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Abstract 

The growing female participation on the board of directors is increasingly perceived 

to be valuable. Also, there is a growing interest in the influence of culture on business 

practices and accounting decisions. The purpose of this study is to examine the impact 

of gender diversity and culture on earnings management, whereby a distinction is 

made between accrual based earnings management and real earnings management. 

The sample consists of 640 firm-year observations of listed firms from 8 European 

Union countries for the period 2012 – 2016. The results show that gender diversity 

has a negative impact on accrual based earnings management, but not on real earnings 

management. However, this study finds that it takes 30% or more women on the 

board of directors to have a significant impact, which is in line with the critical mass 

theory. This study also examines the possible interaction effect of culture in terms of 

masculinity/femininity. The results show no significant moderation effect, suggesting 

that culture has no significant influence on the relationship between gender diversity 

and earnings management. Other institutional and cultural factors could be used in 

future studies to explore potential effects.  

Key words: Gender Diversity; Board Of Directors; Accrual Based Earnings 

Management; Real Earnings Management; Culture; Masculinity; Femininity  
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I Introduction 

“Twenty-two of Europe’s largest multinationals have increased the proportion of 

women in leadership positions faster than their share in the companies’ total workforce 

since 2012” (The Financial Times, 2015). This increase in female directors suggests 

that female participation in boards is increasingly perceived to be valuable (Srinidhi et 

al., 2011). Furthermore, board gender diversity has received growing attention due to 

evidence that there is a positive link between women in leadership positions and 

corporate performance (McKinsey & Company, 2007; Carter et al., 2003; Campbell & 

Minquez-Vera, 2008). Moreover, prior research (Peni and Vahamaa, 2010; Gul et al., 

2011; Lakhal et al., 2015; Srinidhi et al., 2011) shows that female participation on 

boards improves the quality of earnings.  

 Earnings quality refers to the fact that accounting standards permit management 

to exercise some judgment over reported earnings (Healy and Wahlen, 1999). This is 

an accepted strategy, however, excessive use of earnings management can be 

detrimental (Healy and Wahlen, 1999). There are two different methods of earnings 

management, namely accrual based earnings management and real earnings 

management. Accrual based earnings management refers to manipulation via accruals, 

and real earnings management refers to manipulation through real activities (Cohen et 

al., 2008; Roychowdhury, 2006). The board of directors plays an important role in 

monitoring managers in order to deter them from opportunistic behavior, and thus the 

excessive use of earnings management (Campbell & Minguez-Vera, 2007; Rose, 2007). 

The literature shows that the gender composition of the board of directors affects this 

monitoring role and the quality of its decisions (Adams & Ferreira; Lakhal et al., 2015). 

A higher rate of female board members is associated with more socially desirable 

actions and more ethical behavior (Bura et al., 2010, Gul et al., 2011; Peni & Vahamaa, 

2010). However, women are still outnumbered by men on the board and the issue of 

improving the gender balance has continued as a worldwide concern (Arun et al., 2015). 

The European Commission (2016) strives for more women at the top and an increasing 

number of European countries have implemented laws or binding quotas to raise the 

amount of women on the board.  

 This research is motived by two trends: (i) a greater female representation on 

the board of directors and (ii) several countries are implementing minimum levels of 
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female directors (Srinidhi et al., 2011). Prior studies (Lakhal et al., 2015; Srinidhi et al., 

2011) find that the proportion of women on the board of directors is negatively related 

to earnings management. This suggests that women are effective in their monitoring 

role and show more ethical behavior than men (Lakhal et al., 2015). However, the 

proportion of women on the board of directors in large Chinese firms shows no 

significant relationship with earnings management (Ye et al., 2010). This suggests that 

other institutional and cultural factors may also play a role. In the literature, there is 

also a growing interest in the influence of culture on business practices. National culture 

is still limited used in the field of finance and accounting. Gray (1988) shows that there 

is a relationship between the cultural dimensions of Hofstede (1980) and accounting 

values. The studies of Gray et al. (2015) and Han et al. (2010) show that cultural values 

exhibit explanatory power relating to earnings management. The motivation of this 

study relates to the growing interest in female board participation in combination with 

the influence of culture on business practices. Although prior studies have found a 

positive association between board gender diversity and earnings quality, this is the 

first study that examines the possible interaction effect of national culture in terms of 

masculinity/femininity on the relationship between board gender diversity and earnings 

management in a European Union context. The research question of this study is: 

“What is the effect of board gender diversity and culture on accrual based and real 

earnings management?” 

 The data sample of this research consists of European Union listed firms of 8 

countries from the period 2012 – 2016. European Union listed firms have to disclose 

financial reports in accordance with the International Financial Reporting Standards 

(IFRS). Therefore, all firms face the same set of rules, which controls for differences 

in accounting standards. In order to test the impact of board gender diversity and culture 

on earnings management, a multiple regression analysis is performed by the use of 

STATA.  

This research will make several contributions. First, this research will give a 

better understanding of the relationship between board gender diversity and earnings 

management in a European Union context. Most of the work done in earnings 

management concerns the US market (Han et al., 2010). Secondly, this research will 

fill up the gap about a possible influence of culture on the relationship between board 

gender diversity and earnings management. Prior research (Doupnik, 2008; Gray et al., 



The Impact of Gender Diversity and Culture on Earnings Management 

 6 

2015; Han et al., 2010) examines the effect of cultural values on the level of earnings 

management. The influence of culture on the relationship between gender diversity and 

earnings management has not examined yet.  

 Also, a few societal and practical contributions will be made. First, 

policymakers and regulators may be interested in the outcome of this study. Earnings 

management is a significant concern. An understanding of the possible positive 

influence of the proportion of women on the board of directors may be helpful by 

implementing laws or quotas concerning the presence of women on the board. 

Secondly, this research attempts to explain how differences in culture across countries 

may affect the level of earnings management. Most research about earnings 

management focuses on legal and institutional factors, whereas cultural values may 

have an influence and should not be ignored.  

 The remainder of this research is as follows. The following chapter will provide 

a theoretical background and the hypotheses development. Chapter three contains the 

methodology of this research, which includes the research method and data sample. 

Then, chapter four will provide the empirical results. To conclude, chapter five will 

give an answer on the research question. Also the limitations and suggestions for future 

research are discussed. At the end, references and appendices are given.  
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II Theoretical Background 

This chapter will discuss the relevant literature about board gender diversity, earnings 

management and national culture and the hypotheses are developed. At the end, the 

moderating effect is discussed.  

2.1 Board Gender Diversity 

The board of directors functions as an internal control device to monitor the 

management. In view of the agency theory, the structure of the board of directors 

influences the decision-making process by managers when there is a separation of 

ownership and control (Lakhal et al., 2015; Srinidhi et al., 2011). Board structuring 

refers, among other things, to the extent of female representation on the board of 

directors. Previous research has shown that men and women differ in the way of 

working at the firm. Therefore, the diversity of the board of directors may affect the 

effectiveness of the board (Coffey & Wang, 1998).  

Prior studies about board gender diversity show that a more diverse board will 

reduce conflicts of interest between managers and shareholders because it will prevent 

an individual or group to dominate the decision-making process (Lakhal et al., 2015). 

Also, board diversity will reduce group thinking and will create a broader perspective 

towards problems. This may result into a greater knowledge base, more creativity and 

innovation because more alternatives are evaluated, which will result in a better 

understanding of the problem and an improvement of the decision-making process 

(Alvardo et al., 2011; Charter et al., 2003; Erhardt et al., 2003; Peni & Vahamaa, 2010). 

Moreover, Charter et al. (2003) suggest that a more diverse board of directors 

might be considered as a better controlling mechanism because diversity on the board 

is likely to enhance the independence of the board. With regard to the representation of 

female board members, the current literature suggests that boards with female board 

members will undertake more socially desirable actions than boards with only male 

members (Lakhal et al., 2015; Srinidhi et al., 2011). Female board members are related 

to greater supervision and monitoring actions that will reduce agency costs and aligning 

managers’ interests with those of the shareholders (Lakhal et al., 2015). Also, a board 

with a higher rate of female board members is associated with more ethical behavior 

and increased effectiveness (Adams & Ferreira, 2009; Bernardi et al., 2009). However, 

more diversity can also create some negative effects. The study of Early and 
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Mosakowski (2000) suggest that gender diversity among board members will generate 

more opinions and critical questions, which may lead to more conflicts and less 

effective decision-making. Campbell and Minguez-Vera (2007) and Erhardt et al. 

(2007) show that diversity in general will increase conflicts. 

2.1.1 Gender Differences 

In sociology and psychology, gender differences are considered as a factor in ethical 

and economic decision-making (Powell & Ansic, 1997). The study by Franke et al. 

(1997) shows that men and women experience organizational environments, culture 

and pressures in a different way. Even in the same position, men and women are likely 

to behave differently. Ford and Richardson (2013) suggest that various studies support 

the claim that women are more likely to adopt ethical behavior than men. The studies 

by Arun et al. (2015) and Franke et al. (1997) indicate that women show higher ethical 

behavior and socially desirable standards than men. They suggest that women are more 

ethical in the workplace and are less likely to engage in unethical behavior to gain 

financial rewards.  

 Also, men and women differ in their risk-taking behavior. Previous research 

(i.e., Charness & Gneezy, 2012; Croson & Gneezy, 2009; Powell & Ansic, 1997) show 

that men are significantly more risk-taking and overconfident than women, and that 

women show a lower preference regarding risk, particularly in a financial decision-

making context. Gul et al. (2009) argue that female board members are better at 

obtaining voluntary information, which may reduce the information asymmetry 

between the board and managers. Moreover, Byrnes et al. (1999) and Powel and Ansic 

(1997) show that women are more cautious and less aggressive than men in a variety 

of decision-making contexts. Because of these gender differences, prior research 

suggests that women are associated with higher quality of earnings (Lakhal et al., 2015).  

2.2 Earnings Management 

Krishnan and Parsons (2008) suggest that earnings quality is higher for firms with more 

female board members, and that women are likely to be more ethical in their judgment 

and behavior than men. The concept of earnings quality refers to the usefulness of 

accounting earnings information for decision-making (Gray et al., 2015). However, 

managers may have incentives to manipulate accounting decisions in order to meet 

certain goals or targets (Gray et al., 2015).  
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 “Earnings management occurs when managers use judgment in financial 

reporting and in structuring transactions to alter financial reports to either mislead some 

stakeholders about the underlying economic performance of the company or to 

influence contractual outcomes that depend on reported accounting numbers” (Healy 

& Wahlen, 1999, p.368). Flexibility in accounting standards allows managers to 

exercise some discretion over reported earnings (Healy & Wahlen, 1999). However, 

earnings management may reduce the authenticity of financial statements and the 

quality of the accounting information might decrease in terms of reliability, relevance 

and comparability. In this way, financial statements can mislead its users and might 

harm the stakeholders/shareholders of the firm (Beneish, 2001). The use of earnings 

management is not illegal and is used as an accepted strategy, for example for income 

smoothing. However, excessive use of earnings management is often compared to 

manipulation and seen as unethical behavior, and sometimes even as financial fraud 

(Burgstahler & Dichev, 1997; Han et al., 2010).  

 Earnings management is used for a variety of reasons and firms have different 

incentives to manage their earnings (Beneish, 2001). Such incentives are related to 

financial analysts’ expectations, debt covenants, management compensation, and other 

institutional and regulatory factors (Adiel, 1996; Beaty et al., 1995; Cohen et al., 2008; 

Collins et al., 1995; Healy & Wahlen, 1999; Li et al., 2009; Moyer, 1990; Petroni, 1992; 

Scholes et al., 1990). Managers may use earnings management to achieve specific 

goals, reach financial targets or to avoid earnings decreases and losses (Burgstahler & 

Dichev, 1997; Rider & Moore, 2006; Scott, 2012). Previous research made clear that 

managers use earnings management to either maximize the firm’s value, to obtain some 

private gains at the expenses of the shareholders or to meet certain targets (Arun et al., 

2015; Beneish, 2001). In all cases, earnings management may reduce the quality of 

financial statements and stakeholders/shareholders will be misled since the accounting 

information does not reflect the underlying economic conditions of the firm (Arun et 

al., 2015; Healy & Wahlen, 1999).  

2.2.1 Earnings Management Methods 

Earnings management occurs in two different ways. Earnings are composed of accruals 

and cash flows from operations. Accrual based earnings management (AEM) refers to 

the manipulation of earnings via accruals. The other way to manage earnings is to 

manipulate the business operations that affect the cash flows from operations. This way 
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to manage earnings is defined as real earnings management (REM). Both earnings 

management methods are further discussed below. 

Accrual based Earnings Management 

Accrual accounting refers to the way the firm’s performance is shown by recording 

financial transactions, i.e., revenues and expenses, to the period in which they occur 

instead of the period in which cash is received or paid (FASB, 1985). For example, 

when a firm sells an item on credit, this creates an accrual of revenue. Accruals are the 

difference between net income and cash flows (Rider & Moore, 2006). These accruals 

can be used to increase or decrease net income. By booking accruals for events that 

require some discretion in accounting policies, managers can manipulate reported 

income through these accruals (Healy & Wahlen, 1999; Scott, 2012). 

