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Abstract

Due to the large amounts of water needed for production, cooling machinery, and waste disposal,
manufacturing companies face a major water management challenge. This stakeholder theory-based study
evaluates water management disclosure volume and caliber. Annual, sustainability, and integrated reports
from 2017 to 2021 were content analysed to achieve this goal. The study assessed corporate water
disclosure and sufficiency using content analysis and benchmarking-scoring. This six-point scale evaluated
G4 disclosures according to the Global Reporting Initiative. Qualitative findings showed modest corporate
water disclosure for GRI-recommended sustainability indicators. The study found that listed manufacturing
companies gradually increased disclosure. The Transparency and Adequacy Index (TAI) Score rose from
5.27 in 2017 to 7.24 in 2021. However, many manufacturing firms shared qualitative information but
omitted key water management aspects. These neglected details included water resource impacts, recycling
efforts, effluent management, negative effects, and grievance mechanisms. The data was examined using
the System Method of Moments (GMM). ISO 14001 certification, water risk sensitivity, international
presence, global operations, and Return on Assets (ROA) all predicted corporate water disclosure. ROE,
profitability, and Tobin's Q had no significant impact. This paper provides empirical evidence of
stakeholder influence on manufacturing water disclosure, making it unique. This study is the first to
examine this influence from both quantitative and qualitative perspectives. These findings emphasise the
need for new, internationally applicable, industry-specific sustainability reporting standards.

Keywords: Corporate Water Management Disclosure; Global Reporting Initiatives; Lower Middle-Income
Country; Sustainable Development Goals.

Introduction

Water is a natural resource that is necessary for human life as well as the existence of other animals on
Earth (Zhang et al., 2020). Poor water management can cause devastation of the environment and human
health and, in severe cases, result in human casualties (Fogel & Palmer, 2014) and interruption of disrupted
business operations (Wedawatta & Ingirige, 2012) and may raise conflict of interest with the communities

ISSN: 2308-7056 Ali, Noreen & Munir (2024) 31


mailto:fozia.hcc@pu.edu.pk
mailto:shumailaazhar341@gmail.com
mailto:sabra_munir@hotmail.com

www.irbas.academyirmbr.com April-June 2024

International Review of Basic and Applied Sciences Vol. 12 Issue.2

(Kudtarkar, 2018). The continuous use of water resources by manufacturing firms creates water scarcity,
which poses a risk to the corporate reputation and may prove financially detrimental (Jones et al., 2015).
Water consumption was thoroughly studied and examined in developed nations, but less effort was made in
developing nations (Nauges & Whittington, 2010). As increased population and global climate change
effcets water resources, organisational operations stop with the "business as usual™ approach in all nations
(Daniel & Sojamo, 2012).

According to the OECD (2012), water consumption has increased in the global industry, causing less water
to be available for the rest of the world by the end of 2050. The Water crisis has recently become one of the
top 10 crises (Schwab, 2018). The World Business Council for Sustainable Development (WBCSD) states
that "water should be high on the business agenda because all businesses depend on water" (WBCSD,
2012). The developing countries’ CSR disclosure mostly concentrated on emerging countries such as
Singapore, Malaysia, China and South Africa (Fifka, 2013). In developing countries, many people have
suffered from health-related issues because of hazardous drinking water (Leeuwen, 2000). In a picture from
Pakistan, only 20% of the population has access to clean and safe drinking water, and the remaining 80%
use contaminated and unsafe drinking water (Daud et al., 2017). Pakistan is a country with a water
shortage, and on the other side, the quality of its drinking water is quite concerning at the bottom line
(GOP, 2018; Qureshi, 2011). Previous facts also reveal that 70% of Pakistan's population drink water of
"unidentified" quality (Qureshi, 2011). There are two major sources for the contamination of water: first,
sewerage and second, the disposal of toxic chemicals arising out of industrial effluents into drinking water
systems (Daud et al., 2017).

Water utilisation is a critical indicator in the sustainable development of any country. It propagates to
ensure the protection of water resources and save the water supply for current and future generations. A
recent report published by the Pakistan Institute of Development Economics (PIDE) on "Water Crisis in
Pakistan: Manifestation, Causes and the Way Forward" showed some pressing facts that Pakistan ranks 14
out of 17 "extremely high water risk™ countries in the world and more than 80% of the country's population
face "severe water scarcity” (Magbool, 2022). Clean water and sanitation resilience have been recognised
as a Sustainable Development Goal (SDG 6) in the 2030 Agenda for Sustainable Development, achievable
for all UN member countries.

In the 70-year history of Pakistan, the first-ever "National Water Policy (NWP)" framework was drawn up
and approved in April 2018. The report, which sheds light on the "National Water Policy of Pakistan," has
a comprehensive regulatory framework for efficient and sustainable utilisation of underground water, water
conservation plans, industrial water usage and wastewater management (Ministry of Water Resources,
2018). According to the economic survey of Pakistan, the manufacturing sector contributes 12.79% to the
Gross Domestic Product (DGP) and provides 16.1% of employment opportunities to the country's labour
force. So, the Industrial sector is essential for economic growth, a source of employment opportunities in
society and a user of water resources on a large scale. A comprehensive study was conducted on the
"National Water Policy of Pakistan™ for the enactment of legislation to formally allow and define the "use
of water abstraction licenses and water rate for the industrial sector" (Ministry of Water Resources, 2018).
Under the 18th amendment of the constitution, provinces develop their master plans for sustainable
development and water resource management policy by following the legislation in the guidance of the
National Water Policy of Pakistan. In this regard, the position of Provisional governments is very strong for
enforcing legislation, abstraction of licenses and taking regulatory measures against industries.

