significant at the 5% 

level, suggesting that the IV is valid because of its relevance and its statistical power to explain 

ESG_score. In addition, the F-statistics is high (71.53) indicating that IV is not weak. Further, 

the p-value of the Cragg-Donald Wald F weak-instrument test is 0.00, rejecting the null 

hypothesis that the instrument is weak (Cragg and Donald, 1993). Column 2 in Table 5.8 

presents the second-stage regression results where we regress the ESG_score-fitted on cash 

holdings while controlling other variables. Our results are consistent with the findings of our 
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main model: the coefficient on ESG_score-fitted is statistically significant and negative for 

cash holdings, indicating that ESG performance leads to lower cash holdings. Thus, after 

minimising endogeneity concerns, we can safely infer that ESG performance reduces cash 

holdings. 

5.5 Conclusion 

This study extends the existing literature on ESG by providing empirical evidence in 

relation to the effect of ESG performance (as well as those of individual E, S, and G scores) 

on cash holdings in non-financial firms. Our study also offers insights to investors into the 

effect of ESG on cash holdings in different stages of the firm life-cycle. Using S&P 1500 US 

firms, we find that ESG has a significantly negative effect on cash holdings, consistent with 

internal and external monitoring mechanisms. We find positive (negative) cash holdings in the 

introduction, growth (mature), and shake-out/decline stages of the firm life-cycle. 

Interestingly, we document a significantly negative effect of ESG performance in the 

introduction, growth and shake-out/decline stages of firms (insignificant in the mature stage), 

consistent with the studies on CSR and access to the capital market (e.g., Cheng et al., 2014). 

Our results are robust to alternative econometric specifications and to alternative measures of 

cash holdings, ESG and the firm life-cycle. To address the endogeneity concern, we use PSM 

and 2SLS and find a negative effect of ESG performance on cash holdings.  

Our study provides understanding of how high ESG performance leads to better cash 

holding policies while providing a strong internal and external monitoring mechanism, as well 

as noting its effect in the different stages of the firm life-cycle. Our study outlines the ESG 

implications for potential investors and their benefits for firms. Future research may consider 

ESG performance and uses of cash in firms. 
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Chapter 6: Conclusion 

6.1 Introduction 

This chapter, which concludes the whole thesis, is organized as follows. Section 6.2 

discusses the three empirical studies including their motivation and findings. Section 6.3 sheds 

light on research contributions. Section 6.4 presents the implications of the research. Section 

6.5 notes some limitations and suggests future research. 

6.2 Summary of three studies and findings 

The main objective of this thesis is to report research examining the relationship 

between corporate governance and cash holdings in Australia and USA. Specifically, the 

research is based on three interrelated empirical studies: (1) the effect of Remuneration 

Amendment Act 2011 on CEO compensation and its spill-over effect on cash holdings in 

Australia; (2) the effect of board gender diversity on cash holdings in the US; and (3) the effect 

of environmental, social, and governance (ESG) performance, a broader perspective of 

governance, on cash holdings as well as in different stages of the firm life-cycle. From these 

three empirical studies, this research concludes that say on pay regulation, board gender 

diversity, and ESG performance are important factors strengthening the corporate governance 

mechanisms in firms.  

6.2.1 Study 1: CEO compensation and cash holdings 

CEO compensation has received mounting attention around the globe in recent years. 

Several countries, such as the UK and the US, have introduced say on pay regulations; 

Australia has introduced a unique regulation, Corporations Amendment Act 2011 (Improving 

Accountability on Director and Executive Remuneration) (the Remuneration Amendment Act 

hereafter), to strengthen ‘say on pay’, which took effect on 1 July 2011. This Act sets out 

unique requirements that enable shareholders to register their dissenting votes more effectually 

against CEO remuneration plans at annual general meetings (AGMs). Firms are set to face 
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severe consequences in case shareholder concerns are not addressed (Monem and Ng, 2013; 

Grosse et al., 2017). Due to its unique requirements, the Act has the capacity to influence 

firms’ CEO compensation policies directly and other related policies, such as cash holdings, 

indirectly (Walker, 2010; Grosse et al., 2017). Since the promulgation of this stringent 

corporate governance reform, a few studies have investigated the effect of the Act on pay-

performance link but their studies are limited to strike and matched non-strike firms only (e.g., 

Monem and Ng, 2013; Bugeja et al., 2016). This study fills the research gap by investigating 

both the effect of the Act across the market and the interactive effect of the Act and CEO 

compensation on cash holdings.  

The empirical results of this research indicate that the Act impacts the CEO 

compensation structure, with firms now use more equity-based incentives (i.e., options and 

shares) and fewer cash bonuses to remunerate CEOs in Australia, which also results in higher 

total compensation. Further, this study finds that CEO’s compensation, including total pay, is 

negatively related to cash holdings (positively with the value of cash holdings) after the Act, 

suggesting that higher CEO equity (thus risk) incentives lead to lower cash holdings. The Act 

has brought about positive changes to CEO equity compensation and has a spill-over effect on 

cash holdings. These findings are statistically robust to several econometrical techniques 

including ordinary least square (OLS) and fixed effect (FE), and are consistent to the two-step 

system generalized method of moments (GMM), and with the propensity score matching 

(PSM) estimators.  

6.2.2 Study 2: Gender diversity and cash holdings 

The recent upsurge in female representation on corporate boards in countries around 

the world has prompted considerable investigation of its material impact on firm policies. Prior 

literature suggests that female directors make a significant difference in corporate decision 

making. Female directors enhance corporate board effectiveness and offset weak corporate 

governance since they are less conformist than their male counterparts (Carter, Simkins, & 
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Simpson, 2003; Gul, Srinidhi, & Ng, 2011). Gender diverse boards engage more in 

competitive discussion, and thus decision making is not likely to suffer from groupthink (Janis, 

1983; Chen et al., 2016). Despite its importance, the literature has overlooked the relationship 

between gender diversity and cash holdings. This empirical study extends the literature by 

investigating the role of board gender diversity in cash holding decisions.  

This study finds that firm’s cash holdings (the value of cash holdings) are negatively 

(positively) associated with board gender diversity. The study also documents a more 

pronounced effect, on cash holdings, of monitoring by female independent directors than by 

female executive directors. Further, the study finds that boards with more than one female 

director have a stronger negative impact on cash holding decisions, supporting the critical 

mass theory (Kristie, 2011). These findings, which are robust to difference-in-differences 

(DID), propensity score matching (PSM), and two-stage least squares (2SLS), are 

generalizable to economies where gender diversity is voluntary. 

6.2.3 Study 3: ESG and cash holdings: life-cycle perspective 

Non-financial performance measured by environmental, social, and governance (ESG) 

factors is receiving mounting worldwide attention from scholars, practitioners, and the 

regulators. These ESG factors (non-financial performance) indicate a firms’ overall initiatives 

towards different stakeholders such as employees, investor communities, regulators, and the 

society (Campbell, 2007; Malik, 2015). These initiatives, which differentiate firms from their 

competitors, build loyalty from investors. ESG factors are becoming increasing important, 

powerful measurements to evaluate firm value. For instance, the United Nations has 

introduced its Principles for Responsible Investment (PRI) (UN PRI 2006). The PRI are 

considered as standards for taking ESG issues into consideration when determining 

mainstream investment decisions. Similarly, well established in literature is the concept that a 

firm’s financial performance and policies follow a expected pattern over the different phases 

of the firm life-cycle (e.g., Miller and Friesen, 1984; Porter, 2008, Faff et al., 2016). Despite 
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the importance of ESG, the literature does not yet report its impact on cash holdings in the 

firm life-cycle. 

This study finds that cash holdings are negatively related with ESG, and observes a 

similar relationship with the individual (E, S, and G) factors. The study also reports positive 

cash holdings in the introduction, growth and decline/shakeout stages of the life-cycle, 

consistent with prior literature. This research finds that ESG performance affects this 

relationship and that cash holdings turn negative in the introduction, growth, and 

decline/shakeout stages. These results suggest a firm’s better access to the capital market as 

well as a lower agency cost. These results are robust to alternative variable specifications, 

alternative econometric specifications (e.g., Tobit regression), additional control variables, 

propensity score matching, and 2SLS. 

6.3 Summary of main contributions 

This section discusses the contributions of this research in general and of the three 

empirical studies in particular. This research contributes to the literature in the field of CEO 

compensation by providing evidence that regulations affect compensation policies as well as 

having a spill-over effect on other key policies. Further, the research extends the existing 

knowledge by providing empirical evidence of the effect of board gender diversity on key 

corporate decisions such as cash holdings. Moreover, the research in this thesis contributes to 

the body of knowledge by highlighting the importance of ESG performance for firms, 

investors, regulators and the society through contributions made in its three studies. 

Study 1: contributions 

The first empirical study extends the literature on CEO compensation and cash 

holdings by investigating the effect of say on pay regulation in Australia and its spill-over 

effect on cash holdings. The study suggests that the Act has the capacity to affect the CEO 

compensation structure, leading to higher equity-based incentives and less cash bonuses. More 

importantly, the study establishes that the Act affects the firms across the market, including 
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the large and established Australian firms rather than the strikes firms only. This study also 

enriches the literature by providing new evidence that the Act affects the firm policies as well 

as CEO compensation. 

Study 2: contributions 

The second empirical study extends the gender diversity literature by providing strong 

empirical evidence regarding the negative impact of board gender diversity on the key 

corporate decision regarding cash holdings. This study, which extends the thin line of research 

linking women on the board to monitoring functions (e.g., Gul et al., 2011; Chen et al., 2017), 

extends this knowledge by providing evidence that the presence and voice of female directors 

are significantly associated with firm decisions, consistent with critical mass theory. This 

study also provides insight into the current debate over the usefulness of board gender 

diversity, considering it to be an important governance mechanism. 

Study 3: contributions 

The third empirical study extends literature on ESG and firm life-cycle by providing a 

robust empirical evidence of a negative effect of ESG on cash holdings. The study also extends 

the growing body of literature which suggests that corporate policies have association with 

different stage of firm life-cycle (e.g., Dickinson, 2011; Faff et al., 2016). This study examines 

the relationship from ESG perspective – the holistic mechanism of corporate governance. 

Further, the study offers insights in to the current debate on the importance of ESG for firms, 

investors and stakeholders. 

6.4 Practical implications 

The research findings reported in this thesis have important implications for 

regulators, firms, investors and researchers. For instance, as the first study provides evidence 

that mandatory say on pay has an impact on corporate governance, regulators may think the 

way forward for shareholder say on pay should be mandatory instead of voluntary, to 

strengthen the governance mechanism. Improving corporate governance through such 
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stringent regulations is expected to be effective in mitigating the agency cost for firms holding 

higher cash reserves, as these regulations provide external monitoring mechanism to reduce 

the agency problem in firms. 

The second empirical study outlines important implications for regulators by 

providing an important insight into the effect of board gender diversity in reducing the agency 

cost of cash holdings. It also provides a signal to investors to consider board gender diversity 

before investment decisions, as male-only boards may indulge in to groupthink. The study 

also explains the importance of board gender diversity for firms to ensure board effectiveness 

and intense monitoring. The study also argues the legitimacy of firm practices in the eyes of 

society and stakeholders after the appointment of women to the board; therefore, regulators 

considering the benefits of board gender diversity may contemplate increasing board gender 

diversity. 

The third empirical study outlines practical implications for regulators, investors, 

firms and the society at large.  Regulators around the world should focus on ESG performance 

to enhance the value of firms for socially responsible investors. ESG performance may itself 

also provide benefits to firms by offering them easy access to capital market through socially 

responsible initiatives. Socially responsible firms have better access to markets; their agency 

cost is lower due to stringent internal and external monitoring mechanisms. Therefore, firms 

should aim to improve their non-financial performance. 

6.5 Limitations and future research 

Several limitations of this research also offer future research directions. This research 

highlights the role of mandatory shareholders say on pay for firms. However, these findings 

may not be applicable to countries with voluntary say on pay. This research examines say on 

pay and CEO compensation from an agency perspective: other compensation factors that have 

not been considered, such as CEO sustainable compensation and compensation for 

nomination committees, may become the focus of future research. Future research may 
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consider firms in any particular industry that has received higher strikes to investigate the 

effect on regulation while comparing firms in other industries. Similarly, firms with highly 

paid CEOs can be compared with those of lower than the industry average and its effect on 

firm decision making in the context of pay regulation.  

Another imperative governance mechanism, board gender diversity, has recently 

attracted mounting attention from regulators and researchers. Board gender diversity 

influences cash holdings by controlling the agency cost. However, these findings may not be 

generalizable in countries with different cultures and institutional settings (e.g., family firms). 

For instance, the institutional and cultural values in China and Japan are different from those 

in US. Future research may consider comparing different countries with distinct backgrounds 

while considering the characteristics of female directors (e.g., marital status, diverse 

experience, qualification etc.). Future research may also focus on comparison of countries 

with mandated gender diversity quotas and voluntary practices of firms while considering the 

personal characteristics of female directors (e.g., educational background, marital status). 

Further, ESG and the firm life-cycle may be considered in different settings, such as 

state owned enterprises (SOE) and non-SOE, or in family firms. In addition, this research uses 

the ESG factors provided by Bloomberg but future research may consider the sustainability 

dimensions provided by the KLD database due, to their distinct criteria. The research considers 

the classification of firms based on cash flow patterns and retained earnings to total assets; 

however, further studies may use different strategies to classify firms into different stages of 

the life-cycle such as maximum likelihood discriminant analysis (MLDA). The research 

specifically focuses on one key corporate policy, cash holdings, but firms’ ESG performance 

may be extended to different countries to investigate other firm-level decisions such as 

dividend payout and risk taking. 
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Appendix 

Appendix (3A) to Chapter 3 

This is the author’s preprint version of the following paper reproduced in accordance with 

the copyright policy of the publisher. 

Atif, M. (2016). CEO compensation and firm’s cash holding: A Pitch. Journal of Accounting 

and Management Information System, 15 (3), 605–611. 

 

Chapter 3A: CEO Compensation and Firm’s Cash Holding: A pitch49 

Abstract 

This letter discusses the application of a pitch using Faff (2015a) pitching template, with 

intention to refine my idea and develop it in a systematic fashion. I find the pitching research 

template interesting; by applying it to my study that enhances the thought process and helps 

in precisely developing the idea before presenting it anywhere and starting work on the project. 

This PRL includes the brief commentary on personal reflection as few sections are quite 

daunting for junior researchers, but continual discussion is the key to refining the idea. 

Keywords: Pitching research, Compensation, Corporate governance, Cash holding, Australia. 

JEL Codes: G32, G34 
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3A.1 Introduction  

I am applying the pitching research template originally developed by Faff (2015a and 

2015b) to the research topic of compensation and cash holding. I recently enrolled in a PhD 

in finance at Griffith University, conducting research in the corporate governance area. I am 

new to research, and find it stressful to wander into a vast research field, looking at where to 

start. My supervisors suggest to involve in pitching research in order to refine and organise 

the idea on which I am currently working as part of my PhD thesis. I feel my research learning 

has greatly expanded since I started to use pitch idea because it has resulted in a major shift in 

refining the idea. I spent some time reviewing the latest version of Faff (2015b) pitching 

research template; reading Beaumont (2015) pitch letter, and discussing these letters with other 

colleagues and staff to make the most of this new idea. I applied the pitching research idea as 

a test case to my first paper. I find the “3–2–1” countdown idea quite an interesting way to 

organise my research. This countdown helps me to focus on relevant dimensions and the scope 

of study instead of wandering around in the literature. The “IDioTs” nomenclature used by 

Faff (2016) is more exciting to remember, and I use it to narrow down ideas, data, and the 

tools I plan to use in the research project. Another interesting visual depiction to use in the 

pitch letter for gaining self-understanding and clarification about contributions of the proposed 

project is the “Mickey Mouse” diagram. By using the template, I am now hopeful that I can 

discuss the first paper with my supervisors more precisely and seek their direct, prudent advice 

for improvement.  