These accruals can be divided into discretionary accruals and non-discretionary 

accruals. Discretionary accruals are the accruals over which managers can exercise 

some control. Examples of discretionary accruals are increasing or decreasing estimates 

of bad debt reserves, warranty costs and inventory write-downs (Healy & Wahlen, 

1999; Scott, 2012). Non-discretionary accruals are the accruals over which managers 

cannot exercise control, such as upcoming bills and bad debt costs. The main point of 

accrual based earnings management is that managers have considerable discretion to 

manage reported net income through these discretionary accruals (Scott, 2012).  

However, the use of accrual based earnings management is constrained by a 

firm’s accounting flexibility. Since accruals should reverse over time, a firm’s ability 

to manipulate earnings through accruals is constrained by the extent to which accruals 

are used in previous periods (Barten & Simko, 2002). Also, the use of accrual based 

earnings management is restricted by the auditors’ and regulators’ scrutiny. Previous 

research (Cohen et al., 2008) suggests that the level of accrual based earnings 

management has significantly decreased after the passage of SOX, suggesting that 

investor protection restricts a firm to apply accrual based earnings management (Leuz 

et al., 2003).  

Real Earnings Management 

“Real earnings management is defined as management actions that deviate from normal 

business practices, undertaken with the primary objective of meeting certain earnings 

thresholds” (Roychowdhury, 2006, p. 336). By using real earnings management, the 
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management misleads stakeholders/shareholders by reporting that financial goals are 

met in the normal course of business operations.  Roychowdhury (2006) defines three 

methods of real earnings management.  

 First, real earnings management occurs through sales manipulation. By 

accelerating the timing of sales and/or generating additional unsustainable sales 

through increased price discounts or more lenient credit terms, earnings are 

manipulated (Roychowdhury, 2006). For example, by offering limited-price discounts, 

managers attempt to temporarily increase sales during a year. Total earnings in the 

current year will be higher due to these additional sales. But, when the price goes back, 

the increased sales volume will disappear. Also, the cash inflow per sale will be lower 

because of the price discounts. Another example are more lenient credit terms, for 

example lowering interest rates, which will lead to additional sales. Sales manipulation 

leads to higher earnings because of additional sales, but may also lead to lower current-

period cash flows from operations and higher productions costs than by normal business 

activities (Roychowdhury, 2006).  

 Secondly, firms can reduce their discretionary expenditures to manage earnings. 

Discretionary expenditures, which are the sum of advertising, research and 

development (R&D), and selling, general and administrative (SG&A) expenses, are 

generally expensed in the same period as they are incurred (Roychowdhury, 2006). By 

reducing these discretionary expenditures, firms can reduce reported expenses and thus 

increase earnings. Firms using this method often report unusually low discretionary 

expenses. Reducing discretionary expenditures will lower cash outflows and has a 

positive effect on abnormal CFO in the current period, however this might be at the risk 

of lower cash flows in the future (Roychowdhury, 2006).  

 As third, overproduction can be used to manage earnings. Firms can produce 

more goods than necessary to meet expected demand, and to increase earnings. Higher 

production levels will decrease the fixed costs per unit and total costs will decline. 

Lower total costs per unit indicate lower cost of goods sold (COGS) and thus higher 

net income (Roychowdhury, 2006).  

All three methods of real earnings management can increase earnings in the 

current period; however, actions taken in the current period to increase earnings may 

have a negative effect on cash flows in the future periods (Roychowdhury, 2006). For 
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example, aggressive price discounts to increase sales volumes and to meet short-term 

targets could lead to expectations of customers for discounts in future periods as well, 

which could imply lower margins on future sales (Roychowdhury, 2006). Therefore, 

the cost of applying real earnings management is equal to the economic consequences 

of deviating from normal business activities (Zang, 2012). Especially in a high 

competitive industry, it is more costly for a firm to depart from its normal business 

practices compared to firms that face less competition (Zang, 2012).. This suggests that 

the level of competition within an industry constraints a firm to engage in real earnings 

management (Zang, 2012).   

 In summary, managers can use two ways to manage earnings. Accrual based 

earnings management involves the adjustment of assumptions and estimates within the 

accounting system (Healy & Wahlen, 1999). It is less likely to affect the long-term 

value of the firm because it does not affect cash flows. Real earnings management 

involves the timing and structuring of the normal business operations, and might affect 

future cash flows. The study of Zang (2012) suggests that accrual based and real 

earnings management can substitute each other. The choice between using accrual 

based or real earnings management is determined by its relative costs, suggesting that 

if the costs of real earnings management are lower than accrual based earnings 

management, more real earnings management will be applied, and vice versa (Zang, 

2012).  

2.3 Board Diversity and Earnings Management 

Board gender diversity ensures the independence of the board, which improves both 

firm performance and the quality of reporting (Gray et al., 2015; Han et al., 2010; 

Lakhal et al., 2015; Srinidhi et al., 2011). Furthermore, boards with more independent 

directors exhibit higher earnings quality (Srinidhi et al., 2011). Previous research shows 

that women show greater board diligence and demand greater accountability for 

managers’ performance, which could improve board oversight and independence 

(Adams & Ferreira, 2009; Barua et al., 2010; Lakhal et al., 2015; Srinidhi et al., 2011).  

 Increased earnings quality is related to the extent of opportunistic earnings 

management. Prior studies show that women are less tolerance to opportunism in 

decision-making (Bernardi et al., 2009; Kramer et al., 2006). Earnings management is 

considered as an unethical practice since it may mislead stakeholders/shareholders 
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about the firm performance. Based on the gender differences mentioned earlier, it is 

expected that women will have a more constrained approach towards the use of 

earnings management. Also, board gender diversity will improve the monitoring role 

of the board and will lead to more detection of excessive use of earnings management 

(Campbell & Minguez-Vera, 2007; Rose, 2007). The literature suggest that gender 

diverse boards are more likely to be associated with less earnings management 

practices, which leads to the following hypotheses: 

H1a: There is a negative relationship between board gender diversity and the 

magnitude of accrual based earnings management. 

H1b: There is a negative relationship between board gender diversity and the 

magnitude of real earnings management.  

In addition, more women on the board are generally more powerful than one. According 

to Kramer et al. (2006), the critical mass theory states that the impact of women on the 

board of directors will become more pronounced when the ‘critical mass’ is reached. It 

takes three or more women on the board to bring a real impact and to benefit from 

gender diversity compared to only one or two women on the board (Kramer et al., 

2006). Prior studies (Adams & Ferreira, 2009; Lakhal et al., 2015; Luckerath-Rovers, 

2010) suggest that with at least three women on the board, women feel less constrained 

and more comfortable about discussing their opinions, which will improve their 

monitoring role including the detection of earnings management. Moreover, the 

European Parliament calls for action on gender gaps and strives for at least 30% female 

representation on the boards of directors (European Commission, 2016). In view of the 

critical mass theory, the presence of at least 30% women on the board of directors is 

likely to have more impact than less than 30% female representation on the board, 

which results in the following hypotheses: 

H2a: 30% or more women on the board of directors will significantly have more impact 

on the magnitude of accrual based earnings management than less than 30% women 

on the board of directors.  

H2b: 30% or more women on the board of directors will significantly have more impact 

on the magnitude of real earnings management than less than 30% women on the board 

of directors.  
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2.3 Culture and Earnings Management 

The literature suggests that there is a positive relationship between women on the board 

of directors and earnings quality. However, the study of Ye et al. (2010) found no 

significant relationship between women on the board of directors in large Chinese firms 

and earnings management. This indicates that the effect of women on the board of 

directors is also influenced by other institutional and cultural factors. 

 National culture has been used to explain a wide variety of individual behavior 

and differences across countries (Han et al., 2010). Culture refers to “the collective 

programming of the mind, which distinguishes the members of one human group from 

another” (Hofstede, 1983). It is an essential part for understanding social systems since 

it influences the norms and values within these systems, and affects the behavior of the 

group in their interactions within and across other systems (Gray, 1988; Harrison & 

McKinnon, 1986). National culture in relation with finance and accounting has not 

much examined yet. However, prior studies argue that accounting follows different 

patterns in different parts of the world, suggesting that culture might have an influence 

(Gray, 1988; Gray et al., 2015; Han et al., 2010). International differences in accounting 

may be explained and predicted by differences in cultural factors. Gray’s (1988) model 

makes a link between Hofstede’s (1980) societal values and accounting values. Linking 

cultural dimension to accounting values is relevant for (1) explaining differences in 

financial reporting characteristics across countries with different cultures and 

institutions, and (2) explaining differences in the way rules are interpreted, even if the 

countries are operating under the same set of financial reporting rules (Doupnik & 

Tsakumis, 2004).  

 Hofstede (1980) suggest that societal values have institutional consequences in 

the form of legal, political and economic systems. The terminology consists of four 

relevant dimensions of national culture: 

1. Individualism versus Collectivism 

2. Large or Small Power Distance 

3. Strong or Weak Uncertainty Avoidance 

4. Masculinity versus Femininity  
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“The cultural dimensions represent independent preferences for one state of affairs over 

another than distinguish countries (rather than individuals) from each other” (Hofstede, 

1980). The dimensions are detected as the structural elements of a national culture, and 

especially those, which most strongly affect behavior in an organizational setting 

(Hofstede, 1980). The scores on the dimensions are relative, which means that they can 

only be used by comparison.  

 Prior studies (Doupnik, 2008; Doupnik & Tsakumis, 2004; Gray, 1988; Gray et 

al., 2015; Han et al., 2010) show that national cultural values exhibit explanatory power 

relating to earnings management. This research examines the relationship between 

board gender diversity and earnings management. To examine if culture has an 

influence on this relationship, the masculinity/femininity dimension of national culture 

is discussed in the next section.  

2.3.1 Masculinity versus Femininity  

The masculinity versus femininity dimension of Hofstede (1980) refers to the division 

of emotional roles and the distribution of values between men and women. It is a 

societal characteristic instead of an individualistic characteristic. The dimension is 

related to the way a society allocates roles to the sexes (Gray, 1988; Hofstede, 1980; 

Hofstede, 1983). A masculine society shows a preference for achievement, heroism, 

assertiveness and material rewards for success, and society at large is more competitive. 

The opposite, a feminine society shows a preference for cooperation, modesty, caring 

for the weak and quality of life rather than ego boosting, wealth and recognition 

(Hofstede, 1980, p.140). Table 1 shows the main differences between masculinity and 

femininity in a society. A high score on the masculinity/femininity dimension indicates 

a more traditional role division between men and women.  

 In line with previous research (Gray, 1988), the masculinity/femininity 

dimension of national culture may be related to accounting choices. The study of Gray 

(1988) shows that an emphasis on individual achievement and performance is likely to 

foster a less conservative approach to accounting measurement. As mentioned earlier, 

masculinity refers to a more competitive, achievement and material success oriented 

society, whereas femininity refers to a more cooperated and modesty oriented society. 

This indicates that a country that has a relative high score on the masculinity/femininity 

dimension is driven by individualism, competiveness, achievement and success. In 
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contrary, a relative low score indicates that a country is driven by caring for others and 

quality of life. In a more feminine society, the sign of success is the quality of life, and 

not standing out from the crowd. “The fundamental issue here is what motivates people, 

wanting to be the best (masculine) or liking what you do (feminine) (Hofstede, 1980).  

Table 1: Masculinity versus Femininity (Hofstede, 2011). 

Since a more masculine oriented society is driven by individual performance and 

achievement, managers tend to focus more on material success and financial 

achievement than managers in a feminine oriented society (Gray et al., 2015). A way 

to achieve this goal is the use of earnings management. Therefore, it is expected that in 

a more feminine oriented society, in which individualism and achievement are less 

important, managers will engage less in earnings management than in a more masculine 

oriented society.  This results in the following hypotheses: 

H3a: There is a negative relationship between femininity and the magnitude of accrual 

based earnings management. 

H3b: There is a negative relationship between femininity and the magnitude of real 

earnings management.  

Masculinity Femininity 

Maximum emotional and social role differences 

between men and women 

Minimal emotional and social role differences 

between men and women 

Work prevails over family Balance between family and work 

Men should be and women may be assertive and 

ambitious  

Both men and women should be modest and 

caring 

Admirations for the strong Sympathy for the weak 

Fathers deal with facts, mothers with feelings Both fathers and mothers deal with facts and 

feelings 

Few women in elected political positions Many women in elected political positions 

Moralistic attitudes about sexuality; sex is a way 

of performing 

Matter-of-fact attitudes about sexuality; sex is a 

way of relating 
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2.3.2 Moderating Effect 

According to Baron and Kenny (1986) a moderator variable may affect the direction 

and/or strength of the relation between an independent or predictor variable and a 

dependent variable. The relationship between board gender diversity and earnings 

management may be influenced by culture. In this way, culture could moderate this 

relationship.  

 As already explained, in a feminine oriented society, personal achievement and 

success are less important than in a masculine oriented society. Therefore, is it likely 

that a negative relationship between board gender diversity and earnings management 

is stronger in feminine countries than in masculine countries. Since personal 

achievement and success are less important, managers may have a more restrained 

approach towards earnings management in a feminine oriented society. This research 

includes the additional moderating effect that the relationship between board gender 

diversity and earnings management is influenced by culture in terms of 

masculinity/femininity, which results in the following hypotheses: 

H4a: Femininity will moderate a negative relationship between board gender diversity 

and accrual based earnings management; a negative relationship between board 

gender diversity and accrual based earnings management will be stronger in feminine 

countries.  

