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Abstract  

Purpose – This study explores the levels of, and trends in corporate environmental disclosure (CED) 
among a sample of Sri Lankan listed companies from 2015 to 2019. Further, this article examines the 
firm-level determinants of CED, including corporate governance (CG) mechanisms, in Sri Lanka from 
a multi-theoretical perspective.  

Design/methodology/approach – Using a sample of 205 firm-year observations, this paper 
distinctively applies a panel quantile regression (PQR) model to examine the determinants of CED in 
Sri Lanka. This method was supported by estimating a 2-step generalised method of moment (GMM) 
model to tackle any possible existence of endogeneity concerns.  

Findings – Our findings indicate an increasing trend in CED practice among the sampled companies 
(i.e., 41 firms, the only adopters of the GRI framework) in Sri Lanka from 2015 to 2019. However, it 
is still considered at an early stage compared with other developed counterparts. Furthermore, this 
study suggests that board size, board independence, board meetings, industry type, profitability and 
firm size are positively associated with CED level. In contrast, and consistent with our expectation, 
CEO duality is negatively attributed to the disclosed amount of environmental information in the Sri 
Lankan context. 

Research limitations/implications – Our empirical evidence reiterates the crucial need to 
propagate and promote further substantive CG reforms, mandating CED in Sri Lanka.  

Originality/value – Our findings provide much-needed insights for indigenous companies, 
operating across similar emerging economies, to understand how CED can be incorporated into their 
reporting process based on the GRI framework in order to enhance their firm value, reduce legitimacy 
gaps and mitigate other operational risks. 

Keywords: 

Corporate Environmental Disclosure, Emerging Economies, Firm-Specific Characteristics, 
Agency Theory, Legitimacy Theory, Stakeholders Theory, Sri Lanka 

Research Paper  
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1. Introduction 
 

Global economic development has generated detrimental environmental impacts such as carbon 

emissions, global warming, and natural disasters. Corporations have thus been compelled to engage 

proactively in Corporate Environmental Disclosures (CED) (Belal and Momin, 2009; Belal et al., 2010; 

Campbell, 2004; Gerged et al., 2021a) to mitigate the potential risks to their financial and economic 

sustainability created by their environmental practices (Gray, 2000). CED is defined by Wilmshurst 

and Frost (2000) as the impact of business operations and activities on the natural and physical 

environment in which the company operates. Campbell (2004) provided a more aggregated 

understanding of CED by identifying different types of Environmental Disclosures consisting of those 

related to the company's attitude, policy or behaviour towards its environmental impacts, emissions, 

pollution, cleaning up (after pollution), re-landscaping or energy efficiency. Thus, CED can be 

identified as a means to discharge the responsibility of companies' operations towards the 

environment in various aspects.  

There has been a noticeable intensification of environmental disclosures in annual reports in both 

developed and developing countries (Albitar et al., 2020; Agyei and Yankey, 2019; Belal et al., 2010; 

Deegan and Gordon, 1996; Gerged et al., 2021b; Kolk, 2004; Jariya, 2015; Mohmed et al., 2019; Salem 

et at., 2020). For instance, a survey conducted by KPMG with 4100 companies located across 41 

countries concluded that 93 percent of the world's largest 250 companies use their annual reports to 

reveal the impact of their businesses on environment and society, with noticeable growth in CED 

across emerging economies (KPMG, 2013). One could, therefore, argue that the modern era of 

external reporting has compelled firms to expand the scope of the disclosure in annual reports, beyond 

those of the mandatory economic and financial disclosures towards social and environmental 

disclosures.  

In this regard, there is compelling evidence to affirm the growth of CED across developed countries 

(Deegan and Gordon, 1996; Deegan et al., 2002; Campbell, 2004; Hogan and Lodhia, 2011). The 

growth of CED in developing countries, however, remains limited (Gerged et al., 2018; Gerged et al., 

2021b; Mahadeo et al., 2011, Amran and Siti-Nabiha, 2009), even amidst concerted efforts by 

companies in these countries to replicate the disclosure practices of developed countries through the 

adoption of internationally recognized accounting rules and regulations (Belal, 2001). Belal and 

Cooper (2011) argue that this is due to firms’ reluctance to disclose sensitive or confidential 

information, specifically those related to environmental responsibilities, coupled with a compelling 



4 

 

need to publish brief annual reports that are not conducive to CED. The absence of mature investor-

oriented market systems, supported by proficient institutional systems, too could be another reason 

for this low-level of CED in developing countries (Orazalin and Mahmood, 2019). With specific 

regard to CED amongst Sri Lankan companies, we can identify variations, with some companies 

engaging in fulfilling their environmental responsibilities but not disclosing those practices, and with 

others engaging in CED primarily for greenwashing purposes (Jariya, 2015).  

There is a dearth of extant empirical research from developing countries, pertaining to environmental 

and social accounting and disclosure in general (Adhariani and du Toit, 2020; Belal, 2001; Belal and 

Cooper, 2011; Diab and Metwally, 2020; Gerged et al., 2020a; Welbeck et al., 2020). For instance, most 

extant disclosure studies are focused upon developed countries such as Australia, the United Kingdom 

and Europe (See Robert, 1991; Gray et al., 1995; Deegan and Gordon,1996; Deegan et al., 2002; 

Campbell, 2004; Cowan and Gadenne, 2005; Rao et al., 2012; Burgwal and Vieira, 2014; Yu and Zhao, 

2015; Albitar et al., 2020) and upon emerging economies such as Malaysia, Hong Kong and China 

(e.g., Gao et al., 2005; Smith et al., 2007; Qu et al., 2013). In relation to those studies which have been 

conducted in developing countries, environmental disclosure (or CED) is considered as an aggregate 

part of the firm's overall corporate social disclosure (CSD), thus, limiting the potential to identify firm-

level CED in a more specific manner (Gray et al., 1995; Milne and Adler, 1999; Unerman, 2000; Belal, 

2001; Jamali et al., 2008; Amran and Devi, 2007; Belal and Momin, 2009; Khan et al., 2012; Gerged et 

al., 2018). Thus, there is a need for more studies examining CED and its determinants, specifically 

from developing country contexts.  