Manufacturing companies cause a water crisis due to the enormous use of water. As a result, stakeholders
started to pressure companies to act and accept responsibility for the harmful effects of water usage. This
argument emphasises that water-sensitive businesses are under significant pressure to quantitatively and
qualitatively preserve water access (Burritt, Christ, & Omori, 2016). Few high-risk manufacturing
companies are operating in Pakistan, and many unfortunate cases have resulted in serious water shortages
and condemnation of water. This analysis examines several cases outlined in the annual report, specifically
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focusing on the actions of the Honorable Supreme Court of Pakistan in 2018. The court, in response to the
water scarcity issue in the Kahoon Valley of the Chakwal District in Punjab, as well as the depletion of
water reserves at the Katas Raj Pond, has raised concerns regarding the involvement of Cement Companies
operating in these regions as the potential cause of these problems. The D. G. Khan Cement Company
currently operates its plant in Khairpur (Chakwal). In accordance with the directives of the esteemed
Supreme Court of Pakistan, as stated in its order on May 08, 2018, and subsequent order on July 10, 2018,
cement companies have been instructed to establish alternative means of water supply within a period of
six months. This measure aims to safeguard the preservation of underground water resources. In the
interim, the directive has been issued to the Government of the Punjab to implement the installation of
"Water Meters" as a means to levy charges on companies for their utilization of underground water
resources. On July 10, 2018, the D. G. Khan Cement Company provided a Bank Guarantee of Rs 600
million to the Supreme Court of Pakistan as per its directive. This guarantee was to remain unencashed by
the Government of Punjab if the company failed to establish alternative water arrangements within the
specified timeframe. The company has promptly implemented alternative measures, including rainwater
harvesting, water conservation techniques to reduce consumption, and the conversion of waste heat into
power through the use of a specialized air cooling system.After taking these steps, the Environment
Protection Agency (EPA) was satisfied with alternate measures and issued a No Objection Certificate
(NOC) to D. G. Khan Cement (Khan, 2018).

In the Human Rights Case No. 25598-G of 2017, the Supreme Court of Pakistan took suo-moto notice to
Bestway Cement Company as the company is not only a beneficiary of groundwater but also the largest
extractor of water which resulted in the depletion of the water reserve at Katas Raj Pond. In this matter,
Bestway Cement Company furnished a guarantee of Rs. 1 billion in 2017 to the honourable Supreme Court
of Pakistan, but after the year-end, Rs. 0.4 billion has been encased in the guarantee amount. The company
took several alternate steps, such as a Reserve Osmosis Plant installed with Rs 11 million cost, construction
of rain harvesting ponds and water storage tanks and a contract for installation of air-cooled condensers
with the Chinese company, leads to fully compliant with national and International standards (Cement,
2018). The Chief Justice of Pakistan has summoned the CEOs of Nestle, PepsiCo and Coca-Cola about
their water usage. According to Neo (2022), the Chief Justice of Pakistan, Mian Saqgib Nisar, has ordered
that companies reveal data about their water usage. "They are extracting water and selling it; someone
should tell whether these companies are paying for it,” said Nisar. To prevent their operations from having
a large influence on water, corporate social responsibility (CSR) programs should incorporate water
responsibility (Zhou, Liu, Zeng, & Chen, 2018).

To minimise the risk of conflict with stakeholders, companies follow the Global Reporting Initiative (GRI)
guidelines to disclose water management disclosure (Mudd, 2008). Corporate water disclosure has received
increased attention from industry and academia in recent years. Notwithstanding, the importance of
corporate water disclosure cannot ignored. This paper aims to investigate the disclosure of corporate water,
its withdrawal and usage by the companies, recycling, waste methods and compliance. Numerous studies of
water disclosure published in scientific journals are relatively low from manufacturing companies' point of
view in developing countries. There is no previous research investigating the effect of stakeholders on
water disclosure in the manufacturing sector of Pakistan. This study will be helpful for stakeholders and
policymakers regarding companies' voluntary response to disclosure from the most water-sensitive
industries according to the G4 version of the GRI guidelines. The majority of previous studies in the area of
corporate water disclosure have focused on the G3 version. This analysis provides new insights on the
corporate sustainability disclosure in water utilities, recycling and water discharge, thus enriching the scant
literature focusing on the GRI G4 version. In terms of research contribution, this research contributes to the
environmental and social accounting literature to increase the scope of corporate water disclosure by
adding major contributions. First, corporate water disclosure is voluntary, so it examines the stakeholder
pressure on water disclosure. Secondly, most of the studies include all the aspects of CSR, not
concentrating on exploring the water disclosure aspect alone concerning the manufacturing sector in
developing nations.
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This article will thus fill the gap by analysing corporate water disclosure in the light of Global Reporting
Initiative (GRI) G4 guidelines. The manufacturing sector of Pakistan needs to disclose water utilities and
adopt certain sustainability practices to handle corporate water usage and contribute to sustainability. In
addition, it is one of the first studies to focus on the G4 version of GRI. The remainder of this paper is
arranged as follows. Section 2 describes the brief literature review and theoretical background to explore
the hypotheses in the light of stakeholder theory. Section 3 discusses the methods used and briefly
discusses the mix-method approach and calculation of TAI scores for further analysis. Section 4 of the
article provides the data analysis (qualitative and quantitative) results. Finally, section 5 presents the
limitations, implications and future research avenues.