H4b: Femininity will moderate a negative relationship between board gender diversity 

and real earnings management; a negative relationship between board gender diversity 

and real earnings management will be stronger in feminine countries.  
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III Methodology 

This chapter discusses the research method. First, the conceptual model and the 

underlying relationships with the corresponding variables are displayed and explained. 

Then, the hypotheses and regressions are shown. At last, the data sample is discussed.  

3.1 Operationalization  

 

Company-level determinants      Country-level determinants                Company-level 

                   dependent variable 

    

 

 

  

 

 

 

 

 

Figure 1: Conceptual model 

The conceptual model visualizes the relationships between the dependent variable 

(earnings management; accrual based and real earnings management) and the 

independent variables (board gender diversity and culture), and how they relate to each 

other. This model shows that a moderation effect is expected between board gender 

diversity and earnings management. In this research the quantitative method is used. 

Through a multiple regression analysis, the relationships between the dependent 

variable and multiple independent variables can be determined.  

 

 

Culture   

(Masculinity/Femininity) 

Board Gender 

Diversity 

 

Earnings 

Management 

(AEM & REM) 
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3.1.1. Dependent variable 

The dependent variable of this research is earnings management, whereby a distinction 

is made between accrual based earnings management and real earnings management. 

Prior research has developed empirical proxies to indicate the degree of earnings 

management (i.e., Beneish, 2001, Burgstahler et al., 2006; Cohen et al., 2008; Dechow 

et al., 1995; Roychowdhury, 2006). Following prior research, the different proxies are 

used to calculate accrual based and real earnings management with separate 

regressions1.  

Accrual based Earnings Management 

Based on the existing literature, this research uses discretionary (abnormal) accruals to 

measure the magnitude of accrual based earnings management (Cohen et al., 2008; 

Dechow et al., 1995; Jones, 1991). The total accruals of a firm can be divided into a 

discretionary part and a non-discretionary part. A high or low level of discretionary 

accruals may indicate the use of earnings management. In line with previous research, 

the cross-sectional modified Jones model (1991) is used to estimate the discretionary 

accruals of a firm as described by Dechow et al. (1995). The first step in this model is 

to estimate the coefficients that are used to estimate the firm-specific normal accruals 

(NA). This results in the following model (Cohen et al., 2008):  

𝑇𝐴𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
=  𝛼 [

1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽1 [

∆𝑆𝑎𝑙𝑒𝑠𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽2 [

𝑃𝑃𝐸𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝜀𝑖𝑡  (1) 

 

where, TAit are the total accruals for year t and firm i (defined as 𝑇𝐴𝑖𝑡 = 𝑁𝐼𝑖𝑡 − 𝐶𝐹𝑂𝑖𝑡), 

Assetsi,t-1 are the totals assets for year t and firm i,  ΔRevit is the change in revenues 

from the preceding year and PPEit is the gross value of property, plant and equipment 

in year t. The coefficients that are estimated with Equation (1) are used to determine 

the normal accruals (NA). The following model is used: 

𝑁𝐴𝑖𝑡 = 𝛼 [
1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽1 [

(∆𝑆𝑎𝑙𝑒𝑠𝑖𝑡 − ∆𝐴𝑅𝑖𝑡)

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽2 [

𝑃𝑃𝐸𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
]  (2) 

                                                             
1 See Appendix A for the residual analysis.  
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where ΔARit  is the change in accounts receivable from the preceding year, Assetsi,t-1 is 

total assets for year t and firm i, ΔRevit is the change in revenues from the preceding 

year and PPEit is the gross value of property, plant and equipment in year t. While 

computing the normal accruals, reported revenues of the sample firms are adjusted from 

the change in accounts receivable to capture any potential accounting discretion arising 

from credit sales, which relates to non-discretionary accruals (Cohen et al., 2008).  

Following prior literature (Cohen et al., 2008; Cohen & Zarowin, 2010; Dechow 

et al., 1995), discretionary accruals are estimated as the difference between total 

accruals and normal accruals:  

𝐷𝐴𝑖𝑡 =
𝑇𝐴𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑖,𝑡−1
− 𝑁𝐴𝑖𝑡  (3) 

 

The variable AEM_PROXY is the level of accrual based earnings management in terms 

of discretionary accruals, which are calculated as the difference between total accruals 

and normal accruals.  

Real Earnings Management 

As explained in chapter 2, real earnings management can occur through sales 

manipulations, reduction of discretionary expenditures and overproduction. In line with 

the literature, three metrics are used to estimate real earnings management; abnormal 

cash flows (CFO), abnormal discretionary expenses and overproduction costs (Cohen 

et al., 2008; Roychowdhury, 2006).  

 Abnormal cash flows (CFO) are related to the acceleration of the timing of sales 

through price discounts or more lenient credit terms. This will lead to temporarily 

increases in sales volumes, bur are also likely to disappear when the price goes back to 

its old level. These increases in sales volume will boost current period earnings, but 

will also result in lower cash flows in the current period (Roychowdhury, 2006). 

Moreover, reducing discretionary expenses will boost current period earnings and may 

lead to higher current period cash flows (Roychowdhury, 2006). Overproduction costs 

arise when managers increase production more than necessary in order to increase 

earnings. When more units are produced, the fixed costs per unit will decrease, which 
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will result in a decline in total unit costs. This will decreases costs of goods sold 

(COGS) and the firm can report higher operating margins (Roychowdhury, 2006).  

 To measure real earnings management through abnormal cash flows (CFO), the 

difference between the actual CFO and the normal CFO is estimated with the following 

model (Roychowdhury, 2006):  

𝐶𝐹𝑂𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
=  𝛼 + 𝛽1 [

1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽2 [

𝑆𝑎𝑙𝑒𝑠𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽3 [

∆𝑆𝑎𝑙𝑒𝑠𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝜀𝑖𝑡  (4) 

 

where CFOit is total operating cash flows from operations for firm i in year t,  

Assetsi, t – 1 is total assets for firm i in year t,  Salesit is total sales for firm i in year t and 

ΔSalesit is Salest – Salest-1.  

 To measure real earnings management through the reduction of discretionary 

expenses, the following model is used (Roychowdhury, 2006): 

𝐷𝐼𝑆𝐸𝑋𝑃𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
= 𝛼 + 𝛽1 [

1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽2 [

𝑆𝑎𝑙𝑒𝑠𝑖,𝑡−1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝜀𝑖𝑡  (5) 

 

where DISEXPit are the discretionary expenses for firm i in year t,, Assetsi, t – 1 is total 

assets for firm i in year t and Salesit is total sales for firm i in year t. Previous research 

(Cohen et al., 2008; Cohen & Zarowin, 2010; Roychowdhury, 2006) calculates 

discretionary expenses as the sum of advertising expenses, R&D expenses and SG&A 

expenses. However, in the used database only information about R&D and SG&A 

expenses is available. Therefore, the proxy for discretionary expenses is calculated as 

the sum of R&D expenses and SG&A expenses. The reduction of R&D and SG&A 

expenses both may lead to lower cash flows, which will increase current earnings 

(Roychowdhury, 2006).  
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Overproduction costs are the difference between the normal production costs and the 

actual productions costs, which are determined with the following model 

(Roychowdhury, 2006): 

𝑃𝑅𝑂𝐷𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
=  𝛼 + 𝛽1 [

1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽2 [

𝑆𝑎𝑙𝑒𝑠𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝛽3 [

∆𝑆𝑎𝑙𝑒𝑠𝑖𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
]

+ 𝛽4 [
∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡−1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1
] + 𝜀𝑖𝑡 (6) 

where PRODit are the production costs for firm i in year t, which is calculated as 

𝑃𝑅𝑂𝐷𝑖𝑡 = 𝐶𝑂𝐺𝑆𝑖𝑡 + ∆𝐼𝑁𝑉𝑖𝑡, Assetsi, t – 1 is total assets for firm i in year t and Salesit is 

total sales for firm i in year t. 

 The study of Cohen et al. (2008) and Zarowin (2010) is followed to capture the 

effect of real earnings management through all three metrics; a single variable is 

computed by combining the three individual real earnings management proxies. 

Therefore, REM_PROXY is calculated as the sum of REM1 CFO, REM2 DISEXP and 

REM3 PROD. Earnings management can use income-increasing or income-decreasing 

accruals to manage earnings (Gray et al., 2015). However, in this research the direction 

of earnings management is not important, and thus absolute values are used to proxy 

for earnings management.  

3.1.2. Independent Variables 

To measure gender diversity on the board, the percentage of women on the board of 

directors (WOM) is measured by the number of women on the board to the total number 

of members on board (Lakhal et al., 2015; Rose, 2007; Srinidhi et al., 2011). A binary 

variable is added (WOM3), which equals 1 if the percentage of women on the board is 

30% or more, and 0 otherwise. A binary variable is added (WOM1), which equals 1 if 

the percentage of women on the board is less than 30%, and 0 otherwise.  

Following prior studies (Gray et al, 2015; Han et al., 2011), each country’s 

cultural values for the masculinity/femininity (MA) dimension are obtained from 

Hofstede (1980). The cultural values are assumed to be constant over time. A high (low) 

score indicates a more masculine (feminine) oriented country.  
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3.1.3. Control Variables 

Because board gender diversity and culture are not the only determinants for earnings 

management, control variables associated with earnings management are added in the 

regression models. Prior studies have shown the existence of a relationship between 

earnings management and firm size. FSIZE is added as the natural logarithm of total 

market cap because large firms tend to exercise less earnings management as they face 

more market monitoring and more pressure to report predictable earnings (Gray et al., 

2015). The natural logarithm of price-to-book ratio is added to control for growth 

opportunities (GROWTH). The price-to-book ratio is used to compare the market value 

to the book value, which is the market price divided by the book value at the beginning 

of year t. The study of Skinner and Sloan (2002), suggests that firms with high growth 

opportunities might be penalized more by the stock market when they do not meet 

earnings thresholds. Leverage (LEV) is added as third control variable and is defined 

as the ratio of total debt to total equity. Previous research has shown that high leveraged 

firms are more monitored by debt-holders, which may reduce the probability of 

earnings management (Gray et al., 2015; Han et al., 2010). Also, there is a relation 

between negative net income and earnings management. Firms that face negative 

earnings tend to use more earnings management (Han et al., 2010). Therefore, LOSS is 

added as control variable, which indicates whether a firm experiences a negative 

income in year t or not. Poor performance is associated with lower earnings quality, 

and thus more earnings management (Cohen et al., 2008; Roychowdhury, 2006). To 

control for performance, ROA is added as control variable. Return on assets is a 

performance measurement and indicates how profitable a firm is relative to its assets 

by calculating net income by total assets. At last, firms that operate in the manufacturing 

industry are more likely to engage in earnings management (Roychowdhury, 2006). To 

control for industry, MANUFACT is added and indicates whether a firm operates in 

the manufacturing industry (SIC code 2000 – 3999) or not. Previous studies suggest 

that the type of auditor (Big 4 or non-Big 4) is related to the use of earnings 

management. However, all EU-listed firms of the data sample are audited by a Big 4 

firm. Table 2 provides an overview of the variables of this research:  
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Variable Proxy Explanation 

Dependent variables:   

AEM_PROXY Accrual Based Earnings 

Management 

Total discretionary accruals 

estimated according to the 

Modified Jones Model as described 

in chapter 3.1.1.  

REM_PROXY Real Earnings Management The sum of REM1 CFO, REM2 

DISEXP and REM3 PROD. 

Independent variables:   

WOM Presence of women on the board of 

directors 

The percentage of women on the 

board of directors. 

WOM1 Less than 30% women on the board 

of directors 

 

Indicator variable, which equals 1 if 

the percentage of women on the 

board of directors is less than 30%. 

WOM3 30% or more women on the board 

of directors 

Indicator variable, which equals 1 if 

the percentage of women on the 

board of directors is 30% or more.   

MA Masculinity/Femininity Score Cultural value of the masculinity 

dimension of national culture 

obtained from the Hofstede Model 

(1980). 

Control Variables:   

FSIZE Firm Size  Natural logarithm of total market 

cap.  

GROWTH Growth Opportunities Natural logarithm of price-to-book 

ratio. 

LEV Leverage Debt-equity ratio  

LOSS Negative income for year t Indicator variable, which equals 1 if 

net income is negative at the end of 

year t, and 0 otherwise.  

ROA Return On Assets Net income divided by total assets. 

MANUFACT 

 

Manufacturing Industry Indicator variable, which equals 1 if 

firm i operates in the manufacturing 

industry (SIC 2000-3999), and 0 

otherwise.  

YEAR DUMMIES Year Dummy Four dummies for the period 2012 – 

2016, hold out year 2016.  

Table 2: Dependent, independent and control variables with their proxies and explanations.  
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3.2 Regressions 

Table 3 provides an overview of the hypotheses of this research: 

H1a: There is a negative relationship between board gender diversity and the magnitude of accrual 

based earnings management. 