The remainder of this letter is organised as follows: Section 3A.2 contains a brief 

discussion of my pitch application, while Section 3A.3 contains personal reflections on the 

pitch letter, and section 3A.4 is the conclusion.  

3A.2 Brief discussion on pitch application 

           It took over one week to prepare the first draft of this pitch letter and the completed 

template is shown in Table 3A.1. I sought feedback from my supervisors to improve it further, 



 

184 

 

and discussed it with colleagues to gain their comments. On average, I have spent an average 

of six hours a day in preparing the pitch letter. This time includes reading, writing, re-writing, 

meetings, and discussions with other academics to seek guidance. Certainly, the time I have 

spent in completing this letter was really fruitful in terms of learning and gaining a deeper 

insight into my project, CEO compensation and cash holding. This pitch letter is prepared in 

a non-linear format as predicted by Faff (2016). First, I completed the sections that are clearer 

in my mind, and skipped over the others that require more time; I will return to them later. In 

a nutshell, I completed this template in a random fashion by focusing on different sections at 

different times. I found this template rather supportive with its cues, because a pitcher needs 

to focus on these signals to make the idea clearer and more understandable for themselves and 

the reader. I have identified my key paper as Liu and Mauer (2011), which is my source of 

inspiration for working on this project. The main reasons for nominating this paper is its 

quality of ideas, discussion on the topic, and its forceful style of argument. Given the quality 

of Liu and Mauer (2011) study, a lot of work needs to be done in this area; I have explained 

this in answering the template questions “IDioTs” what’s new, and so what. Then, the 

Motivation/Puzzle is also a considerable task to cope with and explain in only 300 words, but 

the cues help a lot to deal with this task and present it in a literary way.   

3A.3 Personal reflection on pitch exercise 

As stated by Faff (2015b), the most difficult task for the novice researcher is to decide 

where to start. Subsequent reading of Beaumont (2015) and Ratiu (2015) also gives an 

impression of their pitch experience. As a new researcher, I never have any idea about how to 

identify contributions towards the literature because we are advised to “read and read”. In 

doing so, novice researchers such as myself get lost in literature trying to identify gaps and 

contributions related to what I am going to do, and to what extent. This generic problem of an 

early-stage researcher is resolved by the “Mickey Mouse” diagram. This visual demonstration 

is a “light in the darkness” for understanding the contributions. This pitch letter gives me a 
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vision of how to start research in a systematic and organised way, while thinking about ideas, 

tools, and contributions by drawing a “Mickey Mouse” diagram.  I never thought about a 

potential journal for publication and the risk factors associated with my idea. Pitching research 

broadened my understanding and knowledge about what may happen and where, at different 

stages of the project, as stated by section K, Other Considerations. By using this template, I 

am able to select a project more rigorously by putting all the details in the template and 

thinking about what is missing and which area requires further attention. I find a few sections 

of the template quite daunting to deal with, such as stating the research question, selecting the 

key study and narrowing the motivation into a small number of words. Then, getting feedback 

and having discussions with other colleagues enabled me to deal with this task. Now, I have a 

clear understanding of my project and its contributions towards literature. Figure 3A shows 

my “Micky Mouse” diagram of the study. 

 

Figure 3A. Mickey Mouse diagram characterizing novelty of research idea.

Cash Holding

Remuneration 
Act/Australia

CEO 
compensation
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Table 3A.1 Completed 2-page pitch template on CEO Compensation and Firm’s Cash Holding 

Pitcher’s Name Muhammad Atif FoR category Compensation and 

Cash Holding 

Date Completed 30 Jan 2016 

(A) Working Title CEO Compensation and Firm’s Cash Holding 

(B) Basic Research 

Question 

Does equity-based compensation influence a firm’s cash holding? 

 

(C) Key paper(s) 1. Liu, Y. & Mauer, D.C. (2011) “Corporate cash holdings and CEO compensation incentives”, Journal of Financial Economics, vol. 102, no. 1: 

183-198. 

2. Tong, Z. (2010) “CEO risk incentives and corporate cash holdings”, Journal of Business Finance & Accounting, vol. 37, no. 9‐10: 1248-1280. 

3. Xu, P.T. (2013) “Managerial incentives and a firm's cash flow sensitivities”, International Review of Economics & Finance, vol. 27: 80-96. 

(D) Motivation/Puzzle Cash holding is the “life blood” of any organisation in running their day-to-day affairs. Using internally available cash saves the transaction costs 

of raising the external funds. According to the succinct rule of finance, managers are carers of shareholders wealth, but sometimes they squander 

the funds (cash) of shareholders for their personal benefits by engaging in opportunistic behaviour, investing in value-destroying acquisitions and 

ventures and preferring risk-eschewing attitudes. This behaviour of agents increases agency problems in firms. Equity-based compensation is 

considered appropriate solution to align the interest of managers and shareholders. This research investigates the problem in unique features of 

Australia by considering the effects of binding vote regulation. 

THREE  Three core aspects of any empirical research project i.e. the “IDioTs” guide  

(E) Idea? Does CEO equity compensation matter for cash holding in a firm? Equity-based compensation has either positive or negative relations with the 

holding of liquid assets. This study uses the ratio of cash and marketable securities to total assets as a measure of dependent variable, while equity-
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based compensation as independent variable. This study would explore the shock to compensation and cash holding as a result of binding vote 

regulation in Australia.  

(F) Data? (1) Country/Setting: 1.1 Australia environment is unique in terms of statutes and market practices since the Australian Remuneration Act 2011, 

the “two strike rule” provides the right to shareholders to give dissenting votes (binding-votes) on an annual remuneration report. If the vote exceeds 

25% for two consecutive years, then the new board is stipulated as per law, unlike the US where shareholders have an advising vote. 

   1.2 We have different measures due to non-availability of vega and delta data. I will use value of options, shares and LTIP offered to CEOs as 

equity compensation and salary, bonus and allowances as direct compensations.  

Unit of analysis: Individual firms. Sample period: 2004–2015. Sampling interval: Annual. Type of data: ASX listed firm. 

(2) Sample size: 500 firms (10000 firm year observations) 

(3) Dataset:  Panel  

(4) Data Sources: SIRCA, Morningstar DatAnalysis Premium.  Data availability: Data is available through Griffith University subscription, with 

a few exceptions.  Hand-collection of data: Yes, for any missing firm year observation data. Timeframe: Griffith University subscribes to 

mentioned databases, so no major delays are expected. Research assistance: No major assistance required. Funding/grants: N/A. Novel new 

data: No 

(5) Missing data/observations: Yes, Missing year values are expected and will be collected from annual reports or company websites. Database 

merging and Cleansing: Yes, the researcher may need to update the ASX codes in SIRCA while merging data from other real time databases. 

(6) Will your “test” variables exhibit adequate (“meaningful”) variation to give good power? Yes. Quality/reliability of data: Databases used for 

this study enjoy a good reputation in the financial press for their reliability and quality.  
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(7) External validity: No. Data and setting is unique in Australia because of non-binding statute and limitation on availability of risk-based CEO 

incentives (vega and delta) in Australia. Value of shares and options given to CEO, s are available.  Construct validity: Since data is from reliable 

sources, it is expected to be accurate and produce nuanced results. 

(G) Tools? Empirical framework: (1) Baseline estimation through Panel fixed effect regression. (2) Difference in difference (DID) to explore the effects of 

regulatory change and to address endogeneity concern. Econometric software: STATA licenced version purchased from vendor. Knowledge of 

implementation of econometric: Assistance required to implement the advance statistical tests. Compatibility of data with framework: Data is 

arranged as required for framework to estimate. Statistical validity: No. 

TWO Two key questions 

(H) What’s New?  (1) This study uses Australia because of the difference in settings and limitation on the US findings generalisability. (2) This research explores the 

relationship between CEO equity pay and cash holding by analysing the effects of binding-votes in Australia after 2011. (3) Additional analysis 

through difference-in-difference technique to check exogenous shock of “two strike” rule before and after 2011.  

(I) So What? CEO equity compensation and cash holding provide an opportunity for outside stake-holders to assess the risk-taking and risk-averse (opportunistic) 

attitude of managers. By having more, clear information, investors can decide to invest in firms or vice versa. Governing boards and responsible 

committees for compensation can devise more acceptable pay structure for managers which is acceptable for shareholders.    

ONE One bottom line 

(J) Contribution? This is the first study in the Australian setting to explore the effects of CEO compensation and cash holding using data after and before the binding-

vote regulation (unlike the prior US research). It also contributes additional analysis of exogenous shock through “difference-in-difference” tool to 

have nuanced results and implications. 

(K) Other Considerations  Collaboration: Not desired. Idea, Data, Tools: Feedback to improve and assistance required from internal econometrician. 
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Target Journal: ‘A’ ranked, Accounting and Finance (AFAANZ). Realistic/Sufficiently ambitious: This is a new idea and a novel country, with a 

different setting and additional analysis, which makes the target journal an achievable goal. No result risk: Low. Competitor risk: High: This is 

an unexplored area and there are more researchers in field who can grab the idea. Obsolescence risk: Compensation is an extensively debated topic 

in top tier journals because it has been area of interest in the financial press with different aspects since the GFC and the discussion is expected to 

continue with more pace in the future. Other risks: Data: Merging data from different databases may pose a risk of inappropriateness. Scope: 

Appropriate coverage.  
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3A.4 Conclusion 

This pitch letter is an overview of my research project on CEO compensation and cash 

holding by using the Faff (2015a) template. I find research confronting as novice researcher, 

but the idea of pitching research works well for me, enabling me to overcome many initial 

obstacles, which are challenging in research. The first draft of the template was quite 

challenging to complete as I have never thought about some of the sections elaborated on 

above. I managed to get through the task by discussing the topic with other academics. After 

using this template, I can say it will be indispensable throughout my PhD study and after as 

well because of its systematic approach to refining and organising an idea and its different 

aspects. Unda (2015) narrates the whole experience as a “compass of research journey” to 

enhance the thought process and helps in confident and clear discussion of the research at 

forums. 
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Abstract 

This paper sheds a new light on the Australian board dynamics by investigating the effect of 

board gender-diversity on corporate cash holdings of ASX 300 listed firms from 2006 to 2016. 

We document a significantly negative relationship between board gender-diversity and cash 

holdings and this relationship becomes more pronounced with two or female directors on the 

board consistent with the critical mass theory. In further analysis of channel effect, findings 

are supportive of female independent directors’ monitoring intensity. Additionally, using 

quasi-experiment techniques, difference-in-differences and propensity score matching, we 

report consistent and statistically robust findings. This study offers useful insights into the 

current global debate on gender-diversity with strong practical implications.  

Keywords: Gender-diversity, cash holdings, corporate governance. 

JEL Classification: G30, G34, J16  
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4A.1 Introduction 

In the recent years, gender-diversity on corporate boards has become a global focus. A 

number of countries (i.e., Norway, Spain) around the world have implemented the gender-

diversity quotas; leaving others to mentor such programs to quicken women’s career 

advancement to the top.51 Without doubts, board gender-diversity, as one of corporate 

governance mechanisms, is a significant ongoing issue. The academic cohort has responded 

to this global fashion by presenting quantitative and qualitative evidences on the differences 

and effects of gender-diversity on corporate outcomes (i.e., the dividend payouts, stock 

liquidity). We build on gender-diversity literature by investigating the significance of female 

on the board in the context of firm resources management. Particularly, this study provides an 

evidence on the relationship between board gender-diversity and corporate cash holdings as 

one of the important decisions in corporate resources management. 

Extant literature investigates the role of female directors in the ‘business case’ (e.g., 

Carter et al., 2003, Ferrel and Hersch, 2005; Carter et al., 2010; Liu et al., 2014); however, 

offers mixed findings: some empirical evidences find beneficial effects of board gender-

diversity while others report no, even negative effect. A seminal study of Adams and Ferreira 

(2009) document that female directors may not necessarily improve firm performance but their 

presence on the board has beneficial effects, which are not only limited to better monitoring, 

executives’ accountability and improved board attendance but also leads to high quality board 

deliberations. Those findings regarding board gender-diversity draw a new line of the inquiry 

for researchers to investigate the female role in the board beyond the firm performance. In 

attempt to investigate female directors role, prior studies examine the female role in agency 

cost (Jurkus et al., 2011), stock liquidity and price informativeness (Gul et al., 2011; Ahmed 

                                                 
51 For instance, in 2003, Norway promoted board gender diversity by mandating 40% of board members being female, followed by Spain 

who mandated the same quota to be met by 2015.  In addition, European commission is seeking to implement 40% gender-diversity quota 
across Europe in the recent years. Belgium, France, Germany, Netherlands, Sweden and the UK are all considering the feasibility of imposing 

a gender quota on their corporate boards. Multiple research agencies in the U.S., such as the Interfaith Center on Corporate Responsibility 

and the National Association of Corporate Directors Blue Ribbon Commission, all considering the feasibility of imposing a corporate gender-
diversity quota. 
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et al., 2017a and 2017b), earnings management (Arun et al., 2015), earnings quality (Strydom 

et al., 2016), sustainability reporting (Zaman et al., 2016), and dividend payouts (Chen et al., 

2017). Liu et al. (2014) document a positive relationship between gender diverse boards and 

firm performance using return on assets (ROA) and return on sales (ROS).52 They document 

that board gender-diversity decreases agency problem and such a relationship improves further 

with higher proportion of female directors consistent with the critical mass theory. They also 

observe a pronounced impact of women executive director’s power than independent female 

directors on firm performance (ROA and ROS). Chen et al. (2017) find that women on the 

board increase dividend payouts consistent with the agency theory and independent female 

directors are more closely associated with the dividend payouts policy. The fundamental 

objective of those studies is to provide evidence on the effectiveness of having female directors 

on the board that lead to an efficient governance mechanism facilitating the business case. 

However, in examining the effects of female directors on the key firm policies and outcomes, 

the existing strand of literature overlooks the cash holding decisions – one of important 

decisions in resources management. 53  

Firm cash holdings, which refers to proportion of cash to assets, is an ideal policy for 

investigating the implications of male versus female traits in the board room. Cash holdings is 

said to be a source of agency problem due to opportunistic behaviour of managers (Jensen, 

1986). Cash holdings, a most liquid asset, allows managerial discretionary and self-perquisite 

spending without outside scrutiny (Jensen, 1986, Harford et al., 2008, among others). Firms 

have to undergo financial market scrutiny in case of lower cash holdings and funding 

requirements. Previous studies on corporate cash holdings (e.g., Ozkan and Ozkan, 2004; Zeng 

and Wang, 2015) examine the role of board and CEO gender in cash holdings decisions. The 

                                                 
52 Carter, D'Souza, Simkins, and Simpson (2010) find no significant relationship between gender diversity and performance consistent with 
Ferrel and Hersch (2005). 
53 The study of Zeng and Wang (2015) examines the relationship between CEO gender and cash holdings using a sample of Chinese SOE 

and non-SOE firms and finds a positive association. Their findings lend support to women risk aversion behaviour and such behavior of 
women corporate leaders may render firms less competitive in the market. Further, women leaders risk aversion attitude may also create 

ceiling on women career advancement. Moreover, the findings are limited to Chinese corporate governance structure that is characterized by 

a higher proportion of executive female directors, and low level of board independence compared with other countries such as US (see, Liu 
et al., 2014; Chen et al., 2017) 
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underlying objective of these studies is to relate the corporate boards with cash holdings 

decisions and mainly investigate the effect of board characteristics including CEO gender on 

the agency problem of cash holdings. However, little is known about how board gender-

diversity, as a corporate governance mechanism can influence managerial opportunistic 

behaviour in cash holding decisions. We fill the research gap in the literature by examining 

the effect of board gender-diversity on cash holdings decisions, in particular, the relationship 

between female directors monitoring intensity and effect of higher presence (critical mass) on 

cash holding decisions (a key corporate decision). 

