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ABSTRACT 

This study examines the relationship between the voluntary disclosure of water risk 

and earnings management. The result of the analysis shows that the firms that reveal their 

true environmental status regarding water are less likely to manage earnings. It implies as 

the firms expose their true environmental status regarding water, they draw the attention of 

the public and will have less chance to manage earnings. At the same time, as the social and 

economic status of females gets higher, this study examines whether the role of female 

directors on board affects that relationship. According to the finding, as the proportion of 

female directors on boards grows, corporations that report water risk are less prone to 

engage in earnings management. Thus, this study confirms that female directors contribute to 

raising a transparent economic environment. Also, investors might have a more favorable 

perspective on the information supplied by firms with a high proportion of female directors 

because of the beneficial influence of gender personnel composition on increasing corporate 

transparency.  

Keywords: Water Risk, Voluntary Disclosure, Earnings Management, Female Directors, 

Firm Value. 

INTRODUCTION 

Stakeholders are striving for more transparency, and firms, for their part, are falling 

under growing pressure to show their commitment to responsible business practices. 

Investors request not only financial information but also non-financial metrics to evaluate the 

firms (Simnett et al. 2009). For instance, the greenhouse effect is becoming an increasingly 

crucial factor for the decision-making process of stakeholders who are anxious about the 

consequences of global warming (Thornton & Hsu, 2001). In addition to this, the disclosure 

of environmental information has a significant strategic value for the long-term success of a 

firm, and it also assists in the peaceful coexistence of society, government, and enterprises 

(Lu et al., 2020). Previous studies have focused on the problem of global warming in the 

aspect of carbon emission. To the best of my knowledge, very few studies in South Korea 

have focused on the potential threats caused by water risk. 

Regardless of the importance of controlling carbon emissions, the impact of water is 

more immense. According to the findings of the Intergovernmental Panel on Climate 

Change’s (IPCC) assessments, the world's oceans absorb more than 90 percent of the heat 

that is trapped by greenhouse gases. However, water has gotten little attention since there is 

so much of it and it cannot be altered in any way by human intervention, compared to 

controllable carbon emission. To the best of my knowledge, very few studies in South Korea 

have focused on the potential threats caused by water risk. 

In 2010, in response to the growing demand for water information and relying on its 

successful carbon information request procedure, the Carbon Disclosure Project (CDP) 

released its first water disclosure survey. The survey was designed to collect information 
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about water-related disclosures and 83% of firms that participated in the 2021 CDP reported 

that water resources are either vital or critical to the firms’ operation. The requests for 

companies to participate in disclosing information about water have increased by 278% in 

2021 compared to 2010. Though CDP’s carbon disclosure survey and water-related 

disclosure have in common, such as their approach to management, strategy, risk, and 

initiatives, the two surveys remain distinct. While the carbon disclosure survey reveals 

information related to trading and performance, water-related disclosure shows the total 

volume of water consumed, discharged, management, and improvement plans (CDP, 2021). 

CDP proposes reasons for managing water risk and physical damage caused by water is on 

the rise as a consequence of climate change. Additionally, the financial impact of future water 

risks is expected to be significantly higher than in the past. 

Though disclosing information about water risk may sound negative, it is regarded 

that the company's disclosure tends to expose the company's genuine obligations for 

environmental improvement, which is important information for decision-making purposes 

(Datt et al., 2017). At the same time, disclosing environmental information evaluates a 

company’s future value and sustainable existence based on whether the company has a 

system that can preemptively deal with the risk, rather than how much damage the company 

experienced. 

This study focuses on the voluntary disclosure of water risk concerning earnings 

management using firms that are listed in the Korean stock market. The findings of this study 

support the idea that there is a negative relationship between voluntary disclosure of water 

risk and earnings management. Firms that disclose their privileged information voluntarily 

lower information asymmetry and increase reputation and transparency. If firms fail to 

provide truthful information, the firm’s value and reliability will deteriorate, leaving them 

vulnerable to legal action (Lee et al., 2012). Therefore, if the companies that voluntarily 

disclose information about water risk are engaged in earnings management, it will be easily 

detected by shareholders.  

