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Abstract
This study investigates the role of stakeholder pressure on water disclosure that is examined 
through the lens of managerial stakeholder theory. After reviewing the literature, we find 
that government, media, and international stakeholders have a higher potential to stimulate 
corporate water disclosure. The authors use a sample comprising 263 listed Asian mining 
companies from 23 countries over three years from 2017 to 2019. The authors show that 
these stakeholder pressures are significantly associated with water disclosure practices in 
Asian mining. This finding indicates that more stringent environmental regulations result 
in higher levels of water disclosure. Companies tend to disclose water information when 
corporate exposure is high, as it can attract public attention. Our findings reveal that inter-
national stakeholders are why firms create water disclosure to maintain a license to operate 
internationally. Although all hypotheses have been supported, further analysis shows that 
media exposure is insignificant in Central Asia. International stakeholders are not the driv-
ers of water disclosure in East, West, and Central Asia.

Keywords  Water disclosure · Mining · Stakeholder · Asia

1  Introduction

Climate change represents severe environmental problems. This phenomenon has raised 
the global average temperature that impacts water availability on Earth (Anbumozhi 
et  al., 2012; Rankoana, 2020). Climate change will melt the glaciers; thus, sea level 
continues to rise (Zlatanovic et al., 2020). In addition, the warmer temperature of Earth 
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gradually decreases water availability on land because the water sources (i.e., rivers and 
lakes) will be dry (Bates et al., 2008). It is because climate change changes the pattern 
of rainfall and provides prolonged drought (Fragoso & Noéme, 2018; Kahil et al., 2015; 
Kimuli et al., 2021).

Although all continents suffer the adverse effects, Asia is more vulnerable to climate 
change risks than others because of its dependence on natural resources such as water 
(Anbumozhi et al., 2012). Water distribution in this continent is uneven, and large areas 
suffer water stress. In addition, part of Asia’s lands is desert, arid, and semi-arid; there-
fore, the drought risk is high. The decreasing rainfall trends have been observed in most 
countries in Asia due to climate change (Anbumozhi et al., 2012). In addition, warmer 
temperatures, decreasing precipitation, and higher water consumption in Asia have 
dried many rivers and lakes, leading to water shortages (Bates et al., 2008).

The water crisis in Asia is also linked to the rapid growth of industrialization because 
industrial operation negatively affects water. Mining is sensitive to water as it has a 
higher potential to contaminate and disappear public water sources (Burritt et al., 2016; 
Northey et al., 2016; Cesar & Jhony, 2021). On the other hand, water usage within the 
mining industry is considered insignificant; however, it represents the highest water con-
sumer in the area where mining operates (Northey et al., 2019). Although this industry 
significantly drives Asian economy, mining operation contributes to decreasing water 
quantity and quality (Nguyen, 2021). Mining projects pollute water sources with metal 
hazard elements threatening human health and the ecosystem (Hazelton, 2015; Northey 
et al., 2019; Schornagel et al., 2012). Hence, it has brought Asia mining companies into 
the battle against their stakeholders (Nguyen, 2021).

Conflicts between mining and stakeholders arise from the debates that companies 
should be responsible for the negative impacts on water. Lodhia and Hess (2014) argue 
that social and environmental issues are crucial for the mining industry if stakeholder 
attentions are paramount. As mining has higher water risks, companies in this indus-
try must show their commitment to using water effectively and efficiently. Then, min-
ing companies must provide water responsibility information to their stakeholders. It 
is because access to water information is considered a part of human rights (Hazelton, 
2013). When stakeholders can be assured of the firm’s water stewardship and disclosure, 
corporate reputation can be maintained and enhanced (Burritt et  al., 2016). However, 
there is no study investigating the relationship between stakeholder pressures with water 
disclosure in Asian mining companies. Previous studies from Burrit et al. (2016) exam-
ine the relationship between corporate characteristics with water disclosure in Japanese 
companies. Zhang et  al. (2021) examine water reporting in companies participated in 
the Carbon Disclosure Project (CDP) program. Yu et  al. (2020) investigate water dis-
closure practices in US firms and Wicaksono and Setiawan (2022) are in agriculture 
industry across the globe.

By applying managerial branch of stakeholder theory, we then review relevant previ-
ous studies in the literature and find that government (Elijido-Ten et al., 2010; Kumarasiri, 
2017), media (Brown & Deegan, 2012; Reverte, 2009; Yunus et  al., 2020), and interna-
tional stakeholders (Cahaya et al., 2017; Wicaksono & Setiawan, 2022) are the significant 
drivers of social and environmental disclosure. This study assumes that these stakeholders 
have strong power and interest in environmental issues, so companies must satisfy their 
expectations. Furthermore, they can revoke the social contract and invite public movement 
to protest and blockade mining projects when companies contaminate and disappear from 
public water sources. Thus, this study hypothesizes these stakeholders positively influence 
Asian mining companies to provide water information.
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Based on the data from 263 Asian publicly listed mining companies, our results indicate 
a positive association between stakeholder pressures and water disclosure in Asian mining 
companies. Mining companies are under pressure when the government release more strin-
gent regulation; hence, they create water disclosure to show their responsibility to water. 
In line with our expectations, we reveal a statistically significant association between per-
ceived pressure from media and water disclosure. We also demonstrate that the pressure 
from international stakeholders significantly influences mining water disclosure. Such dis-
closure is vital for mining companies to maintain an international social license to compete 
in international markets. Our main findings are robust when we change the measurement 
parameters of water disclosure from Burritt et al. (2016) to the guidance of Global Report-
ing Initiatives (GRI).

The study provides several contributions to the literature. First, our study adds the num-
ber of studies investigating corporate responses to water issues by investigating corpo-
rate water disclosure practices. Second, while previous water disclosure studies examine 
all industrial sectors (Burritt et al., 2016; Yu et al., 2020), we extend the literature on the 
association between stakeholder pressures and water disclosure by showing evidence of 
such a relationship in Asian mining companies. Our empirical findings suggest that the 
stakeholder pressures are important determinants of water disclosure in Asian mining 
companies.