Our study is further motivated by the recent upsurge in gender-diversity calls around 

the world and specifically in Australia. The Australian context provides an ideal setting to 

study the relationship between board gender-diversity and cash holdings because of a 

significant increase in female directors on boards during the last few years in response to 

Australian Institute of Company Directors (AICD) calls to achieve a target of at least 30% 

female directors on all corporate boards. Moreover, AICD also urges the Australian Stock 

Exchange (ASX) 200 firms to achieve such a target by the end of 2018. Likewise, the ASX 

Corporate Governance Council amended the ASX Corporate Governance Principles and 

Recommendations in 2010 to include the enhanced gender-diversity reporting mechanism for 

all the listed firms. Since that amendment, the gender-diversity has soared up to 42% in ASX 

200 listed (AICD, 2016). Given the large number of female directors on the board and their 

effect on board monitoring functions, this paper is the first to timely investigate the 

relationship between board gender-diversity on firm cash holding decisions of Australian 

firms.  

This study employs the sample of ASX 300 listed firm (1,848 firm-year observations) 

during the period 2006–2016. Our sample sufficiently covers the pre - and post gender-

diversity reforms periods. Using the percentage of female directors (main proxy for board 

gender-diversity), we find a negative relationship between board gender-diversity and cash 
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holdings while controlling for other governance and firm specific variables. Our results are 

robust to alternative econometric specifications such as lagged independent variables, two 

stage least squares, and two-step system generalized method of moments (GMM). We also 

report similar results using quasi experiment settings such as difference-in-differences (DID), 

and propensity score matching (PSM) mitigating the potential endogeneity and women self-

selection bias. In a finer analysis, we find that having more than one female director on the 

board leads to strongly negative relationship with cash holdings consistent with the critical 

mass theory. In a further channel analysis, we find that the effect of female independent 

directors outweighs the female executive directors. We also find significantly negative effect 

of gender-diversity on cash holdings in the post reforms period supporting gender-diversity 

calls. 

Our major contributions to the existing literature are three fold. First, we add to the 

recent literature on gender-diversity. We provide new empirical evidence on the effect of 

board gender-diversity on cash holdings next to several corporate key outcomes, which are 

affected by board gender-diversity i.e., risk taking (Berger, Kick, & Schaeck, 2014), 

acquisitions and investment (Huang & Kisgen, 2013), firm performance (Farrell & Hersch, 

2005), governance quality (Adams & Ferreira, 2009), information disclosure (Ahmed et al., 

2017), and dividend payouts (Chen et al., 2017). Second, we contribute to corporate 

governance literature. Prior studies on corporate board and cash holdings use overall board 

strength in determining the cash policy. Despite the role of gender-diversity in strengthening 

corporate governance mechanism (Adams and Ferreira, 2009; Gul et al., 2011), prior studies 

on the governance-cash policy nexus do not consider gender-diversity as an important 

governance instrument. We extend this literature by investigating the effect of board gender-

diversity, as one of governance mechanism on cash holding decisions. Third, our study 

presents a timely evidence in support of gender-diversity reforms when significant changes to 

board structures have occurred to ASX companies. The new evidence is consistent with critical 



 

197 

 

mass theory that more than one female directors have pronounced effect on cash holdings, but 

our study also disavow assumptions that female directors on boards are mere ‘tokens’ because 

our results suggest that even one female director has effect (marginal) on cash holdings. Our 

study compliments the current discussions over the usefulness of gender-diversity offering 

new insights for regulators. Thus, we support recent calls for gender-diversity on ASX 

corporate boards. 

The rest of the paper is organised as follows: Section 4A.2 reviews the literature 

followed by hypotheses development. Section 4A.3 discusses the sample selection and 

summary statistics. Section 4A.4 presents the research method. Section 4A.5 examines the 

relationship between gender-diversity and cash holdings. Section 4A.6 concludes the study. 

4A.2 Literature review and hypothesis development  

A gender-diverse board offers different benefits to firms including strong monitoring, 

quality decision-making through board deliberations followed by diverse experience, 

innovative perspectives to solve complex issues (Cox, 1993). Prior studies unfolding the 

benefits of board room gender-diversity mainly draw on agency theory (Jensen and Meckling, 

1976), and the critical mass theory (Kanter, 1977). 54   

Agency problem of cash holdings and board gender-diversity  

Cash holdings are categorised into operational requirements and the agency problem. 

According to operational necessities, more importantly known as precautionary motive, cash 

holdings serve as a shield against future funding and underinvestment risk next to transaction 

cost motive (Han & Qiu, 2007; Bates, Kahle, & Stulz, 2009). Extant literature suggests the 

importance of precautionary cash reserves for firm income because of future cash flow shocks 

                                                 
54 Board gender-diversity also links the role of independent directors using Resource dependence theory (Pfeiffer and Kalanick, 1978) that 

argues businesses depend on external resources to survive. There are three important outcomes of board linkages to external environment as 

referred by resource dependence theory: advice and counsel, legitimacy, and communication. First, female directors bring innovative 
perspectives, diverse experience and reputation to board room where firms may accrue the benefits of high quality advice and deliberations 

to resolve complex issues (Hues and Solberg, 2006; Kraits, 2003). Second, firm policies are considered legitimised and in line with social 

norms and valued by investors and stakeholders (Cox & Blake, 1991). Third, women are better able to communicate and connect with other 
women customers, labour and society reducing firms’ dependencies on external linkages (Hillman et al., 2000; Fields and Keys, 2003). 

However, female executive directors can contribute to firm decision making more effectively due to close proximity and direct involvement 

in firm operations (Liu et al., 2014). Therefore, female executives directors influence the corporate decisions directly, thus, cash policy in 
particular may lead to better resources management (see Davis, Babakus, Englis, & Pett, 2010). 
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and capital market fraction (Almeida, Campello, & Weisbach, 2004; Bates et al., 2009; 

Riddick & Whited, 2009). However, the precautionary reserves should decrease in strong 

governed firms at the time of low cash requirement in line with investment and market 

conditions (Duchin, 2010). Another important motive of cash holdings is agency problem that 

arises due to separation of ownership and control. Managers have incentives to hold cash to 

pursue private benefits (Jensen, 1986; Malmendier & Tate, 2008). Moreover, managers hold 

cash to shield themselves from market scrutiny by the financial press and analysts. Cash 

holdings tend to be inefficient when driven by agency motives. 

The potential solution to agency problem is efficient monitoring and guidance by 

boards (Fama & Jensen, 1983). Fama (1980) argues that board is an integral control 

mechanism to safe guard the interests of shareholders. The quality of corporate governance 

through effective board monitoring, advice and oversight plays a seminal role in influencing 

such motives55 of cash holdings (see for detail Dittmar, Mahrt-Smith, & Servaes, 2003; 

Harford et al., 2008). Similarly, Boubaker, Derouiche, and Nguyen (2015) find that internal 

governance leads to influence the firm cash holdings and managerial decision making. They 

argue that well-structured boards reduce the agency problem of cash holdings.  

Empirical studies in the line of board gender-diversity suggest that female directors are 

more active in monitoring tasks. For instance, Adams and Ferreira (2009) show that female 

directors require executive accountability, women’s presence on the board results in improved 

attendance and strengthen the monitoring function, thus better monitors. Gender-diverse 

boards also help to avoid group think thereby, improving the quality of discussion among 

board members (Gul et al., 2011) that leads to optimal decision making, thus forming effective 

boards. Such facets, monitoring, fairness, and unique qualities of deliberations in women can 

be tracked back into their democratic and better leadership skills (Johnson and Eagly, 1990; 

                                                 
55 Dittmar and Mahrt-Smith (2007) observe higher cash holdings in the countries where investor protection is very poor suggesting internal 

governance as strong pillar to implement the rational cash reserves. Similarly, (Harford, Li, & Zhao, 2008) show that managers disgorge cash 
by investing in negative NPV projects where corporate governance mechanism is not in place. 
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Cox, 1994; Daily & Dalton, 2003). Moreover, women are considered less likely to behave 

unethically for financial gains at the expense of others (Bernardi & Arnold, 1997; Krishnan & 

Parsons, 2008). Hence, female directors enhance the board capabilities to effectively preform 

the monitoring role in the best interests of shareholders. 

In sum, board gender-diversity enhances monitoring and decision making function of 

board, where one may expect that female directors affect the agency cost of cash holdings. 

Specifically, female directors can restrain the opportunistic behaviour of managers exercising 

discretionary power to limit the agency problem of cash reserves. Therefore, better control, 

conservatism and board monitoring may improve the management of resources in general and 

cash holdings in particular. Hence, we hypothesis as follows; 

H1:  Board gender-diversity have negative impact on corporate cash holdings. 

Tokenism and board gender-diversity 

Kanter (1977) refers minorities in top management group as “token” indicating 

someone who is the sole representative of a particular group (e.g., woman). Kanter (1977) 

further suggests that observers likely to destroy the image of women tokens in such ways that 

are not linked to the qualities of leadership. The main reason behind is that men hold the top 

positions (i.e., directors) and women applicants are likely to deem unfit for such positions due 

to lack of attributes (Powell & Butterfield, 2002). Such traditional women’s token status in the 

top management reinforces the insufficient attributes labels for them to hold the top positions 

(i.e., director on the board) (Lee & James, 2007). 

Due to such conventions regarding female directors, one female director may be 

considered as token by stakeholders that her impact on board decision making is likely to be 

limited or sometimes met with downright derision (Maass and Clark, 1984), and she may even  

encounter negative experiences (e.g., Goldenhar et al., 1998). The influence of female 

directors on the board may be considered varying with their presence. When the size of the 

token minority group increases to the point where the group is no longer considered as token, 
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then the perspective of the group members and the nature of relationship between minority 

and majority status changes substantially (Bear et al., 2010; Torchia et al., 2011). As an 

extension to critical mass theory Kristie (2011) summarises that one female director in 

considered as token, two are a presence and three are a voice. We expect a negative impact of 

female directors’ presence-voice on cash holding decisions when critical mass is achieved. 

Hence, we hypothesizes as follows; 

H2:  The presence of female directors have strong negative effect on corporate cash holdings. 

4A.3 Data and summary statistics 

Sample 

Our initial sample consists of Australian Stock Exchange (ASX) 300 listed firms 

collected from Bloomberg covering the period 2006–2016 covering all industries. Bloomberg 

provides information on firm board characteristics and accounting variables such as 

percentage of board gender-diversity, board independence, board size, total assets, and 

leverage. Consistent with previous studies (e.g., Chen et al., 2017), we exclude the firms in 

financial services industry due to their specific liquidity requirements and stringent regulatory 

conditions. We, further require sample firm-years to have gender-diversity and accounting 

data to be part of the final sample. Therefore, after applying such scrutiny, we receive 1,848 

firm-year of data on 256 firms subsequently. All continuous variables are winsorized at the 1st 

and 99th percentiles to outweigh the impact of outliers. 

Variables and descriptive statistics 

Dependent variable 

We measure the cash holdings (CASHTA) as ratio of cash and marketable securities to 

total assets following prior studies (Bates et al., 2009; Nikolov & Whited, 2014; Liu, Luo, & 

Tian, 2015). Notably, such measure represents the cash holdings available at the disposal of 

managers in proportion to assets and may be subject to managerial discretion. The average 

cash holdings is 11% over the full sample period as shown in Panel A Table 4A 2.  
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Independent and control variables 

The variable of interest in this study is board gender-diversity. Prior studies suggest 

that it can help in the improvement of board effectiveness and likelihood of reducing agency 

cost. Those studies use percentage of female directors on the board to measure gender-

diversity (e.g., Adams & Ferreira, 2009; Ahern & Dittmar, 2012; Huang & Kisgen, 2013; 

Faccio, Marchica, & Mura, 2016). Other studies employ the number of female directors or use 

dummy variable to represent gender-diversity based on the idea of critical mass needs to be 

achieved (e.g., Simpson et al., 2010). We measure the board gender-diversity including the 

percentage of female directors to total number of directors, number of female directors on the 

board, a set of female directors dummy variables, one female (W1)( a dummy variable equals 

1 when board has one female directors and 0 otherwise), two female (W2) (a dummy variable 

equals 1 when the board has two female directors and 0 otherwise), and three or more female 

directors (W3) (a dummy variable equals 1 when board has three or more female directors and 

0 otherwise).  
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Table 4A 1 Variable definition 

 
Notation Variable name Measure 

Panel A: Cash holdings 

CASHTA Cash holdings Ratio of cash and marketable securities to total assets 

Panel B: Gender diversity variables 

WOBP Percentage of female directors The number of female directors on board expressed as a percentage of total board size 

WOBN Number of female directors The number of female directors on board 

W1 Female dummy 1 A dummy variable equals1 if firm has one female director on board and 0 otherwise 

W2 Female dummy 2 A dummy variable equals1 if firm has two female directors on board and 0 otherwise 

W3 Female dummy 3 A dummy variable equals1 if firm has three or more female directors on board and 0 otherwise 

Panel C: Governance variables 

LBSIZE Board size Natural log of number of directors on the board 

B_IND Independent directors The percentage of independent directors on board 

CEOD CEO duality A dummy variable equals1 if CEO is also the board chairperson and 0 otherwise 

Panel D: Firm specific variables 

LEV Leverage Total debt divided by total assets 

CAPEX Capital expenditure Total capital expenditures scaled by total assets 

DIVD Dividend Dividend paid as dummy variable equals 1 when dividend paid and 0 otherwise 

TOBINQ Tobin Q Market value divided by book value of equity 

LNCF Free cash flow Natural log of free cash flows 

FSIZE Firm size Natural log of total revenue turnover 
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Table 4A 2 Descriptive statistics 

    
Variable       N       Mean        1st Quartile      Median   3rd Quartile         Std. Dev. 

CASHTA 1912 0.1120 0.0223 0.0542 0.1302 0.1514 

WOBP 1912 12.0289 0 12.5000 20 11.7951 

WOBN 1912 0.8661 0 1 1 0.8625 

W1 1912 0.3870 0 0 1 0.4872 

W2 1912 0.1726 0 0 0 0.3780 

W3 1912 0.0434 0 0 0 0.2038 

LBSIZE 1912 0.8247 0.6989 0.8450 0.9030 0.1287 

B_IND 1878 65.5578 57.142 66.6700 83.3330 20.5513 

CEOD 1907 0.0430 0 0 0 0.2029 

LEV 1911 0.2253 0.0926 0.2220 0.3250 0.1697 

CAPEX 1911 -0.0658 -0.0753 -0.0388 -0.0154 0.0900 

DIVD 1900 0.8000 1 1 1 0.4001 

TOBINQ 1873 2.0191 1.0570 1.4261 2.1832 2.2412 

LNCF 1899 1.3221 0 1.5400 2.1225 1.0353 

FSIZE 1798 2.8261 2.3166 2.8604 3.3668 0.8477 

Panel B: Sample industry distribution    

GICS 

     # of sample 

firms 

       % of firms with 

WOBP          WOBP 

           % of firms with 

CASHTA % of firms with CASHTA with     WOBP 

Energy 14 85.7142 18.7786 71.4285 85.7142 

Materials 52 65.3846 17.9000 100 65.3846 

Industrial 30 83.3300 20.5900 100 83.3333 

Consumer 51 94.1176 19.8864 100 94.1176 

Staples 21 71.4200 21.6836 100 71.4285 

Health 22 81.8181 19.5200 100 81.8181 

Information 17 82.3529 21.5532 100 82.3529 

Telecommunication 7 57.1428 23.8548 100 57.1428 

Utilities 6 83.3345 23.1785 100 83.3333 

Real estate 36 77.7777 19.8755 100 77.7777 

Total/Average 256 78.2392 20.6800 97.1428 78.2403 

Panel C: Sample distribution by year with one, two or more female on the board 

             Year        year sample firms              % of firms with no women          % of firms with W1          % of firms with W2          % of firms with W3 

2006 127 51.1811 46.4566 1.5748 0.7874 

2007 145 56.5517 41.3793 1.3793 0.6896 

2008 153 58.8235 37.9084 3.2679 0.6535 

2009 160 56.8751 35.6251 6.2500 0.6250 

2010 171 47.3684 39.1812 6.4327 0.5847 

2011 184 35.3260 42.9347 17.9347 3.8043 

2012 201 35.8208 39.3034 20.8955 3.9800 

2013 221 33.4841 36.6515 24.4343 5.4298 

2014 245 30.6122 25.1020 28.1632 6.1224 

2015 253 22.9249 36.7588 29.2490 11.0671 

2016 52 11.5384 39.6226 32.6923 15.3846 

Total/Average 1912 40.0460 38.2658 15.6612 4.4662 

Panel A presents the descriptive statistics on full sample and panel B shows the descriptive statistics with respect Global Industry Classifications Standards (GICS). 