H1b: There is a negative relationship between board gender diversity and the magnitude of real 

earnings management. 

H2a:  30% or more women on the board of directors will significantly have more impact on the 

magnitude of accrual based earnings management than less than 30% women on the board of 

directors. 

H2b: 30% or more women on the board of directors will significantly have more impact on the 

magnitude of real earnings management than less than 30% women on the board of directors. 

H3a: There is a negative relationship between femininity and the magnitude of accrual based earnings 

management. 

H3b: There is a negative relationship between femininity and the magnitude of real earnings 

management. 

H4a: Femininity will moderate a negative relationship between board gender diversity and accrual 

based earnings management; a negative relationship between board gender diversity and accrual 

based earnings management will be stronger in feminine countries. 

H4b: Femininity will moderate a negative relationship between board gender diversity and real 

earnings management; a negative relationship between board gender diversity and real earnings 

management will be stronger in feminine countries. 

Table 3: Hypotheses. 

In order to answer the research question, a multiple regression analysis is performed. 

In line with prior studies (Doupnik, 2008; Gray et al., 2015; Han et al., 2010), the 

following regression models (firm and time subscript omitted) are used:  

𝐴𝐸𝑀𝑃𝑅𝑂𝑋𝑌 =  𝛼0 +  𝛽1𝑊𝑂𝑀 + 𝛽2𝑀𝐴 + 𝛽3𝑊𝑂𝑀 ∗  𝑀𝐴 + 𝛽4𝐹𝑆𝐼𝑍𝐸 +  𝛽5𝐺𝑅𝑂𝑊𝑇𝐻

+ 𝛽6𝐿𝐸𝑉 + 𝛽7𝐿𝑂𝑆𝑆 + 𝛽8𝑅𝑂𝐴 + 𝛽9𝑀𝐴𝑁𝑈𝐹𝐴𝐶𝑇

+ 𝛽10𝑌𝐸𝐴𝑅 𝐷𝑈𝑀𝑀𝐼𝐸𝑆 +  𝜀  (7)   

𝑅𝐸𝑀𝑃𝑅𝑂𝑋𝑌 =  𝛼0 +  𝛽1𝑊𝑂𝑀 + 𝛽2𝑀𝐴 + 𝛽3𝑊𝑂𝑀 ∗  𝑀𝐴 + 𝛽4𝐹𝑆𝐼𝑍𝐸 +  𝛽5𝐺𝑅𝑂𝑊𝑇𝐻

+ 𝛽6𝐿𝐸𝑉 + 𝛽7𝐿𝑂𝑆𝑆 + 𝛽8𝑅𝑂𝐴 + 𝛽9𝑀𝐴𝑁𝑈𝐹𝐴𝐶𝑇

+ 𝛽10𝑌𝐸𝐴𝑅 𝐷𝑈𝑀𝑀𝐼𝐸𝑆 +  𝜀  (8)   
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To test hypothesis 2a and 2b the following regression models are used: 

𝐴𝐸𝑀𝑃𝑅𝑂𝑋𝑌 =  𝛼0 +  𝛽1𝑊𝑂𝑀1 +  𝛽2 𝐹𝑆𝐼𝑍𝐸 + 𝛽3𝐺𝑅𝑂𝑊𝑇𝐻 + 𝛽4𝐿𝐸𝑉 + 𝛽5𝐿𝑂𝑆𝑆

+ 𝛽6𝑅𝑂𝐴 + 𝛽7𝑀𝐴𝑁𝑈𝐹𝐴𝐶𝑇 + 𝛽8𝑌𝐸𝐴𝑅 𝐷𝑈𝑀𝑀𝐼𝐸𝑆 +  𝜀  

𝐴𝐸𝑀𝑃𝑅𝑂𝑋𝑌 =  𝛼0 +  𝛽1𝑊𝑂𝑀3 +  𝛽2 𝐹𝑆𝐼𝑍𝐸 + 𝛽3𝐺𝑅𝑂𝑊𝑇𝐻 + 𝛽4𝐿𝐸𝑉 + 𝛽5𝐿𝑂𝑆𝑆

+ 𝛽6𝑅𝑂𝐴 + 𝛽7𝑀𝐴𝑁𝑈𝐹𝐴𝐶𝑇 + 𝛽8𝑌𝐸𝐴𝑅 𝐷𝑈𝑀𝑀𝐼𝐸𝑆 +  𝜀 

𝑅𝐸𝑀𝑃𝑅𝑂𝑋𝑌 =  𝛼0 +  𝛽1𝑊𝑂𝑀1 +  𝛽2 𝐹𝑆𝐼𝑍𝐸 + 𝛽3𝐺𝑅𝑂𝑊𝑇𝐻 + 𝛽4𝐿𝐸𝑉 + 𝛽5𝐿𝑂𝑆𝑆

+ 𝛽6𝑅𝑂𝐴 + 𝛽7𝑀𝐴𝑁𝑈𝐹𝐴𝐶𝑇 + 𝛽8𝑌𝐸𝐴𝑅 𝐷𝑈𝑀𝑀𝐼𝐸𝑆 +  𝜀  

𝑅𝐸𝑀𝑃𝑅𝑂𝑋𝑌 =  𝛼0 +  𝛽1𝑊𝑂𝑀3 +  𝛽2 𝐹𝑆𝐼𝑍𝐸 + 𝛽3𝐺𝑅𝑂𝑊𝑇𝐻 + 𝛽4𝐿𝐸𝑉 + 𝛽5𝐿𝑂𝑆𝑆

+ 𝛽6𝑅𝑂𝐴 + 𝛽7𝑀𝐴𝑁𝑈𝐹𝐴𝐶𝑇 + 𝛽8𝑌𝐸𝐴𝑅 𝐷𝑈𝑀𝑀𝐼𝐸𝑆 +  𝜀 

 

3.2.1 Robustness Check 

Previous studies suggest that accrual based earnings management and real earnings 

management can be used as substitutes (Cohen & Zarowin, 2010; Zang, 2012). 

Therefore, an extra regression model is added to test the total substitution effect of 

accrual based and real earnings management. The regression model is as follows: 

𝐴𝐸𝑀𝑃𝑅𝑂𝑋𝑌 =  𝛼0 + 𝛽1𝑅𝐸𝑀𝑃𝑅𝑂𝑋𝑌 + 𝛽2 𝑊𝑂𝑀 + 𝛽3𝑀𝐴 + 𝛽3𝑊𝑂𝑀 ∗ 𝑀𝐴

+  𝛽4𝐹𝑆𝐼𝑍𝐸 + 𝛽5𝐺𝑅𝑂𝑊𝑇𝐻 + 𝛽6𝐿𝐸𝑉 + 𝛽7𝐿𝑂𝑆𝑆 + 𝛽8𝑅𝑂𝐴

+ 𝛽9𝑀𝐴𝑁𝑈𝐹𝐴𝐶𝑇 + 𝛽10𝑌𝐸𝐴𝑅 𝐷𝑈𝑀𝑀𝐼𝐸𝑆 +  𝜀  (9) 

 

Where, AEM_PROXY concerns the discretionary accruals. REM_PROXY 

concerns the sum of REM1 CFO, REM2 DISEXP and REM3 PROD. WOM is the 

presence of women on the board of directors expressed as a percentage of the total 

board. WOM1 is an indicator variable, which equals value 1 if the percentage of women 

on the board of directors is less than 30%, and 0 otherwise. WOM3 is an indicator 

variable, which equals 1 if the percentage of women on the board of directors is 30% 

or more, and 0 otherwise. MA concerns the femininity score. WOMMA concerns the 

moderator variable. FSIZE concerns the firm size. GROWTH concerns the price-to-

book ratio.  LEV concerns the debt-equity ratio. LOSS is an indicator variable, which 

equals 1 if net income is negative in year t, and 0 otherwise. ROA concerns return on 

assets. MANUFACT is an indicator variable, which equals 1 if firm i operates in the 

manufacturing industry (SIC code 2000 – 3999), and 0 otherwise.  
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3.3 Data Sample 

The data sample of this research consists of listed firms in the period 2012 – 2016. To 

examine the effect of national culture on earnings management, 8 countries are selected 

from table 423. 

Table 4: Femininity score of European Union countries (Hofstede, 1980).  

A low (high) score indicates that a country is more feminine (masculine) oriented. 

Denmark, Finland, Netherlands and Sweden are selected as feminine countries because 

they have a relative low score on the masculinity/femininity dimension of national 

culture.  Austria, Germany, Ireland and Italy are selected as masculine countries 

because they have a relative high score on this dimension. These 8 countries are 

                                                             
2 Table 4 represents the European Union countries and their femininity score. 
3 All scores are obtained from the Hofstede Model (1980).  

Countries Femininity Score Countries Femininity Score 

Austria 79 Italy 70 

Belgium 54 Latvia 9 

Bulgaria 40 Lithuania 19 

Croatia 40 Luxembourg 50 

Cyprus - Malta 47 

Czech Republic 57 Netherlands 14 

Denmark 16 Poland 64 

Estonia 30 Portugal 31 

Finland 26 Romania 42 

France 43 Slovakia 100 

Germany 66 Slovenia 19 

Greece 57 Spain 42 

Hungary 88 Sweden 5 

Ireland 68 United Kingdom 66 
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selected on basis of them being the most established and developed EU members, i.e. 

membership by 1995, with well-developed accounting systems (Gray et al, 2015). Since 

the adoption of the International Financial Reporting Standards (IFRS), all publicly 

listed EU firms use the same accounting standards, which controls for differences in 

accounting standards (Gray et al., 2015). Data is collected for the period 2012 to 2016 

for the 8 European Union listed firms4. All the financial data is retrieved from the 

Thomson One database, and the Orbis database is used to complement the data. Data 

concerning the composition of the board of directors is retrieved from the Orbis 

database. This database contains information about the directors of listed companies. 

Data that was not available in the Thomson One or Orbis database is manually 

collected. Banks, insurance companies and other financial institutions (SIC code 6000 

– 6999) are excluded from the data sample, in view of their different regulatory 

structure (de Jong et al., 2005). Also, firms with too many missing values are excluded. 

This results in a total sample of 640 firm-year observations5.  

Country # Firm year 

observations 

Femininity score6 Average firm size 

(in € millions) 

Denmark  85  0,160 14.845,695 

Finland 105 0,260 5.582,353 

Netherlands 85 0,140 25.934,059 

Sweden 90 0,050 10.658,805 

Austria 45 0,790 2.814,606 

Germany 100 0,660 43.840,564 

Ireland 60 0,680 3.468,123 

Italy 70 0,700 16.298,689 

Total Sample  640 0,389 17.112,447 

Table 5: Femininity score of European Union countries (Hofstede, 1980).  

                                                             
4 Firms listed on the AEX, ATX, DAX30, FTSE MIB, ISEQ, OMX C20, OMX H25 and OMX S30. 
5 128 firms over a period of five years gives a theoretical sample of 640 companies.  
6 Femininity scores are divided by 100 to make regression parameters more understandable. 
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IV Empirical Results 

This chapter includes the results of the conducted research. First, the descriptive 

statistics and correlations are shown. Then, the results of the multiple regression 

analysis are discussed. At last, the robustness check and additional test are discussed. 

The hypotheses are tested by the use of STATA.  

4.1 Descriptive Statistics 

Table 6 shows the descriptive statistics of the variables78. The values of accrual based 

and real earnings management are expressed in absolute values because the sign is not 

important for this research. Also, the values of accrual based and real earnings 

management are not winsorized9 . Earnings management is often seen in extreme 

values, so by removing outliers, potential relevant information could be lost. 

 The overall mean of accrual based and real earnings management are 0,056 and 

0,266 respectively. The proxies for real earnings management have an overall mean of 

0,063, 0,141 and 0,250 respectively. These means are comparable to those reported in 

prior studies (Cohen et al., 2008; Han et al., 2010; Gray et al., 2015). The overall mean 

of WOM is 0,210, which indicates that the average percentage of female board 

members is 21%. The overall mean of masculinity/femininity (MA) is 0,389.  

 The control variables show that the overall mean of firm size is 8,766, the 

overall mean of the price-to-book ratio is 0,944, the overall mean of leverage is 79,328, 

the overall mean of the indicator variable LOSS is 0,118, the overall mean of ROA is 

0,066 and the overall mean of the indicator variable MANUFACT is 0,594. Table 6 is 

presented on the next page.   