The remainder of this paper is organized as follows. Section 2 provides the background 
and a literature review. Section 3 presents the theoretical framework and hypotheses devel-
opment. Section 4 discusses the research methods used in this study. Section 5 reports the 
empirical results, and Sect. 6 presents the discussion and conclusion.

2 � Background and literature review

2.1 � Geographical area of Asia

Asia is the largest continent in the world, covering approximately 30 percent of the land 
area on Earth (National Geographic, nd). Asia is home to 4.6 billion people or 63 percent 
of the total population. This population has continuously increased by 40 million people 
annually (Worldometer, nd). This large population results in higher water demand, while 
the water supply in Asia is considered low and limited. Asia has only 36 percent of the 
world’s water resources and has the lowest per capita water availability (United Nations, 
nd). According to the International Institute for Applied Systems Analysis (2018), people 
in Asia use approximately 65% of the world’s water supply. It has the potential to contrib-
ute to the water crisis in Asia as well as globally. Additionally, climate change is a signifi-
cant factor that gradually decreases the amount of water supply in Asia.

Geographically Asia has several deserts, many of them in Central Asia. Desert and 
semi-desert areas cover over 50 percent of Central Asia’s land (Feng et  al., 2022). Fur-
thermore, approximately one-third of the world’s drylands are in Central Asia (Bai et al., 
2012; Karthe et al., 2017). It is the driest region in the world (Huang et al., 2021; Karthe 
et al., 2017). Water in this area is highly dependent on rivers such as the Amu Darya and 
Syr Darya. However, the current water supply from rivers has shrunk significantly owing to 
unscrupulous exploitation (Feng et al., 2022). Other regions in Asia have also experienced 
water crisis, and more than 100 million people in Southeast Asia live without access to 
clean water (Geall, 2019). The total amount of water in South Asia is also decreasing due 
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to the population growth in this region and climate change (Rasul, 2014). Hence, South 
Asian countries face the challenge of satisfying the growing demand for water, while the 
water sources have slowly disappeared (Rasul, 2016).

2.2 � Literature review

The concept of corporate social responsibility (CSR) is about the obligation of business 
to society and the environment. In this twenty-first century business paradigm, sustain-
able development is essential, proposed by the government or authority as a solution to 
many problems (Elkington, 1997). In Asia, some governments actively promote CSR that 
encourages firms to be responsible to society and the environment (Sharma, 2013). The 
government of Indonesia, through Act No. 40/2007, stated that natural-based firms must 
allocate their funds for CSR programs. In 2006, Shenzhen Stock Exchange released a set 
of social responsibility guidelines for Chinese listed companies. The Ministry of Corporate 
Affairs of India introduced voluntary CSR guideline in 2009 although it was considered 
mandatory in 2011 (Sharma, 2013). Similar to Asia, the European Parliament, in April 
2014, adopted provisions requiring companies to disclose information on social and envi-
ronmental aspects, in addition to financial reports (Masse, 2014). In some African coun-
tries, CSR activities are dominated by philanthropic responsibility (Cheruiyot & Onsando, 
2016). However, African countries’ governments change the conception of CSR from cor-
porate charity to comprehensive business management that respects human rights and the 
environment (Amodu, 2020). Several government agencies in the United States of Amer-
ica employ CSR programs to provide corporate guidance on human rights, energy and the 
environment (Camilleri, 2017).

These active global government roles are addressed to maintain environmental sustain-
ability, including water, from business’ negative impacts. Because all countries around the 
globe suffer water problems from business operations, government regulation encourages 
companies to be transparent regarding water stewardship. On the other hand, numerous 
researchers acknowledge the importance of water disclosure as there is a call for greater 
accountability and transparency related to water stewardship activities. Hazelton (2013) 
suggests that access to water information constitutes a human right. Lambooy (2011) finds 
that water reporting becomes a trend among companies where different industries have dif-
ferent impacts on water. This study explains that difficulties arise when a company operates 
in an area with weak governance. Moreover, corporate responsibility practices are increas-
ing in areas with lower levels of water availability. Askham (2019) reports a positive trend 
of water reporting in food companies in South Africa. Water scarcity in this region calls 
for companies to recognize the importance of water conservation. However, there is a ten-
dency for water disclosure to be created under the pressure of acute drought conditions 
(Egan et al., 2015).

Previous studies provide the evidence that stakeholders’ power strongly influences cor-
porate social and environmental disclosure practices (Cahaya et al., 2016; Kamal, 2021; Qu 
et al., 2013; Sari et al., 2021). Stakeholder power refers to the ability of a stakeholder group 
to influence corporate decisions (Nyahas et al., 2018). The ability of a stakeholder to influ-
ence a company is viewed as a function of the degree of control over corporate resources 
(Roberts, 1992; Ullmann, 1985). Hazelton (2013) argues that realizing the human right 
to water information can be achieved by promoting and developing stakeholder influence. 
Burritt et al. (2016) investigate the determinants of water disclosure in Japanese companies 
and find that organizational size, industry water sensitivity, and ownership concentration 
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correlate significantly with water disclosure. Yu et  al. (2020) examine stakeholder influ-
ence on water disclosure in 347 US companies and find that creditor is a significant driver 
of water disclosure. When a company has a higher dependence on financial loans, water 
disclosure is produced to respond to creditor interests, such as water risks. They also find 
that larger shareholders are more concerned about image, reputation, and water issues. 
However, Yu (2022) explains that government ownership is not a significant driver of 
water disclosure although it is a largest shareholder. Previous studies also provide evidence 
that high-risk industries disclose more water information than others (Burritt et al., 2016; 
Yu et al., 2020; Yu, 2022; Zhang et al., 2021). Wicaksono and Setiawan (2022) find that 
stakeholder pressures significantly influence water disclosure in the agriculture industry, 
which is the highest water-using industry in the world. As there is some consensus that 
stakeholder pressures are influential in the production of water disclosure and there is no 
research investigating such disclosure in mining, there is a need to investigate water disclo-
sure practices in mining sector.