In this regard, Sri Lanka presents a unique and dynamic context for the study of CED. Sri Lanka is a 

middle-income country located in South Asia, with a population of 20.48 million people (World Bank, 

2015). In Sri Lanka, in May 2009, the Sri Lankan economy has been growing steadily with the end of 

the armed conflict, driven by an inflow of foreign direct investments and far-ranging infrastructure 

development programme (IPS, 2014). Nevertheless, this rapid industrial growth has also resulted in 

detrimental environmental impacts, such as pollution and ecological imbalances. While pro-active 

governmental actions, primarily in the form of environmental regulations and policies1, have been 

undertaken to monitor and control corporate environmental practices, there are as yet deficiencies in 

relation to the reporting and disclosure of corporate environmental information. In this regard, with 

 

1
 National Environmental Act, Forest ordinance, Cost Conservation Act, National Environment Policy, National 

Watershed Management Policy, Cleaner Production Policy, National Biosafety Policy, National Policy on Solid Waste 
Management 
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the extant accounting norms and culture predominantly focusing upon perfecting the technical aspects 

of accounting, there is a dearth of locally developed reporting standards to address the need for CED 

in the country (Pramanik et al., 2008; Akisik and Gal, 2011; Sarivudeen and Sheham, 2013; 

Rajeshwaran and Ranjani, 2013). 

Nevertheless, stakeholder pressures upon Sri Lankan listed companies to engage in CED has been on 

the increase (Sarivudeen and Sheham, 2013), as reflected in evidence supportive of increased CED in 

recent studies, although marked sector-specific variations have been identified in this regard 

(Rajeshwaran and Ranjani, 2013). Thus, questions remain as to whether companies operating in 

environmentally sensitive sectors (for instance) are engaging in CED, to the same (or even a greater) 

extent than those companies operating in less polluting sectors. We also do not know the level of 

transparency of CED within those companies who do disclose, for instance, are these companies 

reporting selective information which is of a positive nature, thereby engaging in 'greenwashing' aimed 

at building their corporate reputations, rather than engaging in CED in a transparent manner?  

Besides, previous scholarship suggests that corporate compliance with good CG arrangements can be 

positively attributed to increasing CED (e.g., D'Amico et al., 2016; Ezhilarasi and Kabra, 2017; 

Fernandes et al., 2019; Gerged, 2020). In Sri Lanka, the first draft of the Sri Lankan Corporate 

Governance Code (SLCGC) was established in 1997 by the institute of chartered accountants. This 

draft was subsequently reformed in 2003, 2008, 2013, and most recently in 2017. This poses questions 

about the role of board characteristics in improving CED status in Sri Lanka, which has not been 

sufficiently addressed by prior work (e.g., Mudiyanselage, 2018; Kengatharan & Sivakaran, 2019). 

Our study, therefore, addresses these queries and contributes to the existing body of CED literature 

in developing economies by (i) exploring the latest levels of, and trends in CED among a sample of 

the only adopters of the GRI framework in Sri Lanka from 2015 to 2019, and (ii) also by investigating 

the micro-level determinants of CED, including CG, in Sri Lanka using a panel quantile regression 

(PQR) model from a multi-theoretical perspective. 

Our findings are two-fold. First, our empirical evidence indicates an increasing trend in CED practice 

among the sampled companies (i.e., 41 firms, the only adopters of the GRI framework) in Sri Lanka 

from 2015 to 2019, although it is still considered at an early stage compared with other developed 

counterparts. Furthermore, this study suggests that board size, board independence, board meetings, 

industry type, profitability and firm size are positively determining the level of CED. In contrast, CEO 
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duality is negatively attributed to the disclosed amount of environmental information in the Sri Lankan 

context. 

In doing so, we contribute to extant CED literature in relation to developing countries in the following 

ways; first, our study evaluates the environmental disclosures based on the Global Reporting Initiative 

(GRI) guidelines. We purport that evaluating the quality of environmental disclosures in line with the 

GRI Index is likely to improve the validity of our study (Cormier et al., 2011), due to its global 

acceptance as an established environmental reporting framework (Azim et al., 2011), thus enabling us 

to engage in comparative evaluations of our findings with those of other similar studies, which have 

also been based on the GRI index.  Second, our findings provide much-needed insights for indigenous 

companies, operating across similar developing country contexts, to understand the ways in which 

CED can be incorporated into their reporting framework to enhance their firm value (Cormier et al., 

2011; Wang et al., 2013) and reduce legitimacy gaps and mitigate their operational risks (Wang et al., 

2013). In doing so, our paper meets calls for more normative research in this regard (Sumiani et al., 

2007). Third, this research's findings also contribute towards assisting stakeholders, specifically 

indigenous investors, to evaluate the adequacy of companies' environmental responsibilities by 

examining their CED practices (Cormier et al., 2011; Azim et al., 2011; Wang et al., 2013). Fourth, 

using a panel quantile regression (PQR) model, we apply one of the most appropriate statistical 

estimations, which offers a more comprehensive understanding of CED determinants in Sri Lanka 

than prior work that was confined to the traditional least-squares method. Fifth, unlike previous 

studies, we estimate a 2-step GMM model to overcome the endogeneity concerns and ensure that our 

results are reasonably robust and reliable. Finally, we offer the latest update regarding the firm-level 

determinants, including CG, of CED in Sri Lanka from 2015 to 2019.  

The rest of the paper is structured as follows. Section two introduces the theories and the relevant 

literature used to develop the study’s hypotheses. Section three outlines the methods used in the study. 

Results and discussion are presented in the penultimate section, and our concluding remarks are 

provided in the final section. 

2. Theoretical underpinning, related studies and hypotheses development 

2.1. Related Studies: 
 

The extant voluntary disclosure studies in Sri Lanka are confined to examining ‘social' disclosure or 

‘sustainability’ reporting (See Dissanayake et al., 2016; Dissanayake et al., 2019; Guthrie and 
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Abeysekera, 2006; Beddewela and Herzig, 2013; Niresh et al., 2018), with only a few studies examining 

CED (Jariya, 2015; Rajeshwara and Ranjani, 2013). Likewise, fewer studies have considered CG 

mechanisms as determinants of social and/or sustainability disclosures in Sri Lanka (e.g., 

Mudiyanselage, 2018; Kengatharan & Sivakaran, 2019). Collectively, the existing longitudinal studies 

are limited in the scope of their empirical focus – i.e. having focused on periods of study that are less 

than five years and being focused upon one or two sectors and have used quantitative content analysis 

to measure social/sustainability disclosures. For example, recently, Dissanayake et al. (2019) employed 

a quantitative content analysis technique based on word counts to explore the levels and determinants 

of sustainability reporting in Sri Lanka from 2012 to 2015. This study found that firm size and usage 

of the GRI guidelines are the most relevant sustainability reporting drivers in Sri Lanka. However, it 

did not specifically examine CED’s determinants as a dimension of sustainability reporting2 in the 

regression analysis, which does not sufficiently address the gap mentioned above in the extant body 

of literature. 