  

 

 

  

 

                                                             
7 See Appendix B for the normality check.  
8 See Appendix B for the homoscedasticity check.  
9 Winsorization is the transformation of extreme values to reduce the effect of outliers.  
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Table 6: Descriptive Statistics 

 Observations Mean St. Dev.  Minimum Maximum 

Dependent variable 

Disc. Accr. 511 0,056 0,084 0,000 1,084 

REM1 CFO 511 0,063 0,075 0,000 0,636 

REM2 

DISEXP 

511 0,141 0,131 0,000 0,937 

REM3 PROD 511 0,250 0,330 0,000 3,043 

REM_PROXY 511 0,266 0,370 0,000 3,617 

Independent variable 

WOM 640 0,210 0,146 0,000 0,600 

MA 640 0,389 0,275 0,050 0,790 

WOMMA 640 0,065 0,068 0,000 0,272 

Control variable 

FSIZE 623 8,766 1,567 2,872 12,514 

GROWTH 604 0,944 0,794 -1,204 5,420 

LEV 626 79,328 92,643 -769,731 618,656 

LOSS 638 0,118 0,322 0,000 1,000 

ROA 632 0,066 0,090 -0,379 0,752 

MANUFACT 640 0,594 0,492 0,000 1,000 

Table 6: Disc. Accr. concerns the discretionary accruals estimated according to the Modified Jones 

Model as described in chapter 3.1.1. REM1 CFO concerns the abnormal cash flows, estimated as the 

residual of equation (4). REM2 DISEXP concerns the abnormal discretionary expenditures, estimated 

as the residual of equation (5). REM3 PROD concerns the abnormal discretionary productions costs, 

estimated as the residuals of equation (6). REM_PROXY concerns the sum of the three metrics. WOM 

concerns the percentage of women on the board of directors. MA concerns the masculinity/femininity 

score. WOMMA concerns the moderator variable. FSIZE concerns the natural logarithm of total 

market cap. GROWTH concerns the natural logarithm of price-to-book ratio. LEV concerns the debt-

equity ratio. LOSS is an indicator variable, which equals 1 if net income is negative at the end of year t, 

and 0 otherwise. ROA concerns the return on assets. MANUFACT is an indicator variable, which 

equals 1 if firm i operates in the manufacturing industry (SIC 2000 – 3999), and 0 otherwise. All numbers 

are expresses in €1.000.000 or ratios.  
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4.2 Correlation 

Table 7 gives an overview of the correlations between the variables10. Both the Pearson 

correlation (bottom left side) and the Spearman correlation (upper right side) are 

displayed11.   

 Table 7 shows a significant correlation between accrual based and real earnings 

management (0,369 and 0,190). This indicates that the use of accrual based earnings 

management and real earnings management can substitute each other12. Both accrual 

based and real earnings management are significant negatively correlated with MA (-

0,177 and -0,087), which is the opposite of the expectations in hypothesis 3a and 3b. 

This unexpected result can be due to the fact that this is a univariate analysis, which 

does not account for the impact of the control variables. Moreover, there is a significant 

negative correlation between WOM and REM3 PROD (-0,076), suggesting that the 

proportion of women on the board of directors is negatively associates with the 

manipulation of productions costs. Also, there is a significant negative correlation (-

0,412 and -0,310) between MA and WOM, suggesting that a low score on MA leads to 

a higher percentage of women on the board of directors. In addition, accrual based 

earnings management is significant positively correlated with price-to-book ratio 

(GROWTH), negative income (LOSS) and return on assets (ROA), and is significant 

negatively correlated with firm size (FSIZE), leverage (LEV) and manufacturing 

industry (MANUFACT). Real earnings management is significant positively correlated 

with negative income (LOSS) and return on assets (ROA), and is negatively correlated 

with firm size (FSIZE), leverage (LEV) and manufacturing industry (MANUFACT).  

However, the correlations should be interpreted with any caution because they 

do not control for differences in other firm and country characteristics. Since table 7 

shows some significant correlations between the explanatory variables, it is necessary 

to examine the potential problem of multicollinearity (Gray et al., 2015). A VIF test is 

performed and all VIFs are well below the critical value of 10 13 , suggesting that 

multicollinearity is not a serious concern.  

                                                             
10 A variable is perfectly correlated with another variable if the value is 1 or -1 (Field, 2013).  
11 Both Pearson’s and Spearman’s correlations are used since Spearman’s correlation is non-parametric 

and is not concerned with violations of normality, a non-linear relationship or ordinal variables (Field, 

2013).  
12 See chapter 4.4.1 for the substation effect.  
13 See Appendix B for the multicollinearity check.  
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Table 7: Correlation Matrix 

 Total EM Disc. 

Accr. 

REM_ 

PROXY 

REM1 

CFO 

REM2 

DISEXP 

REM3 

PROD 

WOM MA WOMMA FSIZE GROWTH LEV LOSS ROA MANUFACT 

Total EM 1,000 0,196*** 

0,000 

0,903*** 

0,000 

0,177*** 

0,000 

0,229*** 

0,000 

0,568*** 

0,000 

-0,012 

0,785 

0,012 

0,792 

-0,037 

0,411 

-0,096** 

0,034 

-0,003 

0,934 

-0,067 

0,141 

0,133*** 

0,003 

-0,070 

0,124 

-0,406*** 

0,000 

Disc. Accr. 0,468*** 

0,000 
1,000 0,190*** 

0,000 

0,275*** 

0,000 

0,271*** 

0,000 

0,132*** 

0,003 

-0,003 

0,995 

-0,073 

0,110 

0,005 

0,910 

-0,169*** 

0,000 

0,143*** 

0,001 

-0,164*** 

0,000 

0,096** 

0,034 

 

0,065 

0,150 

-0,130*** 

0,004 

REM_PROXY 0,964*** 

0,000 

0,369*** 

0,000 
1,000 0,215*** 

0,000 

0,228*** 

0,000 

0,552*** 

0,000 

-0,021 

0,640 

0,010 

0,820 

-0,024 

0,600 

-0,102** 

0,024 

-0,053 

0,245 

-0,079* 

0,082 

0,076* 

0,095 

-0,049 

0,283 

-0,378*** 

0,000 

 

REM1 CFO 0,285*** 

0,000 

0,348*** 

0,000 

0,350*** 

0,000 
1,000 0,245*** 

0,000 

0,090* 

0,047 

-0,070 

0,123 

-0,030 

0,500 

0,005 

0,899 

-0,126*** 

0,005 

0,148*** 

0,001 

-0,188*** 

0,000 

0,101** 

0,027 

0,091** 

0,045 

-0,047 

0,300 

REM2 

DISEXP 

0,351*** 

0,000 

0,238*** 

0,000 

0,350*** 

0,000 

0,473*** 

0,000 
1,000 0,323*** 

0,000 

-0,008 

0,853 

0,001 

0,967 

-0,001 

0,989 

-0,144*** 

0,001 
0,238*** 

0,000 

-0,376*** 

0,000 

0,013 

0,771 

0,209*** 

0,000 

-0,131*** 

0,003 

REM3 PROD 0,854*** 

0,000 

0,269*** 

0,000 

0,874*** 

0,000 

0,234*** 

0,000 

0,256*** 

0,000 
1,000 -0,076* 

0,096 

-0,053 

0,243 

0,085* 

0,062 

-0,128*** 

0,005 

0,211*** 

0,000 

-0,170*** 

0,000 

-0,062 

0,174 

0,131*** 

0,004 

-0,291*** 

0,000 

WOM 0,017 

0,696 

0,017 

0,693 

0,005 

0,903 

0,043 

0,332 

0,064 

0,147 

0,039 

0,374 
1,000 -0,310*** 

0,000 

0,555*** 

0,000 

0,060 

0,184 

0,099* 

0,029 

0,051 

0,264 

-0,060 

0,189 

0,117** 

0,010 

-0,010 

0,819 

MA -0,092** 

0,036 

-0,177*** 

0,000 

-0,087** 

0,049 

-0,129*** 

0,003 

-0,075* 

0,089 

-0,102** 

0,020 

-0,412*** 

0,000 
1,000 0,392**** 

0,000 

-0,154*** 

0,000 

-0,256*** 

0,000 

0,085* 

0,063 

0,156*** 

0,000 

-0,210*** 

0,000 

0,015 

0,733 

WOMMA -0,040 

0,359 

-0,09** 

0,029 

-0,034 

0,437 

-0,072 

0,101 

-0,032 

0,464 

0,026 

0,547 

0,447*** 

0,000 

0,448*** 

0,000 
1,000 -0,003 

0,932 

-0,073 

0,108 

0,038 

0,398 

-0,015 

0,739 

0,002 

0,965 

0,005 

0,907 

FSIZE -0,148*** 

0,000 

-0,124*** 

0,005 

-0,135*** 

0,002 

-0,121*** 

0,006 

-0,152*** 

0,000 

-0,144** 

0,001 

0,103** 

0,010 

-0,043 

0,275 

0,035 

0,376 
1,000 0,150*** 

0,001 

-0,004 

0,919 

-0,184*** 

0,000 

0,207*** 

0,000 

0,099** 

0,030 

GROWTH 0,064 

0,156 

0,169*** 

0,000 

0,048 

0,288 

0,285*** 

0,000 

0,295*** 

0,000 

0,121*** 

0,007 

0,156*** 

0,000 

-0,246*** 

0,000 

-0,085** 

0,036 

0,175*** 

0,000 
1,000 -0,217*** 

0,000 

-0,285*** 

0,000 

0,634*** 

0,000 

0,153*** 

0,000 

LEV -0,127*** 

0,004 

-0,138*** 

0,001 

-0,121*** 

0,006 

-0,140** 

0,001 

-0,252*** 

0,000 

-0,122** 

0,006 

-0,032 

0,416 

0,111*** 

0,005 

0,045 

0,260 

0,078* 

0,051 

-0,078* 

0,053 
1,000 0,125*** 

0,006 

-0,402*** 

0,000 

-0,055 

0,223 
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LOSS 0,077* 

0,078 

0,080* 

0,070 

0,029 

0,511 

0,088** 

0,046 

0,025 

0,570 

-0,056 

0,206 

-0,090** 

0,022 

0,099** 

0,012 

0,010 

0,801 

-0,184*** 

0,000 

-0,277*** 

0,000 

0,049 

0,219 
1,000 0,,485*** 

0,000 

-0,148*** 

0,001 

ROA 0,136*** 

0,002 

0,300*** 

0,000 

0,104** 

0,019 

0,240*** 

0,000 

0,293*** 

0,000 

0,104*** 

0,000 

0,193*** 

0,000 

-0,165*** 

0,000 

-0,004 

0,914 

0,225*** 

0,000 

0,557*** 

0,000 

-0,213*** 

0,000 

-0,417*** 

0,000 
1,000 0,103** 

0,024 

MANUFACT -0,341*** 

0,000 

-0,341*** 

0,000 

-0,333*** 

0,000 

-0,008 

0,856 

-0,128*** 

0,003 

-0,313*** 

0,000 

-0,013 

0,734 

0,026 

0,498 

-0,025 

0,521 

0,103*** 

0,009 

0,120*** 

0,003 

-0,137*** 

0,000 

-0,135*** 

0,000 

0,117*** 

0,003 
1,000 

Table 7: * Correlation is significant at the 0,10 level (2-tailed). **. Correlation is significant at the  0,05 level (2-tailed), ***. Correlation is significant at the 0,01 level (2-

tailed). Disc. Accr. concerns the discretionary accruals estimated according to the Modified Jones Model as described in chapter 3.1.1. REM1 CFO concerns the abnormal 

cash flows, estimated as the residual of equation (4). REM2 DISEXP concerns the abnormal discretionary expenditures, estimated as the residual of equation (5). REM3 

PROD concerns the abnormal discretionary productions costs, estimated as the residuals of equation (6). REM_PROXY concerns the sum of the three metrics. WOM concerns 

the percentage of women on the board of directors. MA concerns the masculinity/femininity score. WOMMA concerns the moderator variable. FSIZE concerns the natural 

logarithm of total market cap. GROWTH concerns the natural logarithm of price-to-book ratio. LEV concerns the debt-equity ratio. LOSS is an indicator variable, which 

equals 1 if net income is negative at the end of year t, and 0 otherwise. ROA concerns the return on assets. MANUFACT is an indicator variable, which equals 1 if firm i 

operates in the manufacturing industry (SIC 2000 – 3999), and 0 otherwise. All numbers are expresses in €1.000.000 or ratios.
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4.3 Multiple Regressions 

This section contains the multiple regression analysis to test the hypotheses1415. Table 

8 shows the results of the multiple regression analysis concerning accrual based 

earnings management. The results show that the proportion of women on the board of 

directors has a negative significant (p < 0,05) effect on accrual based earnings 

management. This finding suggest that the presence of women on the board of directors 

will lead to a lower level of accrual based earnings management. Therefore, hypothesis 

1a is supported. Moreover, table 10 shows that there is a positive, but not a significant 

relation between WOM1 and accrual based earnings management. In addition, there is 

a negative significant (p < 0,01) relation between WOM3 and accrual based earnings 

management. This indicates that the presence of 30% or more women on the board of 

directors has significantly more impact than less than 30%, suggesting that the critical 

mass theory holds and hypothesis 2a is supported. 

Table 9 and 10 show the results of the multiple regression analysis concerning 

real earnings management. The results show a negative, but not a significant 

relationship between the proportion of women on the board of directors and real 

earnings management. Since there is no significant relationship between WOM and real 

earnings management, hypothesis 1b and 2b are not supported.  

 The main findings show a significant negative relationship between the 

proportion of women on the board of directors and accrual based earnings management, 

and no significant relationship between the proportion of women on the board of 

directors and real earnings management. This indicates that board gender diversity has 

only an impact on the level of accrual based earnings management and not on the level 

of real earnings management. Women might be more constrained towards the use of 

accrual based earnings management since it is more restricted by auditors’ and 

regulators’ scrutiny (Cohen et al., 2008; Leuz et al., 2003). Prior research indicates that 

managers in countries with stronger investor protection tend to choose real earnings 

management over accrual based earnings management (Cohen et al., 2008; Zang, 

2012).  