Panel C reports the sample distribution over sample period with respect to zero, one, two, and three or more female directors on the board. Refer Table 4A 1 for 
variables definitions.  



 

204 

 

We find averagely 12% female directors on the boards based on our full sample. The 

percentage is higher than the US (8.5%) as reported in Adams and Ferreira (2009) and even 

Spain (7.8%) as documented by Pucheta-Martinez and Bel-Oms (2016). We also find that 

average number of female directors is 0.86. Among other alternative measures of board 

gender-diversity include dummy variables with an average of 0.38, 0.17, and 0.04 for W1, W2 

and W3, respectively.  

Following prior studies, we include several firm characteristics associated with cash 

holdings and board composition (Adams and Ferreira, 2009; Liu and Mauer, 2011, among 

others). These characteristics include board size, CEO duality, firm growth, and leverage. We 

group control variables into two classes. The group of board characteristics includes the board 

size (LBSIZE) measured as natural log of number of directors on board, the presence of 

independent directors on the boards (B_IND), and CEO duality (CEOD) a dummy variable 

equals 1 when CEO is chairperson 0 otherwise. Panel A in Table 4A 2 shows the board size 

as 0.82 on average, board independence is 65.55% averagely, and CEO duality is 0.04 on 

average. Firm characteristics group includes leverage, measured as book value of total debt to 

total assets (LEV) with an average value of 0.22. The relationship between cash holdings and 

leverage is ambiguous (Ozkan & Ozkan, 2004) because higher debt exposed the firm to 

bankruptcy while higher cash holdings are used to hedge the risk of financial distress by highly 

levered firms. Capital expenditure is ratio of capital expenditure to total assets (CAPEX). 

Dividend payment is a dummy variable (DIVD) equals 1 if paid 0 otherwise with 0.80 mean 

value. We control dividend because firms may determine the amount of cash to be kept for 

disbursement to shareholders in the form of dividend. Growth opportunities are measured as 

tobin’s Q (TOBINQ) that shows an average of 2.01. Free cash flow is measured as natural log 

of free cash (LNCF) that shows 1.32 average value. Size of the firm is measured as the natural 

logarithm of total sales (FSIZE) that depicts the 2.82 mean value. We predict negative sign for 
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size with respect to cash holdings. Detailed definitions of the variables are presented in Table 

4A 1. 

Sample statistics 

Panel B in Table 4A 2 shows the industry distributions of sample. Consumer industry 

sector is more concentrated with female directors on the board (94%) followed by energy 

sector with (85%). However, in terms of highest percentage of female directors on the board, 

telecommunication (24%) and utilities (23%) sectors take the lead followed by staples (22%) 

and information technology (22%) sector. Women are least represented in material sectors 

(18%). Moreover, consumer sector reports 100% firms with cash holdings and 94% firms have 

female directors on the board. Panel C in Table 4A 2 shows the sample distribution in years 

with no female, one female, two and three female directors on the board. The decrease in 

percentage of firms with no female director is evident over the years starting from 51% in 

2006 and 11% in 2016. There is mixed trend in one female directors over the sample period, 

however two female directors on the board have increased from 2% in 2006 to 32% in 2016, 

whereas after 2010, a sharp increase is evident due to calls for gender-diversity by AICD. 

Similarly, three female directors have increased up to 15% in 2016. In full sample, about 38%, 

16%, and 5% firm-years have one, two and three or more female directors on their boards 

respectively, and remaining 40% firm-year observations have no female director on their 

boards. 

Univariate analysis and correlation 

Table 4A 3 reports a univariate analysis of firm-years with and without female 

directors on the boards using sample t-test. The results show that out of 1,912 firm-year 

observations, 1,152 firm-years have at least one female director, and 759 firm-years have no 

female on their boards. The mean cash holdings in firms with female directors is 0.08% and 

without female directors is 15% that supports our argument of gender-diversity reduces the 

cash holdings thus the agency problem. Board size and board independence is higher in with 
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women sample 0.86 and 71%, respectively compared with that of without women sample 0.76 

and 58%. Notably, firm leverage is high in with women sample contrary to the women risk-

aversion argument as in Zeng and Wang (2015), and dividend payments are also high in with 

women sample compared to that of without women. All the variables mean differences are 

statistically significant at the 1% level. 

Table 4A 3 Univariate test 

     
  Firms with women Firms without women Difference 

Variable N Mean Std. Dev. N Mean Std. Dev.  Difference t-test 

CASHTA 1152 0.0854 0.1246 759 0.1524 0.1774 0.0669 9.6918*** 

LBSIZE 1153 0.8655 0.1152 759 0.7627 0.1232 -0.1028 -18.5809*** 

B_IND 1143 70.5376 18.6444 735 57.8136 20.9892 -12.724 -13.7338*** 

CEOD 1150 0.0139 0.1172 757 0.0872 0.2823 0.0732 7.8368*** 

LEV 1152 0.2398 0.1601 759 0.2034 0.1812 -0.0363 -4.6039*** 

CAPEX 1152 -0.0561 0.0704 759 -0.0806 0.1119 -0.0245 -5.8823*** 

DIVD 1145 0.8821 0.3226 755 0.6755 0.4685 -0.2065 -11.3808*** 

TOBINQ 1133 1.8561 1.5846 740 2.2687 2.9622 0.4126 3.9100*** 

LNCF 1141 1.5568 1.0450 758 0.9689 0.9136 -0.5879 .0466*** 

FSIZE 1123 3.0552 0.7792 675 2.4449 0.8200 -0.6103 -15.7686*** 
Firms are classified ‘with women’ if they have at least one female director on their board ‘without women’ otherwise. The mean, standard deviation, mean difference, 

and t-statistics are report respectively. Superscript stars * ** ***denote the significance at the 10%, 5%, and 1% levels respectively. Refer Table 1 for variables 
definitions. 

      

Table 4A 4 presents the correlation matrix for the variables in our regression model to check 

the multicollinearity problem. Gender-diversity variables are negatively associated with cash 

holdings. In our sample, the highest correlation exists between the percentage of female 

directors on the board (WOBP) and number of female directors on the board (WOBN) (0.92). 

As a general principal, correlation higher than 0.70 may indicate a multicollinearity issue. 

Since, we use gender-diversity variables in separate regression models rather than 

simultaneously. The remaining variables report no correlation coefficient value higher than 

0.70, only the board size (LBSIZE) and firm size (FSIZE) has correlation of 0.61 and the reason 

behind is that large firms usually have large boards (Monem, 2013). In addition, to test the 

potential effect of multicollinearity between variables, we compute (not tabulated) the 

variance inflation factor (VIF). All the variables have VIF less than ‘5’ and overall mean value 

is 3.5556 suggesting that multicollinearity is unlikely to be a serious threat in our model.

                                                 
56 Lardaro (1993) suggests that multicollinearity can cause issue if VIF exceeds 10. 



 

207 

 

Table 4A 4 Correlation matrix 

             
No. Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 CASHTA 1.0000               
2 WOBP -0.1696 1.0000              
3 WOBN -0.1981 0.9246 1.0000             
4 W1 -0.0675 0.1002 0.0030 1.0000            
5 W2 -0.1250 0.4773 0.5060 -0.4201 1.0000           
6 W3 -0.0576 0.4211 0.4828 -0.1904 -0.1291 1.0000          
7 LBSIZE -0.2198 0.1849 0.4495 0.0360 0.2481 0.2577 1.0000         
8 B_IND -0.0836 0.2870 0.3150 0.0375 0.1785 0.1622 0.1615 1.0000        
9 CEOD 0.0508 -0.1299 -0.1367 -0.0902 -0.0710 -0.0279 -0.0845 -0.0708 1.0000       

10 LEV -0.4165 0.1520 0.1811 -0.0283 0.1314 0.0965 0.1784 0.0230 -0.0593 1.0000      
11 CAPEX 0.0174 0.1062 0.1078 0.0579 0.0651 0.0196 0.0900 -0.0498 -0.0931 -0.0482 1.0000     
12 DIVD -0.2783 0.1821 0.2106 0.0742 0.1365 0.0576 0.1963 0.0328 -0.0123 0.1555 0.1282 1.0000    
13 TOBINQ 0.4826 -0.0510 -0.0719 -0.0339 -0.0310 -0.0302 -0.1226 -0.0453 0.0393 -0.2091 0.0486 -0.0971 1.0000   
14 LNCF -0.1038 0.2116 0.3158 0.0074 0.1795 0.1870 0.3722 0.1552 0.0014 0.0609 0.3304 0.3045 -0.0046 1.0000  
15 FSIZE -0.3939 0.2460 0.4190 0.0148 0.2504 0.2302 0.6171 0.2720 -0.0352 0.1916 0.0909 0.3698 -0.3158 0.4974 1.0000 

Table 4 presents the correlation matrix among the variables used in this study. Refer Table 1 for variable definition. 
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4A.4 Empirical methodology 

Main model and estimation method 

We test our hypotheses (H1 and H2) using the following regression model: 

cashit = α + β1(gender_diversity)it + β2(board_characteristics)it  + δ3(firm_characteristics)it +

δ4∑(industry effect)𝑖 + δ5∑(year effect)t + εit       (1) 

where board gender-diversity is measured as the percentage of female directors on the board 

- a variable of interest (WOBP), the number of female directors on the board (WOBN), and a 

set of three female directors dummy variables (W1, W2, W3). Board characteristics include 

board size (LBSIZE) chief executive officer (CEO) duality (CEOD), and board independence 

(B_IND). Firm controls are related to accounting variables leverage (LEV), and capital 

expenditure (CAPEX) among others. All the variables are defined in Table 4A 1. 

We use ordinary least square (OLS) as baseline regression to explore the differences 

in time-series and cross-sectional aspects of panel data controlling for industry (INDUSTRY 

EFFECT), and year effects (YEAR EFFECT). Further, to choose between the fixed effect and 

the random effect, we perform a Hausman test and un-tabulated result confirms the suitability 

of fixed effect (FE), 57 which helps eliminate omitted variable bias and control for year 

fluctuations. We use panel fixed effect approach referring this as FE method. The standard 

errors are corrected for clustering at the firm level to control for heteroscedasticity and within-

firm correlation in the residuals (Petersen, 2009). 

Robustness check 

Our study faces a challenge of potential endogenous relationship between board 

gender-diversity and cash holdings due to the possibility of omitted variable bias or causality. 

For instance, managers that are responsive to shareholders’ interests and hold less cash may 

also be more responsive to greater calls for gender-diversity meaning by the corporate boards 

may be motivated to hire qualified female directors to meet regulatory pressure (i.e., gender 

                                                 
57 The technique is commonly suggested for panel data estimation (see Wooldridge, 2002 for detail). 
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reforms). This would suggest that the percentage of female directors is endogenous. We 

address this concern in several ways. First, we use lagged independent (board) variables where 

we replace the contemporaneous variables with one-year lagged to control the simultaneity 

bias (Harford et al., 2008). Second, we employ the dynamic panel data model, the two-step 

system generalized method of moments (GMM) to address undetected heterogeneity, causality 

problem and dynamic endogeneity in the model in our model. Third, we use two stage least 

squares (2SLS) approach to extract the exogenous components from board gender-diversity 

and then use it to explain the cash holdings. Moreover, we employ the DID that compares the 

changes in cash holdings around the gender-diversity reforms in a matched sample. In PSM, 

we match the firm-years with female directors’ sample with that of without, but with no 

significant differences in terms of all the other variables. 

4A.5 Results 

Main results for cash holding 

First, we examine whether the percentage of female directors on the board (WOBP) 

significantly effects firm cash holdings. Table 4A 5 illustrates the results based on main 

regression model in two panels. In Panel A, we measure the gender-diversity as the percentage 

of female directors on the board and cash holdings as ratio of cash to total assets. We report 

the results of baseline models OLS, and FE in columns (1–2), respectively. Year and industry 

effects are included with clustered standard errors at the firm level in all the regression 

specifications. 
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Table 4A 5 Female on the board and the effect on cash holdings 

 
                                                      Panel A: CASHTA       Panel B: CASHR 

  
(1) 
OLS 

(2) 
FE 

(3) 
OLS 

(4) 
FE 

WOBP -0.0061** -0.0031** -0.0029** -0.0014** 

 (-2.37) (-2.08) (-2.15) (-2.01) 

LBSIZE 0.0046 -0.0320 0.3987*** 0.1246 

 (0.16) (-1.01) (3.06) (0.78) 

B_IND -0.0001 -0.0000 -0.0017** -0.0013* 

 (-0.35) (-0.27) (-2.43) (-1.83) 
CEOD 0.0053 -0.0030 -0.0588 0.0476 

 (0.35) (-0.23) (-0.85) (0.74) 
LEV -0.2248*** -0.1645*** -0.1844** 0.0287 

 (-11.87) (-8.16) (-2.25) (0.28) 

CAPEX 0.0292 -0.0701 0.4922*** 0.7065*** 

 (0.76) (-1.50) (2.92) (2.99) 

DIVD -0.0379*** -0.0022 -0.1814*** -0.0252 

 (-4.49) (-0.29) (-4.96) (-0.65) 
TOBINQ 0.0195*** 0.0084*** 0.2212*** 0.2559*** 

 (13.82) (6.16) (35.26) (37.06) 

LNCF -0.0077** -0.0134*** -0.0498*** -0.0120 

 (-2.23) (-4.98) (-3.19) (-0.88) 

FSIZE -0.0353*** -0.0596*** -0.0911*** -0.1412*** 

 (-6.91) (-6.88) (-4.09) (-3.22) 
INDUSTRY EFFECT Yes  Yes  
YEAR EFFECT Yes Yes Yes Yes 

CONSTANT -0.2544*** -0.2736*** -0.1563** -0.1453** 

 (-8.17) (-7.60) (-2.29) (-2.01) 

N 1848 1848 1848 1848 

ADJ R-SQ 0.435 0.221 0.558 0.454 

This table presents the regression results of model (1): 

cashit = α + β1(gender_diversity)it + β2(board_characteristics)it  + δ3(firm_characteristics)it +
δ4∑(industry effect)𝑖 + δ5∑(year effect)t + εit   
where gender-diversity is measured by the percentage of female directors on the board (WOBP). Panel A presents 
the results when cash holdings are measured by ratio of cash and cash equivalents to total assets. Panel B presents 

the results where cash holdings are measured by cash and cash equivalents to net assets. Industry and year effects 

are included in OLS. FE method employs the panel fixed effects estimations. The robust standard error of each 
coefficient is shown in parentheses. Standardized beta coefficients are reported at the 1%, 5% and 10% levels of 

significance with ***, **, * respectively. 