 

Similarly, Mudiyanselage (2018) was confined to using a dichotomous process to measure 

sustainability reporting in Sri Lanka from 2012 to 2013, where a score of "0" was given if a firm did 

not publish a sustainability report and "1" otherwise.  Most relatedly, Jariya (2015) explored CED's 

level in Sri Lanka using a quantitative content analysis technique based on word counts during the 

2011/2012 fiscal year. This study was also limited to examining the effect of firm size on CED, only. 

Also, previous studies were limited to using the least-squares method to run the statistical analysis 

such as the logistic regression (Mudiyanselage, 2018) and the ordinary least squares (OLS) regression 

(Kengatharan & Sivakaran, 2019). Additionally, previous studies in Sri Lanka did not address 

endogeneity concerns to the best of our knowledge, which raises doubts regarding the robustness of 

their findings. This backdrop provides us with an interesting context in which to undertake the current 

study. Therefore, our paper aims to identify the latest trends in CED among the adopters of the GRI 

guideline in the Colombo Stock Exchange (CSE) from 2015 to 2019. This study also contributes to 

the existing body of literature by investigating the extent to which firm-specific determinants, 

including CG, can influence the degree to which firms disseminate their environmental information 

in Sri Lanka.  

 

2.2. Corporate Governance and Agency Theory: 
 

 

2
 Sustainability reporting consist of three main dimensions, namely economic sustainability, environmental sustainability 

and social sustainability (Gray et al., 1995).  
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The institute of chartered accountants in Sri Lanka has been at the forefront of issuing and reforming 

CG codes in Sri Lanka. The first draft of the Sri Lankan Corporate Governance Code (SLCGC) was 

established in 1997 and titled as the code of the best practices on matters related to corporate 

governance's financial aspects. The SLCGC was reformed in 2003, 2008, 2013, and most recently in 

2017. This motivated our study to examine how CG structures can determine CED level in Sri Lanka, 

specifically after the recent reform. Prior studies suggest that compliance with good CG arrangements 

can be positively attributed to increasing firms' dissemination of environmental information (Al-

Gamrh et al., 2020; Ezhilarasi and Kabra, 2017; Gerged, 2020; Fernandes et al., 2019; Mathuva et al., 

2019). Specific board structures are related to a more dynamic role for CG mechanisms in controlling 

managers opportunistic behaviour, and thus, bringing into line their interests with those of 

shareholders (D'Amico et al., 2016; Gerged, & Elheddad, 2020; Gerged & Agwili, 2020; Gerged et al., 

2020b; Matuszak et al., 2019; Salem et al., 2019). We seek to examine the impact of board 

characteristics on CED in the Sri Lankan setting. 

2.2.1. Board size and CED  

Previous empirical evidence brought up different thoughts regarding the impact of board size on 

CED. For example, Beiner et al. (2004) state that the small size of a board can minimise its capacity 

for monitoring managements' behaviour, which, therefore, reduces its efficiency. In contrast, Ahmed 

et al. (2006) argue that smaller boards effectively reduce agency conflicts. More relatedly, other 

researchers confirm that a large board is more likely to support corporate engagement in CED 

practices (Rao et al., 2012; Mudiyanselage, 2018; Liao et al., 2015; Tauringana and Chithambo, 2015; 

Trireksani and Djajadikerta, 2016; Ezhilarasi and Kabra, 2017; Wang, 2017; Jizi, 2017). Because a large-

sized board is expected to include more independent and experienced members who can monitor 

managers activities and work on decreasing the asymmetric gap of environmental information (Ntim 

& Soobaroyen, 2013; Giannarakis et al., 2019). For instance, Rao et al. (2012) and Akbas (2016) are 

suggestive of a positive and significant association between board size and CED in Australia and 

Turkey, respectively. According to the Sri Lankan Corporate Governance Code (SLCGC) (2013; 

2017), the board's number is not explicitly mentioned, though it should be enough and appropriate 

for the effective decision-making process. As such, the first hypothesis aims to examine the impact of 

board size on CED in the Sri Lankan context as follows:  

H1: Ceteris paribus, there is a statistically significant positive relationship between the board 

of directors' size and CED in Sri Lanka.  

2.2.2. Board independence: 
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Independent non-executive directors on boards appeared to have a strong motivation to act as 

efficient monitors, and not to collude with managers to expropriate the wealth of owners (Fama, 1980) 

as their value in the market is highly reliant on the extent to which they are independent as directors 

(Fama and Jensen, 1983). Agency theory states that board independence is an effective mechanism in 

reducing managerial opportunism (Fama and Jensen, 1983). To give credibility to this notion, previous 

empirical evidence such as Liao et al. (2015), Mudiyanselage (2018), Fernandes et al. (2019), and 

Gerged (2020) points out that independent directors seemed to advocate the dissemination of 

environmental information as a tactic geared towards taking on a balanced accountability process. 

Stating differently, board independence is expected to be positively associated with CED in different 

settings worldwide. In Sri Lanka, based on the SLCGC (2013; 2017), at least one-third of the directors 

should be independent. This poses the question of what we mean by independent directors in this 

context? The independent director can be defined as a member who is not associated with the firm, 

or any of its top managers, affiliate firms, or its external auditors by any kind of interests, mainly 

financial interests, or relations apart from his/her shareholding in the firm, which can affect his/her 

decisions or lead to exploitation of his/her position in the firm (Gerged, 2020). Thus, our study is 

motivated to examine the influence of having an appropriate number of independent directors on 

CED in Sri Lanka. The second hypothesis is: 

H2: Ceteris paribus, there is a statistically significant positive relationship between the board 
of directors' independence and CED in Sri Lanka.  

2.2.3. Board Meeting frequency: 

A robust body of literature suggests that the directors' meeting frequency has a positive impact on 

CED. For instance, Primary and Rahardja (2013) and Setyawan and Kamilla (2015) argue that board 

members' frequency is positively attributed to CED in Indonesia. In other words, the frequency of 

board meetings seems to lead to more effective oversight of managers' opportunistic behaviour, 

which, in turn, may result in more extensive reporting on environmental information (Setyawan and 

Kamilla, 2015). The Sri Lankan CG code of 2017 says that the board of directors should meet regularly. 

More specifically, directors should meet at least once in each quarter of a fiscal year to effectively 

perform the board's responsibilities (SLCGC, 2107). Thus, we develop the following hypothesis:  

H3: Ceteris paribus, there is a statistically significant positive relationship between a board meeting 
and CED in Sri Lanka.  