 

                                                             
14 The robust option is used in the regression analysis as explained in Appendix B.  
15 See Appendix C for the multiple regression analysis including year dummies.  
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Table 8: Accrual Based Earnings Management 

Variable Predicted 

Sign 

Model 1 Model 2 Model 3 

WOM - -0,056** (-2,13)   

MA +  -0,041*** (-2,81)  

WOMMA +   0,136 (1,49) 

FSIZE - -0,008*** (-3,32) -0,008*** (-3,32) -0,008*** (-3,32) 

GROWTH + -0,001 (-0,14) -0,001 (-0,14) -0,001 (-0,14) 

LEV - -0,00002 (-0,48) -0,00002 (-0,48) -0,00002 (-0,48) 

LOSS + 0,057*** (4,70) 0,057*** (4,70) 0,057*** (4,70) 

ROA - 0,402*** (7,82) 0,402*** (7,82) 0,402*** (7,82) 

MANUFACT - -0,012 (-1,70) -0,012 (-1,70) -0,012 (-1,70) 

Constant 0,132*** (5,59) 0,132*** (5,59) 0,132*** (5,59) 

YEAR DUMMIES Included Included Included 

Observations 478 478 478 

Adj. R-squared 0,1871 0,1871 0,1871 

F-value 9,45*** 9,45*** 9,45*** 

VIF max.  1,79 1,79 1,79 

Model 1: 𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Model 2: 𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑴𝑨 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺 

Model 3: 𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗  𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 +  𝜷𝟓𝑮𝑹𝑶𝑾𝑻𝑯 +
𝜷𝟔𝑳𝑬𝑽 + 𝜷𝟕𝑳𝑶𝑺𝑺 + 𝜷𝟖𝑹𝑶𝑨 + 𝜷𝟗𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟏𝟎𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺   

Table 8: T-statistics are in brackets ( ). **, *** denote significant at the 5 and 1% level respectively (two-tailed). Disc. Accr. 

concerns the discretionary accruals estimated according to the Modified Jones Model as described in chapter 3.1.1. REM1 CFO 

concerns the abnormal cash flows, estimated as the residual of equation (4). REM2 DISEXP concerns the abnormal discretionary 

expenditures, estimated as the residual of equation (5). REM3 PROD concerns the abnormal discretionary productions costs, 

estimated as the residuals of equation (6). REM_PROXY concerns the sum of the three metrics. WOM concerns the percentage 

of women on the board of directors. MA concerns the masculinity/femininity score. WOMMA concerns the moderator variable. 

FSIZE concerns the natural logarithm of total market cap. GROWTH concerns the natural logarithm of price-to-book ratio. LEV 

concerns the debt-equity ratio. LOSS is an indicator variable, which equals 1 if net income is negative at the end of year t, and 0 

otherwise. ROA concerns the return on assets. MANUFACT is an indicator variable, which equals 1 if firm i operates in the 

manufacturing industry (SIC 2000 – 3999), and 0 otherwise. All numbers are expresses in €1.000.000 or ratios. 
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Table 9: Real Earnings Management 

Variable Predicted Sign Model 4 Model 5 Model 6 

WOM - -0,082 (-0,67)   

MA +  -0,082 (-1,20)  

WOMMA +   0,233 (0,55) 

FSIZE - -0,024** (-2,23) -0,024** (-2,23) -0,024** (-2,23) 

GROWTH + 0,018 (0,71) 0,018 (0,71) 0,018 (0,71) 

LEV - -0,001*** (-3,06) -0,001*** (-3,06) -0,001*** (-3,06) 

LOSS + 0,051 (0,90) 0,051 (0,90) 0,051 (0,90) 

ROA - 0,522** (2,17) 0,522** (2,17) 0,522** (2,17) 

MANUFACT - -0,269*** (-7,96) -0,269*** (-7,96) -0,269*** (-7,96) 

Constant 0,694*** (6,30) 0,694*** (6,30) 0,694*** (6,30) 

YEAR DUMMIES Included Included Included 

Observations 478 478 478 

Adj. R-squared 0,1472 0,1472 0,1472 

F-value 7,34*** 7,34*** 7,34*** 

VIF max. 1,79 1,79 1,79 

Model 4: 𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 +  𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  
 

Model 5: 𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 +  𝜷𝟏𝑴𝑨 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺 

 

Model 6: 𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 +  𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗  𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟓𝑮𝑹𝑶𝑾𝑻𝑯 +
𝜷𝟔𝑳𝑬𝑽 + 𝜷𝟕𝑳𝑶𝑺𝑺 + 𝜷𝟖𝑹𝑶𝑨 + 𝜷𝟗𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟏𝟎𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺   

Table 9: T-statistics are in brackets ( ). **, *** denote significant at the 5 and 1% level respectively (two-tailed). Disc. Accr. 

concerns the discretionary accruals estimated according to the Modified Jones Model as described in chapter 3.1.1. REM1 CFO 

concerns the abnormal cash flows, estimated as the residual of equation (4). REM2 DISEXP concerns the abnormal discretionary 

expenditures, estimated as the residual of equation (5). REM3 PROD concerns the abnormal discretionary productions costs, 

estimated as the residuals of equation (6). REM_PROXY concerns the sum of the three metrics. WOM concerns the percentage 

of women on the board of directors. MA concerns the masculinity/femininity score. WOMMA concerns the moderator variable. 

FSIZE concerns the natural logarithm of total market cap. GROWTH concerns the natural logarithm of price-to-book ratio. LEV 

concerns the debt-equity ratio. LOSS is an indicator variable, which equals 1 if net income is negative at the end of year t, and 0 

otherwise. ROA concerns the return on assets. MANUFACT is an indicator variable, which equals 1 if firm i operates in the 

manufacturing industry (SIC 2000 – 3999), and 0 otherwise. All numbers are expresses in €1.000.000 or ratios. 
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Table 10: Earnings Management Difference WOM1 and WOM3 

Variable Model 8 Model 9 Model 10 Model 11 

WOM1 0,013 (1,77)  0,089 (1,56)  

WOM3  -0,026*** (-3,06)  -0,109 (1,71) 

FSIZE =0,008*** (-

3,40) 

-0,008*** (-3,32) -0,024** (-2,19) -0,023** (-2,14) 

GROWTH -0,001 (-0,23) -0,002 (-0,32) 0,014 (0,54) 0,135 (0,54) 

LEV -0,00001 (-0,025) -1,73e-06 (-0,04) -0,0006*** (-2,62) -0,0006*** (-

2,61) 

LOSS 0,058*** (4,79) 0,059*** (4,85) 0,061 (1,07) 0,058 (1,03) 

ROA 0,395*** (7,71) 0,410*** (8,00) 0,540** (2,27) 0,587** (2,45) 

MANUFACT -0,013 (-1,73) -0,12 (-1,68) -0,272*** (-8,09) -0,269*** (-8,01) 

Constant 0,113*** (4,83) 0,127*** (5,55) 0,627 (5,80) 0,707*** (6,61) 

Observations 478 478 478 478 

Adj. R-squared 0,1847 0,1954 0,1583 0,1597 

F-value 9,31*** 9,91*** 7,90*** 7,79*** 

VIF max. 1,78 1,80 1,78 1,80 

Model 8:  𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴𝟏 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Model 9:  𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴𝟑 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Model 10:  𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴𝟏 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 +
𝜷𝟔𝑹𝑶𝑨 + 𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Model 11:  𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴𝟑 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 +
𝜷𝟔𝑹𝑶𝑨 + 𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Table 10: T-statistics are in brackets ( ). **, *** denote significant at the 5 and 1% level respectively (two-tailed). Disc. Accr. 

concerns the discretionary accruals estimated according to the Modified Jones Model as described in chapter 3.1.1. REM1 CFO 

concerns the abnormal cash flows, estimated as the residual of equation (4). REM2 DISEXP concerns the abnormal discretionary 

expenditures, estimated as the residual of equation (5). REM3 PROD concerns the abnormal discretionary productions costs, 

estimated as the residuals of equation (6). REM_PROXY concerns the sum of the three metrics. WOM1 is an indicator variable, 

which equals value 1 if the percentage of women on the board of directors is less than 30%, and 0 otherwise. WOM3 is an indicator 

variable, which equals 1 if the percentage of women on the board of directors is 30% or more, and 0 otherwise.  FSIZE concerns 

the natural logarithm of total market cap. GROWTH concerns the natural logarithm of price-to-book ratio. LEV concerns the 

debt-equity ratio. LOSS is an indicator variable, which equals 1 if net income is negative at the end of year t, and 0 otherwise. 

ROA concerns the return on assets. MANUFACT is an indicator variable, which equals 1 if firm i operates in the manufacturing 

industry (SIC 2000 – 3999), and 0 otherwise. All numbers are expresses in €1.000.000 or ratios. 
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Table 8 shows that there is a negative significant (p < 0,01) relationship between 

MA and accrual based earnings management. This implies that the lower the 

masculinity score (feminine), the higher the magnitude of earnings management, which 

is the opposite of the expectations. Moreover, table 9 shows no significant (p = 0,231) 

relationship between MA and real earnings management. Therefore, both hypothesis 

3a and 4a are not supported.  

 Prior research finds different results concerning masculinity and earnings 

management. While various studies (i.e., Guan & Pourjalali, 2010; Nikoomaram et al., 

2010) show a positive relationship between masculinity and earnings management, 

other studies (i.e., Doupnik, 2008; Gray et al., 2015; Han et al., 2010; Parades et al., 

2017; Riahi & Omri, 2003), suggest a negative or no significant relationship. However, 

the unexpected result in this research is consistent with prior research findings and may 

be due to the fact that the regression model does not account for the impact of other 

institutional and cultural values (Doupnik, 2008; Gray et al., 2015; Han et al., 2010). 

For example, the studies of Han et al. (2010) and Leuz et al. (2003) suggest that investor 

protection is moderated by culture, and that investor protection is associated with 

earnings management. 

To test the possible moderation effect of national culture on the relationship 

between board gender diversity and the magnitude of earnings management, the 

moderation variable (WOM*MA) is added to the model. Table 8 shows that there is a 

positive, but not a significant (p = 0,136) relationship between the moderation variable 

and accrual based earnings management, so hypothesis 4a is not supported. Also, table 

9 shows a positive, but not a significant (p = 0,585) relationship between the moderation 

variable and real earnings management. Therefore, also hypothesis 4b is not supported. 

This implies that national culture in terms of masculinity/femininity has no significant 

impact on the relationship between board gender diversity and both accrual based and 

real earnings management.  

Among the control variables, three are significant for accrual based earnings 

management. First, the results in table 8 show a negative significant (p < 0,01) 

relationship between firm size and accrual based earnings management, which is in 

accordance with the expectation that large firms tend to use less earnings management 

due to more market monitoring. Table 8 shows a positive significant (p < 0,01) 
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relationship between LOSS and accrual based earnings management. This suggests that 

firms that report a negative income in year t, will use more earnings management. This 

is in line with the existing literature, which suggests that poor performance is associated 

with lower earnings quality (Cohen et al., 2008; Roychowdhury, 2006). There is also a 

positive significant (p < 0,01) relationship between ROA and accrual based earnings 

management, which is the opposite of the expectations.  

Table 9 shows that four control variables are significant for real earnings 

management. First, firm size is negative significant (p < 0,05) related to real earnings 

management. There is also a negative significant (p < 0,01) relationship between 

leverage and real earnings management, which indicates that highly leveraged firms 

face more monitoring by debt holders, and thus less opportunity to use earnings 

management (Gray et al., 2015; Han et al., 2010). Table 9 shows a positive significant 

(p < 0,05) relationship between ROA and real earnings management. At last, there is a 

significant (p < 0,01) relationship between manufacturing industries and real earnings 

management, which indicates that the industry in which a firm operates has an influence 

on the use of real earnings management. 

4.4 Robustness Check and Additional Test 

To test whether the results are sensitive to the research design, a few sensitivity analyses 

are performed16. First, to test the validity of the results, an additional regressions are 

performed where all non-significant control variable are removed. The results of these 

tests are presented in Appendix E and show no different conclusions. This indicates 

that the regression models are robust with less control variables and the results are not 

influenced by non-significant control variables. Secondly, not all financial data could 

be retrieved from the Thomson One or Orbis database. Therefore, some data was 

manually collected. To increase the validity of the results, the same regressions are 

performed without the manually collected data. The results in Appendix E show no 

differences, which means that the manually collected data does not influence the results.  

4.4.1 Substitution Effect 

Prior studies have shown that accrual based earnings management and real earnings 

management can substitute each other (Cohen et al., 2008; Cohen & Zarowin, 2010; 

Zang, 2012). Zang (2012) shows that managers make a trade-off between accrual 

                                                             
16 See Appendix E for the results of the robustness check. 
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based and real earnings management techniques based on their relative costs. 

Previous research also shows that when accrual based earnings management is more 

constrained due to the passage of SOX or limited accounting flexibility because of 

accrual manipulation in prior years, firms use real earnings management (accrual 

based earnings management) to a greater (lesser) extent (Cohen & Zarowin, 2010; 

Zang, 2012).   