Mining activities affect water because it heavily uses water that can deplete surface and 
groundwater supplies (Cesar & Jhony, 2021). In addition, it pollutes water from discharged 
mine effluent. Four types of water pollution from mining decrease water quality (Safe 
Drinking Water Foundation, nd). First is Acid Mine Drainage, where acid from mining 
is carried off the mine location by rainwater or surface drainage and contaminated water 
stream nearby streams, lakes, rivers, and groundwater. Heavy metal contamination hap-
pens when metal elements from mining (such as arsenic, cobalt, copper) are in contact with 
water (United States Geological Survey, nd). Processing chemical pollution occurs when 
chemical materials leak, spill, or leach from the mine site. Last is erosion and sedimen-
tation when the mining development disturbs soil and rock. Due to the negative impacts 
on water and the environment, it is unsurprising that there are many protests and block-
ades from stakeholders (Northey et al., 2016; Prno & Slocombe, 2012). In extreme cases, 
these lead to the temporary or permanent interruption of mining operations (Cesar & 
Jhony, 2021). For instance, a mining company is not allowed to operate in ​​a region in India 
because the company not only destroys their homes but also causes water scarcity. People 
around the company have not received compensation as their welfare is reduced (Green-
peace India, 2013). Another example shows that Indonesian mining activities poison water 
sources for society, leading to many complaints because it makes the land arid and causes a 
water crisis in mining locations (Greenpeace Indonesia, 2016).

3 � Theoretical framework and hypotheses

3.1 � Stakeholder theory

This study is anchored in stakeholder theory, which has been used in numerous social and 
environmental research (Ching & Gerab, 2017; Gaia & Jones, 2017; Kaur & Lodhia, 2018; 
Liesen et al., 2015; Rashid et al., 2020; Yunus et al., 2020). This theory concerns managing 
a company effectively and how business can be described through stakeholder relationships 
(Yunus et al., 2020). The basis of stakeholder theory is how companies maintain good rela-
tionships with their stakeholders by satisfying their demands (Roberts, 1992; Ullmann, 
1985). A business is expected to perform particular activities that stakeholders expect and 
report to them (Guthrie et al., 2004). Under this theory, organizational behavior can be pre-
dicted by the varied stakeholder relationships and their influence on firm decisions (Yunus 
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et al., 2020). It also suggests that organizations must understand and satisfy various stake-
holder expectations. However, scholars debate whether companies should pay attention to 
all stakeholders or focus on various stakeholder groups (Nyahas et al., 2018). This debate 
results in two stakeholder theory branches: managerial or positive and normative or ethical. 
First, the normative or ethical branch encourages companies to treat all stakeholders fairly 
as a moral obligation (Guthrie et al., 2004; Nyahas et al., 2018). Then, the interests of all 
stakeholders are taken into account in the decision-making process, and information must 
be provided even if stakeholders do not use this information (Burritt et al., 2016; Ratana-
jongkol et al., 2006).

Second, the managerial or positive branch elucidates that managers can practically not 
meet the demands of an unlimited list of stakeholders; therefore, the company only pri-
oritizes influential stakeholders. It is important to pay attention to important stakehold-
ers because the success and survival of public organizations depend on satisfying their 
demands (Bryson, 2004). Ullmann (1985) argues that stakeholders with higher power are 
the basis of firm performance. The manager should satisfy influential stakeholder demands 
if a stakeholder controls a company’s important resources. Further, the request from a 
stakeholder is ignored when stakeholder power is weak. Additionally, the company must be 
accountable to stakeholders who have an economic impact on the company (Lu & Abey-
sekera, 2014; Salehi et al., 2017).

The managerial branch allows a company to identify which stakeholders are important 
to the organization. The stakeholder identification process is based on the degree to which 
stakeholders influence management decisions. Stakeholder salience provides three attrib-
utes to define a stakeholder degree: power, legitimacy, and urgency (Mitchell et al., 1997). 
Stakeholder power refers to the stakeholder’s ability to influence management decisions 
based on the control of resources. Hence, managers tend to respond to the concerns and 
expectations of stakeholders who have higher power (Dibia & Onwuchekwa, 2015). Bry-
son (2004) provides the grids that, based on their power, stakeholders can be company 
supporters or opponents. A stakeholder is a strong supporter if it has high power and sup-
port, whereas a stakeholder is a strong opponent if it provides high power and an opponent. 
Bryson (2004) also presents the “power versus interest” grids of stakeholders that typically 
help determine which stakeholder bases must be considered to address the issues and prob-
lems. It results in four stakeholder categories: players consist of stakeholders with an inter-
est and significant power, subjects who have an interest but little power, context setter who 
has power but little interest, and crowd who have little power and interest.

This study adopts managerial branch of stakeholder theory. Hence, we need to identify 
stakeholder groups that present higher pressures to the company. After reviewing relevant 
studies, we conclude that government, media, and international stakeholders are power-
ful stakeholders interested in environmental issues and CSR. Because mining significantly 
impacts water quantity and quality (Gilsbach et al., 2022), these stakeholder groups press 
mining companies to show water stewardship activities and produce water disclosure. Con-
sequently, this study develops the hypothesis for these three stakeholder groups.