In addition, the impact of female directors on the board on the relationship between 

voluntary disclosure of water risk and earnings management is examined. Due to son 

preferential ideology of the past in South Korea, the proportion of the female overall 

population was low, and women's economic activities were particularly low. Also, with the 

remnants of the Confucian culture, South Korea had developed in the 1970s and 1980s that 

was concentrated on the heavy chemical industries such as automotive manufacturing and 

chemical industries. However, recent changes in gender equality have led to significant 

improvements in academic achievement as well as an increase in the number of economic 

activities undertaken by women (Kim, 2020). This has increased the percentage of women in 

the population. Corporate governance has been evaluated as the primary factor affecting 

corporate disclosure. In general, companies with a good governance structure are highly 

interested in information transparency and carefully consider the reputation and legal issues, 

so they disclose information voluntarily (Kim et al., 2020).  

This study is distinct from the prior literature on South Korea background. Though 

there is limited use of information on water risk, to my acknowledge, this is the first to 

examine the relationship between voluntary disclosure of water risk and earnings 

management. This study also considers the female directors on the board in this relationship. 

By examining the effect of the female workforce, this research expands the scope of research 

that can explain the factors that affect voluntary disclosure at the corporate governance 

structure level. Also, by considering the impact of gender personnel composition on 

improving corporate transparency, market participants can have a favorable perspective on 

the information provided by companies with a high proportion of female personnel when 

making investment decisions. In addition to this, it provides policy implications for the need 
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for gender-equal human resource policies regarding recent institutional developments in 

South Korea, such as the implementation of the "women's quota system." 

LITERATURE AND HYPOTHESIS DEVELOPMENT 

Disclosing Information on Water Risk 

As climate change continuously threatens the world, firms are under pressure to 

disclose information that influences the greenhouse effect. The major cause of the greenhouse 

effect is in fact water. According to IPCC, 90% of the heat trapped in the earth due to the 

greenhouse effect is absorbed by seawater. However, there is scarce research examining the 

effect of the water from the perspective of accounting. As water risk information requests 

become more popular, an increasing number of companies participate in voluntarily 

disclosing water-related information through CDP.  

Information on water risk from CDP incorporates the three steps for water 

management and they are as follows: (1) Establishing a risk assessment framework - 

identification, evaluation, and prioritization of water-related issues, (2) Strategy/Policy and 

goal development - Establish a company-wide water policy/strategy and detailed goals, (3) 

Strategy implementation - The implementation of actions to mitigate water risk. By 

disclosing information related to water risk, external stakeholders learn how much a company 

that they are interested in is aware of the water-related risk as well as any strategies the 

company has to address these risks. The CDP has standardized all of these processes, and 

neither the structure nor the content of any of the disclosures may be changed. Consequently, 

there is a lower possibility of obtaining biased information from CDP reports as opposed to 

obtaining the information via other channels such as annual reports or CSR reports (Datt et al., 

2018). Firms responding to CDP are regarded as voluntary disclosure of environmental 

information, which is difficult to imitate by other firms of poor environmental performance 

and is not readily observable to investors.  

Revealing information about environmental factors, such as the risk of water risk, is 

explained by the following theories. First, asymmetric information theory supports that 

disclosure of non-financial information, such as water risk, can solve the problem of adverse 

selection brought on by asymmetric information, hence reducing investment risk (Chen & 

Liu, 2013). Moreover, disclosing water risk reduces the information asymmetry between the 

company and its external stakeholders, resulting in the optimal allocation of limited resources 

by notifying investors of the potential future costs that may be incurred as a consequence of 

the firm's water risk status. As companies reveal their privileged information, they are more 

subject to the scrutiny of the public. In addition, the information disclosure may send a 

positive signal to the market, which may result in an increase in the number of investors and a 

decrease in the cost of capital (Mohamed & Schwienbacher, 2016). This, in turn, would 

reduce the expected company’s risk (Zhou et al., 2018b).  

 Second, signaling theory describes the motivation for managers to voluntarily release 

privileged information to let the stakeholders learn about the company's present status and 

prospects (Trueman, 1986). In other words, signaling theory proposes that management fore-

recognizes future events and makes preparations to react in an appropriate manner. 

Additionally, voluntary disclosure sends a signal to investors and outside stakeholders that 

the company is actively participating in environmental initiatives. This is because the 

company is demonstrating that it is acting responsibly toward the environment. Thus, 

voluntarily providing the information is seen as a positive signal in a market. Lastly, the 

legitimacy theory operates on the premise that businesses should conduct their economic 

activities in a manner that is in line with the norms and prospects that are anticipated by 
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society (Shocker & Sethi, 1973). According to Archel et al. (2009), the legitimacy theory 

supports that there is a social contract between companies and society. At the same time, 

Deegan (2002) contends that companies should behave with the legitimacy necessary for 

their sustainable existence, as well as the inevitable use of social resources. Quite notably, 

companies engage in a wide range of environmental activities and use a variety of methods to 

establish and maintain their legitimacy (Cohen et al., 2008). According to the legitimacy 

theory, a company's participation in voluntarily disclosing environmental issues may be 

related to better-reported profitability numbers as a strategy for influencing and managing a 

society's perception of a positive image. 