Table 10 shows that there is a significant (p < 0,01) relationship between 

accrual based and real earnings management, which indicates that firms use accrual 

based earning management as a substitute for real earnings management, and vice 

versa. The main conclusions remain intact.  

4.4.2. Influence of Other Cultural Values 

In line with previous research, other cultural values of Hofstede (1980) may have an 

impact on the magnitude of earnings management (Gray et al., 2015). Power Distance 

(PDI) refers to the degree to which the less powerful people in a society accept and 

expect that power is unequally distributed, which indicates the acceptance of a 

hierarchical order (Hofstede, 1980). Individualism versus Collectivism (IDV) refers to 

whether people’s self-image is defined as ‘I’ or ‘We’. The Uncertainty Avoidance 

(UAI) dimension refers to the degree to which people in a society feel uncomfortable 

with uncertainty and ambiguity (Hofstede, 1980). An additional regression analysis is 

performed to examine the effect of other cultural values and the results are presented in 

Appendix F. The relation between the presence of women on the board of directors and 

earnings management in not affected by adding the other cultural values. However, 

model 15 shows that the coefficient of MA is now positive, which indicates that the 

relationship between the masculinity/femininity dimension of national culture and 

earnings management is affected by other cultural factors17.  

 

 

 

 

                                                             
17 See Appendix F for the results of the additional test. 
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Table 11: Substitution Effect AEM and REM 

Variable Model 7 

REM_PROXY 0,068*** (7,23) 

WOM -0,050** (-2,02) 

MA -0,035** (-2,55) 

WOMMA 0,120 (-2,55) 

FSIZE -0,006*** (-2,74) 

GROWTH -0,002 (-0,39) 

LEV 0,00002 (0,52) 

LOSS 0,054*** (0,52) 

ROA 0,366*** (7,47) 

MANUFACT 0,006 (0,83) 

Constant 0,084*** (3,63) 

YEAR DUMMIES Included 

Observations 478 

Adj. R-squared 0,2680 

F-value 13,47*** 

VIF max. 1,81 

Model 7: 𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 + 𝜷𝟐 𝑾𝑶𝑴 +  𝜷𝟑𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗ 𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 +

𝜷𝟓𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟔𝑳𝑬𝑽 + 𝜷𝟕𝑳𝑶𝑺𝑺 + 𝜷𝟖𝑹𝑶𝑨 + 𝜷𝟗𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟏𝟎𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺 

Table 11: T-statistics are in brackets ( ). **, *** denote significant at the 5 and 1% level respectively (two-tailed). Disc. Accr. 

concerns the discretionary accruals estimated according to the Modified Jones Model as described in chapter 3.1.1. REM1 CFO 

concerns the abnormal cash flows, estimated as the residual of equation (4). REM2 DISEXP concerns the abnormal discretionary 

expenditures, estimated as the residual of equation (5). REM3 PROD concerns the abnormal discretionary productions costs, 

estimated as the residuals of equation (6). REM_PROXY concerns the sum of the three metrics. WOM concerns the percentage 

of women on the board of directors. MA concerns the masculinity/femininity score. WOMMA concerns the moderator variable. 

FSIZE concerns the natural logarithm of total market cap. GROWTH concerns the natural logarithm of price-to-book ratio. LEV 

concerns the debt-equity ratio. LOSS is an indicator variable, which equals 1 if net income is negative at the end of year t, and 0 

otherwise. ROA concerns the return on assets. MANUFACT is an indicator variable, which equals 1 if firm i operates in the 

manufacturing industry (SIC 2000 – 3999), and 0 otherwise. All numbers are expresses in €1.000.000 or ratios. 
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V Conclusion 

This research examines the impact of board gender diversity and culture on earnings 

management. To conclude, an answer is formulated on the research question: “What 

is the impact of board gender diversity and culture on accrual and real earnings 

management?” 

 Based on the literature, a negative relationship is expected between board 

gender diversity and both accrual and real earnings management. Moreover, prior 

research finds different results concerning the association between 

masculinity/femininity and earnings management. Based on the characteristics of a 

feminine country, this research expects a negative relationship between femininity 

and earnings management.  

 The results of this research show a significant negative relationship between 

board gender diversity and accrual based earnings management. However, no 

significant relationship is found between the proportion of women on the board of 

directors and real earnings management. Although accrual based earnings 

management and real earnings management are considered to be substitutes, gender 

diversity has only a negative impact on accrual based earnings management. 

Moreover, 30% or more women on the board of directors has significantly more 

impact than board with less that 30% women, which is in line with the critical mass 

theory. This research finds a negative significant relationship between masculinity 

and earnings management, which indicates that the higher the masculinity score, the 

lower the level of earnings management. This result is unexpected because managers 

influenced under high score of masculinity tend to focus more on financial 

achievement and success, which would increase the probability of earnings 

management (Gray et al., 2015). Prior research (Doupnik, 2008; Gray et al., 2015; 

Han et al., 2010; Leuz et al., 2003) suggests that other institutional and cultural 

factors may have an influence. An additional test shows that when other cultural 

values are taken into account, the negative coefficient turns into a positive coefficient, 

suggesting that other cultural values should not be ignored. Moreover, no evidence is 

found about a possible interaction effect, suggesting that national culture has no 

impact on the relationship between board gender diversity and the level of earnings 

management.  
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 There are various limitations related to this research, which have to be taken 

into account. First, the data sample of this research is quite limited, which may cause 

generalizability problems. Also only countries with developed and advanced capital 

markets are selected. A broader data sample has to be used to examine a more 

generalizable effect because the results could be different for other countries with 

emerging economies. Secondly, this research makes use of various control variables. 

It could be the case that the model would be more reliable if more control variables 

are added. As mentioned before, other institutional and cultural values are expected to 

have an influence, such as other cultural values, investor protection and institutional 

ownership (Cohen et al., 2008; Leuz et al., 2003; Roychowdhury, 2006). Third, this 

research is limited by the use of Hofstede’s (1980) model. Although significant 

research relies and supports the use of Hofstede’s data, the scores may be outdated.  

 Despite these limitations, this research has a scientific contribution to a better 

understanding of the impact of board gender diversity and culture on earnings 

management. This research fills the research gap by combing culture and board 

gender diversity and examining a possible interaction effect. The results should be 

important to policymakers and regulators. An increasing number of countries is 

implementing laws or binding gender quota concerning women in top positions. Both 

policymakers and regulators might want to know under what conditions these laws 

and/or rules have a positive effect. Also, the results may be important for firms 

because it shows the impact of board gender diversity. The results should also be of 

significant importance to investors. Cultural characteristics should be considered 

when assessing firm performance. Also auditors and regulators should apply greater 

scrutiny to financial reports in cultures that are associated with more earnings 

management since earnings management is not only affected by firm and managerial 

characteristics.  

 Future research could use a much broader data sample with firms from all over 

the world to make the results more generalizable. For example, the results might be 

different in European countries, Asian counties and the US. Also a distinction could 

be made between developed and emerging economies or between countries with or 

without binding gender quotas. Moreover, this research does not account for other 

institutional and cultural factors, such as investor protection. Future research could 

explore potential effects of other institutional or cultural factors.  
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Appendix A  

Calculation Accrual Based and Real Earnings Management 

The tables below show the regression analysis to calculate earnings management. The 

adjusted R2 of the models show the percentage that the models explains of total 

accruals, the remainder is assumed to be discretionary (=earnings management). Table 

12 shows that the model explains 15,69% of total accruals. ΔREV determines 0,087 of 

total accruals and PPE determines -0,0785 of total accruals. Table 13, 14 and 15 are 

interpreted the same way.   

  

Table 12: Regression model discretionary accruals. 

 

Table 13: Regression model REM1 CFO. 

                                                                                

         _cons     .0273797   .0080008     3.42   0.001     .0116609    .0430985

          ppeg    -.0785628   .0107507    -7.31   0.000    -.0996842   -.0574413

          dsal     .0876886   .0152382     5.75   0.000     .0577509    .1176263

inverse_assets    -3.600697   .8210635    -4.39   0.000    -5.213802   -1.987591

                                                                                

           acc        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    6.21970326       510  .012195497   Root MSE        =     .1014

                                                   Adj R-squared   =    0.1569

    Residual    5.21281454       507  .010281685   R-squared       =    0.1619

       Model    1.00688872         3  .335629573   Prob > F        =    0.0000

                                                   F(3, 507)       =     32.64

      Source         SS           df       MS      Number of obs   =       511

                                                                                

         _cons     .1046029   .0067721    15.45   0.000     .0912981    .1179076

        dsales     .2642374   .0148385    17.81   0.000     .2350849    .2933899

         sales    -.0026537   .0053479    -0.50   0.620    -.0131604     .007853

inverse_assets    -3.428246   .7979529    -4.30   0.000    -4.995948   -1.860545

                                                                                

           cfo        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    8.99501647       510  .017637287   Root MSE        =    .09801

                                                   Adj R-squared   =    0.4554

    Residual     4.8698884       507  .009605303   R-squared       =    0.4586

       Model    4.12512807         3  1.37504269   Prob > F        =    0.0000

                                                   F(3, 507)       =    143.15

      Source         SS           df       MS      Number of obs   =       511
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Table 14: Regression model REM2 DISEXP. 

 

 

Table 15: Regression model REM3 PROD. 

 

 

 

 

 

 

         _cons     .1651094   .0133071    12.41   0.000     .1389657    .1912531

         sales     .0392217   .0103446     3.79   0.000     .0188983    .0595451

inverse_assets     15.57848   1.516186    10.27   0.000     12.59971    18.55724

                                                                                

           dis        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    23.6175594       510   .04630894   Root MSE        =    .19328

                                                   Adj R-squared   =    0.1933

    Residual    18.9775079       508  .037357299   R-squared       =    0.1965

       Model    4.64005142         2  2.32002571   Prob > F        =    0.0000

                                                   F(2, 508)       =     62.10

      Source         SS           df       MS      Number of obs   =       511

                                                                                

         _cons     .2176794   .0290298     7.50   0.000     .1606455    .2747133

       ddsales    -.1015347   .0752372    -1.35   0.178    -.2493504     .046281

        dsales     .0144804   .0628953     0.23   0.818    -.1090877    .1380485

         sales     .3922004    .023612    16.61   0.000     .3458108    .4385901

inverse_assets     2.938648   3.422463     0.86   0.391     -3.78534    9.662636

                                                                                

        prodct        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    159.532804       510  .312809419   Root MSE        =    .41526

                                                   Adj R-squared   =    0.4487

    Residual    87.2556766       506  .172442049   R-squared       =    0.4531

       Model    72.2771269         4  18.0692817   Prob > F        =    0.0000

                                                   F(4, 506)       =    104.78

      Source         SS           df       MS      Number of obs   =       511



The Impact of Gender Diversity and Culture on Earnings Management 

 53 

Appendix B 

Normality 

To test the normality of the variables a visually analysis has performed. The histograms 

for accrual based earnings management and the proxies for real earnings management 

shown a non-normal distribution. A sktest shows that the null hypothesis can be 

rejected, which indicates that accrual based earnings management and the proxies for 

real earnings management are not normally distributed. Also, MA, FSIZE and 

GROWTH are not normally distributed. Therefore, the variables FSIZE and GROWTH 

are transformed by the use of their natural logarithm. After that, all variables are 

normally distributed except for MA.  

 

 

Table 16: Skewness/Kurtosis test for normality. 

 

With a Q-Q plot and P-P plot the normal distribution of the residuals can been seen. 

The plots below show that the residuals are quite normal distributed, only the Q-Q plot 

shows some problems in the tails. The Q-Q plot and P-P plot are presented on the next 

page.  

 

 

 

 

     rem3abs          511     0.0000        0.0000           .         0.0000

     rem2abs          511     0.0000        0.0000           .         0.0000

     rem1abs          511     0.0000        0.0000           .         0.0000

rem_proxyabs          511     0.0000        0.0000           .         0.0000

aem_proxyabs          511     0.0000        0.0000           .         0.0000

 total_emabs          511     0.0000        0.0000           .         0.0000

                                                                             

    Variable          Obs  Pr(Skewness)  Pr(Kurtosis) adj chi2(2)   Prob>chi2

                                                                 joint       

                    Skewness/Kurtosis tests for Normality
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Figure 2: Q-Q plot 

Figure 3: P-P plot 
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Homoscedasticity  

To check if the assumption of homoscedasticity can be met, the Breusch-Pagan test, the 

White’s test and a rvfplot are performed. The Breusch-Pagan test shows that the H0 

hypothesis can be rejected, which indicates that the error terms are not constant. Also, 

the White’s test shows that the H0 hypothesis can be rejected. All tests indicate that the 

assumption of homoscedasticity cannot be met because of the presence of 

heteroscedasticity. To solve for heterogeneity, the robust function have been used in 

the regression analysis.  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Test for homoscedasticity.  
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Multicollinearity 

To check if the predicted variable is highly correlated with other predictors, a VIF test 

is performed. The results show that all VIF scores are below the critical value of 10 and 

the tolerance values (1/VIF) are all higher than 0.1, which suggest that multicollinearity 

is not a serious concern.  