2.2.4. CEO Duality: 
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The duality of a Chief Executive Officer (CEO) occurs when one person simultaneously holds the 

two positions of CEO and Chairman (Prado-Lorenzo and Garcia-Sanchez, 2010). Theoretically, CEO 

duality can surge the risk that the CEO perhaps will undertake strategies, which maximise his/her own 

interest to the firm's detriment (Jensen and Meckling, 1976). Some prior studies concluded a negative 

connotation between CEO duality and CED, indicating that CEO duality may lead to conflicts of 

interest, and therefore, it might affect the transparency process of a given firm (e.g., Alfraih, 2016; 

Chau and Gray, 2010; Freitas Neto and Mol, 2017). In Sri Lanka, the SLCGC (2013; 2017) states that 

the CEO and the Chairman must have different roles in the firm to avoid conflicting interests and 

maintain an effective monitoring process. This means that the board of directors is recommended to 

employ a non-executive independent director for Chairman's position.  Consistent with the SLCGC 

(2013; 2017), and based on a significant body of prior studies, we presume that CEO duality can 

deteriorate boards' independence and expand the information asymmetry issue. The fourth hypothesis 

is as follows: 

H4: Ceteris paribus, there is a statistically significant negative relationship between the CEO-
Duality and environmental disclosure in Sri Lanka.  

2.3. Industry Type and Legitimacy Theory 

Multiple studies have highlighted an upward trend in CED across time in terms of the number of 

companies and the amount of environmental information in annual reports (e.g., Walden and 

Schwartz, 1977; Deegan and Brown, 1998; Litic, 2008; Deegan et al., 2002; Azim et al., 2011; 

Beddewela and Herzig, 2013). The underpinning theoretical justification across these studies have 

been provided primarily through legitimacy theory, although other theories such as stakeholder theory, 

agency theory, signalling theory and media agenda setting theory have also been widely used to explain 

the practice of CED (Campbell, 2004; Akhtaruddin, 2005). Our paper draws upon a dual theoretical 

model, namely, legitimacy theory and stakeholder theory to explain the relationships posited in this 

study.  

In using legitimacy theory to explain CED (Wilmshurst and Frost, 2000; Cowan and Gadenne, 2005; 

Akhtaruddin, 2005; Tregidga et al., 2006; Amran and Siti – Nabiha, 2009; Azim et al., 2011), scholars 

have focused upon Suchman's (1995; p 500) definition of legitimacy as "a generalized perception or 

assumption that the actions of an entity are desirable, proper, or appropriate within some socially 

constructed system of norms, values, beliefs, and definition". Thus, legitimacy is a socially constructed 

perception (or assumption) by external stakeholders, with regard to acceptable corporate practices 
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(Tregidga et al., 2006). The strategic approach to legitimacy propagated initially by Salancik & Pfeffer 

(1978) and later by Oliver (1991), Ashforth and Gibbs (1990) and Suchman (1995), emphasizes how 

organizations could pro-actively manage legitimacy constituted upon them by external stakeholders. 

This approach views legitimacy as an operational resource (Ibid), which the organization can manage 

and directly influence (Ashforth and Gibbs, 1990). In taking up this instrumental/strategic view of 

legitimacy, gaining legitimacy is purposive and calculated (Suchman, 1995), and the company asserts 

managerial control over the process of legitimization. 

CED can be identified as a legitimation tool, enabling corporations’ process of legitimization (Tilt, 

2009; Brown and Deegan, 1998). In this regard, CED empowers corporations to provide evidence of 

their environmental accountability (Sumiani et al., 2007), thereby, enabling them to gain legitimacy 

from salient stakeholders (Deegan and Gordon, 1996; Brown and Deegan, 1998; Deegan et al., 2002; 

Azim et al., 2011; Mahadeo et al., 2011). Previous scholars have ascertained that companies do use 

CED, to gain strategic legitimacy specifically through the provision of information in relation to the 

corporations' environmental performance, thereby further substantiating the transparency and 

accountability of their environmental performance (Wilmshurst and Frost, 2000; Alewine and Stone, 

2013; Cowan and Gadenne, 2005; Tregidga et al., 2006; Burgwal and Vieira, 2014). 

However, as different industries comprise different characteristics (i.e., the risk to society, potential 

growth, employment opportunities, competition, and government interference), consequently, CED's 

nature and patterns also vary amongst these sectors (Gao et al., 2005). The findings of extant empirical 

studies provide support for this notion (e.g., Gray et al., 1995; Gao et al., 2005; Clarkson et al., 2010; 

Jariya, 2015), with several studies indicating that the industry classification influences the degree of 

environmental disclosure which are time and event-specific of certain categories of environmental 

information (Walden and Schwartz, 1977; Rizk et al., 2008; Jariya, 2015). These findings have 

implications from a legitimation perspective, as engaging in CED would be most important for those 

companies operating in environmentally sensitive sectors, due to their need to affirm their 

environmental accountability (Gao et al., 2005; Burgwal and Vieira, 2014) to salient stakeholders, as a 

precursor to gaining legitimacy from them.   

Thus, the arguments of legitimacy theory and extant empirical research findings lead to the fifth 

hypothesis's development as follows. 

H5: Ceteris paribus, there is a statistically significant positive relationship between the industry 
type and CED in Sri Lanka.  
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2.4. Company characteristics and Stakeholder Theory 

Stakeholder theory asserts the importance of considering the requirements of a wider range of people 

and interest groups who interact with the company (Azim et al., 2011) and who can assist or hinder 

the achievement of the organization's objectives. According to Jariya (2015), stakeholders identify 

business units not as an economic entity, but as a socio-economic entity.  

Thus, according to stakeholder theory, a company should be able to balance conflicting demands of a 

wide variety of stakeholders, with unequal power over the organization. Based upon the managerial 

stream of stakeholder theory (Amran and Haniffa, 2011), while all of the organization's stakeholders 

can be argued to have an equal right for information pertaining to CED (Robert, 1992), managers 

could strategically manage the organization's relationship with the most salient stakeholders. In doing 

so, CED could become the means by which to enhance their relationship with stakeholders 

(Wilmshurst and Frost, 2000; Guthrie and Abeysekera, 2006; Said et al., 2009; Qu et al., 2013), 

specifically those powerful stakeholders who can influence the economic sustainability of the company 

(Gray et al., 1995). Thus, CED secures the relationship between a company and its stakeholders 

through effective communication of progress on sustainability (Azim et al., 2011). 