 There are various studies on water risk with different country backgrounds. To begin, 

there is research that analyzes the characteristics of the companies that contribute to the 

voluntary disclosure of water risk. Burritt et al. (2016) studied the variables that impact 

Japanese corporations' disclosure of information connected to water. They analyzed the water 

disclosure practices of 100 publicly traded Japanese corporations and found that company 

size, water sensitivity, and ownership concentration were significant predictors. Bigger, more 

water-aware, and more widely held companies tend to react more actively to stakeholder 

concerns. Additionally, Yu (2022) examined the factors that influence the disclosure of water 

resources for Chinese enterprises from 2010 to 2017. Based on the results of the research, it 

appears that companies operating in water-sensitive industries are more inclined to provide 

information on water resources. However, political ties degrade the disclosure environment 

because they involve the largest shareholders and impede the disclosure mechanism. Ben-

Amar & Chelli (2018) experimented with 962 multinational corporations with headquarters 

in 29 countries. According to the findings, there is a negative correlation between the 

tendency to provide voluntary water disclosures and factors such as uncertainty avoidance 

and social trust; on the other hand, a country's optimism about its future is correlated with a 

higher likelihood of water reporting. 

 At the same time, other studies suggest the outcome after voluntarily disseminating 

information on water risk. The following research examples of disclosing information on 

water risk voluntarily promote a transparent accounting environment for the firm. Zhou et al. 

(2018b) conducted a test of the effect of disclosure of water information on the cost of capital, 

and examined the influence of political ties, using data from Chinese enterprises between 

2010 and 2015. The result suggested that when the degree of information disclosure about 

water was reached at a certain threshold value, it was found that the information disclosure 

about water was useful in lowering the enterprise's total capital cost. At the same time, they 

found that political connection enhances the relationship between water information 

disclosure and capital costs. Zhou et al. (2018a) examined the 334 listed Chinese companies 

to find out the association between water disclosure and corporate risk-taking behavior. Their 

results suggested that there is an inverse relationship between water disclosure and the degree 

of risk that firms are willing to take. Zhou et al. (2019) assessed whether the level of market 

competition affects firms’ disclosures of water information and the effect of the ownership 

type on this relationship in China. They found that companies having the most influence in a 

market with the moderate competition are more likely to provide water details voluntarily and 

serve as a guideline for their industry. Ali et al. (2021) examined whether the corporate water 

disclosure for the top global companies affects the financial performances of companies in 

reside developed, transition, and developing countries. The result of the analysis suggests a 

positive relationship between water disclosure and earnings per share. 

Earnings Management  
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 Earnings management is described by Schipper (1989) as deliberate interference with 

external financial reporting to reap the private gain. Healy & Walen (1999) define earnings 

management as a way in which management interferes with financial reporting and 

accounting procedures. As a result, this deceives investors and creditors about economic 

performance and affects the process in the course of accounting procedures, causing changes 

in financial data. Earnings management is also regarded as a discretionary accounting choice, 

reflecting managers’ opportunistic behaviors in the pursuit of private gain (Chan et al., 2006). 

The difference between earnings management and earnings manipulation lies in the fact that 

earnings management is carried out in accordance with the Generally Accepted Accounting 

Principles (GAAP) whereas earnings manipulation is not.  

 Several research has suggested that earnings management can be an opportunistic 

effort to seek management’s private gains. Kwon et al. (2012) found that the act of pursuing 

private gain, such as earnings management, damages the reliability of accounting 

information, and is considered criminal activity at times. Lee et al. (2007) supported that 

earnings decrease during management turnover. It can be referred to as a "big bath", implying 

that the earnings are typically lower during turnover years, then increases in the following 

years. Cormier & Martinez (2006) investigated managers’ motives for earnings management 

in IPO firms in France. The results indicated that the extent of earnings management of the 

firms that revealed information on earnings forecasts following the IPO was greater than the 

firms that did not disclose information. Ahn et al. (2009) presented evidence that managers 

use discretionary accruals in order to improve the accuracy of forecast information.  