3.2 � Regulation stringency

Scholars have shown that the government or regulator is a significant driver of corpo-
rate responsibility practices due to its regulations and laws (Alotaibi & Hussainey, 2016; 
Habbash, 2016; Roberts, 1992). Environmental regulation provides a source of pressure 
by which businesses can be coerced to implement environmentally sustainable practices 
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(Christ, 2014). If environmental regulation becomes more stringent, businesses must 
adopt a strategy to tackle environmental issues. Additionally, firms must engage in proac-
tive actions to reduce the environmental impact, such as preventing water disasters. For 
instance, China regulates water use through the Water Law of 1988. This law is enacted 
to protect water, prevent water disasters, and support economic and social development 
(Zhang et al., 2021). In Indonesia, water is controlled by the government, and water usage 
is addressed to achieve social welfare. Hence, water users in Indonesia are regulated to 
be responsible for using water efficiently. Following the call for accountability and trans-
parency regarding environmentally sustainable activities, water disclosure practices are 
becoming important for corporations (Burritt et al., 2016). Because mining companies neg-
atively impact water quality and quantity, we conjecture that mining companies are under 
pressure to comply with the regulations so that water disclosure is produced. Therefore, 
this study proposes the following hypothesis:

H1  There is a positive relationship between regulation stringency and water disclosure in 
Asian mining companies.

3.3 � 3.3. Media exposure

As the mining sector provides a lot of negative impacts on the environment, including 
water (Northey et al., 2016), it can be said that every single mining operation receives a lot 
of attention from the media. The media can shape public expectations for companies and 
play an important role in mobilizing social movements (Burritt et  al., 2016). The media 
can reveal information about a company previously not understood by the public (Islam 
& Deegan, 2011). Higher media exposure raises company’s visibility that invites further 
public scrutiny, attention, and pressure (Reverte, 2009). Additionally, the media potentially 
provides a legitimacy gap for the company when it releases an article about the firm related 
to the environmental impact of business operations. Several mining companies in Asia 
are impacted by broadcasting news and social networks. These make the mining project is 
stagnated and lead the company into conflicts with stakeholders (Nguyen, 2021). Accord-
ingly, we expect greater media attention to influence the manager’s decision to create water 
disclosure. Hence, the following hypothesis is tested:

H2  There is a positive relationship between media exposure and water disclosure in Asian 
mining companies.

3.4 � International stakeholders

A company decides to operate multi-nationally to increase efficiency and profitability, pro-
viding flexible and better access to resources (Ohene-Asare et al., 2017; Paiva & Vieira, 
2009). Because the economic, cultural, regulatory, and political situations may differ 
across nations, resulting in more complex social issues faced by the companies (Hanifa & 
Cahaya, 2016). When companies operate internationally, the list of corporate stakeholders 
increases, so companies must consider the demand and expectations of international stake-
holders. In terms of mining companies, mining projects potentially increase international 
water demand and decrease water quality. Then, international stakeholders press companies 
to be responsible for the negative impacts. If mining fails to satisfy international stakehold-
ers, the international mining license will likely be revoked. Hence, corporate disclosure 
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practices are important for maintaining legitimacy to survive in the international arena 
(Higgins & Larrinaga, 2014). This study assumes that mining company receives pressure 
from international stakeholders to be responsible for water impacts. Therefore, this study 
hypothesizes the following:

H3  There is a positive relationship between international stakeholders and the water dis-
closure for mining companies.

4 � Research method

4.1 � Sample

This study uses all mining companies in Asia as the research sample. The data collection 
process is divided into two stages. In the first stage, this study used a data stream to obtain 
a list of mining companies in Asia. This study only focuses on listed mining companies 
because they are more regulated than unlisted firms in corporate reporting practices. It indi-
cates that listed companies provide more refined data than non-listed companies (Cahaya 
et al., 2017). The final list covers 263 mining companies from 23 Asian countries which is 
presented in Table 1. This study downloads annual and/or sustainability reports to collect 
data in the second stage. This study uses company reports from 2017 to 2019 for the data 
sources. The main reason we choose 2017 to 2019 is that this study is addressed to investi-
gate corporate water performance after the announcement of the Sustainable Development 
Goals (SDGs) in 2015 by the United Nations (Bebbington & Unerman, 2018).

Table 1   Sample distribution Country Total firm(s) Country Total firm(s)

Southeast Asia
Indonesia 31 Singapore 5
Malaysia 2 Thailand 10
Philippines 13 Vietnam 34
East Asia
China 54 South Korea 1
Hong Kong 2 Taiwan 2
Japan 4
South Asia
Bangladesh 1 India 49
Bhutan 1 Pakistan 5
Central Asia
Kazakhstan 11 Uzbekistan 2
Mongolia 11
West Asia
Saudi Arabia 2 Kuwait 1
Bahrain 1 Oman 3
Iran 18
TOTAL: 263
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4.2 � Dependent variable—water disclosure

Water disclosure is presented in this study as the dependent variable. This variable is meas-
ured by the total of water parameter that is disclosed by company in the annual and/or 
sustainability report. We adopt water disclosure guideline from Burritt et al. (2016) as a 
benchmark of water disclosure. This guideline consists of 24 water parameters which is 
presented in Appendix 1. To obtain the data, we first carefully read the corporate water-
related disclosure presented in annual and/or sustainability reports to obtain the data. We 
then match water information disclosed in company reports with the water disclosure 
parameter. As this study considers an unweighted score for a water disclosure parameter, 
it implies that each parameter in the water guideline is equally important. The value of 1 
is given if business discloses a water parameter and 0 otherwise (Burritt et al., 2016; Yu 
et al., 2020). We also conduct a Cronbach’s alpha test to evaluate the reliability and internal 
consistency of the parameters included in the checklist. The Cronbach’s alpha coefficient 
for the checklist is 0.81; thus, it is considered reliable (Sekaran & Bougie, 2016).

4.3 � Independent variables

Regulation stringency. The pillar of environmental sustainability (pillar 9) consists of 
the stringency of the government’s environmental regulations and the variable assessing 
water status. Environmental stringency scores from the Travel & Tourism Competitiveness 
Report released by the World Economic Forum (WEF) are adopted to measure this vari-
able. The score of environmental stringency ranges from 1 to 7, where 1 is very lax and 7 
is the most stringent.

Media exposure. This variable is measured by the total number of media articles refer-
ring to the firm regarding environmental issues (Yunus et al., 2020). Our study counts all 
articles from local and international media which are available on the internet from 2017 
to 2019. This study employs a web-based search engine on the internet and enters the com-
pany name as a keyword. We then activate the filter feature to find articles released in each 
examination year. We also use translation engine from Google to translate articles that are 
not written in English or Bahasa. We only count articles that discuss company’s environ-
mental issues.