 

 

Table 17: Test for multicollinearity.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Mean VIF        1.39

                                    

    manufact        1.07    0.930474

      lnsize        1.11    0.901083

         lev        1.17    0.855405

   dyear2012        1.18    0.848153

        loss        1.23    0.813041

         wom        1.26    0.794506

          ma        1.34    0.747449

    lngrowth        1.61    0.622972

   dyear2013        1.64    0.608717

   dyear2015        1.65    0.607212

   dyear2014        1.66    0.603038

         roa        1.79    0.558276

                                    

    Variable         VIF       1/VIF  
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Appendix C  

Table 18: Multiple Regression Analysis Including Year Dummies 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

WOM -0,056**  

(-2,13) 
  -0,082  

(-0,67) 
  

MA  -0,041***  

(-2,81) 
  -0,082  

(-1,20) 
 

WOMMA   0,136 (1,49)   0,233 (0,55) 

FSIZE -0,008*** 

 (-3,32) 

-0,008*** 

 (-3,32) 

-0,008*** 

 (-3,32) 

-0,024**  

(-2,23) 

-0,024**  

(-2,23) 

-0,024**  

(-2,23) 

GROWTH -0,001  

(-0,14) 

-0,001|  

(-0,14) 

-0,001  

(-0,14) 
0,018 (0,71) 0,018 (0,71) 0,018 (0,71) 

LEV -0,00002  

(-0,48) 

-0,00002  

(-0,48) 

-0,00002  

(-0,48) 

-0,001***  

(-3,06) 

-0,001*** 

 (-3,06) 

-0,001***  

(-3,06) 

LOSS 0,057*** 

(4,70) 

0,057*** 

(4,70) 

0,057*** 

(4,70) 

0,051 (0,90) 0,051 (0,90) 0,051 (0,90) 

ROA 0,402*** 

(7,82) 

0,402*** 

(7,82) 

0,402*** 

(7,82) 

0,522** 

(2,17) 

0,522** 

(2,17) 

0,522** 

(2,17) 

MANUFACT -0,012  

(-1,70) 

-0,012  

(-1,70) 

-0,012  

(-1,70) 

-0,269***  

(-7,96) 

-0,269***  

(-7,96) 

-0,269*** 

 (-7,96) 

Constant 0,132*** 

(5,59) 

0,132*** 

(5,59) 

0,132*** 

(5,59) 

0,694*** 

(6,30) 

0,694*** 

(6,30) 

0,694*** 

(6,30) 

DYEAR2012 -0,009 (-0,39) -0,009 (-0,39) -0,009 (-0,39) -0,042 (-0,38) -0,042 (-0,38) -0,042 (-0,38) 

DYEAR2013 -0,005 (-0,54) -0,005 (-0,54) -0,005 (-0,54) -0,015 (-0,31) -0,015 (-0,31) -0,015 (-0,31) 

DYEAR2014 -0,008 (-0,78) -0,008 (-0,78) -0,008 (-0,78) -0,002 (-0,03) -0,002 (-0,03) -0,002 (-0,03) 

DYEAR2015 -0,001 (0,06) -0,001 (0,06) -0,001 (0,06) 0,006 (0,13) 0,006 (0,13) 0,006 (0,13) 

Observations 478 478 478 478 478 478 

Adj. R-squared 0,1871 0,1871 0,1871 0,1472 0,1472 0,1472 

F-value 9,45*** 9,45*** 9,45*** 7,34*** 7,34*** 7,34*** 

VIF max. 1,79 1,79 1,79 1,79 1,79 1,79 

T-statistics are in brackets ( ). **, *** denote significant at the 5 and 1% level respectively (two-tailed). 

Model 1:  𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  
Model 2: 𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑴𝑨 +  𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 + 𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 +
𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺 

Model 3: 𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗  𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟓𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟔𝑳𝑬𝑽 + 𝜷𝟕𝑳𝑶𝑺𝑺 +
𝜷𝟖𝑹𝑶𝑨 + 𝜷𝟗𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟏𝟎𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺   
Model 4:  𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  
Model 5: 𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑴𝑨 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 + 𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 +
𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺 

Model 6: 𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗  𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟓𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟔𝑳𝑬𝑽 + 𝜷𝟕𝑳𝑶𝑺𝑺 +
𝜷𝟖𝑹𝑶𝑨 + 𝜷𝟗𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟏𝟎𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺   
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Appendix D  

Table 19: Accrual Based Earnings Management Difference WOM1 and WOM3 

Variable Model 8 Model 9 Model 10 Model 11 

WOM1 0,013 (1,77)  0,089 (1,56)  

WOM3  -0,026*** (-3,06)  -0,109 (1,71) 

FSIZE 0,008*** (-3,40) -0,008*** (-3,32) -0,024** (-2,19) -0,023** (-2,14) 

GROWTH -0,001 (-0,23) -0,002 (-0,32) 0,014 (0,54) 0,135 (0,54) 

LEV -0,00001 (-0,025) -1,73e-06 (-0,04) -0,0006*** (-2,62) -0,0006*** (-2,61) 

LOSS 0,058*** (4,79) 0,059*** (4,85) 0,061 (1,07) 0,058 (1,03) 

ROA 0,395*** (7,71) 0,410*** (8,00) 0,540** (2,27) 0,587** (2,45) 

MANUFACT -0,013 (-1,73) -0,12 (-1,68) -0,272*** (-8,09) -0,269*** (-8,01) 

DYEAR2012 -0,020 (-0,85) -0,011 (-0,48) -0,067 (-0,60) -0,026 (-0,23) 

DYEAR2013 -0,007 (-0,67) -0,006 (-0,58) -0,018 (-0,37) -0,13 (-0,28) 

DYEAR2014 -0,009 (-0,86) -0,008 (-0,78) -0,002 (-0,05) 0,001 (0,03) 

DYEAR2015 -0,001 (-0,12) -0,0005 (-0,05) 0,006 (0,13) 0,008 (0,18) 

Constant 0,113*** (4,83) 0,127*** (5,55) 0,627 (5,80) 0,707*** (6,61) 

Observations 478 478 478 478 

Adj. R-squared 0,1847 0,1954 0,1583 0,1597 

F-value 9,31*** 9,91*** 7,90*** 7,79*** 

VIF max. 1,78 1,80 1,78 1,80 

T-statistics are in brackets ( ). **, *** denote significant at the 5 and 1% level respectively (two-tailed). 

Model 8:  𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴𝟏 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Model 9:  𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴𝟑 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Model 10:  𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴𝟏 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 +
𝜷𝟔𝑹𝑶𝑨 + 𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Model 11:  𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴𝟑 + 𝜷𝟐 𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟑𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟒𝑳𝑬𝑽 + 𝜷𝟓𝑳𝑶𝑺𝑺 +
𝜷𝟔𝑹𝑶𝑨 + 𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  
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Appendix E  

Table 20: Robustness Check 

Variable Model 12 Model 13 Model 14 Model 15 

WOM -0,050** (-1,83) -0,084 (-0,69) -0,074*** (-2,78) -0,360 (-1,92) 

MA -0,050*** (-3,38) -0,076 (-1,14) -0,044*** (-2,93) -0,051 (-0,49) 

WOMMA 0,140 (1,51) 0,323 (0,77) 0,146 (1,59) 0,233 (0,57) 

FSIZE -0,009*** (-4,00) -0,028*** (-2,59) -0,008*** (-3,30) 0,012 (1,17) 

GROWTH - - 0,013** (2,17) -0,065** (-2,51) 

LEV - -0,0005*** (-2,60) -0,00001 (-1,12) 0,00008 (1,43) 

LOSS 0,060*** (4,99) - 0,050*** (3,98) 0,073 (1,31) 

ROA 0,387*** (8,94) 0,578*** (3,07) 0,382*** (7,51) 0,313 (1,38) 

MANUFACT - -0,267*** (-8,06) -0,017*** (-2,33) -0,160*** (-4,92) 

DYEAR2012 -0,007 (-0,28) -0,048 (-0,43) 0,001 (0,08) -0,053 (-0,81) 

DYEAR2013 -0,011 (-1,08) -0,019 (-0,41) -0,005 (-0,43) -0,036 (-0,69) 

DYEAR2014 -0,13 (-1,24) 0,001 (0,02) -0,003 (-0,34) -0,026 (-0,50) 

DYEAR2015 -0,005 (-0,46) 0,003 (0,06) -0,004 (-0,34) 0,002 (0,04) 

Constant 0,145*** (6,10) 0,727*** (6,88) 0,129*** (5,24) 0,669*** (5,95) 

Observations 478 478 474 475 

Adj. R-squared 0,1834 0,1461 0,2118 0,0701 

F-value 12,05*** 8,53*** 10,78*** 3,75*** 

VIF max. 1,64 1,64 1,79 1,79 

T-statistics are in brackets ( ). **, *** denote significant at the 5 and 1% level respectively (two-tailed).  

Model 10:  𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 +  𝜷𝟐 𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗ 𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟓𝑳𝑶𝑺𝑺 + 𝜷𝟔𝑹𝑶𝑨 +
 𝜷𝟕𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺  

Model 11:  𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐 𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗ 𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟓𝑳𝑬𝑽 + 𝜷𝟔𝑹𝑶𝑨 +

𝜷𝟕𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟖𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺 

Model 12: 𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 +  𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗  𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 + 𝜷𝟓𝑮𝑹𝑶𝑾𝑻𝑯 +

𝜷𝟔𝑳𝑬𝑽 + 𝜷𝟕𝑳𝑶𝑺𝑺 + 𝜷𝟖𝑹𝑶𝑨 + 𝜷𝟗𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟏𝟎𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺   

Model 13: 𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗  𝑴𝑨 + 𝜷𝟒𝑭𝑺𝑰𝒁𝑬 +  𝜷𝟓𝑮𝑹𝑶𝑾𝑻𝑯 +

𝜷𝟔𝑳𝑬𝑽 + 𝜷𝟕𝑳𝑶𝑺𝑺 + 𝜷𝟖𝑹𝑶𝑨 + 𝜷𝟗𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 + 𝜷𝟏𝟎𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺   
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Appendix F  

Table 21: Additional Test  

Variable  Model 16 Model 17 

WOM -0,059** (-2,07) -0,034 (-0,26) 

MA -0,026 (-1,42) 0,049 (0,57) 

WOMMA 0,048 (0,44) 0,538 (1,08) 

PDI 0,032 (0,44) -0,298 (-0,99) 

IDV 0,103 (1,08) 0,240 (0,54) 

UAI -0,020 (-0,51) -0,235 (-1,26) 

FSIZE -0,009*** (3,41) -0,015 (-1,25) 

GROWTH -0,002 (-0,35) 0,005 (0,19) 

LEV -0,0002 (-0,45) -0,0006*** (-2,71) 

LOSS 0,058*** (4,75) 0,052 (0,92) 

ROA 0,406*** (7,89) 0,474** (1,98) 

MANUFACT -0,008 (1,05) -0,259*** (-7,34) 

DYEAR2012 -0,019 (-1,05) 0,0006 (0,01) 

DYEAR2013 -0,007 (-0,70) -0,008 (-0,16) 

DYEAR2014 -0,009 (-0,95) 0,003 (0,05) 

DYEAR2015 -0,002 (-0,19) 0,011 (0,24) 

Constant 0,063 (0,94) 0,602 (1,94) 

Observations 478 478 

Adj. R-squared 0,1897 0,1577 

F-value 7,98*** 6,58*** 

VIF max. 4,47 4,47 

T-statistics are in brackets ( ). **, *** denote significant at the 5 and 1% level respectively (two-tailed).  

Model 16: 𝑨𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 +  𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗  𝑴𝑨 + 𝜷𝟒𝑷𝑫𝑰 + 𝜷𝟓𝑰𝑫𝑽 +

 𝜷𝟔𝑼𝑨𝑰  𝜷𝟕𝑭𝑺𝑰𝒁𝑬 +  𝜷𝟖𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟗𝑳𝑬𝑽 + 𝜷𝟏𝟎𝑳𝑶𝑺𝑺 + 𝜷𝟏𝟏𝑹𝑶𝑨 + 𝜷𝟏𝟐𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 +

𝜷𝟏𝟑𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺   

Model 17: 𝑹𝑬𝑴𝑷𝑹𝑶𝑿𝒀 =  𝜶𝟎 + 𝜷𝟏𝑾𝑶𝑴 + 𝜷𝟐𝑴𝑨 + 𝜷𝟑𝑾𝑶𝑴 ∗  𝑴𝑨 + 𝜷𝟒𝑷𝑫𝑰 +  𝜷𝟓𝑰𝑫𝑽 +

 𝜷𝟔𝑼𝑨𝑰  𝜷𝟕𝑭𝑺𝑰𝒁𝑬 +  𝜷𝟖𝑮𝑹𝑶𝑾𝑻𝑯 + 𝜷𝟗𝑳𝑬𝑽 + 𝜷𝟏𝟎𝑳𝑶𝑺𝑺 + 𝜷𝟏𝟏𝑹𝑶𝑨 + 𝜷𝟏𝟐𝑴𝑨𝑵𝑼𝑭𝑨𝑪𝑻 +

𝜷𝟏𝟑𝒀𝑬𝑨𝑹 𝑫𝑼𝑴𝑴𝑰𝑬𝑺 +  𝜺   

 

 