 However, there are other studies that there are cases of inhibiting earnings 

management. According to Chih et al. (2008), there is a negative relationship between the 

level of social responsibility activities and earnings management. The result implies that 

ethical management companies have a strong awareness of trying to protect their social 

responsibility and ethical aspects, and they do not adjust their profits. Park & Kim (2017) 

discovered that a high level of CSR plays an effective control function in earnings 

management for KOSPI firms, which infer that firms that are involved in ethical activities are 

reluctant to control their discretionary action for their personal gain. Choi et al. (2022) found 

that firms that participated in ESG mitigate the information asymmetry in the capital market, 

as well as alleviate the act of pursuing private gain by lowering earnings management. Choi 

et al. (2022) discovered that companies who engaged in ESG activities were able to reduce 

both the information asymmetry that existed in the capital market and the act of actively 

seeking private gain by reducing the amount of earnings management.  

 

Hypothesis Development 

 

 The goal of disclosure is to provide timely and accurate information to market 

participants. According to the research that has been conducted on the topic of voluntary 

disclosure, companies have the motive to expose their positive information. Both theoretical 

and practical research have shown that increasing additional information that a company 

discloses may, in many instances, result in less uncertainty and lower cost of capital for that 

company (Verrecchia, 1983; Trueman, 1986; Healy & Palepu, 1993). Healy & Palepu (2001) 

showed that voluntary disclosures help eliminate information asymmetries and solve agency 

problems, both of which impede the efficiency of capital markets. Also, Diamond & 

Verrecchia (1991) found that firms’ voluntary disclosure increases firms’ stock liquidity due 

to reduced information asymmetry. Previous studies have reported that voluntary disclosure 

plays a positive functional role in resolving information asymmetry and that the reliability of 

voluntary disclosure has been favorably evaluated in the capital market. 
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 Voluntary disclosure can be explained by the theories of asymmetry information, 

legitimacy, and signaling. Those theories support that voluntary disclosure will benefit the 

firm. For instance, according to the legitimacy hypothesis, the level of disclosure that a 

company makes is a direct result of the public pressure that it is subjected to from various 

stakeholder groups in the social, political, and regulatory settings. Therefore, companies that 

seek to conceal such information will suffer legitimacy risks (Datt et al., 2017).  

 Both the practical studies and theories support that disclosure of environmental 

information improves firms' transparency, thereby increasing value and sustainable existence 

in the market. Sarumpaet et al. (2017) also found that environmental disclosure may 

strengthen reputation and competitiveness in the market. Furthermore, revealing true 

environmental information voluntarily implies that firms have made an effort in making an 

adequate and relevant investment in human resources, financial status, or corporate 

governance in order to perform disclosure (Datt et al., 2017). At the same time, it means that 

firms are under the attention of the public (Zhou et al., 2018b). Thus, firms engaging in 

voluntary disclosure of environmental information, such as water risk, are involved in 

transparent practices. Therefore, firms engaged in disclosing environmental information on 

water risk are less likely to perform earnings management. 

 However, disclosure of a company's environmental practices can also be used as a 

greenwashing method to hide the poor reputation associated with the company (McWilliams 

et al., 2006). Managers are the driving force behind greenwashing, which is an attempt to 

utilize environmental disclosure as a greenwashing method to cover up unethical conduct 

(Gerged et al., 2020; McWilliams et al., 2006). There is an incentive for managers to engage 

in greenwashing, as the manipulation of facts, since they are under pressure to hide the 

negative effect that their activities have on the environment. Rather than releasing 

information objectively, the voluntary disclosure system discloses subjective information that 

defends the position of the corporation. There is a high possibility of engaging in earnings 

management for firms that use environmental information as a tool for greenwashing. Based 

on the discussion so far, we have developed the following hypothesis.  

 
H1: There is no association between the firms’ voluntary disclosure of water risk and earnings 

management.  

 

 The social and economic influence of females is growing on a global scale, and a 

movement known as sheconomy, in which women have prominent roles in decision-making 

related to economic activity, is expanding throughout the globe. The term sheconomy was 

first used by the Times in 2010, noting that female consumers are responsible for more than 

80% of overall purchasing decisions in the United States and have a significant impact on the 

economy as a whole. The sheconomy boom began in the United States and spread to other 

major nations as the female economic population grows and the global industrial structure 

evolves. Feminism has been stressed in recent years not just in terms of consumption but also 

in supply. There are a growing number of firms with females in top management teams.  