International stakeholders. This variable represents international stakeholders directly 
or indirectly affected by firm activities when they operate internationally. This study 
defines international stakeholders as those living in countries where the company operates 
internationally but do not hold any companies’ shares. Sari et al. (2021) and Hanifa and 
Cahaya (2016) measure international stakeholders based on the coverage of firm opera-
tions, whether a company operates internationally or nationally. Following these previous 
studies, the pressure of international stakeholders is represented by a dichotomous variable, 
where a value of 1 if the company operates internationally and 0 if the company operates 
nationally.

4.4 � Control variables

In addition to the explanatory variables, several variables are theoretically related to corpo-
rate social disclosure. According to the literature, company characteristics can affect cor-
porate disclosure. Therefore, this study involves corporate characteristics as control vari-
ables that is widely used by scholars to discuss social and environmental disclosures. All 
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control variables are included in the regression model to avoid model misspecification and 
diminish the probability of bias in the results (Zaid et al., 2020).

First, this study controls the size of the company because larger companies tend to dis-
close more information related to CSR (Qa’dan & Suwaidan, 2019). Firm size is measured 
by calculating the natural logarithm of the total assets (Huafang & Jianguo, 2007). Second, 
this study controls the leverage ratio because companies that depend on debt are expected 
to make social disclosures (Lu & Abeysekera, 2014). Leverage is calculated as total debt 
divided by total assets (Ullah et al., 2019). Third, this study introduces a firm’s profitability 
in the research model, as profitable firms with strong financial performance disclose more 
information (Alnabsha et al., 2018). Profitability is measured using return on assets (ROA), 
calculated as the ratio of net income divided by total assets (Habbash, 2016). Finally, this 
study involves firm age because older companies are expected to engage significantly in 
CSR activities to maintain their reputation (Roberts, 1992). Firm age is measured by the 
total number of years since its inception.

4.5 � Model specification

The following multiple regression model is estimated to examine the hypotheses devel-
oped regarding the link between stakeholder pressure and water disclosure in Asian mining 
companies:

where WDI is the water disclosure index; STR is the stringency of environmental regula-
tion of the country; MXP is the total number of articles related to the company published 
in media; IOP is a dummy variable for international operations, 1 if the company operates 
internationally, and 0 otherwise; SIZE is the natural logarithm of total assets; LEV is the 
leverage ratio, and PRF is the return on assets. AGE is the total number of years since firm 
inception, β0, is the constant, i represents the company, t describes the year, β1 to β7 are the 
regression coefficients, and ε describes the error.

5 � Results

5.1 � Descriptive statistics

Table 2 summarizes the descriptive statistics of all variables in the research model. The 
mean value of the water disclosure index is 0.102, from a minimum score of 0 to a maxi-
mum score of 0.5. It indicates that the water disclosure level is still low, and the varia-
tion of disclosure items among companies is considered high (standard deviation = 0.105). 
Environmental stringency has a mean value of 3.837 with a minimum value of 2.7 and a 
maximum value of 5.8. It shows that the level of environmental stringency from the gov-
ernment in Asian countries is considered medium to high. It can be said that this regulation 
can press a company toward responsibility performances to comply with the regulation. 
Media exposure is ranged from a minimum score of 0 to a maximum score of 81, with a 
mean of 3.181. It implies that the mining industry receives more attention from the media 
because the visibility of mining companies is increasing. In terms of categorical vari-
ables, in our sample, 26.36 percent of mining companies operate internationally, and the 
remaining companies operate nationally. The mean values for the control variables, namely 

WDIit = �0 + �1STRit + �2MXPit + �3IOPit + �4SIZEit + �5LEVit + �6PRFit + �7AGEit + �,
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firm size, leverage, profitability, and firm age, are 1,894,007; 0.623; 5.337; and 29.313, 
respectively.

5.2 � Bivariate analysis

Table  3 presents the correlation matrix of the examined variables. The water disclosure 
index is positively correlated with the stringency of environmental regulation (ρ = 0.095). 
The water disclosure index is also positively correlated with media exposure (ρ = 0.201) 
and international operations (ρ = 0.309). In terms of control variables, the water disclosure 

Table 2   Descriptive statistics

Panel A: Continuous variable

Variable Obs Mean Min Max Std. deviation

Water disclosure index 789 0.102 0 0.5 0.105
Environmental stringency 789 3.837 2.7 5.8 0.510
Media exposure 789 3.181 0 81 4.945
Firm size (in a million) 789 1,894,007 5,050 228,820,628 1,177,579
Leverage 789 0.623 0 47.84 1.959
Profitability 789 5.337 − 99.91 73.690 16.414
Firm age 789 29.313 1 111 16.792

Panel B: Categorical variable

Variable Obs Percentage

International operation
Company operates internationally 207 26.36
Company operates nationally 582 73.64

Table 3   Correlation analysis

WDI = water disclosure index; STR = stringency of environmental regulation; MXP = media exposure; 
IOP = international operation; SIZE = firm size; LEV = leverage; PRF = firm profitability; AGE = firm age. 
*, **, ***, represent significance at 10%, 5%, and 1%, respectively

WDI STR MXP MOP SIZE LEV PRF AGE

WDI 1
STR 0.095*** 1
MXP 0.201*** 0.074** 1
IOP 0.309*** 0.217*** 0.218*** 1
SIZE 0.078** − 0.312*** − 0.082** − 0.061* 1
LEV − 0.037 − 0.033 0.018 − 0.071* − 0.066* 1
PRF 0.090** − 0.046 − 0.037 0.156*** 0.173*** − 0.026 1
AGE 0.140*** − 0.158 0.011 − 0.121*** 0.128*** 0.012 − 0.001 1
Multicollinearity
Tolerance   0.728 0.969   0.726 0.817 0.988 0.969  0.953
VIF   1.374 1.032   1.378 1.224 1.012 1.032  1.049
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index has a positive relationship with firm size (ρ = 0.078), profitability (ρ = 0.090), and 
firm age (ρ = 0.140). However, there is a negative association between the disclosure index 
and leverage (ρ = − 0.037).