 

Our results suggest that female directors have significant and negative impact on firm 

cash holdings. For instance, in OLS, and FE one percent increase in female directors on the 

board results in 0.61%, and 0.31% decrease in firm cash holding (CASHTA). All the 

coefficients are significant at the 5% level. Firm size also has significantly (at the 1% level) 

negative relationship among other control variables. The economic significance of the gender-

diversity on cash holdings is also important. For example, an increase in WOBP by one 

(sample) standard deviation (i.e., using Table 4A 2, Panel A) decreases cash holdings by 

approximately 0.64% in OLS method [WOBP (11.79)×-0.0061/ cash holdings (0.1120) = -

0.64]. Our results support the H1. 

As a robustness check, we redefine our dependent variable cash holdings as cash and 

cash equivalents to net assets (CASHR), where net assets are defined as total assets minus cash 

and cash equivalents. We re-estimate our model using re-defined variable and report results in 
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Panel B of Table 4A 5. We find that (WOBP) has significantly (at the 5% level) negative 

relationship with cash holdings (CASHR). These findings are economically consistent to those 

reported in Panel A. Our results are consistent and statistically significant across the two 

specifications i.e., OLS, and FE (0.29%, 0.14%). Our results once more support our H1 that 

states gender-diversity reduces the cash holdings. Our results are consistent with the board 

effectiveness due to gender-diversity that leads to reduction in the agency problem (Chen et 

al., 2017). 

Tokenism and cash holdings 

Our previous analysis shows female directors has significantly negative impact on firm 

cash holdings. Further, in line with critical mass theory, we test the relevance of critical mass 

for the relationship between cash holdings and gender-diversity using variables i.e., the 

number of female directors on the board (WOBN), female directors dummy variables one, two, 

and three or more female directors on the board (W1, W2, and W3) respectively following 

prior study (e.g., Liu et al., 2014). Kristie (2011) summarizes critical mass theory as the 

presence of one female directors is token, two is presence, and three is a voice. Prior literature 

also suggests that female directors may influence the decision making and firm performance 

when more than one female director present on the board (Kramer et al., 2016). We employ 

the dummy variables to test such assumption. We report results in Table 4A 6. The number of 

female directors on the board illustrates statistically same results as the percentage of female 

directors on the board in Table 4A 5. However, in this regression, we mainly focus on dummy 

variables (W1, W2, and W3).  
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Table 4A 6 Analysis of female on the board critical mass 

  

  

(1) 

OLS 

(2) 

FE 

(3) 

OLS 

(4) 

FE 

WOBN -0.0098*** -0.0030**   

 (-2.62) (-2.09)   
W1   -0.0218* -0.0077* 

   (-1.99) (-1.94) 

W2   -0.0186** -0.0055** 

   (-2.07) (-2.05) 
W3   -0.0066*** -0.0136** 

   (-2.85) (-2.17) 

LBSIZE 0.0286 -0.0335 0.0134 -0.0321 

 (0.97) (-1.03) (0.45) (-0.99) 

B_IND -0.0001 -0.0001 -0.0001 -0.0001 

 (-0.33) (-0.51) (-0.52) (-0.44) 
CEOD 0.0062 0.0008 0.0033 0.0008 

 (0.41) (0.06) (0.22) (0.06) 

LEV -0.2408*** -0.1627*** -0.2266*** -0.1630*** 

 (-13.34) (-8.08) (-11.98) (-8.09) 

CAPEX 0.0129 -0.0764 0.0349 -0.0726 

 (0.35) (-1.63) (0.91) (-1.55) 
DIVD -0.0519*** -0.0034 -0.0358*** -0.0031 

 (-6.46) (-0.44) (-4.23) (-0.41) 

TOBINQ 0.0214*** 0.0082*** 0.0194*** 0.0082*** 

 (15.49) (6.00) (13.70) (5.99) 

LNCF 0.0088** 0.0124*** 0.0070** 0.0122*** 

 (2.56) (4.61) (2.03) (4.54) 
FSIZE -0.0308*** -0.0675*** -0.0357*** -0.0672*** 

 (-6.27) (-8.27) (-6.99) (-8.20) 

INDUSTRY EFFECT Yes  Yes  
YEAR EFFECT Yes Yes Yes Yes 

CONSTANT 0.2097*** 0.3267*** 0.2507*** 0.3263*** 

 (9.04) (10.07) (7.78) (10.05) 
N 1848 1848 1848 1848 

ADJ R-SQ 0.409 0.132 0.437 0.191 

This tables presents the results of model (1) where gender diversity is replaced by number of 
female directors on the board (WOBN) and three dummy variables equals 1 in case of at least one, 

two, and three or more female directors on board (W1, W2, W3) respectively and 0 otherwise. See 

Table 1 for variables definitions. Industry and year effects are included in all the regressions. The 
robust standard error of each coefficient is shown in parentheses. Standardized beta coefficients 

are reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. 

 

The results suggest that one female director on the board (W1) has marginally significant and 

negative impact on cash holdings in OLS and FE methods. However, this relationship 

statistically improves further in two and three or more female directors at the 5% or better 

level in OLS and FE respectively consistent with the critical mass theory. Our findings support 

the critical mass theory and also disavow the female ‘tokenism’ as we find significant impact 

(although marginal) of even one female director on cash holdings, however, this relationship 

improves as the presence of female directors increases consistent with ‘presence and voice’. 

Robustness checks 

Endogeneity bias 

We employ several sensitivity tests because gender-diversity literature often faces 

stated critique on potential endogeneity bias. First, we address the endogeneity concern in 

relationship between board gender-diversity and cash holdings by using lagged independent 
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(board) variables, the two stage least square (2SLS), and two-step generalized method of 

moments (GMM). Table 4A 7 column 1 shows the lagged independent variables where we 

replace the contemporaneous variables with one-year lagged to control for simultaneity bias 

(Harford et al., 2008). The results are consistent with the main findings; WOBP is (at the 5% 

level) negatively associated with cash holdings.  

In 2SLS, the main challenge is the construction of an instrumental variable (IV) that is 

correlated with the endogenous variable but uncorrelated with the dependent variable 

(exogenous variable). We employ Liu, Wei, and Xie (2014) approach to construct our IV. We 

calculate IV as number of female directors on the firm’s board minus total number of female 

directors in the firm’s industry divided by the number of board members in the firm minus 

total number of board members in the firm’s industry. Then, we employ the Hansen’s J 

instrument test (not shown) to determine whether the IV meets the exogeneity requirement. 

The Hansen’s J produces significant J statistics (Davidson & MacKinnon, 1993) indicating 

that the IV is an exogenous variable when associated with CASHTA. In the first-stage 

regression, WOBP is the dependent variable, IV produces significant and negative results (not 

reported), further establishing IV as a valid instrument. Then in the second stage, we use 

predicted percentage of female directors on the board from the first stage regression 

(WOBP_PERD) with CASHTA. The results in columns 2 (Table 4A 7) are similar to results of 

our main model. Thus, after minimising endogeneity concerns, we can safely infer that 

women, when on corporate boards, reduce cash holdings supporting our hypothesis. Other 

control variables including board size has significantly negative relationship with cash 

holdings. 
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Table 4A 7 Endogeneity tests 

   

  

 

(1) 
Lagged board 

(2) 
2SLS 

(3) 
GMM 

  CASHTA 

WOBP_PERD  -0.0064**  

  (-2.40)  
WOBP -0.0069**  -0.0051** 

 (-2.02)  (-2.04) 

LBSIZE -0.0150 0.0046 0.0382 

 (-0.54) (0.16) (0.69) 

B_IND -0.0001* -0.0001* -0.0003* 

 (-1.90) (-1.86) (-1.87) 
CEOD -0.0010 0.0053 0.0179 

 (-0.06) (0.35) (0.62) 

LEV -0.2158*** -0.2248*** -0.1396*** 

 (-11.17) (-12.00) (-5.75) 

CAPEX 0.0484 0.0292 -0.0292 

 (1.24) (0.77) (-0.36) 
DIVD -0.0403*** -0.0379*** -0.0131 

 (-4.58) (-4.54) (-1.30) 

TOBINQ 0.0176*** 0.0195*** 0.0141*** 

 (12.22) (13.97) (3.22) 

LNCF 0.0105*** 0.0077** 0.0186*** 

 (2.96) (2.25) (3.31) 
FSIZE -0.0378*** -0.0353*** -0.0251*** 

 (-7.48) (-6.99) (-2.66) 
INDUSTRY EFFECT Yes Yes Yes 

YEAR EFFECT Yes Yes Yes 

CONSTANT 0.2460*** 0.1765*** 0.1009** 

 (7.48) (6.40) (2.55) 

N 1438 1448 1333 

ADJ R-SQ 0.407 0.435  
Model Fits    
AR 1   -8.82 

   (0.00) 
AR 2   0.44 

   (0.658) 

Hansen J-statistics   194.93 

   (0.138) 

Wald X2   399.43*** 

No. of Instruments     191 

This table presents the results of sensitivity analysis. Column (1) replaces the contemporaneous variables with lagged 
independent variables by t-1. Column (2) shows the results of the two stage least square (2SLS) and column (3) shows the 

results of two step system GMM. See Table 1 for variables definitions. Industry and year fixed effects are controlled in all 

the regressions. The robust standard error of each coefficient is shown in parentheses. Standardized beta coefficients are 
reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. 

 

Further, we report two-step ‘system GMM’ (Arellano and Bover, 1995; Blundell and 

Bond, 1998) results in Table 4A 7 column 3. The ‘system GMM’ estimation provides powerful 

instruments that address undetected heterogeneity, causality problem and dynamic 

endogeneity in the model. The system GMM also allows the contemporaneous governance 

variables to be influenced by past performance and such assumption ranked the GMM superior 

than OLS, and FE models (Wintoki et al., 2012). The system GMM uses differenced variables 

as instruments for the equations. 58 The stability of the system GMM depends on two major 

conditions. First, the serial independence of the residuals, where the first difference residuals 

                                                 
58 The system GMM estimations are based on Roodman (2006) using Stata module ‘xtabond2’. Please refer to Rodman (2006) for details 

on dynamic panel data estimations. 
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(AR1) should be serially correlated by the means of structure. However, residuals in the second 

difference (AR2) should not be serially correlated. Second, the validity of instruments used in 

dynamic estimation. The Hansen J-statistics of over-identifying restrictions tests the null 

hypothesis of instruments validity. The insignificant of the Hansen J-statistics indicates the 

validity of the instruments in their respective estimations. Finally, the number of instruments 

(i.e., 191) used in the model are less than the panel (i.e., 256), which adds to the reliability of 

the Hansen J-statistics. The results in column 3 are consistent with main findings after 

controlling for undetected heterogeneity, causality problems and dynamic endogeneity. 

Female board selection bias 

Further, female selection bias is another source of potential endogeneity bias due to 

motivation of boards hiring qualified female directors to meet regulatory pressure (i.e., gender 

reforms) or a shortage of qualified female on the top levels offers them an amenity to serve on 

the boards that are already performing better (Ferrel and Hersch, 2005). Therefore, our 

independent variable (WOBP) may suffer from bias and may not be systematically associated 

with our dependent variable (CASHTA). We employ a quasi-experiment setting such as 

combination of DID and PSM, to exploit the assumption of ‘parallel trends’, that is, two 

similar firms are expected to follow the same trend without any treatment. In case the treatment 

occurs, the impact should be reflected in the difference between the change in the two firms 

(i.e., the treatment and the control groups) (Roberts & Whited, 2012).59 

We implement the DID estimator using following equation. 

𝐶𝐴𝑆𝐻𝑇𝐴𝑖𝑡 = 𝛼 + 𝛽1(𝑇𝐼𝑀𝐸)𝑖𝑡 + 𝛽2(𝐺𝑅𝐸𝐹𝑂𝑅𝑀)𝑖𝑡  + 𝛽3(𝐷𝐼𝐷)𝑖𝑡  + 𝛿4(𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖𝑡 + 휀𝑖𝑡    (2) 

where TIME is a dummy variable equals 1 in the period after gender reforms (after 2010) and 

0 in the period before. The variable GREFORM is a dummy variable equals 1 if there is at 

least one female director on the board and 0 otherwise. The variable DID is an interaction of 

TIME and GREFORM, and forms a variable of interest in this model. This variable (DID) also 

                                                 
59 Our sample allows us to use such techniques. These methods are widely used in economics and social sciences literature in investigating 
the pre and post outcome of policy interventions (e.g., Meyer, 1995; Heckman et al., 1999). 
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allows to account for changes over time as a result of policy intervention assuming time trend 

in the control and treatment groups that would have occurred in the treatment group in the 

absence of the gender-diversity policy intervention. The results using DID are reported in 

Table 4A 8. The coefficient on DID is statistically significant (at the 5% level) and negative. 

These findings indicate that gender-diverse boards after the introduction of gender-diversity 

reforms are likely to decrease the cash holdings. 

Table 4A 8 Quasi-experiment 

 
  DID PSM 

TIME 0.0281  

 (1.10)  
GREFORM -0.0073  

 (-0.66)  
DID -0.0203**  

 (-2.60)  
WOBP  -0.0057*** 

  (-2.97) 

LBSIZE 0.0222* 0.0986*** 

 (1.76) (3.77) 

B_IND -0.0000 -0.0002 

 (-0.23) (-1.42) 

CEOD 0.0035 -0.0150 

 (0.23) (-0.75) 

LEV -0.2238*** -0.1963*** 

 (-11.84) (-18.25) 

CAPEX 0.0322 -0.0672* 

 (0.84) (-1.86) 

DIVD -0.0369*** -0.0461*** 

 (-4.36) (-6.68) 

TOBINQ 0.0194*** 0.0266*** 

 (13.75) (14.70) 

LNCF 0.0075** 0.0069** 

 (2.18) (2.34) 

FSIZE -0.0349*** -0.0388*** 

 (-6.85) (-8.12) 

INDUSTRY EFFECT Yes Yes 

YEAR EFFECT Yes Yes 

CONSTANT 0.1934*** 0.1569*** 

 (5.67) (7.39) 

N 1848 912 

ADJ R-SQ 0.437 0.311 
The table presents the results of DID model (2):  

𝐶𝐴𝑆𝐻𝑇𝐴𝑖𝑡 = 𝛼 + 𝛽1(𝑇𝐼𝑀𝐸)𝑖𝑡 + 𝛽2(𝐺𝑅𝐸𝐹𝑂𝑅𝑀)𝑖𝑡  + 𝛽3(𝐷𝐼𝐷)𝑖𝑡  + 𝛿4(𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖𝑡 + 휀𝑖𝑡 

where TIME is a dummy variable equals 1 after gender reform and 0 otherwise. 
GREFORM is dummy variable equals 1 where women is on the board and 0 otherwise. 

DID is an interaction variable of TIME and GREFORM that forms the variable of interest 

in this model to observe the change as a result of gender-diversity reforms (the treatment 

and control groups). Column 1 shows the results of difference-in-differences and column 

2 shows the results of propensity score matching. The industry and year effects are 

controlled. The robust standard error of each coefficient is shown in parentheses. 
Standardized beta coefficients are reported at the 1%, 5% and 10% levels of significance 

with ***, **, * respectively. 