 In the case of South Korea, the percentage of females in the total population is low 

due to the predominance of men over women based on the past, and women’s participation in 

economic activities has been extremely low. There has been a difference in the recognition of 

responsibilities and roles between genders due to rapid economic growth between 1970 to 

1980. However, recent changes in perceptions of gender equality have led to increases in the 

population and economic activities of women, as well as a significant improvement in 

academic achievement (Kim, 2020).  

 The Korean government has made several efforts in expanding women’s rights by 

promoting systems, such as the gender equality employment quota systems, and mandatory 
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parental leave. In particular, at the beginning of 2020, through revisions to the Capital Market 

and Financial Investment Business Act, companies with total assets of 2 trillion won or more 

are obliged to appoint female registered directors. Accordingly, there is a growing interest in 

the role of women in Korean society.  

 According to the upper echelon theory suggested by Hambrick & Mason (1984), 

strategic choice and firm performance are affected by the managers’ characteristics. In terms 

of gender studies, females have fundamentally different traits (values, perceptions, 

preferences, and attitudes) compared to males. Females are perceived as more risk-averse and 

conservative than males (Olsen & Cox 2001; Schubert 2006). Olsen & Cox (2001) report that 

female investors focus more on reducing risks due to more uncertainty than male investors. In 

addition, females have higher ethical standards than males (Bernardi and Arnold 1997; Ford 

& Richardson 1994). According to a study conducted by Heminway (2007), female 

executives have higher reliability standards than males, which in turn, makes it less likely for 

them to discretionarily change financial disclosures.  

 In terms of female directors in the decision-making process of corporate 

management, Barber & Odean (2001) discovered that female directors are less likely to be 

overconfident than male directors and apply relatively higher standards when monitoring 

managers. Adams & Ferreira (2009) also found that monitoring functions strengthen when 

the proportion of female directors at board meetings is higher. Huang & Kisgen (2008) 

discovered that female CFOs exercise more caution than male CFOs when making decisions 

regarding firm acquisition and debt financing. 

 The existence of female directors in firms relates to higher performance. For example, 

Baruna et al. (2010) reported that accrual quality is high in firms with female CFOs due to 

tendencies of risk aversion and regulatory compliance. Gul et al. (2011) contended that there 

was a relationship between having more females on the board of directors and the usefulness 

of accounting information. Similarly, Srinidhi et al. (2011) reported that the presence of 

female directors on firm boards enhances accounting quality. Catayst (2004) discovered that 

firms with gender diversity were more likely to have transparent work culture, leading to 

greater performance.  

 Based on the discussion, this study attempts to examine the role of female directors 

on the relationship between voluntary disclosure of water risk and earnings management. Rao 

et al. (2012) found that female directors contribute primarily to complex discussions and 

decisions such as environmental policy. It is because women have genuine characteristics 

such as optimism, independence, and preparedness, which might lead to more independent 

leadership of the board and better standards of transparency. Gul et al. (2011) contended that 

the monitoring effect of female directors not only affects risk management and ethical 

behavior.  

 The findings of previous studies indicate that the proportion of female directors to 

total directors on a board of directors is directly correlated with an organization's level of 

efficiency, as well as the quality of its decision-making process regarding social and 

environmental concerns and the degree to which it exercises stricter oversight over the 

actions of its management. Based on the argument, the second hypothesis is as follows.  

H2: The firms with female directors on board positively affect the relationship between the disclosure 

of water risk and earnings management. 

RESEARCH DESIGN AND SAMPLE DESCRIPTION 

Research Desgin 

 

 Measuring earnings management  
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In the previous study, the Jones (1991) and the modified Jones (Dechow et al.. 1995) 

models were the ones that were used as a proxy for earnings management to assess 

discretionary accruals. However, Kothari et al. (2005) contend that if discretionary accruals 

are assessed without controlling for firm performance, the earnings management model 

would be subject to misspecification. Therefore, in order to reduce the critical 

misspecification and misspecification concerns that are present in accruals models, they 

suggest a model that incorporates an intercept and control for the firm performance via return 

on assets (ROA). In this study, Kothari et al. (2005)'s performance-adjusted discretionary 

accrual model is adopted for the estimation.  

 Total accruals (TA) are calculated by the difference between net income and net cash 

flows from operating activities. Discretionary accruals represent earnings management and 

are denoted by the equation's residual value (1). 

 
  

   
   

 

   
   

        

   
   

   

   
         (1) 

where, TA = net income—cash flow from operations;  S = sales revenue;  AR = accounts 

receivables; PPE = plant, property, and equipment; ROA = net income/total assets; and AST = total assets. 