This study also ensures that there is no multicollinearity problem between the predic-
tor variables. Therefore, the checking process uses three indicators: the correlation matrix, 
variance inflation factor (VIF), and tolerance value. According to Gujarati (2004), the cor-
relation coefficient between the regressors is high if the coefficient has a value greater than 
0.8. In addition, serious multicollinearity problems occur when the value of tolerance is 
lower than 0.10 and the VIF score is higher than 10 (Sekaran & Bougie, 2016). Table 3 
shows no correlation coefficient between regressors above 0.8, so there is no multicollin-
earity problem. Additionally, each variable in this study has a tolerance value greater than 
0.10 and a VIF score smaller than 10. It can be said that no serious multicollinearity prob-
lem occurred in this study.

5.3 � Panel regression results

Table 4 reports the regression results based on random effect model as p-value of Haus-
man test shows an insignificant result. This study first tests each independent variable and 
the control variables to gain knowledge of the original effect of the independent variable. 
The results are presented in Table 4 in column M1 to M3. Subsequently, we examine all 
variables in research model documented in column M4. To ensure that our research model 
is robust, we change the measurement of the dependent variable with water parameters 
released by GRI. It is because GRI guidelines have been recognized and implemented by 

Table 4   Panel regression result

Column M1 reflects the regression results for the STR and control variables. Column M2 presents the 
results of the analysis of the MXP and control variables. Column M3 documents the regression coefficients 
for the model involving the MOP and control variables. Column M4 reports the regression results for the 
model that includes all the examined variables
WDI Water disclosure index measured by water parameters from Burrit et  al. (2016); STR stringency of 
environmental regulation; MXP media exposure; MOP international operation; SIZE firm size; LEV lever-
age; PRF firm profitability; AGE firm age
*, **, *** represent significance at 10%, 5%, and 1%, respectively

Variable M1 M2 M3 M4

Coeff P-value Coeff P-value Coeff P-value Coeff P-value

STR 0.023 0.000*** 0.013 0.020**
MXP 0.003 0.000*** 0.002 0.000***
IOP 0.060 0.000*** 0.051 0.000***
SIZE 0.002 0.019** 0.001 0.089* 0.002 0.042** 0.002 0.003***
LEV − 0.003 0.466 − 0.004 0.296 − 0.001 0.748 − 0.001 0.740
PRF 0.001 0.025** 0.001 0.014** 0.001 0.441 0.001 0.283
AGE 0.001 0.000*** 0.001 0.000*** 0.001 0.000*** 0.001 0.000***
R2 0.051 0.075  0.135  0.159
F-Stat 8.118 12.395  23.854  20.355
Prob. (F.stat) 0.000*** 0.000***  0.000***  0.000***
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many companies worldwide (Fernandez-Feijoo et al., 2014). The regression results for the 
robustness check are presented in Table 5.

5.4 � Regulation stringency and water disclosure

In H1, we hypothesize a positive relationship between environmental regulation stringency 
and water disclosure. Column M1 of Table 4 shows a positive relationship between envi-
ronmental stringency and water disclosure (β = 0.023, p < 0.01). The result indicates that 
the more stringent the environmental regulation in a country results the higher the level of 
water disclosure.

By changing the measurement of water disclosure, column M1 findings of Table  5 
reveal the same result as Table 4 (β = 0.076, p < 0.01). It suggests that this result is robust 
and is not sensitive to the water disclosure guidelines. Hence, both column M1 of Table 4 
and Table 5 findings supports the sign proposed in H1. These findings are consistent with 
Zhang et  al. (2021) that report a positive relationship between environmental stringency 
and water disclosure.

The first finding suggests that the stringency of government regulation will drive 
the production of corporate water disclosure in mining companies in all Asian regions. 
Undoubtedly, the government plays an important role in protecting the environment as it 
can release regulations to regulate business operations, including mining activities. The 
purpose of releasing environmental regulation is not merely to manage business operations 
to be environmentally friendly but also to achieve social welfare and protect the planet 
from disasters such as water crises. Because mining significantly impacts water quantity 
and quality in Asia (Nguyen, 2021), more stringent regulation represents higher pressure, 

Table 5   Robustness check

Column M1 reflects the regression results for the STR and control variables. Column M2 presents the 
results of the analysis of the MXP and control variables. Column M3 documents the regression coefficients 
for the model involving the MOP and control variables. Column M4 reports the regression results for the 
model that includes all the examined variables
WDI Water disclosure index measured by GRI guidelines; STR stringency of environmental regulation; 
MXP media exposure; IOP international operation; SIZE firm size; LEV leverage; PRF firm profitability; 
AGE firm age
*, **, *** represent significance at 10%, 5%, and 1%, respectively

Variable M1 M2 M3 M4

Coeff P-value Coeff P-value Coeff P-value Coeff P-value

STR 0.076 0.000*** 0.038 0.062**
MXP 0.015 0.000*** 0.010 0.000***
IOP 0.216 0.000*** 0.182 0.000***
SIZE 0.006 0.063* 0.004 0.175 0.005 0.104 0.007 0.016**
LEV − 0.013 0.337 − 0.016 0.205 − 0.007 0.582 − 0.001 0.552
PRF 0.002 0.019** 0.002 0.001*** 0.001 0.370 0.001 0.225
AGE 0.004 0.000*** 0.003 0.000*** 0.004 0.000*** 0.004 0.000***
R2 0.063 0.097 0.148 0.173
F-Stat 10.185 16.366 26.465 22.566
Prob. (F.stat) 0.000*** 0.000*** 0.000*** 0.000***
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so managers are coerced to comply with such regulations. It means that stricter regula-
tion challenges mining companies to create a strategy to manage the impact on water. 
The absence of water management will put mining projects in trouble, and criminal sanc-
tions can be gifted when mining pollutes the water without any license (Lambooy, 2011). 
Therefore, water stewardship activities are becoming crucial to fulfill the government or 
regulation expectations stipulated in the regulation. Corporations devote their energy and 
resources to ensuring that mining projects have no serious negative impacts on water. 
Water disclosure is then produced to communicate water stewardship activities to the gov-
ernment as a form of mining compliance with the regulation.