On the other hand, Raar (2002) argues that environmental disclosure benefits are questionable for 

stakeholders' decision-making process because of their incomparable nature. In order to eliminate this 

drawback, he suggests adopting GRI principles as a standardized format for consistency in 

environmental disclosures.  

Based on the tenets of stakeholder theory, company size and profitability have been identified as key 

CED determinants. Company size as a corporate characteristic determines CED (Amran and Haniffa, 

2011; Jariya, 2015), from the perspective that larger companies can be argued to have a greater impact 

on corporate disclosures. Since, large companies are also likely to have more stakeholders compared 

to smaller companies (Jariya, 2015), in order to satisfy this wider variety of powerful stakeholders 

(Amran and Haniffa, 2011), larger companies would thus need to disclose more on the environment 

(Burgwal and Vieira, 2014).  

Existing literature has shown mixed results over the relationship between company size and 

environmental disclosure. A number of studies (e.g., Gray et al., 1995; Raar, 2002; Gao, 2005; Cormier 

et al., 2011; Bhattarai, 2014; Burgwal and Vieira, 2014) have found a positive relationship between 

company size and environmental and social disclosures. Some have identified the cost as a constraint 
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on CED, particularly in small and medium-sized companies (Burgwal and Vieira, 2014). Further, Rizk 

et al. (2008) argued that company size and its type might differ based on the complexity of their 

operations, and the availability of resources, which affects the level of environmental disclosures. 

However, several studies (e.g., Roberts, 1991; Smith et al., 2007) revealed otherwise in which they find 

that there is no significant relationship between firm size and corporate voluntary disclosure. Even in 

the Sri Lankan context, according to Jariya (2015), there is a negative relationship between firm size 

and CED based on 2011/12 annual reports. The notion of stakeholder theory and the empirical 

findings, as discussed above, lead to the development of the sixth hypothesis as follows. 

H6: Ceteris paribus, there is a statistically significant positive relationship between firm size and 
CED in Sri Lanka.  

Sumiani et al. (2007) indicated that excellent environmental performance is significantly related to 

good economic performance and CED. Thus, company disclosure on environmental impacts of the 

company establishes a strong corporate reputation and a brand image, enabling them to overcome the 

risk of under leveraging assets (Jariya, 2015). Shortcomings in communicating both financial 

disclosures and non-financial disclosures may adversely affect companies in obtaining advantages over 

competitors. For instance, if a company has performed well in both financial and non-financial terms, 

but has been limited to discussing its financial performance, this may have an adverse consequence in 

gaining competitive advantages. Accordingly, Azim et al. (2011) stated that CED could minimise the 

risk of powerful customer boycotts, save production costs and enable the company to gain competitive 

advantages. Hence CED of companies is likely to assist them in obtaining a competitive advantage 

through which they secure profits and their going concern (Clarkson et al., 2010; Amran and Haniffa, 

2011; Burgwal and Vieira, 2014). 

Although results varied, many studies have found a positive association between the level of 

environmental disclosures and profitability consistent with stakeholder theory. Akhtaruddin (2005) 

argued that companies tend to disclose more information on the environment if their profitability is 

high, whereas if their profitability is low, they communicate fewer details of the environment. 

Profitability is consistent with stakeholder theory views since well-performing firms disclose more to 

cater to a wide variety of stakeholders. For instance, Akhtaruddin (2005) stated that profitable firms 

tend to publish more on the environment to appease shareholders, enhance the marketability of 

investors' marketability, and justify compensation packages of managers. Further, Khan et al. (2012) 

also supported this argument by elaborating that profitability allows management to reveal more 
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environmental and social information to stakeholders with freedom and flexibility.  Following this 

notion, several studies have identified a significant relationship between firm profitability and their 

environmental disclosures (e.g., Gray et al., 1995; Smith et al., 2007; Cormier et al., 2011). Smith et al. 

(2007) has found a negative relationship between these two variables, whereas some studies (e.g., 

Burgwal and Vieira, 2014; Suttipun and Stanton, 2012) have found no significant association. 

In line with the empirical findings and based on stakeholder theory, the study's seventh hypothesis is 

constructed as follows. 

H7: Ceteris paribus, there is a statistically significant positive relationship between profitability 
and CED in Sri Lanka.  
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3. Research Design 

3.1. Data and sample considerations: 

The study was drawn from Sri Lankan publicly listed companies, registered in the Colombo Stock 

Exchange (CSE) from 2015 to 2019 (i.e., 291 companies in total). The selected sample included 41 

companies, which represented 15 per cent of the companies listed on the CSE and 36 per cent of the 

listed companies in the CSE, which report on the environment. Moreover, these were the only 

companies that adopted the GRI reporting framework to publish environmental responsibility 

information. The rest of the listed companies either did not report on the environment at all, or they 

did not follow the GRI reporting framework in this regard. 

According to Jariya (2015), Sri Lankan companies disclose their environmental information in annual 

reports, company websites, and separate sustainability reports and newsletters. Data were collected 

from annual reports published from 2015 to 2019 of the 41 companies in the final sample resulting in 

205 firm-year observations. It is a mandatory requirement for all listed companies on the CSE to 

publish annual reports. The use of annual reports to gather data can also be justifiable as many scholars 

have previously argued that managers use annual reports as a means of corporate communication to 

legitimize their operations primarily in the reporting of corporate social and environmental disclosures 

(Gray et al., 1995; Brown and Deegan, 1998; Kolk, 2004; Azim et al., 2011; Suttipun and Stanton, 

2012; Jariya, 2015).  

3.2. Measures: 
 

Table 1 presents the operational definitions of our research variables. In testing the research 

hypotheses, we divide the measurement of the research variables into four stages. First, CED is 

measured using the GRI checklist used to collect environmental information from corporate annual 

reports over the period from 2015 to 2019. Second, CG mechanisms were measured using the board 

of directors' characteristics (i.e., the board size, independence, frequency of meetings, and CEO-

duality) using data were manually collected from annual reports from 2015 to 2019. Third, a set of 

firm-specific characteristics (i.e., firm size, profitability, and industry type) are employed to control for 

the association between CG and CED in the context of Sri Lanka (See Table 1). Third, to examine 

CED determinants in Sri Lanka, we innovatively apply a panel quantile regression (PQR) model that 

offers a more comprehensive analysis of this association than other traditional linear models such as 

the ordinary least squares (OLS) model. This method is also strengthened by running a generalised 
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method of moment (GMM) model to overcome any statistical concerns connected to the potential 

occurrence of endogeneities. 