Testing Hypothesis 

 

 The following equation (2) tests the first hypothesis. The dependent variable is 

earnings management (EM) in Equation (2). The independent variable is information on 

water risk (Water) disclosed in CDP reports. The value of the variable, Water, is set to 1 if 

the companies respond to the water questionnaire provided by CDP reports. 

 

                                                
                               

(2) 

where, EM = Performance adjusted discretionary accruals suggested by Kothari et al. (2005); Water = 

1, if the firm discloses the water information, 0 otherwise; Size = log (total assets); Lev = Debt ratio; Growth = 

Asset growth ratio; Loss = 1 if a company with loss, and 0 otherwise; Btm = Book to market ratio; Roe = Return 

on equity; Invrec = Ratio of account receivables; Ocf = Cash flow from operation; Ind = industry indicators; and 

Yr = year indicators. 

 Equation (3) is the modified regression of Equation (2) to test the second hypothesis, 

examining whether female directors affect the relationship between voluntary disclosures of 

water risk and earning management. The interaction term, Water X Female, denotes the effect. 

  

                                                   
                                             
          

(3) 

where, EM = Performance adjusted discretionary accruals suggested by Kothari et al. (2005); Water = 

1, if the firm discloses the water information, 0 otherwise; Female = Ratio of female directors on board; Size = 

log (total assets); Lev = Debt ratio; Growth = Asset growth ratio; Loss = 1 if a company with loss, and 0 

otherwise; Btm = Book to market ratio; Roe = Return on equity; Invrec = Ratio of account receivables; Ocf = 

Cash flow from operation; Ind = industry indicators; and Yr = year indicators. 

 

Sample Description 
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 The data selection procedure utilized to determine the companies in this research is 

shown in Table 1. The final sample consists of 694 companies with December-year end 

between 2018 and 2021. The firms under consideration have data on water risk management, 

the number of female directors on board, and earnings management that are listed on the 

Korea Stock Exchange (KSE) and the Korean Securities Dealers Automated Quotation 

System (KOSDAQ). The FnGuide database is used to get the financial information pertaining 

to the control variables. Financial entities are not included because their inclusion would lead 

to inconsistencies. The firms that do not have access to the financial data are not included. 

The top and bottom one percent of the control variables are winsorized so that the influence 

of outliers may be reduced. 

 
Table 1  

THE DATA SELECTION PROCESS 

Firms with water risk information request of December year-end in years 2018 - 2021 820 

Less:  

No financial data 126 

Final observation 694 

 

EMPIRICAL RESULT 

Descriptive Statistics 

 Table 2 shows the descriptive statistics of the main variables used in this study. The 

mean value of Water 0.203, implying that about 20% of the firms are voluntarily disclosing 

information on water risk. Female shows the mean value of 0.286.  

 
Table 2 

DESCRIPTIVE STATISTICS 

Variables Mean STD Q1 Median Q3 

EM 0.032 0.139 -0.030 0.006 0.049 

Water 0.203 0.403 0.000 0.000 0.000 

Female 0.286 0.490 0.000 0.000 0.693 

Definition of variables: EM = Performance adjusted discretionary accruals suggested by Kothari et al. 

(2005); Water = 1, if the firm discloses the water information, 0 otherwise; Female = Ratio of female directors 

on board; 

 

 Table 3 shows the correlation of the main variables in this study. The correlation of 

water and earnings management shows the negative value, which is in line with the 

prediction of this study. In other words, the firms disclose information on water risk 

voluntarily are less likely to manage earnings. However, the results of the correlation analysis 

do not take into account any other factors that might affect the relationships being studied. 

 
Table 3 

PEARSON CORRELATION 

 (1) (2) (3) 

(1) EM 
1.000 -0.139 0.033 

 0.016 0.572 

(2) Water 
 1.000 0.325 

  <.0001 

(3) Female 
  1.000 

   

Notes: EM = Performance adjusted discretionary accruals suggested by Kothari et al. (2005); Water = 

1, if the firm discloses the water information, 0 otherwise; Female = Ratio of female directors on board; 
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Main Findings and Discussion 

 The findings of the multivariate analysis of the association between the voluntary 

disclosure of water risk and earnings management are shown in Table 4. These findings provide 

support for the first hypothesis. After controlling for all of the control variables that may 

potentially affect the relationship, the coefficient for Water is -0.058, and it was found to be 

statistically significant at the 1% level. The result implies that the firms disclosing information on 

water risk voluntarily are less likely to manage earnings.  