Literatures Review
Stakeholders Theory

Several theories offer insights into corporate water disclosure, including stakeholder theory (Freeman,
1984), legitimacy theory (Suchman, 1995), and accountability theory (Lehman, 1999), all of which help
explain companies' engagement with corporate social responsibility (Chan, Watson, & Woodliff, 2014).
Among these, stakeholder theory and legitimacy theory have been predominantly used to explore the
impact of stakeholders on corporate disclosure practices. In the context of stakeholder theory, companies
are urged to establish positive relationships with stakeholders to address their concerns. Two branches of
stakeholder theory influence management's response to new regulatory requirements: the normative
(ethical) branch and the managerial (positive) branch. According to the normative branch, companies have
an ethical duty to serve stakeholders fairly, incorporating their concerns and disclosing pertinent financial
and non-financial information regarding the company's impact on stakeholders (J. Guthrie, 2004;
Ratanajongkol, Davey, & Low, 2006). Conversely, the managerial branch suggests that it's rational for
company managers to prioritise a limited group of stakeholders who significantly influence corporate
resources, given the impossibility of satisfying all stakeholders' demands (Guthrie, Petty, Yongvanich, &
Ricceri, 2004). Non-financial disclosure aims to create "legitimacy," enhancing the company's credibility
and fostering stakeholder trust (Meesters & Behagel, 2017), as corporations operate within societal
boundaries and obligations (Suchman, 1995). Legitimacy theory also functions as a mechanism driving
organisations to formulate strategies for voluntary disclosure (Burlea & Popa, 2013; Ratanajongkol et al.,
2006). Another pertinent theory, the "Impression Management Theory," characterises CSR reporting as a
form of communication through which companies shape and strengthen their image among stakeholders
(Bolino, Kacmar, Turnley, & Gilstrap, 2008; Hahn & Lulfs, 2014). Despite its limited application, this
theory has been used to study the quality of corporate water information disclosure, satisfying society's
increasing demands (Pactwa & Wozniak, 2017). This article aims to address this gap by disclosing
corporate water information to stakeholders and society, utilising the GRI G4 guidelines.

Corporate Water Disclosure: Stakeholder Pressure, Management Influence, and Cleaner Production

Two key concepts, corporate social responsibility (CSR) and disclosure, have attracted significant scholarly
and researcher attention, leading to the exploration of corporate social and environmental disclosures
(Cahaya, Porter, Tower, & Brown, 2017; Nyahas, Ntay, Kamukama, & Munene, 2018; Sari, Cahaya, &
Joseph, 2021). Despite this, research specifically focused on corporate water disclosure remains relatively
sparse. A study conducted on water disclosure within Japan's top 100 companies explored the relationship
between stakeholder pressure and water disclosure, also investigating company attributes like size, water
sensitivity, and ownership concentration as influential factors in water disclosure (Burritt et al., 2016). For
instance, external stakeholders have been found to influence corporations, prompting shifts in
environmental and social performance towards "“cleaner production” (Aschehoug, Boks, & Stgren, 2012;
McDonald & Young, 2012).
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Academic literature has also highlighted management's role as a positive method to address corporate
stakeholder concerns (Linnenluecke & Griffiths, 2013). Research by Asif, Searcy, Zutshi, and Fisscher
(2013) suggested that to meet the needs and expectations of significant corporate stakeholders, an
integrated management system for water disclosure, including quantitative indicator disclosure for cleaner
production processes, is necessary. Furthermore, organisational management is seen as a means to create a
cleaner and greener image in sectors traditionally considered environmentally taxing, often referred to as
"green management"” (Linnenluecke & Griffiths, 2013).

Corporate Water Disclosure: Navigating Transparency, Challenges, and Stakeholder Expectations

Water disclosure information involves companies providing stakeholders with details about river water
conditions, water usage management, water resource strategies, water-related challenges, business impacts,
and communication of these matters (Mandate, 2014). The central objective of corporate water disclosure is
to provide relevant quantitative and qualitative information aligned with water usage management activities
for stakeholders. Major Global Reporting Initiative (GRI) water indicators, including EN8 (Total water
withdrawal by volume), EN9 (Water sources significantly affected by withdrawal), EN10 (Percentage and
total volume of water recycled and reused), and EN22 (Total water discharged by quality and destination),
are widely used to measure the quality and quantity of corporate water disclosure in the manufacturing
sector (Kleinman, Kuei, & Lee, 2017).

Results based on these GRI guidelines reveal a varied picture, indicating that companies do not uniformly
adhere to water disclosure norms. However, strategic management's voluntary adoption of these guidelines
enhances transparency and credibility (Arthur, Wu, Yago, & Zhang, 2017; Dennis, Connole, & Kraut,
2015). A recent study on water disclosure among Chinese enterprises emphasised the importance of
environmental awareness, accountability mechanisms, and transparency in addressing water challenges
(Yu, 2022).