Further, in line with gender-diversity policy intervention, we implement propensity 

score matching (PSM) in two-steps (e.g. Rosenbaum & Rubin, 1983; Lennox, Lisowsky, & 

Pittman, 2013) to determine whether change in cash holdings occurs as a result of women’s 
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presence on the board. In the first step, we create a dummy variable (WD) that equals 1 when 

one or more female directors are on the board and 0 otherwise. The firms with female directors 

are considered to be part of the treatment group whereas the firms without female directors 

are part of the control group. We run logistic regression for WD variable with explanatory 

variables including LBSIZE, CEOD, B_IND, among others (Richardson, Lanis, & Taylor, 

2015). The predicted estimates are used as the propensity scores for each firm-year 

observation. In the second step, we use the propensity scores to form one-to-one matched pairs 

for WD. We are able to effectively match 912 firm-year observations for WD. After 

considering such criteria, our treatment and control groups are nearly identical along all the 

explanatory variables, except one, i.e., WOBP. After such matching, any difference in the 

outcome variable (i.e., CASHTA) can be attributed to differences in presence of female 

directors on the board (WOBP) rather than due to explanatory variables. 

We report results based on matched sample in Table 4A 8. We find that the coefficient 

on WOBP is negative and statistically significant at the 1% level for cash holdings. These 

results suggest that decrease in cash holdings is attributable to the systematic difference in the 

presence of female directors on the board. The coefficients on firm specific variables are also 

significantly associated with cash holdings such as LBSIZE, LEV and DIVD in regression 

model.  

Further analysis 

Our prior analysis shows that the presence of female on the board decreases cash 

holdings in firms and such effect is pronounced with the presence of higher number of female 

directors. However, the channel that influences such relationship is still unknown. To examine 

the channel of female directors’ influence, we test for monitoring and executive power channel 

following prior literature (e.g., Liu, Wei, and Xie, 2014; Chen et al., 2017). We replace the 

gender-diversity variables in our regression with female executive directors (FEMEXE - 

percentage of female executive directors on board) and female independent directors 
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(WOB_IND - percentage of female independent directors on board). Female executive 

directors may influence cash holdings through executive power channel because of their 

proximity in managerial day-to-day matters and management skills, whereas female 

independent directors are likely to influence firm policies through monitoring channel due to 

their independent status and external linkages.  

Table 4A 9 Women on the board channel analysis 

  

(1) 

OLS 

(2) 

FE 

FEMEXE -0.0001* -0.0003 

 (-1.88) (-1.72) 

WOB_IND -0.0008*** -0.0006** 

 (-2.55) (-2.15) 

LBSIZE -0.0490 -0.2662* 

 (-0.70) (-1.99) 

B_IND   
   
CEOD 0.0260 0.0437 

 (0.74) (0.98) 

LEV -0.1688*** -0.0460 

 (-4.24) (-0.43) 

CAPEX -0.0293 0.7213** 

 (-0.29) (2.53) 

DIVD -0.0580*** -0.0039 

 (-2.94) (-0.08) 

TOBINQ 0.0168*** 0.0142 

 (3.05) (0.98) 

LNCF 0.0207** 0.0121 

 (2.39) (1.03) 

FSIZE -0.0337** -0.0664* 

 (-2.18) (-1.82) 

INDUSTRY EFFECT Yes  
YEAR EFFECT Yes Yes 

CONSTANT 0.2083*** 0.1427** 

 (3.13) (2.13) 

N 1848 1848 

ADJ R-SQ 0.286 0.259 
Table 9 presents the results of model (1) where gender diversity is replaced by dummy variable female 

executives on the board (FEMEXE- the percentage of female executive directors on board), and female 
independent directors (WOB_IND- the percentage of female independent directors on board). See Table 

1 for variables definitions and Table 5 for the description of OLS, and FE methods. Industry and year 

fixed effects are controlled in all the regressions. The robust standard error of each coefficient is shown 
in parentheses. Standardized beta coefficients are reported at the 1%, 5% and 10% levels of significance 

with ***, **, * respectively. 

 

Table 4A 9 reports that female executive directors (FEMEXE) have negative relationship with 

cash holdings (marginally significant) across the two methods OLS, and FE. Female 

independent directors have significantly negative relationship with cash holdings but relatively 

more pronounced. These findings suggest that female independent directors (monitoring 

channel) outweighs compared with female executive directors (executive power channel) 

proving strong monitoring function consistent with Adams and Ferreira (2009). In our channel 

analysis, we find strong impact of female independent directors on cash holdings in support 
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of resource dependence theory, which argues that independent directors bring more value and 

external resources to the firm. 

Table 4A 10 Sample split analysis 

   
  Panel A: After reform Panel B: Before reform 

  

(1) 

OLS 

(2) 

FE 

(3) 

OLS 

(4) 

FE 

WOBP -0.0096*** -0.0050** -0.0031* -0.0019 

 (-3.24) (-1.94) (-1.80) (-1.12) 

LBSIZE 0.0291 -0.0839** -0.0545 -0.0331 

 (0.87) (-2.41) (-0.96) (-0.37) 

B_IND 0.0001 0.0001 -0.0005 -0.0002 

 (0.71) (0.43) (-1.57) (-0.39) 

CEOD 0.0119 -0.0285** -0.0264 0.1226** 

 (0.66) (-2.00) (-0.89) (2.00) 

LEV -0.2115*** -0.1774*** -0.2409*** -0.1520** 

 (-9.59) (-7.30) (-6.02) (-2.57) 

CAPEX 0.0393 -0.0426 0.0050 -0.0638 

 (0.88) (-0.88) (0.07) (-0.51) 

DIVD -0.0367*** -0.0058 -0.0400** 0.0183 

 (-3.80) (-0.73) (-2.27) (0.76) 

TOBINQ 0.0189*** 0.0059*** 0.0261*** 0.0141** 

 (12.90) (4.85) (5.22) (2.43) 

LNCF 0.0071* 0.0091*** 0.0078 0.0117 

 (1.78) (3.34) (1.13) (1.59) 

FSIZE -0.0334*** -0.0350*** -0.0399*** -0.0236 

 (-5.75) (-3.49) (-3.71) (-0.61) 

INDUSTRY EFFECT Yes  Yes  
YEAR EFFECT Yes Yes Yes Yes 

CONSTANT 0.1954*** 0.2991*** 0.3031*** 0.1867 

 (5.59) (7.79) (4.79) (1.38) 

N 1067 1067 681 681 

ADJ R-SQ 0.438 0.197 0.440 0.204 
This table presents the regression results of sample split where gender-diversity is measured as the percentage of female 

directors on board (WOBP). Panel A presents the results after the gender-diversity reforms and Panel B shows the findings 

before the gender-diversity reforms. OLS method employs the pooled regression controlling for industry and year effects. FE 

method employs the panel fixed effects estimations. The robust standard error of each coefficient is shown in parentheses. 

Standardized beta coefficients are reported at the 1%, 5% and 10% levels of significance with ***, **, * respectively. 

 

Further, we split the sample based on gender-diversity reforms (2010) in pre - and post-reforms 

periods. We re-run our model using OLS and FE. Table 4A 10 Panel A reports gender-

diversity effect on cash holdings after the reforms and Panel B presents the effect of board 

gender-diversity before the reforms. Panel A shows the relationship between WOBP and 

CASHTA (0.96% and 0.50%) and is significantly negative at the 1% and 5% levels after the 

gender reforms. Panel B illustrates that such relationship is negative but not highly significant 

before gender reforms across OLS and FE. One of the potential reason may be low percentage 

of female directors on the board which does not allow them to influence board decision 

making. 
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4A.6 Conclusion 

This study examines the relationship between board gender-diversity and cash 

holdings using ASX 300 listed firms from 2006 to 2016. This study extends the existing 

literature on board gender-diversity by adding a new empirical evidence related to gender-

diversity as a determinant of cash holdings next to neoclassical firm policies and outcomes 

i.e., risk taking (Berger et al., 2014), acquisitions and investment (Huang & Kisgen, 2013), 

firm performance (Liu et al.,), and dividend payouts (Chen et al., 2017). We also extend 

corporate governance literature by investigating the effect of board gender-diversity, as one of 

governance mechanisms on cash holding decisions. 

Our results illustrate that the percentage of female directors has a significantly negative 

impact on cash holdings measured as ratio of cash and cash equivalents scaled by total and 

then net assets. These results confirm that gender-diverse boards are active and likely to curb 

the opportunistic behaviour of managers. Moreover, further analysis lends support to critical 

mass theory that more than one female directors’ impact is more pronounced (negative) on 

cash holdings. Our results are robust to lagged independent variables, 2SLS and GMM. In a 

closer analysis using quasi-experiment (DID and PSM), we further document that women’s 

presence on the board has a negative relationship with cash holdings. We also report results 

consistent with female directors monitoring intensity and supporting the gender-diversity 

reforms in Australia.  

In the recent years, a number of developed countries around the world are facing 

pressure from regulators to enhance the board gender-diversity. As world’s developed 

economy, Australian policy makers and practitioners are actively coping with contemporary 

issue of board gender-diversity.  The AICD’s Managing Director and Chief Executive Officer 

(CEO), John Brogden, answers the similar question, “There is an undeniable case for gender-

diversity on boards. It is not only the right thing to do but the smart thing to do” (AICD, 2015). 

Our empirical study provides support to the point of ‘smart thing to do’. 
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The most imperative policy implication of our study is that in the current state of 

corporate governance in Australia, gender-diverse boards are beneficial to firm cash holdings. 

However, firms with few female directors should look into adding more female directors to 

their boards. Our findings provide empirical evidence for proponents of gender-diversity to 

increase their calls for multiple female presence on individual firm board moving from 

‘tokenism’ to critical mass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

222 

 

References 

Adams, R. B., & Ferreira, D. (2009). Women in the boardroom and their impact on governance 

and performance. Journal of Financial Economics, 94(2), 291–309.  

Adams, R. B., & Funk, P. (2012). Beyond the glass ceiling: does gender matter? Management 

Science, 58(2), 219–235. 

Aggarwal, R. (1981). International differences in capital structure norms: An empirical study 

of large European companies. Management International Review, 21, 75–88. 

Ahern, K. R., & Dittmar, A. K. (2012). The changing of the boards: The impact on firm 

valuation of mandated female board representation. Quarterly journal of Economics, 

127(1), 137–197.  

Ahmed, A., & Ali, S. (2017). Boardroom gender diversity and stock liquidity: Evidence from 

Australia. Journal of Contemporary Accounting & Economics, 13(2), 148–165.  

Almeida, H., Campello, M., & Weisbach, M. S. (2004). The cash flow sensitivity of cash. The 

Journal of Finance, 59(4), 1777–1804. 

Amess, K., Banerji, S., & Lampousis, A. (2015). Corporate cash holdings: Causes and 

consequences. International Review of Financial Analysis, 42, 421–433.  

Amess, K., Stiebale, J., & Wright, M. (2015). The Impact of Private Equity on Firm's 

Innovation Activity, Düsseldorf Institute for Competition Economics, DICE 

Discussion paper 184. 

Agnew, J., Balduzzi, P., & Sunden, A. (2003). Portfolio choice and trading in a large 401 (k) 

plan. The American Economic Review, 93(1), 193–215.  

Anthony, J. H., & Ramesh, K. (1992). Association between accounting performance measures 

and stock prices: A test of the life cycle hypothesis. Journal of Accounting and 

Economics, 15(2-3), 203–227. 

Arellano, M., & Bover, O. (1995). Another look at the instrumental variable estimation of 

error-components models. Journal of Econometrics, 68, 29–51. 



 

223 

 

Arouri, M., & Pijourlet, G. (2017). CSR performance and the value of cash holdings: 

International evidence. Journal of Business Ethics, 140(2), 263–284. 

Attig, N., Cleary, S. W., El Ghoul, S., & Guedhami, O. (2014). Corporate legitimacy and 

investment–cash flow sensitivity. Journal of Business Ethics, 121(2), 297–314.  

Australian Government (2011). Corporations Amendment (Improving Accountability on 

Director and Executive Remuneration) Act 2011, No. 42, Canberra. 

Australian Government Corporate Law Economic Reform Program, CLERP 9, (2004). 

Corporate Disclosure: Strengthening the Financial Reporting Framework, Canberra. 

Australian Securities Exchange (ASX) Corporate Governance Council, (2010). Corporate 

Governance Principles and Recommendations with 2010 Amendments (ASX, Sydney, 

NSW). 

Bajtelsmit, V. L., & VanDerhei, J. L. (1997). Risk aversion and pension investment choices. 

Positioning pensions for the twenty-first century, 45, 66.  

Bates, T. W., Kahle, K. M., & Stulz, R. M. (2009). Why do US firms hold so much more cash 

than they used to? The Journal of Finance, 64 (5), 1985–2021.  

Bauer, R., Otten, R., & Rad, A. T. (2006). Ethical investing in Australia: Is there a financial 

penalty? Pacific-Basin Finance Journal, 14(1), 33–48.  

Bear, S., Rahman, N., & Post, C. (2010). The impact of board diversity and gender 

composition on corporate social responsibility and firm reputation. Journal of Business 

Ethics, 97(2), 207–221. 

Beasley, M. S. (1996). An empirical analysis of the relation between the board of director 

composition and financial statement fraud. Accounting Review, 443–465. 

Beaumont, S.J. (2015). An investigation of the short‐and long‐run relations between executive 

cash bonus payments and firm financial performance: a pitch. Accounting & Finance, 

55 (2), 337–343. 



 

224 

 

Bender, R., & Ward, K. (1993). Coporate Financial Strategy. Butterworth-Heinemann, 

Oxford.  

Benson, K. L., Brailsford, T. J., & Humphrey, J. E. (2006). Do socially responsible fund 

managers really invest differently? Journal of Business Ethics, 65(4), 337.  

Berger, A. N., & Udell, G. F. (1998). The economics of small business finance: The roles of 

private equity and debt markets in the financial growth cycle. Journal of Banking & 

Finance, 22(6-8), 613–673. 

Berger, A. N., Kick, T., & Schaeck, K. (2014). Executive board composition and bank risk 

taking. Journal of Corporate Finance, 28, 48–65. 

Bernardi, R. A., & Arnold, D. F. (1997). An examination of moral development within public 

accounting by gender, staff level, and firm. Contemporary Accounting Research, 

14(4), 653–668. 

Bernasek, A., & Shwiff, S. (2001). Gender, risk, and retirement. Journal of Economic Issues, 

35(2), 345–356.  

Blundell, R., & Bond, S. (1998). Initial conditions and moment restrictions in dynamic panel 

data models. Journal of Econometrics, 87, 115–143. 

Boerner, H. (2011). Sustainability and ESG reporting frameworks: issuers have gaap and ifrs 

for reporting financials-what about reporting for intangibles and non-financials? 

Corporate Finance Review, 15(5), 34.  

Boubaker, S., Derouiche, I., & Nguyen, D. K. (2015). Does the board of directors affect cash 

holdings? A study of French listed firms. Journal of Management & Governance, 

19(2), 341–370. 

Boyle, G. W., & Guthrie, G. A. (2003). Investment, uncertainty, and liquidity. The Journal of 

Finance, 58(5), 2143–2166.  

Brancato, C. K., & Patterson, D. J. (1999). Board diversity in US corporations: Best practices 

for broadening the profile of corporate boards. Research Report 1230–99–RR. 



 

225 

 

Broadbridge, A., Hearn, J., Huse, M., & Grethe Solberg, A. (2006). Gender-related boardroom 

dynamics: How Scandinavian women make and can make contributions on corporate 

boards. Women in Management Review, 21(2), 113–130.  

Brogaard, J., Li, D., & Xia, Y., 2017. Stock liquidity and default risk. Journal of Financial 

Economics, 124(3), 486–502. 