The result can be inferred that the firms voluntarily disclosing information are inclined to 

be interested in an increase in firms’ transparency, firm value, and sustainable existence 

(Sarumpaet et al., 2017, Datt et al., 2017). To achieve their goal, firms have made an adequate or 

extra investment in human risk that leads to better financial performance. Also, responding to the 

standardized questionnaire of CDP involves firms’ additional efforts and provides unbiased 

information to the public as opposed to other channels such as annual reports (Datt et al., 2017). 

At the same time, voluntarily disclosing information indicates that companies are the center of 

attention from the general population (Zhou et al., 2018b), resulting in a transparent accounting 

process. In other words, firms that disclose information on water risk are less likely to manage 

earnings.  

 
Table 4  

THE RELATIONSHIP BETWEEN DISCLOSURE OF WATER RISKAND EARNINGS 

MANAGEMENT 

Variables Estimate T−Value 

Intercept -0.098 -0.520 

Water -0.058 -2.730*** 

Size 0.007 1.140 

Lev -0.065 -1.420 

Growth 0.037 1.490 

Loss 0.078 3.490*** 

Btm -0.013 -1.130* 

Roe 0.621 11.250*** 

Invrec -0.157 -1.940* 

Ocf -0.094 -2.110** 

Ind Included 

Yr Included 

Adjusted R−square 0.560 

Observations 694 

Notes: (1) * and *** indicate significance at the 10% and 1% levels, respectively. (2) Definition of 

variables: Water = 1, if the firm discloses the water information, 0 otherwise; Female = Ratio of female directors 

on board; Size = log (total assets); Lev = Debt ratio; Growth = Asset growth ratio; Loss = 1 if a company with 

loss, and 0 otherwise; Btm = Book to market ratio; Roe = Return on equity; Invrec = Ratio of account 

receivables; Ocf = Cash flow from operation; Ind = industry indicators; and Yr = year indicators. 

 Prior research demonstrates that when management opportunistic behavior is regulated 

by corporate governance, accounting profits are more reliable and of higher quality (Klein, 2002). 

This study focuses on the role of female directors on board as a monitoring mechanism. The 

second hypothesis examined whether the presence of female board members on board modifies 

the relationship between voluntary disclosure of water risk and earnings management and table 5 

shows the result. The interaction term, Water X Female, tests the effect and it shows -0.035, 

statistically significant at a 1 % level. The result implies that the role of female directors on the 

board positively affects the relationship between the voluntary disclosure of water risk and 

earnings management.  

 Based on prior research, females at the management level are strong and positive 

monitoring mechanism that leads to improving the usefulness of accounting information 
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(Francis et al., 2015). Furthermore, female directors actively convey diverse ideas from an 

independent perspective, contributing to the formation of a transparent and efficient 

organizational culture based on independence, activity, and gender diversity (Adams & 

Ferreira, 2009). When compared to males, female directors, in particular, tend to minimize 

the effects of the many potential hazards that may occur (lawsuit risk, bankruptcy risk, and 

defamation risk). As a result of this, and taking into account the findings of earlier studies 

which indicate that the presence of female directors has a beneficial effect on the structures of 

corporate governance, we anticipate that businesses that have female directors or firms which 

have a high percentage of female directors will more actively fulfil their disclosure 

obligations. Thus, firms with female directors on board positively affect the relationship 

between voluntary disclosure of water risk and earnings management.  

 
Table 5  

THE EFFECT OF THE FEMALE DIRECTORS ON THE RELATIONSHIP BETWEEN 

DISCLOSURE OF WATER RISK AND EARNINGS MANAGEMENT 

Variables Estimate T−Value 

Intercept -0.073 -0.360 

Water -0.020 -0.650 

Female 0.017 1.590 

Water X Female -0.035 -1.970*** 

Size 0.006 0.840 

Lev -0.066 -1.440 

Growth 0.036 1.460 

Loss 0.080 3.580*** 

Btm -0.013 -1.090 

Roe 0.628 11.400*** 

Invrec -0.180 -2.190** 

Ocf -0.093 -2.090** 

Ind Included 

Yr Included 

Adjusted R−square 0.566 

Observations 694 

Notes: (1) * and *** indicate significance at the 10% and 1% levels, respectively. (2) Definition of 

variables: Water = 1, if the firm discloses the water information, 0 otherwise; Female = Ratio of female directors 

on board; Size = log (total assets); Lev = Debt ratio; Growth = Asset growth ratio; Loss = 1 if a company with 

loss, and 0 otherwise; Btm = Book to market ratio; Roe = Return on equity; Invrec = Ratio of account 

receivables; Ocf = Cash flow from operation; Ind = industry indicators; and Yr = year indicators. 