Another report corroborated this shift from compliance-driven water risk reporting to a more structured
efficiency-oriented planning, indicating an evolution from voluntary disclosure to regulated actions aimed
at satisfying stakeholders (GreenBiz, 2013). These efforts reflect a transition towards recognising corporate
sustainability reporting as a protective measure for reputation and social responsibility (Mio & Venturelli,
2013). Another study focusing on Dutch companies' disclosure efforts highlighted the expectation of
stakeholders for serious consideration of water risk, particularly when a company's activities impact water
usage or downstream areas accessible to the public (Tineke Lambooy, 2011). Consequently, non-
governmental organisations (NGOs) and companies are collaborating to address corporate water risks for
the sake of societal protection (Schaltegger & Burritt, 2018), acknowledging that clean freshwater is a basic
human right (Larson, Freedman, Passinsky, Grubb, & Adriaens, 2012).

Research Design

This paper aims to examine and evaluate the extent and caliber of water management information disclosed
by manufacturing companies listed on the Pakistan Stock Exchange (PSX). This investigation employs a
mixed-method research approach, specifically the "benchmarking scoring technique,” to address this
inquiry. Through this technique, the content of Corporate Social Responsibility (CSR) reports, stand-alone
sustainability reports, and annual reports are meticulously scrutinised to gauge the quality and quantity of
information provided. The utilisation of document analysis emerges as the most suitable method for this
endeavour, as it facilitates an in-depth comprehension of content and facilitates data extraction by analysing
quotes, themes, categories, sentences, and complete passages using content analysis techniques (Bowen,
2009; Downe-Wamboldt & Barbara, 1992; James & Wooten, 2005; Labuschagne, 2003).
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Figure 1: Methodological Framework
Scoring System

The predominant scoring methodologies prioritise the assessment of content disclosure and
comprehensiveness within corporate annual and sustainability reports. These methodologies can be
categorised into two primary groups: content analysis and benchmarking scoring. Content analysis is a
systematic approach to objectively identifying specific attributes of a message to draw inferences (Holsti,
1969). This method employs a "coding structure™ to analyse the shared meanings of concepts (J. Bouten,
2011; Sarah Jane Thomson, 2007). It involves the codification of sentences (Askham & Poll, 2017) or
pages (Nikolaou, Kourouklaris, & Tsalis, 2014) to extract disclosed content from corporate documents
(such as annual or sustainability reports). Various straightforward coding indices, such as word count,
sentence count, page count, and content tables, are employed to gauge disclosure accountability about
aspects like total water usage, recycling, wastewater discharge, and the impact on water resources (Beck,
Campbell, & Shrives, 2010). On the other hand, benchmarking systems rely on selecting indicators and
scoring indexes, which are foundational components influencing the effectiveness of the benchmarking
technique. They assess the completeness and transparency of examined annual or sustainability reports.
Given the significance of these elements in benchmarking systems, the proposed methodology
encompasses a set of indicators primarily drawn from UN sustainability standards (such as GRI water
standards 303 and 306 and SDG 6 for clean water and sanitation). A six-point scoring system is employed
to enhance the credibility and validity of disclosure assessment. Table 1 depicts the water disclosure score
index, while Table 2 presents the set of indicators (EN9, EN10, EN11, EN22, EN32, EN33 and EN34)
according to GRI water and effluent disclosure guidelines.

Water Disclosure Scoring Index
We extend the "water disclosure scoring index" by adapting a novel six-point index system to assess the

quality of indicators' disclosure. After reading the content from CSR, the annual report or the sustainability
report, we will assign a score and then these scores will be used for further disclosure analysis. Table 2
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clearly shows a six-point scale to check the quantitative and qualitative information disclosed in the
document (Jamil, Ghazali, & Nelson, 2020).

Table 1: Water Disclosure Scoring Index
Six Point Measurement Scale index
Codification Scores Description

Level 0 0 No Disclosure

Level 1 1 General Disclosure- 1 to 2 sentences

Level 2 2 Brief qualitative description- 3 to 5 sentences

Level 3 3 Detailed qualitative explanation-more than 5 sentences

Level 4 4 Quantitative disclosure with a brief description- 1 to 5 sentences

Level 5 5 Qualitative disclosure with detailed explanation-more than 5 sentences

Source: (Jamil et al., 2020)
Checklist of Corporate Water Disclosure (CWD)

There are following components of water disclosure in Table 1 according to Global Reporting Initiative
(GRI) guidelines. The checklist of guidelines used as a benchmark.

Table 2: Proposed Corporate Water Disclosure Indicators (GRI 2016)

CWD Linkage with GRI (303) Description of Indicators
Indicators GRI Items
Indicators

G4-DMA  Disclosure of management approach to WD

G4-15* List of externally developed WD-related charters,
principles or other social initiatives the organisation
subscribes to or which it endorses.