INSERT TABLE 1 HERE 

This study used content analysis to quantify CED. According to Krippendorff (2013), content analysis, 

is a technique to code a set of text into different categories depending on selected criteria. Moreover, 

content analysis is a method used to collect data under predetermined criteria by codifying qualitative 

and quantitative information to trace the presentation's patterns and reporting information (Guthrie 

and Abeysekera, 2006). Further, the study discussed three technical requirements for the content 

analysis criteria: clearly and operationally defined (unit of analysis); able to indicate whether an item 

belonged to a particular category or not (Data capture); and able to exhibit the reliability of data and/or 

instruments and the validity based on previous findings. Milne and Adler (1999) elaborated that the 

reliability of content analysis depends on two factors, namely whether the data set has been derived 

from a reliable analysis and whether the coding instruments were reliable. There are several popular 

units of analysis used by several scholars such as word count (Deegan and Gordon, 1996; Campbell, 

2004 and Wilmshurst and Frost, 2000), sentence count (Milne and Alder, 1999) and page proportions 

count (Gray et al., 1995). In contrast, frequency and 'high/low' disclosure are lesser used 

methodologies (Campbell, 2004).  

According to several scholars (e.g., Deegan and Gordon, 1996; Milne and Adler, 1999; Unerman, 

2000; Guthrie and Abeysekera, 2006), there are some limitations in the content analysis when it is used 

in examining CED. Unerman (2000) discussed that if a study relies exclusively on annual reports, it 

may not provide a complete picture of the amount of CED. Simultaneously, the number of characters, 

words, and sentences ignores non-narrative disclosures such as charts and photographs in the content 

analysis. Guthrie and Abeysekera (2006) argued that content analysis focuses more on quantifying 

disclosures than disclosures' quality. Some other scholars argued that it is challenging to capture 

subjective matters using coding instruments (Wilmshurst and Frost, 2000; Guthrie and Abeysekera, 

2006). Thus, it is significant to emphasize the reliability of both data and the coding instruments (Milne 

and Alder, 1999; Dissanayake et al., 2019). 

The extent of environmental disclosure is considered the dependent variable of the study and 

measured using a "disclosure score" developed based on GRI guidelines (See Appendix). Many 

scholars recommended this guideline in research. For instance, Kolk (2004) and Clarkson et al. (2010) 
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state that GRI related to sustainability disclosures set up to enhance the quality, rigidity and utility. 

Cormier et al. (2011) recommend GRI as a voluntary disclosure guideline as it provides a broad-based 

framework for the development of sustainable reporting. Because the GRI index is a global 

standardized framework, it facilitates data comparison over time and across boundaries and 

organizations. The "disclosure score" was developed by conducting a content analysis to quantify 

environmental disclosures to evaluate the extent to which the environmental disclosures were 

associated with the pre-defined determinants. In giving a disclosure score to a company, specific 

environmental items were identified following the GRI guidelines, and the disclosure of each aspect 

was measured using disclosed / not disclosed (0, 1) scoring. This scheme allowed a company to score 

a maximum of 34 points. Consequently, the total CED score for a particular company is calculated as 

follows: 

𝐶𝐶𝐶𝐶𝐶𝐶 =
∑ 𝑑𝑑𝑑𝑑𝑛𝑛𝑖𝑖=1

n
 

Where: 
CED is the corporate environmental disclosure,  
di is the disclosure item, and  
n is the number of disclosure items. 
 
3.3. Model specification: 
 

Drawing on Powell (2016), we examine CED's possible determinates in Sri Lanka using a Panel 

Quantile Regression (PQR) model. Contrarily to the conventional linear regression models, which are 

associated with the least-squares method to estimate the conditional mean of the target across various 

values of the variables, a PQR model calculates the conditional median of the target (Baum, 2013). By 

applying a PQR model, our study provides a more inclusive understanding of the determinants of 

CED in Sri Lanka than prior studies (e.g., Dissanayake and Xydias-Lobo, 2016; Niresh, and Silva, 2018; 

Dissanayake et al., 2019) that have used different regular linear regression models, such as OLS model 

and fixed-effects model, for two reasons. First, a PQR model is more rigorous to outliers than the 

least-squares method. Second, it is deemed a semiparametric because it avoids assumptions linked to 

the error term's parametric distribution (Cobb-Clark et al., 2016; Powell, 2016). 

The PQR model specification can be stated as follows.  

 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝐵𝐵𝐵𝐵𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝐵𝐵𝐵𝐵𝐵𝐵𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝐵𝐵𝐵𝐵𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽5𝐹𝐹𝐵𝐵𝑖𝑖𝑖𝑖 + 𝛽𝛽6𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽7𝐶𝐶𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 +𝛽𝛽8𝐵𝐵𝐵𝐵𝐶𝐶𝐼𝐼𝐸𝐸𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖  (1) 
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Where CED is corporate environmental disclosure; B.Z. is board size, BIND is board 
independence, B.M. is board meeting; CEOD is CEO duality, F.Z. is firm size, ROE is the 
return on equity, ESP is earnings per shares, INDUS is industry type. See Table 1 for the 
operational definition of research variables. 

4. Empirical Analysis and Discussion 

4.1. Univariate Analysis 

Table 2 shows that the mean value of CED is 14.02% of the 34 items that have been adopted from 

the GRI checklist. This result is consistent with those of prior CED studies in emerging economies 

(See Eljayash et al., 2012; Khlif et al., 2015; Habbash, 2016; Gerged et al., 2018; Gerged et al., 

2020a,c,d). For instance, Gerged et al. (2018) point out that the average of CED in the MENA region 

is 13% of the adopted items. Similarly, Gerged et al.(2020c) suggest that CED has scored a mean value 

of 14% in Kuwait. Table 3 suggests that CED in Sri Lanka is associated with an increasing trend over 

the period 2015-2019. Primarily, the mean value of CED has experienced a growth from 13.65% (i.e., 

4.6 items out of the total of 34 items) in 2013 to 15.75% (i.e., 5.4 items) in 2019. These findings suggest 

that listed firms in Sri Lanka established their adherence to the SLCGC best practices requiring that 

firms' annual reports contain information on their environmental performance to enable their 

stakeholders to assess how environmental risks and opportunities are recognized, managed, measured, 

and reported. Nevertheless, when the CED figures in Table 2 are compared to those of their 

developed counterparts, the relatively low CED manifestation in Sri Lanka seemed to be confirmed. 