Brown, W. O., Helland, E., & Smith, J. K. (2006). Corporate philanthropic practices. Journal 

of Corporate Finance, 12(5), 855–877. 

Bugeja, M., da Silva Rosa, R., Shan, Y., Walter, T.S., & Yermack, D. (2016). Life after a 

shareholder pay 'strike': Consequences for ASX-listed firms. Centre for International 

Finance and Regulation (CIFR). 

Bushman, R. M., & Smith, A. J. (2001). Financial accounting information and corporate 

governance. Journal of Accounting and Economics, 32, 237–333. 

Campbell, J. L. (2007). Why would corporations behave in socially responsible ways? An 

institutional theory of corporate social responsibility. Academy of Management 

Review, 32(3), 946–967.  

Capelle‐Blancard, G., & Monjon, S. (2014). The performance of socially responsible funds: 

does the screening process matter? European Financial Management, 20(3), 494–520. 

Cassell, C. A., Huang, S. X., Sanchez, J. M., & Stuart, M. D. (2012). Seeking safety: The 

relation between CEO inside debt holdings and the riskiness of firm investment and 

financial policies. Journal of Financial Economics, 103(3), 588–610.  

Carter, D. A., D'Souza, F., Simkins, B. J., & Simpson, W. G. (2010). The gender and ethnic 

diversity of US boards and board committees and firm financial performance. 

Corporate Governance: An International Review, 18(5), 396–414.  

Carter, D. A., Simkins, B. J., & Simpson, W. G. (2003). Corporate governance, board 

diversity, and firm value. Financial Review, 38(1), 33–53. 



 

226 

 

Chan, H. W., Lu, Y., & Zhang, H. F. (2013). The effect of financial constraints, investment 

policy, product market competition and corporate governance on the value of cash 

holdings. Accounting & Finance, 53(2), 339–366. 

Chang, S.-C., & Wang, C.-F. (2007). The effect of product diversification strategies on the 

relationship between international diversification and firm performance. Journal of 

World Business, 42(1), 61–79. 

Chava, S., & Purnanandam, A. (2010). CEOs versus CFOs :Incentives and corporate policies. 

Journal of Financial Economics, 97, 263–278.  

Chen, C. R., Steiner, T. L., & Whyte, A. M. (2006). Does stock option-based executive 

compensation induce risk-taking? An analysis of the banking industry. Journal of 

Banking and Finance, 30, 915–945.  

Chen, J., Leung, W. S., & Goergen, M. (2017). The impact of board gender composition on 

dividend payouts. Journal of Corporate Finance, 43, 86–105. 

Chen, G., Crossland, C., & Huang, S. (2016). Female board representation and corporate 

acquisition intensity. Strategic Management Journal, 37(2), 303–313. 

Chen, Y., Dou, P. Y., Rhee, S. G., Truong, C., & Veeraraghavan, M. (2015). National culture 

and corporate cash holdings around the world. Journal of Banking & Finance, 50, 1–

18. 

Chen, T. (2015). Institutions, board structure, and corporate performance: Evidence from 

Chinese firms. Journal of Corporate Finance,  32, 217–237. 

Cheng, B., Ioannou, I., & Serafeim, G. (2014). Corporate social responsibility and access to 

finance. Strategic Management Journal, 35(1), 1–23.  

Clarkson, P. M., Walker, J., & Nicholls, S. (2011). Disclosure, shareholder oversight and the 

pay–performance link. Journal of Contemporary Accounting and Economics, 7, 47–

64.  



 

227 

 

Coles, J. L., Daniel, N. D., & Naveen, L. (2006). Managerial incentives and risk-taking. 

Journal of Financial Economics, 79, 431–468.  

Core, J., & Guay, W., 1999. The use of equity grants to manage optimal equity incentive 

levels. Journal of Accounting and Economics, 28, 151–184. 

Core, & Guay, W. R. (2001). Stock option plans for non-executive employees. Journal of 

Financial Economics, 61(2), 253–287.  

Cox, T. (1994). Cultural diversity in organizations: Theory, research and practice: Berrett-

Koehler Publishers. 

Cox, T. H., & Blake, S. (1991). Managing cultural diversity: Implications for organizational 

competitiveness. The Executive, 45–56. 

Cragg, J. G., & Donald, S. G. (1993). Testing identifiability and specification in instrumental 

variable models. Econometric Theory, 9(2), 222–240.  

Daily, C. M., & Dalton, D. R. (2003). Women in the boardroom: A business imperative. 

Journal of Business Strategy, 24(5), 8–10.  

Davidson, R., & MacKinnon, J. G. (1993). Estimation and inference in econometrics.  

Davis, P. S., Babakus, E., Englis, P. D., & Pett, T. (2010). The influence of CEO gender on 

market orientation and performance in service small and medium‐sized service 

businesses. Journal of Small Business Management, 48(4), 475–496. 

DeAngelo, H., DeAngelo, L., & Stulz, R. M. (2006). Dividend policy and the 

earned/contributed capital mix: a test of the life-cycle theory. Journal of Financial 

Economics, 81(2), 227–254. 

Denis, D. K. (2001). Twenty-five years of corporate governance research… and counting. 

Review of Financial Economics,  10(3), 191–212. 

Dickinson, V. (2011). Cash flow patterns as a proxy for firm life cycle. The Accounting 

Review, 86(6), 1969–1994. 



 

228 

 

D’Mello, R., Krishnaswami, S., & Larkin, P. J. (2008). Determinants of corporate cash 

holdings: Evidence from spin-offs. Journal of Banking & Finance, 32(7), 1209–1220. 

Deaves, R., Lüders, E., & Luo, G. Y. (2008). An experimental test of the impact of 

overconfidence and gender on trading activity. Review of Finance, 13(3), 555–575. 

Demsetz, H., & Lehn, K. (1985). The structure of corporate ownership: Causes and 

consequences. Journal of Political Economy, 93(6), 1155–1177.  

Dittmann, I., Maug, E., & Zhang, D. (2011). Restricting CEO pay. Journal of Corporate 

Finance. 17, 1200–1220.  

Dittmar, A., & Mahrt-Smith, J. (2007). Corporate governance and the value of cash holdings. 

Journal of Financial Economics, 83(3), 599–634. 

Dittmar, A., Mahrt-Smith, J., & Servaes, H. (2003). International corporate governance and 

corporate cash holdings. Journal of Financial and Quantitative Analysis, 38(01), 111–

133.  

Duchin, R. (2010). Cash holdings and corporate diversification. The Journal of Finance, 65(3), 

955–992. 

Edmans, A. (2011). Does the stock market fully value intangibles? Employee satisfaction and 

equity prices. Journal of Financial Economics, 101(3), 621–640. 

Ely, R. J., & Thomas, D. A. (2001). Cultural diversity at work: The effects of diversity 

perspectives on work group processes and outcomes. Administrative Science 

Quarterly, 46(2), 229–273.  

El Ghoul, S., Guedhami, O., Kwok, C. C., & Mishra, D. R. (2011). Does corporate social 

responsibility affect the cost of capital? Journal of Banking & Finance, 35(9), 2388–

2406. 

Erhardt, N. L., Werbel, J. D., & Shrader, C. B. (2003). Board of director diversity and firm 

financial performance. Corporate governance: An international review, 11(2), 102–

111. 



 

229 

 

Ertimur, Y., Ferri, F., & Muslu, V. (2010). Shareholder activism and CEO pay. Review of 

Financial Studies, 24, 535–592. 

Faff, R., Kwok, W. C., Podolski, E. J., & Wong, G. (2016). Do corporate policies follow a 

life-cycle? Journal of Banking & Finance, 69, 95–107.  

Faff, R. W. (2015). A simple template for pitching research. Accounting and Finance, 55, 

311–336. 

Faff, R.W. (2017). “Pitching Research”. Working paper at University of Queensland 

(Retrieved from https://ssrn.com/abstract=2462059). 

Faccio, M., Marchica, M.-T., & Mura, R. (2016). CEO gender, corporate risk-taking, and the 

efficiency of capital allocation. Journal of Corporate Finance, 39, 193–209. 

Faghani, M., Monem, R., & Ng, C. (2015). Say on pay’ regulation and Chief Executive 

Officer pay: Evidence fom Australia. Corporate Ownership and Control, 12, 28–39.  

Fama, E. F. (1980). Agency Problems and the Theory of the Firm. The Journal of Political 

Economy, 288–307.  

Fama, E. F., & Jensen, M. C. (1983). Separation of ownership and control. The Journal of Law 

& Economics, 26(2), 301–325.  

Fang, V. W., Tian, X., & Tice, S. (2014). Does stock liquidity enhance or impede firm 

innovation? The Journal of Finance, 69(5), 2085–2125. 

Ferrell, A., Liang, H., & Renneboog, L. (2016). Socially responsible firms. Journal of 

Financial Economics, 122(3), 585–606.  

Farrell, K. A., & Hersch, P. L. (2005). Additions to corporate boards: the effect of gender. 

Journal of Corporate Finance, 11(1), 85–106. 

Faulkender, M., & Wang, R. (2006). Corporate financial policy and the value of cash. The 

Journal of Finance, 61, 1957–1990. 

https://ssrn.com/abstract=2462059


 

230 

 

Ferri, F., Balachandran, S., & Maber, D. (2008). Solving the executive compensation problem 

through shareholder votes? Evidence from the UK. In conference at the American Law 

and Economics Association Annual Meetings. 

Ferri, F., & Maber, D. A. (2013). Say on pay votes and CEO compensation: Evidence from 

the UK. Review of Finance, 17, 527–563. 

Fields, M. A., & Keys, P. Y. (2003). The emergence of corporate governance from Wall St. 

to Main St.: Outside directors, board diversity, earnings management, and managerial 

incentives to bear risk. Financial review, 38(1), 1–24.  

Ford, R. C., & Richardson, W. D. (1994). Ethical decision making: A review of the empirical 

literature. Journal of Business Ethics, 13(3), 205–221. 

Frésard, L., & Salva, C. (2010). The value of excess cash and corporate governance: Evidence 

from US cross-listings. Journal of Financial Economics, 98(2), 359–384. 

Galbreath, J. (2013). ESG in focus: The Australian evidence. Journal of Business Ethics, 

118(3), 529–541. 

Gaver, J. J., & Gaver, K. M. (1993). Additional evidence on the association between the 

investment opportunity set and corporate financing, dividend, and compensation 

policies. Journal of Accounting and Economics, 16(1), 125–160.  

Gillan, S. L., & Starks, L. T. (2000). Corporate governance proposals and shareholder 

activism: The role of institutional investors. Journal of Financial Economics, 57, 275–

305. 

Gippel, J., Smith, T., & Zhu, Y. (2015). Endogeneity in accounting and finance research: 

natural experiments as a state‐of‐the‐art solution. Abacus, 51(2), 143–168. 

Goldenhar, L. M., Swanson, N. G., Hurrell Jr, J. J., Ruder, A., & Deddens, J. (1998). Stressors 

and adverse outcomes for female construction workers. Journal of Occupational 

Health Psychology, 3(1), 19. 



 

231 

 

Graham, J. R., Li, S., & Qiu, J. (2012). Managerial attributes and executive compensation. 

Review of Financial Studies, 25, 144–186. 

Gramlich, D., & Finster, N. (2013). Corporate sustainability and risk. Journal of Business 

economics, 83(6), 631–664.  

Greening, D. W., & Turban, D. B. (2000). Corporate social performance as a competitive 

advantage in attracting a quality workforce. Business & Society, 39(3), 254–280.  

Grullon, G., Michaely, R., & Swaminathan, B. (2002). Are dividend changes a sign of firm 

maturity? The Journal of Business, 75(3), 387–424. 

Grosse, M., Kean, S., & Scott, T. (2017). Shareholder say on pay and CEO compensation: 

three strikes and the board is out. Accounting and Finance, 57, 701–725. 

Gul, F. A., Srinidhi, B., & Ng, A. C. (2011). Does board gender diversity improve the 

informativeness of stock prices? Journal of Accounting and Economics, 51(3), 314–

338.  

Gul, F. A., Srinidhi, B., & Tsui, J. S. (2008). Board diversity and the demand for higher audit     

effort. Working Paper. Retrieved from http://ssrn.com/paper=1359450. 

Gyapong, E., Monem, R. M., & Hu, F. (2016). Do women and ethnic minority directors 

influence firm value? Evidence from post‐apartheid South Africa. Journal of Business 

Finance & Accounting, 43(3–4), 370–413. 

Han, S., & Qiu, J. (2007). Corporate precautionary cash holdings. Journal of Corporate 

Finance, 13(1), 43–57. 

Haniffa, R. M., & Cooke, T. E. (2005). The impact of culture and governance on corporate 

social reporting. Journal of accounting and public policy, 24(5), 391–430.  

Harford, J., Li, K., & Zhao, X. (2008). Corporate boards and the leverage and debt maturity 

choices. International Journal of Corporate Governance, 1(1), 3–27. 

Harford, J., Mansi, S. A., & Maxwell, W. F. (2012). Corporate governance and firm cash 

holdings in the US Corporate Governance (pp. 107–138): Springer. 

http://ssrn.com/paper=1359450


 

232 

 

Hasan, M. M., & Habib, A. (2017). Corporate life cycle, organizational financial resources 

and corporate social responsibility. Journal of Contemporary Accounting & 

Economics, 13(1), 20–36. 

Hay, R., & Ginter, P. (1979). Strategies for maintaining a share of the market. Paper presented 

at the annual meeting of the Southern Academy of Management, Atlanta. 

Healy, P. M., & Palepu, K. G. (2001). Information asymmetry, corporate disclosure, and the 

capital markets: A review of the empirical disclosure literature. Journal of Accounting 

and Economics, 31(1-3), 405–440. 

Hermalin, B. E., & Weisbach, M. S. (1998). The determinants of board composition. The 

RAND Journal of Economics, 19(4), 589–606. 

Hillman, A. J., Cannella, A. A., & Paetzold, R. L. (2000). The resource dependence role of 

corporate directors: Strategic adaptation of board composition in response to 

environmental change. Journal of Management studies, 37(2), 235-256.  

Hillman, A. J., Shropshire, C., & Cannella, A. A. (2007). Organizational predictors of women 

on corporate boards. Academy of Management Journal, 50(4), 941–952. 

Holderness, C. G., Kroszner, R. S., & Sheehan, D. P. (1999). Were the good old days that 

good? Changes in managerial stock ownership since the great depression. The Journal 

of Finance, 54(2), 435–469.  

Huang, J., & Kisgen, D. J. (2013). Gender and corporate finance: Are male executives 

overconfident relative to female executives? Journal of Financial Economics, 108(3), 

822–839. 

Humphrey, J. E., & Lee, D. D. (2011). Australian socially responsible funds: Performance, 

risk and screening intensity. Journal of Business Ethics, 102(4), 519–535. 

Iskandar-Datta, M. E., & Jia, Y. (2012). Cross-country analysis of secular cash trends. Journal 

of Banking and Finance. 36, 898–912. 



 

233 

 

Ittner, C. D., Lambert, R. A., & Larcker, D. F. (2003). The structure and performance 

consequences of equity grants to employees of new economy firms. Journal of 

Accounting and Economics, 34(1), 89–127.  

Janis, I. L. (1983). Groupthink: Psychological studies of policy decisions and fiascoes. Second 

ed. Houghton Mifflin, Boston. 

Jensen, M. C. (1986). Agency cost of free cash flow, corporate finance, and takeovers. 

American Economic Review, 76 (2), 323–329.  

Jensen, M. C., & Meckling, W. H. (1976). Theory of the firm: Managerial behavior, agency 

costs and ownership structure. Journal of Financial Economics, 3 (4), 305–360.  

Jensen, M. C., & Murphy, K. J. (1990). Performance pay and top-management incentives. 