G4-33* Assurance of WD or third-party verification of the

WD

CwD1 Direct EN8 Total water withdrawal by source

CWD2 Direct EN9 Water sources are significantly affected by the
withdrawal of water

CWD3 Direct EN10 Percentage and total volume of water recycled and
reused

CWD4 Direct EN22 Total water discharge by quality and destination

CWD5 Indirect EN32 Percentage of new suppliers that were screened using
environmental criteria

CWD6 Indirect EN33 Significant  actual and potential negative
environmental impacts in the supply chain and actions
taken

CwWD7 Indirect EN34 Number of grievances about environmental impacts
filed, addressed and resolved through formal grievance
mechanisms

Accountability Index for assessment

The following accountability index will be used to measure the level of water disclosure among Pakistani
companies, and the following formula will be applied for this purpose

.- Number of disclosed information by firms for each indicator
Al of each indicator = Y

xQObtained Score (1)

Total observation for all firms
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Next, for each sustainability indicator, the Total Accountability Index (TAI) will be calculated as the sum
of the scores of each corporate sustainability indicator (Eq. (2)).

Average TAI score is the sum of Al scores

TAl = $1, Al @)
Where i is the number of each sustainability indicators
Measurement of the Construct

Corporate water disclosure was evaluated using the index measurement based on a six-point scale
developed by (Jamil et al., 2020). The water risk sensitivity variable is measured as a dichotomous variable
with '1 for those firms that belong to high-risk industries and '0'for those that belong to low-risk industries
(Barton, 2010; Burritt et al., 2016; Morikawa, Morrison, & Gleick, 2007; Sarni, 2013). Companies in high-
risk industries include Pharmaceuticals/Biotech, Cement, Sugar, Food manufacturing, Automobile,
Apparel, Beverage, Electronics, Metal/Mining, and Refining and utilities. Remaining all other industries
are considered as low risk. Keeping given the above scoring method, the following hypotheses are
presented.

H,: Environmental certification is positively related to corporate water disclosure.
H,: Water risk sensitivity of the industry is positively related to corporate water disclosure.
H3: Foreign ownership is positively related to corporate water disclosure.

H,: International operations are positively related to corporate water disclosure.
Hs: Return on asset is positively related to corporate water disclosure.

Hg: Return on equity is positively related to corporate water disclosure.

H-: Profitability is positively related to corporate water disclosure.

Hs: Tobin's Q is positively related to corporate water disclosure.

Ho: Firm age is positively related to corporate water disclosure firm age.

Hso: Firm size is positively related to firm size corporate water disclosure.

Hai: Industry type is positively related to corporate water disclosure.

Data Analyses

It comprises two sections: first, it sheds light on the quality of corporate water disclosure, and second, it
shows the CWD impacts on other variables.

Quality of Corporate Water Disclosure

The quality of CWD was measured by using the benchmarking technique. Table 2 plots the average TAI
Scores for corporate water disclosure of manufacturing companies for the years 2017-2021. This qualitative
assessment was used to calculate the accountability index (Al). Fig. 2 depicts the average score of various
CWD bhased on GRI guidelines as standard. Table 3 reveals the quality of CWD in 2017, 2018, 2019, 2020
and 2021, which was obtained in the current study using the benchmarking technique. The table represents
the quality of CWD in the annual reports of manufacturing firms was poor, as the average TAI scores for
2017, 2018, 2019, 2020 and 2020 were 5.27, 5.62, 6.09, 6.56 and 7.24, respectively, while the threshold
(25) and in all these years TAI scores are lower than the threshold.

ISSN: 2308-7056 Ali, Noreen & Munir (2024) 38


file:///D:/ACADEMY%20OF%20IRMBR/IRBAS/IRBAS%20ISSUES/Volume%2012/2%20Apr-June/manuscript-Shumaila%20-WM.docx%23_ENREF_30
file:///D:/ACADEMY%20OF%20IRMBR/IRBAS/IRBAS%20ISSUES/Volume%2012/2%20Apr-June/manuscript-Shumaila%20-WM.docx%23_ENREF_5
file:///D:/ACADEMY%20OF%20IRMBR/IRBAS/IRBAS%20ISSUES/Volume%2012/2%20Apr-June/manuscript-Shumaila%20-WM.docx%23_ENREF_11
file:///D:/ACADEMY%20OF%20IRMBR/IRBAS/IRBAS%20ISSUES/Volume%2012/2%20Apr-June/manuscript-Shumaila%20-WM.docx%23_ENREF_47
file:///D:/ACADEMY%20OF%20IRMBR/IRBAS/IRBAS%20ISSUES/Volume%2012/2%20Apr-June/manuscript-Shumaila%20-WM.docx%23_ENREF_60

www.irbas.academyirmbr.com April-June 2024
International Review of Basic and Applied Sciences Vol. 12 Issue.2

Table 3: Average Corporate Water Disclosure Scores and percentage of reports concerning information
provided (year-wise)

Average Score of Economic Indicator Disclosure Reference to Indicator (%0)
Average Score of Water Disclosure No Reference Reference
GRI
Items 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021
G4-
DMA 139 147 152 160 171 055 052 050 046 044 045 048 050 054 056
G4-
15* 0.17 017 019 0.22 027 094 093 093 092 091 0.06 0.07 0.07 0.08 0.09
G4-33 080 085 092 102 112 062 061 058 056 051 038 039 042 044 049
CwD1 ENS8 131 137 141 147 165 066 064 062 061 054 034 036 038 039 046
CwD2 EN9 031 035 038 043 043 087 086 08 0.83 084 013 014 015 0.17 0.16
CwbD3 EN10 037 043 052 054 061 085 083 080 079 076 015 017 020 021 024
CwbD4 EN22 056 061 074 083 098 077 075 071 0.68 065 023 025 029 032 035
CwD5 EN32 012 0.12 013 014 016 095 095 095 094 093 005 0.05 005 0.06 0.07
CwD6 EN33 013 0.13 014 0.16 014 096 096 095 0.95 095 004 0.04 005 0.05 0.05
CwD7 EN34 011 0.12 014 015 0418 095 095 093 092 090 005 0.05 007 0.08 0.10
TAI Score 527 562 6.09 656 7.24
Threshold 25 25 25 25 25
Maximum TAI
Score 50 50 50 50 50