In the United States, for example, CED, in a multi-sectoral study, scored a mean value of 81.8% of 

the surveyed items (Matisoff et al., 2013). Likewise, in the U.K., CED recorded an average of 64% of 

the adopted items (Barbu et al., 2014). This implies that CED is still deemed at an early stage in Sri 

Lanka.  

 

INSERT TABLE 2 HERE 

INSERT TABLE 3 HERE 

For CG mechanisms, Table 2 shows that the mean value of board size (B.Z.) is 9.073. The SLCGC 

of 2013 and 2017 does not state a specific number of directors on a board, though it suggests that 

every company should be headed by an effective board, which should direct, lead and control the 

company. Likewise, the mean value of board independence (BIND) is 3.976, indicating companies' 

adherence to the SLCGC (2013; 2017), requiring that the board include at least three non-executive 
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directors. Concerning board meetings frequency, our results are associative of 8.99 average meetings 

annually throughout the study (2015-2019). This result indicates that the sampled companies' CG 

practices are in line with the SLCGC (2013; 2017). Specifically, the SLCGC (2017) states that directors 

should meet regularly at least once in every quarter of a fiscal year in an effort to execute the 

responsibilities of the board effectively. Also, the results reveal that the CEO-duality (CEOD) is of a 

mean value of 0.112. This implies that approximately 88% of our sample comply with the provisions 

of SLCGC regarding CEOD. Crucially, SLCGC (2013) and (2017) state that the CEO and Chairman 

should not have the same duties. Therefore, different people are expected to occupy these two 

positions to avoid conflicting interests and maintain effective monitoring process for managerial 

behaviour. 

Additionally, Table 2 shows higher levels of profitability as measured by the return on equity (ROE) 

(0.214) and firm size proxied by the natural logarithm of total assets (i.e., 23.9) as compared with those 

of Jordanian companies, for example (Gerged, 2020). Finally, almost half of our sampled firms (49%) 

are associated with environmentally sensitive (high-profile) companies (INDUS). (See Table 2).  

4.2. Bivariate Analysis 

 

Table 4 reports the correlations matrix for the primary research variables to test the multicollinearity 

assumption. It presents the coefficients of correlation. The nature of these coefficients suggests that 

any residual non-normality in the distribution of the variables might be mild.  Moreover, and 

comparable to the findings of prior studies of a similar nature (e.g., Al-Haddad and Whittington, 2019; 

Fernandes et al., 2019; Giannarakis et al., 2019; Gerged et al., 2020a,b,c; Gerged, 2020), Table 4 shows 

statistically significant relationships between CED and both CG variables and firm-specific 

characteristics. For example,  in line with our expectations, board size (B.Z.), board independence 

(BIND), and board meeting frequency (B.M.) are statistically significant and positively attributed to 

CED. By contrast, CEO duality (CEOD) has a statistically negative and significant association with 

CED. Concerning firm-specific characteristics, Table 4 implies that firm size (F.Z.), profitability 

(ROE) and industry type (INDUS) are significantly and positively associated with CED in the Sri 

Lankan context.  

 

In addition, VIF has been separately tested, suggesting that multicollinearity is not deemed as the main 

concern that can influence the robustness of our findings.  
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INSERT TABLE 4 HERE 

4.3. Panel Quantile Regression analysis 

4.3.1.  CG structures and CED: 

To address the main objective of our study, and following Powell (2016), we distinctively apply the 

panel quantile regression (PQR) to examine CED's firm-level determinants in the Sri Lankan context. 

Table 5 shows the findings of estimating a PQR model. For CG influences, Table 5 indicates that 

board size (B.Z.) is positively attributed to the unweighted CED index (i.e., proxied by GRI checklist) 

at a 1% level of significance for the quantiles 0.20 and 0.30, and from 0.50 to 0.95 quantiles. This 

implies that H1 has been accepted statistically. This finding is consistent with the findings of prior 

studies (e.g., Rao et al., 2012; Liao et al., 2015; Tauringana and Chithambo, 2015; Trireksani and 

Djajadikerta, 2016; Ezhilarasi and Kabra, 2017; Wang, 2017; Jizi, 2017) that state that a larger sized 

board can give rise to firms' engagement in CED practices. Theoretically, large boards seemed to be 

more effective in reducing agency conflicts between managers and shareholders (Ntim, 2016). 

Similarly, our findings suggest that board independence (BIND) has a positive association with CED 

in Sri Lanka at 0.10 median value and from 0.50 to 0.95 quantiles at a 1% level of significance (see 

Table 5). This means that H2 is empirically approved. This result agrees with those of previous work 

such as Liao et al. (2015) in the U.K., Fernandes et al. (2019) in Brazil, Mudiyanselage (2018) in Sri 

Lanka and most recently Gerged (2020) in Jordan that conclude that independent directors on boards 

are expected to encourage greater corporate engagement in CED practices in different settings around 

the globe. Theoretically speaking, BIND can act as an effective monitoring mechanism to protect 

shareholders' interests as the value of those directors in the market is highly determined by their role 

as monitors (Fama and Jensen, 1983). Regarding H3, the findings indicate a positive connotation 

between board meeting (B.M.) and CED in Sri Lanka at a 1% level for all quantiles except the 0.90 

one. This means that H3 has been empirically supported. Our result is tied to prior empirical evidence. 

For example, Primary and Rahardja (2013) and Setyawan and Kamilla (2015) found that the frequency 

of directors' meeting has a positive impact on CED in Indonesia's context. This implies that B.M.'s 

frequency is attributable to more effective oversight of the management, which, in turn, seemed to 

result in more expansive CED practices (Setyawan and Kamilla, 2015). 

On the contrary, CEO duality (CEOD) is negatively linked to CED in Sri Lanka at a 1% level of 

significance at all quantiles, except 0.2. This gives statistical credibility to H4. From a theoretical view, 

maintaining the CEO and chairman positions can increase the risk that the CEO perhaps will take on 
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strategies, which consider his/her interests to the firm's detriment (Jensen and Meckling, 1976). Our 

empirical evidence is in line with prior studies that indicate that CEOD can maximise the conflicts of 

interest, and thus, can be negatively affecting a firm's transparency process (e.g., Alfraih, 2016; Chau 

and Gray, 2010; Freitas Neto and Mol, 2017). 

INSERT TABLE 5 HERE 

4.3.2. Firm characteristics and CED 

In relation to firm-specific characteristics, we examine the impact of the industry type, firm size, and 

profitability on CED in Sri Lanka (See Table 5). Industry type has a significant positive relationship 

with CED at 1% level at all quantiles, except 0.40 quantile. Hence, H5 can be accepted with statistically 

enough evidence. It indicates that companies in the high-profile (environmentally sensitive) industries 

disclose more information than low-profile industries within the Sri Lankan context to reduce their 

legitimate gap. This finding is in line with Walden and Schwartz (1977) and Rizk et al. (2008). 