Journal of Political Economy, 98, 225–264. 

Jiao, Y. (2010). Stakeholder welfare and firm value. Journal of Banking & Finance, 34(10), 

2549–2561. 

John, T. A. (1993). Accounting measures of corporate liquidity, leverage, and costs of 

financial distress. Financial Management, 91–100.  

Johnson, B. T., & Eagly, A. H. (1990). Involvement and persuasion: Types, traditions, and the 

evidence. 

Jones, S., Van der Laan, S., Frost, G., & Loftus, J. (2008). The investment performance of 

socially responsible investment funds in Australia. journal of Business Ethics, 80(2), 

181–203.  

Jovanovic, B. (1982). Selection and the Evolution of Industry. Econometrica: Journal of the 

Econometric Society, 649–670. 

Jurkus, A. F., Park, J. C., & Woodard, L. S. (2011). Women in top management and agency 

costs. Journal of Business Research, 64(2), 180–186.  

Kanter, R. M. (1977). Men and women of the corporation Basic Books. New York. 



 

234 

 

Keynes, J. M. (1936). The general theory of interest, employment and money: London: 

Macmillan. 

Kim, S., Shephard, N., & Chib, S. (1998). Stochastic volatility: likelihood inference and 

comparison with ARCH models. The Review of Economic Studies, 65(3), 361–393. 

Kim, S., Mauer, D. C., & Sherman, A. E. (1998). The determinants of corporate liquidity: 

Theory and evidence. Journal of Financial and Quantitative Analysis, 33(3), 335–359. 

Knopf, J. D., Nam, J., & Thornton Jr, J. H. (2002). The volatility and price sensitivities of 

managerial stock option portfolios and corporate hedging. The Journal of Finance, 

57(2), 801–813.  

Kravitz, D. A. (2003). More women in the workplace: is there a payoff in firm performance? 

The Academy of Management Executive, 17(3), 148–149.  

Kristie, J. (2011). The power of three. Dir. Boards, 35(5), 22–32. 

Krishnan, G. V., & Parsons, L. M. (2008). Getting to the bottom line: An exploration of gender 

and earnings quality. Journal of Business Ethics, 78(1), 65–76.  

La Cava, G., & Windsor, C. (2016). Why Do Companies Hold Cash? Working paper. Reserve 

Bank of Australia. 

La Porta, R., Lopez‐de‐Silanes, F., Shleifer, A., & Vishny, R. W. (2000). Agency problems 

and dividend policies around the world. The Journal of Finance, 55(1), 1–33.  

Lardaro, L. (1993). Applied econometrics: HarperCollins College Publishers. 

Lee, D. D., & Faff, R. W. (2009). Corporate sustainability performance and idiosyncratic risk: 

A global perspective. Financial Review, 44(2), 213–237.  

Lee, P. M., & James, E. H. (2007). She'‐e‐os: gender effects and investor reactions to the 

announcements of top executive appointments. Strategic Management Journal, 28(3), 

227–241. 

Lee, E., & Powell, R. (2011). Excess cash holdings and shareholder value. Accounting & 

Finance, 51(2), 549–574.  



 

235 

 

Lennox, C. S., Francis, J. R., & Wang, Z. (2011). Selection models in accounting research. 

The Accounting Review. 87, 589–616. 

Lennox, C., Lisowsky, P., & Pittman, J. (2013). Tax aggressiveness and accounting fraud. 

Journal of Accounting Research, 51(4), 739–778.  

Levi, M., Li, K., & Zhang, F. (2014). Director gender and mergers and acquisitions. Journal 

of Corporate Finance, 28, 185–200. 

Lev, B., Petrovits, C., & Radhakrishnan, S. (2010). Is doing good good for you? How 

corporate charitable contributions enhance revenue growth. Strategic Management 

Journal, 31(2), 182–200.  

Li, H., Henry, D., & Chou, H.-I. (2011). Stock market mispricing, executive compensation 

and corporate Investment: Evidence from Australia. Journal of Behavioral Finance. 

12, 131–140. 

Lie, E. (2000). Excess funds and agency problems: An empirical study of incremental cash 

disbursements. The Review of Financial Studies, 13(1), 219–248.  

Liu, Y., Wei, Z., & Xie, F. (2014). Do women directors improve firm performance in China? 

Journal of Corporate Finance, 28, 169–184.  

Liu, Q., Luo, T., & Tian, G. G. (2015). Family control and corporate cash holdings: Evidence 

from China. Journal of Corporate Finance, 31, 220–245.  

Liu, Y., & Mauer, D. C. (2011). Corporate cash holdings and CEO compensation incentives. 

Journal of Financial Economics, 102(1), 183–198. 

Lu, L. Y., Shailer, G., & Yu, Y. (2017). Corporate social responsibility disclosure and the 

value of cash holdings. European Accounting Review, 26(4), 729–753.  

Maass, A., & Clark, R. D. (1984). Hidden impact of minorities: Fifteen years of minority 

influence research. Psychological Bulletin, 95(3), 428. 

Malik, M. (2015). Value-enhancing capabilities of CSR: A brief review of contemporary 

literature. Journal of Business Ethics, 127(2), 419–438.  



 

236 

 

Malmendier, U., & Tate, G. (2008). Who makes acquisitions? CEO overconfidence and the 

market's reaction. Journal of Financial Economics, 89(1), 20–43.  

Matolcsy, Z., & Wright, A. (2007). Australian CEO compensation: the descriptive evidence. 

Australian Accounting Review, 17, 47–59.  

Matolcsy, Z., & Wright, A. (2011). CEO compensation structure and firm performance. 

Accounting and Finance, 51, 745–763. 

McWilliams, A., & Siegel, D. (2001). Corporate social responsibility: A theory of the firm 

perspective. Academy of management review, 26(1), 117–127.  

Mehran, H. (1995). Executive compensation structure, ownership, and firm performance. 

Journal of Financial Economics, 38, 163–184. 

Merhebi, R., Pattenden, K., Swan, P. L., & Zhou, X. (2006). Australian chief executive officer 

remuneration: pay and performance. Accounting & Finance, 46(3), 481–497.  

Meulbroek, L. K. (2001). The Efficiency of Equity-Linked Compensation: Understanding the 

Full Cost of Awarding Executive Stock Options. Financial Management, 30, 5–44. 

Miller, T., & del Carmen Triana, M. (2009). Demographic diversity in the boardroom: 

Mediators of the board diversity–firm performance relationship. Journal of 

Management studies, 46(5), 755–786. 

Miller, D., & Friesen, P. H. (1984). A longitudinal study of the corporate life cycle. 

Management Science, 30(10), 1161–1183.  

Monem, R., & Ng, C. (2013). Australia’s ‘two-strikes’ rule and the pay-performance link: Are 

shareholders judicious? Journal of Contemporary Accounting and Economics, 9, 237–

254. 

Morck, R., Shleifer, A., & Vishny, R. W. (1988). Management ownership and market 

valuation: An empirical analysis. Journal of Financial Economics, 20, 293–315.  

Murphy, K. J. (1999). Executive compensation. In: O. Ashenfelter, D. Card, (Eds.), Handbook 

of Labor Economics, Vol. 3B, North-Holland, Amsterdam, pp. 2485–2563.  



 

237 

 

Murphy, K. J. (2013). Executive compensation: Where we are, and how we got there. In: G. 

Constantinides, M. Harris and R. Stulz (Eds.), Handbook of the Economics of Finance, 

Elsevier Science, North-Holland. 

Myers, S. C. (1977). Determinants of corporate borrowing. Journal of Financial Economics, 

5(2), 147–175.  

Myers, S. C., & Majluf, N. S. (1984). Corporate financing and investment decisions when 

firms have information that investors do not have. Journal of Financial Economics, 

13(2), 187–221. 

Nadeem, M., Zaman, R., & Saleem, I. (2017). Boardroom gender diversity and corporate 

sustainability practices: Evidence from Australian Securities Exchange listed firms. 

Journal of Cleaner Production, 149, 874–885. 

Nikolov, B., & Whited, T. M. (2014). Agency conflicts and cash: Estimates from a dynamic 

model. The Journal of Finance, 69 (5), 1883–1921. 

Oikonomou, I., Brooks, C., & Pavelin, S. (2012). The impact of corporate social performance 

on financial risk and utility: A longitudinal analysis. Financial Management, 41(2), 

483–515.  

Opler, T., Pinkowitz, L., Stulz, R., & Williamson, R. (1999). The determinants and 

implications of corporate cash holdings. Journal of Financial Economics, 52 (2), 3–

46. 

Opler, T., & Titman, S. (1994). Financial distress and corporate performance. The Journal of 

Finance, 49(3), 1015–1040.  

Owen, S., & Yawson, A. (2010). Corporate life cycle and M&A activity. Journal of Banking 

& Finance, 34(2), 427–440.  

Ozkan, A., & Ozkan, N. (2004). Corporate cash holdings: An empirical investigation of UK 

companies. Journal of Banking and Finance, 28 (9), 2103–2134. 



 

238 

 

Parrino, R., Poteshman, A. M., & Weisbach, M. S. (2005). Measuring investment distortions 

when risk‐averse managers decide whether to undertake risky projects. Financial 

Management, 34(1), 21–60.  

Penrose, E. (1959). The Theory of the Growth of the FirmWiley. New York. 

Petersen, M. A. (2009). Estimating standard errors in finance panel data sets: Comparing 

approaches. Review of Financial Studies, 22 (1), 435–480. 

Pfeffer, J., & Salancik, G. R. (1978). The external control of organizations: A resource 

dependence approach. NY: Harper and Row Publishers. 

Porter, M. E. (2008). Competitive strategy: Techniques for analyzing industries and 

competitors: Simon and Schuster. 

Powell, G. N., & Butterfield, D. A. (2002). Exploring the influence of decision makers'race 

and gender on actual promotions to top management. Personnel psychology, 55(2), 

397–428. 

Prince, M. (1993). Women, men and money styles. Journal of Economic Psychology, 14(1), 

175–182.  

Radley Yeldar (2011). The Value of Extra-Financial Disclosure. London: Radley Yeldar, GRI 

& A4S. 

Rajgopal, S., & Shevlin, T. (2002). Empirical evidence on the relation between stock option 

compensation and risk taking. Journal of Accounting and Economics, 33, 145–171. 

Ratiu, R.V. (2015). Financial reporting of European banks during the GFC: a pitch. 

Accounting & Finance, 55(2), 345–352. 

Richardson, G., Lanis, R., & Taylor, G. (2015). Financial distress, outside directors and 

corporate tax aggressiveness spanning the global financial crisis: An empirical 

analysis. Journal of Banking & Finance, 52, 112–129. 

Richardson, B. J. (2009). Keeping ethical investment ethical: Regulatory issues for investing 

for sustainability. Journal of Business Ethics, 87(4), 555–572. 



 

239 

 

Richardson, S. (2006). Over-investment of free cash flow. Review of accounting studies, 11(2-

3), 159–189.  

Riddick, L. A., & Whited, T. M. (2009). The corporate propensity to save. The Journal of 

Finance, 64(4), 1729–1766. 

Riley Jr, W. B., & Chow, K. V. (1992). Asset allocation and individual risk aversion. Financial 

Analysts Journal, 48(6), 32–37.  

 Roberts, M., & Whited, T. (2011). Endogeneity in Empirical Corporate Finance, Working 

Paper, University of Pennsylvania, University of Rochester. 

Roberts, M. R., & Whited, T. M. (2012). Endogeneity in empirical corporate finance.  

Roodman, D. (2006). How to do xtabond2: An introduction to difference and system GMM 

in Stata, working paper 103. Center for Global Development. 

Rosenbaum, P. R., & Rubin, D. B. (1983). The central role of the propensity score in 

observational studies for causal effects. Biometrika, 41–55. 

Ryan, H. E., & Wiggins, R. A. (2001). The influence of firm-and manager-specific 

characteristics on the structure of executive compensation. Journal of Corporate 

Finance, 7(2), 101–123.  

Shan, Y., & Walter, T. (2016). Towards a set of design principles for executive compensation 

contracts. Abacus. 52, 619–684. 

Shaukat, A., Qiu, Y., & Trojanowski, G. (2016). Board attributes, corporate social 

responsibility strategy, and corporate environmental and social performance. Journal 

of Business Ethics, 135(3), 569–585. 

Shleifer, A., & Vishny, R. W. (1997). A survey of corporate governance. The Journal of 

Finance, 52(2), 737–783. 

Sila, V., Gonzalez, A., & Hagendorff, J. (2016). Women on board: Does boardroom gender 

diversity affect firm risk? Journal of Corporate Finance, 36, 26–53.  



 

240 

 

Smith, C. W., & Watts, R. L. (1992). The investment opportunity set and corporate financing, 

dividend, and compensation policies. Journal of Financial Economics, 32(3), 263–

292. 

Sunden, A. E., & Surette, B. J. (1998). Gender differences in the allocation of assets in 

retirement savings plans. The American Economic Review, 88(2), 207–211. 

Tanford, S., & Penrod, S. (1984). Social influence model: A formal integration of research on 

majority and minority influence processes. Psychological Bulletin, 95(2), 189. 

Terjesen, S., Couto, E. B., & Francisco, P. M. (2016). Does the presence of independent and 

female directors impact firm performance? A multi-country study of board 

diversity. Journal of Management & Governance, 20(3), 447–483. 

Tong, Z. (2010). CEO risk incentives and corporate cash holdings. Journal of Business 

Finance and Accounting, 37 (9-10), 1248–1280. 

Torchia, M., Calabrò, A., & Huse, M. (2011). Women directors on corporate boards: From 

tokenism to critical mass. Journal of Business Ethics, 102(2), 299–317. 

Tosi, H. L., Werner, S., Katz, J. P., & Gomez-Mejia, L. R. (2000). How much does 

performance matter? A meta-analysis of CEO pay studies. Journal of Management, 

26, 301–339. 

Triana, M. d. C., Miller, T. L., & Trzebiatowski, T. M. (2013). The double-edged nature of 

board gender diversity: Diversity, firm performance, and the power of women directors 

as predictors of strategic change. Organization Science, 25(2), 609–632. 

Udayasankar, K. (2008). Corporate social responsibility and firm size. Journal of Business 

Ethics, 83(2), 167–175. 

Unda, L.A. (2015). Board of director’s characteristics and credit union financial performance: 

a pitch. Accounting & Finance, 55(2), 353–360. 

Waddock, S. A., & Graves, S. B. (1997). The corporate social performance-financial 

performance link. Strategic Management Journal, 303–319.  



 

241 

 

Walker, D. I. (2010). Challenge of Improving the Long-Term Focus of Executive Pay. The 

BCL Review, 51, 435–472. 

Wanderley, L. S. O., Lucian, R., Farache, F., & de Sousa Filho, J. M. (2008). CSR information 

disclosure on the web: a context-based approach analysing the influence of country of 

origin and industry sector. Journal of Business Ethics, 82(2), 369–378. 

Williams, M. A., & Rao, R. P. (2006). CEO stock options and equity risk incentives. Journal 

of Business Finance and Accounting, 33, 26–44. 

Wooldridge, J. M. (2002). Econometric analysis of cross section and panel data. Massachusetts 

Institute of Technology press. Cambridge, MA. 

Xu, P. T. (2013). Managerial incentives and a firm's cash flow sensitivities. International 

Review of Economics & Finance, 27, 80–96. 

Yermack, D. (1996). Higher market valuation of companies with a small board of 

directors. Journal of financial economics, 40(2), 185–211. 

Zeng, S., & Wang, L. (2015). CEO gender and corporate cash holdings. Are female CEOs 

more conservative? Asia-Pacific Journal of Accounting & Economics, 22(4), 449–474.  

 

 

 