5.5 � Media exposure and water disclosure

For the second hypothesis, we propose a positive association between media exposure and 
water disclosure. In column M2 of Table 4, media exposure has positive and significant 
relationship to water-related disclosure (β = 0.003, p < 0.01). It implies that companies with 
higher exposure to media tend to disclose more water information. Column M2 findings of 
Table 5 document the consistent result (β = 0.015, p < 0.01). Thus, these results confirm the 
sign proposed in second hypothesis. Although this study finds that media exposure posi-
tively and significantly drives water disclosure, it contradicts Burritt et al. (2016) that find 
an insignificant relationship between media exposure and water disclosure.

Our finding interestingly does not support the proposition that media is a secondary 
stakeholder group that is not prioritized by the company (Clarkson, 1995). Media nowa-
days plays a more active role by choosing stories for reporting and framing the corporation 
to reflect media values (Reverte, 2009). As climate change, prolonged drought, and water 
crisis are among the serious environmental problems in Asia and mining projects have a 
significant negative impact on water, these attract greater attention from the media. It will 
then actively release articles regarding environmental (water) issues from mining activi-
ties. In today’s digital era, society can more easily receive any information from the media 
because its articles can be accessed online. It makes the pressure from the media looks 
strong, causing mining companies to respond to this pressure. Hence, managers of mining 
companies decide to make water disclosure to prevent protests and negative social move-
ments that threaten corporate reputation and image.

5.6 � International operation and water disclosure

This study proposes the hypothesis that there is a positive relationship between interna-
tional operation and water disclosure. The regression result in column M3 of Table 4 shows 
that international operation of Asian mining companies is positively and significantly asso-
ciated with water disclosure (β = 0.060, p < 0.01). This result is confirmed by robustness 
check in column M3 of Table 5 that reveals consistent finding (β = 0.216, p < 0.01). Hence, 
we can conclude that the third hypothesis is supported. Our result is consistent with prior 
research by Cahaya et al. (2017) that find companies with international operation tend to 
disclose more sustainability information because they receive pressures from international 
stakeholders.

Our finding indicates that water disclosure is addressed to deal with the pressure 
of international stakeholders, especially stakeholders from the country when company 
operates internationally. Because mining has the potential to increase international 
water demand and reduce international water quality, international stakeholders focus 
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on making sure that mining project uses water efficiently without contaminating water 
sources with hazardous elements. Hence, the pressures from international stakeholders 
on the companies exist so that they face new challenges and pressures to devote their 
concern to sustainability issues (Cahaya et  al., 2017). A company with international 
operation should be adaptive due to the differences in regulation and culture between 
home country and other countries. Mining companies use water disclosure to satisfy 
the expectations and demands from international stakeholders in order to compete in 
the international market (Higgins & Larrinaga, 2014).

In the case of control variables, this study finds that firm size positively and sig-
nificantly affects water disclosure. We find that leverage is not an important driver of 
water disclosure. Our findings indicate that creditor power is not associated with water 
disclosure. The regression result documents that companies with strong financial per-
formance are more likely to share water information. Our last control variable, namely 
firm age, has a positive coefficient, suggesting that older companies are expected to 
engage significantly in water stewardship and disclosure.

5.7 � Further analysis

This study provides further analysis by testing the research model based on the sub-
Asian regions of Southeast Asia, East Asia, South Asia, West Asia, and Central Asia. 
Table 6 presents the regression results for the Asian regions with the detail as follows. 
It can be seen that there is positive and significant association between environmental 
stringency and water disclosure in all sub-Asian regions. This result implies that Asian 
countries have stringent regulation regarding environment so that mining companies 
are under pressure to show their commitment to preserve the environment including 
water.

Media exposure positively and significantly affects water disclosure in Asia, except 
in Central Asia (β = -0.009, p > 0.1). This finding is interesting because Central Asia 
is the driest region in the world, and the water crisis directly limits sustainable devel-
opment (Huang et al., 2021; Karthe et al., 2017). A possible reason is that disclosure 
practices in Central Asia highly depend on political and economic issues (Smirnova, 
2012); however, the concept of CSR is emerging in this region (Qa’dan & Suwaidan, 
2019). Hence, the pressure from media is likely to be ignored because satisfying the 
pressure from media is not companies’ main priority.

The relationship between international stakeholders and water disclosure is posi-
tive and significant in Southeast Asia (β = 0.005, p < 0.01) and South Asia (β = 0.007, 
p < 0.01). It is because mining companies from these regions are considered as the 
largest mining companies in Asia (Humphreys, 2018; Nguyen, 2021). Many mining 
firms of South and Southeast Asia operate internationally, while many mining firms 
from other sub-Asian regions operate nationally. When mining companies operate 
internationally, they use international water sources and potentially contaminate them 
with hazard elements from their waste. Hence, mining companies from South and 
Southeast Asia receive a lot of pressures from international stakeholders to take into 
account their impacts to water quantity and quality. The higher level of water disclo-
sure is then produced to satisfy the pressures and demands from international stake-
holders (Potluri et al., 2010; Oh et al., 2011; Li et al., 2016; Qa’dan & Suwaidan, 2019; 
Ismaeel & Zakaria, 2020).
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6 � Conclusion

This study is conducted to provide empirical evidence regarding the relationship between 
stakeholders pressures and water disclosure in Asian mining companies. Asian mining sec-
tor significantly contributes to many environmental damages including the decreasing of 
water quantity and quality (Gilsbach et  al., 2022; Nguyen, 2021; Northey et  al., 2016). 
They successfully invite stakeholders’ attention to scrutinize mining activity and actively 
influence mining to show their commitment regarding water issues. We focus on the pres-
sures faced by mining firms from several influential stakeholders. Therefore, our hypoth-
esis is anchored by managerial stakeholder theory that company’s disclosure is produced to 
manage stakeholders expectations.