Note: CWD = Corporate Water Disclosure; DMA = Disclosure of Management Approach to CWD; EN =
Environmental Indicators leading to Water Disclosure

The TAI scores indicate that progress in the quality of CWD in the manufacturing sector of Pakistan is

moving at a slower speed. Still, companies are taking interest in disclosing water-related issues in their
sustainability or annual reports.

Average Score of TAI Scores

8.00
7.24
7.00 6.56
6.09
5.62

6.00 5.27

5.00

4.00

3.00

2.00

1.00

0.00

2017 2018 2019 2020 2021
Figure 2: Average Score of TAI

Figure 2 shows the TAI scores, indicating a minor increase in TAI Scores in 2020, but in 2021, the TAI

score is much better and greater (7.24) than in 2020 (6.56), which is a 91% increase from previous year

disclosure to current year disclosure. The average score of TAI further confirmed the voluntary disclosure
level in Figure 2, indicating the interest of concern among manufacturing companies.
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Average TAIT Scores
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Figure 3: Average TAI Score of CWD Indicators

According to Figure 3, there is evidence to suggest that manufacturing companies have made incremental
improvements in their disclosure practices over time. This trend suggests a concerted effort on their part to
enhance their accountability and address the information requirements of their stakeholders. The gradual
escalation of accountability among manufacturing companies can potentially be attributed to a heightened
awareness of water disclosure in both communities and industry. This awareness has been particularly
emphasized following instances of water scarcity. This figure further reflects that EN8 and EN22 disclosure
is highest. In contrast, the disclosure level on other indicators represents a gradual increase, leading to
corporate awareness for corporate water usage, recycling, waste and grievances.

Descriptive Statistics

Table 4: Descriptive Summary

Variable Obs Mean Std. Dev. Min Max
Year 1205 2019 1.415 2017 2021
CWD 1205 12.269 16.63 0 92
1SO14001 1205 .329 47 0 1
WRS 1205 971 .168 0 1
IP 1205 .594 491 0 1
INTOP 1205 0 1
NM 1205 .067 251 0 1
ROA 1205 2.294 14.125 -164.44 330.39
ROE 1205 8.341 132.062 -2923.47 2068.83
Profitability 1205 -7.323 170.436 -4766.61 1446.57
TQ 1205 3.797 37.896 -3.98 668.15
Age 1205 43.237 17.734 4 108
Size 1205 3.79 .826 1.15 8.89

Note: CWD = Corporate Water Disclosure, 1SO14001 = International Standard for Organization for
Environmental Management System, WRS = Water Risk Sensitivity, IP, International Presence, NM =
National Multinational status, ROA = Return on Assets, ROE = Return on Equity, Pro = Profitability, and
TQ =Tobin’s Q

ISSN: 2308-7056 Ali, Noreen & Munir (2024) 40



www.irbas.academyirmbr.com April-June 2024

International Review of Basic and Applied Sciences Vol. 12 Issue.2

The descriptive summary in Table 4 shows the mean, standard deviation, minimum and maximum values.
Ten dimensions measure CWD, and the average score is 12.27%, which indicates that companies disclose
only 12.27% of corporate water disclosure. It can be seen that the overall level of water disclosure of the
sample firms is low, which suggests that water issues are not yet a major concern of these firms. The
average score of ISO 14001 is 0.33%, which shows the certification level for an environmental
management system that an organisation uses to enhance environmental performance and water usage and
disclosure. Water risk sensitivity shows the average mean score is .97%, representing the sampled firms
with water risk sensitive firms. From the sampled firm, the average mean score of international presence is
0.59%, and the national to multinational company's average mean score is 0.67%. The average score of
2.29% reveals that the sampled manufacturing firms are earning sufficient returns by utilising their assets.
The mean score of ROE is 8.34%, which describes the return investors earn on their equity. The mean score
of Tobin's q is 3.79%, representing the return.