 

Additional Analysis 

 

 Table 6 shows the result of additional analysis on the relationship between disclosure 

of water risk and firm value. The coefficient of Water is 0.880, statistically significant at 1%. 

The result indicates that as the firm discloses information on water status, the firm value 

increases. Corporate disclosure refers to the process through which firms make market-

relevant information available to external stakeholders for the sake of decision-making. 

According to the stakeholder theory, firms provide both financial and non-financial 

information to improve the social recognition of the company, the legitimacy of the 

company's management, as well as the effectiveness and transparency of the company's 

management (Kim et al., 2022). Voluntarily disclosing the water risks of firms is regarded to 

have a beneficial influence on the capital market, regardless of whether the disclosures are 

favorable or negative to the company (Kim & Kim, 2008). In addition, by adequately 

communicating a company's environmental efforts and outcomes to interested parties, it is 

possible to avoid disputes and enhance the corporate image, lowering expenses and 
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increasing sales (Kim & Cho, 2006). Consequently, voluntary disclosure of water risk 

increases firm value.  

 
Table 6  

THE RELATIONSHIP BETWEEN VOLUNTARY DISCLOSURE OF WATER RISK 

AND FIRM VALUE 

Variables Estimate T−Value 

Intercept 13.059 5.990*** 

Water 0.880 2.560** 

Size -0.382 -4.800*** 

Lev 0.782 1.040 

Growth -0.115 -0.280 

Loss -0.189 -0.520 

Btm -1.344 -7.090*** 

Roe 0.257 0.290 

Invrec 1.462 1.120 

Ocf -0.025 -0.030 

Ind Included 

Yr Included 

Adjusted R−square 0.382 

Observations 694 

Notes: (1) * and *** indicate significance at the 10% and 1% levels, respectively. (2) Definition of 

variables: Water = 1, if the firm discloses the water information, 0 otherwise; Female = Ratio of female directors 

on board; Size = log (total assets); Lev = Debt ratio; Growth = Asset growth ratio; Loss = 1 if a company with 

loss, and 0 otherwise; Btm = Book to market ratio; Roe = Return on equity; Invrec = Ratio of account 

receivables; Ocf = Cash flow from operation; Ind = industry indicators; and Yr = year indicators. 

 

CONCLUSION 

  

 The changes in water risk are the most obvious evidence of the effects of climate 

change. According to the Intergovernmental Panel on Climate Change (IPCC), extreme 

weather events, such as floods and droughts, are expected to become more common and more 

severe as a result of global warming. Changes in the water circulation system due to climate 

change are expected to affect the stability of water risk throughout society. At the same time, 

water is a vital resource that is required in both everyday life and almost all industry. 

 This study focuses on whether firms’ voluntary disclosure of water risk affects 

earnings management. After assessing firms with disclosure of water risk from 2018 to 2021, 

firms that voluntarily reveal their water risk are less likely to manage earnings. Also, this 

study confirms the role of female directors on the board positively affects the relationship 

between voluntary disclosure of water risk and earnings management. Companies with 

environmental disclosure may be more interested in creating value from a long-term 

perspective rather than a short-sighted approach that enhances corporate sustainability. To 

enhance corporate sustainability, this study confirms that profit adjustment of discretionary 

accrual that adjusts firm performance in the short term may lead to negative consequences for 

corporate value. In addition, this study verifies the role of female directors on board affect 

positively on the relationship between the voluntary disclosure of water risk and earnings 

management.  

 The results of this research contribute in many different ways. First, when firms 

decide on determining environmental policy to fulfill corporate responsibility, it is vital to 

disclose environmental information to stakeholders. Thus, it is necessary to overcome the 

limitation of existing disclosure systems to provide financial information as well as non-

financial information. Second, investors have a responsibility to acknowledge the need and 

significance of companies’ environmental actions, which are designed to address changes 
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caused by the deterioration of the global environment. It would be beneficial to create an 

investment index on the environmental initiatives taken by these firms. Third, the government 

will need to make institutional arrangements for promoting corporate environmental activities 

that can publicize information on corporate environmental activities. It is not required, but 

improving a company's awareness of the environment and actively supporting the disclosure 

of information in the form of environment-related reports that include both financial and non-

financial information should be done in order to demonstrate that a company is making an 

effort to improve its impact on the world. Guidelines should be established to assist 

companies to provide correct information proactively and help businesses disclose relevant 

environmental data. 
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