This study reveals that Asian mining firms are facing potential pressures from their 
stakeholders such as regulator, media, and international stakeholders. Our results show that 
the pressures from those influential stakeholders are significantly associated with water dis-
closure. It shows that companies use water disclosure in order to respond the stakehold-
ers’ demands and pressures. Our findings support managerial stakeholder theory that posit 
companies attempt to satisfy demands from influential stakeholders in order to maintain 
their survival. Water disclosure practices are considered efficient to avoid sanctions from 
government, negative news from media, and protests or blockades from international stake-
holders. Our further analysis documents that the relationship between government and 
water disclosure is significant in all subregions in Asia. In terms of media pressures, except 
Central Asia, it is significantly associated with water disclosure in Asia regions. Interna-
tional operation is only significant in Southeast and South Asia.

Our study offers several implications. First, our findings indicate that the achievement 
of sustainable development in Asian mining needs an active role from the stakeholders. 
As water quantity and quality in Asia gradually decrease, stakeholder pressure is an alarm 
that is expected to wake up manager awareness of the importance of environmental pres-
ervation, including water sustainability and disclosure practices. Second, in terms of com-
panies, identification and management of stakeholder interests are important for compa-
nies as firms currently cannot focus only on stakeholder that is considered influential. Our 
findings imply that water disclosure is not merely about satisfying the pressures from pri-
mary stakeholders such as the government but also about considering the pressures from 
secondary stakeholders such as the media (see Clarkson (1995) for stakeholder classifica-
tion). Therefore, our study suggests managers better understand stakeholder expectations 
and all the forces shaping corporate water disclosure. Third, from a public perspective, the 
government can adopt a stakeholder-driven to mitigate corporate impacts on the water, as 
our findings show that stakeholder pressures influence water disclosure. The government 
is then suggested to release regulation that enhances firms’ transparency regarding water 
stewardship activities via water disclosure.

This study has several limitations. First, this study only analyzes water disclosure prac-
tices in the listed mining companies in Asia due to the limited access to non-listed min-
ing firms in Asia. However, we recognize that non-listed mining firms have the potential 
to harm the environment, although they are not included in our study. Future research is 
expected to investigate water disclosure practices in all listed and non-listed mining com-
panies to better capture stakeholders’ effect on water disclosure in mining. We also suggest 
future studies to investigate all water-sensitive industries to provide more comprehensive 
evidence. The industry, which is considered sensitive, can be seen in Burritt et al. (2016) 
and Zhang et al. (2021). Second, this research is based on managerial stakeholder theory; 
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thus, this study only selected variables representing influential stakeholders. We recognize 
that there are other external stakeholder groups (such as NGOs, societies, communities) 
that have the potential to influence management decisions regarding environmental issues 
actively. Future studies may need to examine the relationship between all stakeholder 
groups and water disclosure. It is better if internal stakeholders are included in the investi-
gation. Third, this study recognizes that not all companies produce sustainability reports. 
Corporate annual reports may not provide detailed information on responsibility activities, 
including water. Further research can consider other corporate disclosure platforms as data 
sources, such as websites, to capture more water-related information.

Appendix 1. Water‑related disclosure parameters

Measure water use

Assess water risk
Consult stakeholders
Engage supply chain
Water statement/policy
Water goals and targets
Quantitative target
Target water use
Target wastewater
Best available technology
Water risk in decision-making
Measure and report performance
Report freshwater use
Report wastewater quality
Report wastewater volume
Report water recycling
Report in absolute value
Report in normalized value
Trends reporting
Regional/facility-based reporting
Use GRI
Strategic partnership
Continuous improvement
Third party audit of water data

Source: Burritt et al. (2016)

Glossary  Global Reporting Initiative (GRI): GRI is a provider of sustainability standards; Corporate social 
responsibility (CSR): The obligation of a firm to use its resources in ways to benefit society, through com-
mitted participation as a member of society, taking into account the society at large and improving welfare 
of society at large, independent of direct gains of the company (Gunawan, 2015); Stakeholder: Any group or 
individual who can affect or is affected by the achievement of the firm’s objectives (Roberts, 1992); Stake-
holder theory: An organization’s management is expected to take on activities expected by their stakeholders 
and to report on those activities to the stakeholders (Guthrie et al., 2004).; Normative (ethical) stakeholder 
theory: Management has a fiduciary relationship with all stakeholders as such should endeavor to treat every 
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stakeholder equally as an ethical responsibility for the optimal benefit of both the firm and its stakeholders 
(Nyahas et al., 2018); Managerial (positive) stakeholder theory: Managers should pay attention to a limited 
group of stakeholders who are crucial for the attainment of organizational goals (Nyahas et al., 2018); Regu-
lation stringency (STR):  The level of stringency of government’s environmental regulation in a country; 
Media exposure (MXP): Any news about a company in mass media; International operation (IOP): Com-
pany operates its business internationally or outside its home country; Water disclosure: Information pro-
vided by company regarding water policy and water stewardship activities toward the stakeholders; Firm 
size (SIZE):  The size of company that is measured by total assets; Firm profitability (PRF):  Company’s 
profitability that is measured by return on asset (ROA); Leverage (LEV): The ratio of total liabilities to total 
assets; Firm age (AGE): Firm’s age since its inception; Water disclosure index (WDI): The total score of 
water parameter disclosed by company in annual and/or sustainability report according to water disclosure 
guideline; Return on assets (ROA): The ratio of total profit/loss to total assets; Sustainable Development 
Goals (SDGs): An universal call to action to end poverty, protect the planet, and ensure that by 2030 all 
people enjoy peace and prosperity (United Nations Development Programme, nd)
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