Table 5: Multiple Regression Analysis—System GMM with xtabond

CWD Coefficient Std. Err. z P>|z| Significance
I_cwd .8524*** 1204723 7.08 0.000 Highly sig
1SO14001 2.5452** .899081 2.83 0.005 Significant
WRS 2.6577* 1.601916 1.66 0.097 Significant
IP .2641* .6073478 0.43 0.664 Significant
INTOP -2.0112** .9412859 -2.14 0.033 Significant
ROA 0745*** .0150452 4.95 0.000 Significant
ROE .0006 .0005095 1.27 0.203 insignificant
Profitability -.0009 .0009023 -1.10 0.272 Insignificant
Tobin's q .0010 .0013208 0.80 0.422 insignificant
Firm age -6.47* .0135022 -0.00 1.000 Significant
Firm size 1222* .5100729 0.24 0.811 Significant
Industry type .0616 .0701446 0.88 0.380 insignificant
cement 2340471 1.470359 0.16 0.874

power -.0351571 1.634591 -0.02 0.983

sugar .5609048 1.263465 0.44 0.657

oil exploration -1.296983 1.807841 -0.72 0.473

chemical -.4428624 1.045698 -0.42 0.672

fertiliser 2.931806 2.149645 1.36 0.173

engineering .0336962 1.480427 0.02 0.982

auto assembler .2326358 1.534296 0.15 0.879

cable -3.429165 1.622639 -2.11 0.035

leather -3.72254 1.80609 -2.06 0.039

glass -1.637901 1.35148 -1.21 0.226

tobacco 4883242 2.443116 0.20 0.842**

paper .2946597 2.570793 0.11 0.909**

food -1.302951 1.337558 -0.97 0.330

Textile composite -.7494456 1.34386 -0.56 0.577

Textile spinning -1.491533 1.351999 -1.10 0.270

Hansen Test 0.429

Arellano-Bond Test -2.07 0.007

for AR(1)

Arellano-Bond Test -0.79 0.431

for AR(2)

Source: Author's own calculations based on the data collected from annual reports of the official websites
of manufacturing companies or the Pakistan Stock Exchange (PSX). Note: *** ** and * denotes
significance at 1%, 5% and 10% levels, respectively.
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Table 5 illustrates that 1SO14001 certification exerts a notable impact on corporate water disclosure,
displaying a significant positive relationship with this variable. This leads us to accept Hypothesis 1 (H1).
This outcome indicates that companies certified with 1ISO 14001 exhibit an enhanced performance in
disclosing water-related information. Such certification implies a heightened commitment by 1SO 14001-
certified companies to transparently present water information, addressing stakeholders’ demands.
Additionally, other independent variables also yielded significant results. Hypothesis 2 (H2), related to
water risk sensitivity, and Hypothesis 3 (H3), concerning international presence, were similarly supported
in the context of corporate water disclosure (CWD). Industries sensitive to water-related concerns were
positively associated with water disclosure, indicating that these sectors are inclined to provide more
comprehensive information. Hence, Hypothesis H2 is accepted. This suggests that water-sensitive
industries prioritise addressing water-related issues raised by various stakeholders. Furthermore, the
presence of companies in international markets (IP) and their international operations (10) were both found
to be significant factors, leading to the acceptance of Hypotheses 3 (H3) and 4 (H4). Contrary to earlier
hypotheses, Return on Equity (ROE), Profitability, and Tobin's Q exhibited no significant influence on
corporate water disclosure. Thus, no evidence supports the significance of ROE, profitability, and Tobin's g
in relation to CWD. As a result, Hypotheses 6 (H6), 7 (H7), and 8 (H8) are rejected.

Among the control variables, firm age and size emerged as positively influencing corporate water
disclosure, supporting Hypotheses 9 (H9) and 10 (H10). The organisation's size proves to be a predictive
indicator of disclosure activities. The positive connection between firm size and water disclosure implies
that larger manufacturing firms tend to be more financially robust than their smaller counterparts. Larger
entities are better positioned to lead by raising awareness about water-related aspects, including usage,
recycling, waste management, and risk mitigation, thereby enhancing disclosure practices, particularly
within water-sensitive industries. Moreover, the age of manufacturing firms exhibited a significant positive
relationship with corporate water disclosure, indicating that the age of these companies is a substantial
contributing factor to their water disclosure practices. However, the type of industry did not show statistical
significance in the model, leading to the rejection of Hypothesis 11 (H11) in the context of CWD.

Discussion

The study focused on examining stakeholders' needs and expectations for water disclosure and evaluating
the quality of disclosure. The results can be considered novel contributions of this study, as sub-indicators
of GRI guideline items were not studied in prior research. It was discovered that Pakistani manufacturing
companies provided slightly better disclosure over a five-year study period, possibly due to improved
voluntary corporate water disclosure and increased awareness of water disclosure among listed
manufacturing companies. The application of ISO 14001 aimed to assist companies in controlling and
disclosing water information (Qi, Zeng, Li, & Tam, 2012). The findings also suggested that the
implementation of 1SO 14001 certification could be utilised as a control system and provide an opportunity
for managers to legitimise the evaluation of corporate water disclosure (Bashir, Ojiako, Haridy,
Shamsuzzaman, & Musa, 2022).

As suggested stakeholder theory, water-sensitive industries paid greater attention to water management and
the disclosure of water-related information. This finding was consistent with previous studies (Yu, Kuo, &
Ma, 2020). International industries (international operations and international presence) likely contributed
to enhancing water utilities and increasing water disclosure and reporting quality, as both variables
exhibited positive significance. International operation (INTOP) indicated a positive and significant
coefficient (0.033, p <0.05), supporting H4. This alignment with previous findings by Sari et al. (2021)
revealed a positive and significant association of international operations with corporate social disclosure.
Another study also reported a positive and significant association between international operations and
corporate water disclosure (Wicaksono & Setiawan, 2022). This association indicated that companies faced
pressure from international stakeholders due to their substantial water resource usage, potentially affecting
local communities. Overseas stakeholders actively played a role in shaping responsible behaviour in
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response to negative impacts. Recognising water's fundamental importance for ecosystems, economies, and
human life, foreign stakeholders pressured firms to conserve water for their respective regions, leading
companies to adopt water disclosure practices to safeguard their reputations and maintain a global market
presence.

Statistical analysis showed that disclosure quality positively affected the performance of Pakistani
manufacturing companies (Return on Assets, ROA). This finding was consistent with the results of
Wicaksono and Setiawan (2022), who documented a significant relationship between ROA and corporate
water disclosure. However, variables like Return on Equity (ROE), Profitability, and Tobin's Q showed no
significant relationship with Corporate Water Disclosure (CWD). Profitable businesses might experience
more pressure to meet stakeholder expectations and requests for non-financial information due to their
greater visibility and accountability (Muttakin & Khan, 2014). The study included all hypothesised
variables, and the results were consistent with the findings of control variables. The overall conclusion was
that firm age (AGE) and size (size) significantly influenced corporate water disclosure, whereas industry
type remained insignificant and did not affect corporate water disclosure. These findings aligned with a
previous study by Wicaksono and Setiawan (2022). The results highlighted the limited applicability of
accountability theory in predicting the relationship between disclosure quality and firm performance. In
specific contexts, stakeholders might not respond positively to corporate water disclosure accountability,
similar to social and environmental disclosure observations.

Theoretical and Practical Implications

The study, which is grounded in stakeholder theory, enhances the academic comprehension of corporate
water disclosure by highlighting the significance of stakeholders in shaping the reporting practices of
manufacturing firms. The results indicate that when manufacturing companies face pressure from
stakeholders, such as an increased demand for water-related information, they are motivated to improve
their disclosure practices regarding water management. This statement suggests that stakeholder theory
offers a suitable framework for comprehending how companies address societal concerns, specifically in
industries that heavily rely on water and have significant environmental consequences. The research paper
also presents the Transparency and Adequacy Index (TAI) Score as a quantitative metric for assessing the
degree and caliber of water disclosure. This metric contributes to the existing methodological resources for
evaluating corporate sustainability reporting practices. Moreover, the discernment of factors that forecast
corporate water disclosure, such as 1SO 14001 certification, sensitivity to water risk, presence in
international markets, and global operations, enhances comprehension of the determinants influencing
companies' inclination to reveal information about water. The lack of statistical significance in the
relationship between profitability-related metrics and disclosure indicates that the reasons for disclosing
sustainability information extend beyond immediate financial benefits. This finding supports that a wider
range of stakeholder concerns influences sustainability reporting.

The findings of this study carry significant practical implications for manufacturing companies and
policymakers. Manufacturing companies are entities engaged in producing goods through various processes
and techniques. These companies play a crucial economic role by converting raw materials into finished
products. The results emphasise the significance of ensuring that water management strategies align with
stakeholders' expectations and that there is transparent disclosure of detailed information pertaining to
water usage, recycling initiatives, and the effects on water resources. It is recommended that manufacturing
enterprises contemplate the adoption of ISO 14001 -certification, as it signifies a dedication to
environmental management and strategically addresses the sensitivity of water risk. To acknowledge the
impact of stakeholders, companies must adopt a proactive approach to engaging with stakeholders. This
proactive engagement serves the purpose of comprehending their concerns and effectively addressing any
information deficiencies in the company's disclosures. This study emphasises the necessity for companies
to go beyond qualitative disclosures and instead offer comprehensive, quantitative data encompassing
multiple dimensions of water management. Policymakers and standard setters are crucial in shaping and
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implementing policies and standards. The research highlights the necessity of globally applicable
sustainability reporting standards tailored to specific industries, especially those with significant water
consumption and environmental consequences. Policymakers and standard setters must engage in
collaborative efforts with industry stakeholders to establish comprehensive guidelines that promote the
practice of thorough water disclosure. These guidelines should encompass crucial elements such as
recycling initiatives, efficient management of effluent, and mitigation of adverse impacts. These standards
can facilitate the establishment of a coherent framework for reporting, thereby enhancing stakeholders'
ability to evaluate companies' water management practices and performance.

Limitations and Future Recommendations

This study acknowledges several limitations. Firstly, this study focused on the manufacturing sector to
address the research question. While this sector is chosen due to its water sensitivity, a more
comprehensive range of corporate water disclosure might have been obtained had the service sector also
been included. Secondly, the study solely measured water disclosure, which is one sub-indicator of
environmental disclosure. It's worth noting that other sub-indicators, such as carbon disclosure, can be
coupled with water disclosure. However, research on the comparison between carbon and water disclosures
is still relatively nascent, and as such, quantitative measures for water disclosure remain in an exploratory
phase. Similarly, selecting, defining, and measuring the key water disclosure indices could be refined and
enhanced. Future research should aim to establish more comprehensive and standardised measures for
water disclosure. Despite these aforementioned limitations, this study stands out as a unique endeavour,
being one of the initial attempts to examine corporate water usage disclosure through the lens of GRI
guidelines. These guidelines serve as a valuable framework for policymakers like the Securities and
Exchange Commission of Pakistan (SECP) and Pakistan Stock Exchange (PSX) to formulate regulations
that align with GRI standards, aiding manufacturing companies in effectively navigating their business
environment.
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