Supportive of legitimacy theory, environmentally sensitive companies would be engaged in more 

proactive legitimacy-seeking behaviours, in this case through CED, in an attempt to indicate their 

upholding of the implicit social contract between themselves and societal stakeholders (Deegan et al., 

2002; Mahadeo et al., 2011; Burgwal and Vieira, 2014), to key actors, including governmental and non-

governmental actors. 

 

Firm size is positively attributed to CED in Sri Lanka at a 1% level from 0.10 to 0.30 quantiles, 0.50 

to 0.60, and 0.80 to 0.90 quantiles. Hence, there is a statistically enough evidence to accept H6. This 

result is consistent with prior researches (e.g., Gray et al., 1995, Burgwal and Vieira, 2014, Cormier et 

al., 2011; Raar, 2002), though it contradicts the findings of Jariya (2015) suggest a negative relationship 

between these two variables based on 2011/12 annual reports in the Sri Lankan listed companies. 

Based upon the tenets of stakeholder theory, large firms are likely to have more stakeholders compared 

to smaller companies (Jariya, 2015), in order to satisfy this wider variety of powerful stakeholders 

(Amran and Haniffa, 2011), large-sized firms would thus need to disclose more on the environment 

(Burgwal and Vieira, 2014). Likewise, the profitability variable shows a correlation which provides 

statistically significant evidence to explain the relationship between profitability and environmental 

disclosures. Specifically, profitability, as proxied with ROE, is positively associated with CED in Sri 

Lanka at 1% level of significance for the quantiles 0.10, 0.30, 0.60, 0.70, 0.95, and at 5% level of 

significance for the quantile 0.20, and at 10% for the 0.90 quantiles. This means that this study's results 
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provide support to accept the seventh alternative hypothesis (H7). Many studies have found a positive 

association between the level of environmental disclosures and profitability consistent with the notion 

of stakeholder theory (e.g., Gray et al., 1995; Akhtaruddin, 2005; Khan et al., 2012; Cormier et al., 

2011) that argued that companies tend to disclose more information on the environment to a wide 

variety of stakeholders if their profitability is high, whereas if their profitability is low, they 

communicate fewer details of the environment. For instance, Khan et al. (2012) state that profitability 

allows management to reveal environmental information to stakeholders with freedom and flexibility. 

4.3.3. Additional Sensitivity Check 

 
Unlike prior CED studies that have been conducted on the Sri Lankan context (e.g., Jariya, 2015; 

Dissanayake et al., 2016; Niresh et al., 2018; Mudiyanselage, 2018; Dissanayake et al., 2019; 

Kengatharan & Sivakaran, 2019), we employ a 2-step system GMM estimator as a robustness check 

to ensure that our primary findings were not severely influenced by the possible occurrence of 

endogeneities (Blundell and Bond, 1998). First, we use Durbin and Wu–Hausman tests to examine 

the potential incidence of regressors' endogeneity. Theoretically speaking, the independent variables 

(i.e., firm-level determinants) must not be statistically associated with the error term. Durbin and Wu–

Hausman can identify whether the residuals are linked with the independent variables (Ullah et al., 

2018; Gerged, 2020). Durbin and Wu–Hausman results indicate that the firm-level determinants are 

endogenously correlated to the error term rather than exogenously; thus, suggesting that the 

endogeneity issue seems to be a concern in our study. In this paper, therefore, we address the 

endogeneity concerns by applying a two-step GMM model.  

This study follows prior work (e.g., Gerged, 2020; Gerged et al., 2020c,d; Ullah et al., 2018; Moumen 

et al., 2015; Reguera-Alvarado et al., 2016; Roberts & Whited, 2011) by employing a two-step system 

GMM model as a sensitivity analysis to address the endogeneity concerns arising from the reversal 

causality relations between the chosen firm-level determinants and CED. Crucially, we incorporate the 

lagged versions of last year/two-year CED to distinguish between dynamic panel data and static panel 

data. The specifications of the applied two-step GMM model are as follows: 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 =  𝛼𝛼0 +  𝛽𝛽1 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖−1 + 𝛽𝛽2 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖−2 + 𝛽𝛽3 𝐵𝐵𝐵𝐵𝑖𝑖𝑖𝑖 + 𝛽𝛽4 𝐵𝐵𝐵𝐵𝐵𝐵𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽3 𝐵𝐵𝐵𝐵𝑖𝑖𝑖𝑖 +𝛽𝛽3 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽3 𝐹𝐹𝐵𝐵𝑖𝑖𝑖𝑖 + 𝛽𝛽3 𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽3 𝐵𝐵𝐵𝐵𝐶𝐶𝐼𝐼𝐸𝐸𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖  +

 𝜀𝜀𝑖𝑖𝑖𝑖                                    (2) 
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In Equation 2, for instance, CEDit-1 designates one-year lagged CED (past year's CED), and CEDit-2 

denotes a second lagged CED, which represents CED in the past two years. These lags are deemed as 

explanatory variables in the estimation of a two-step system GMM. Statistically, Roodman (2009) 

states that by including lags of the dependent variable, the GMM model controls the endogeneities by 

transforming the data internally. A dependent variable's previous value is subtracted from its current 

one. This internal transformation process reduces the total number of observations and improves the 

dynamic GMM estimation (Wooldridge, 2016). 

Besides, we use a set of post-estimation tests such as the Sargan test and the Arellano-Bond test to 

examine the validity of GMM estimator and determine whether the instruments (i.e., lags of CED in 

Equation 2) are appropriately specified (see Table 6). Ullah et al. (2018) state that a critical assumption 

for the two-step GMM estimator's validity is that instruments (the lags of CED) are exogenous. In 

other words, if the results of conducting the pre-estimation tests turn out to be nonsignificant, this 

implies that the instruments are exogenous and valid consequently. Generally speaking, the two-step 

GMM estimation in this study is deemed an appropriate method to tackle the endogeneity issues in 

our research study. 

INSERT TABLE 6 HERE 

Table 6 presents the results of estimating the 2-step GMM model. The findings of estimating a two-

staged GMM are mostly similar to those reported in Model 5. To the extent that our results are 

statistically comparable to these of the main estimation (i.e., Powell (2016) PQR model), we are 

equitably confident that our results are robust.  
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5. Conclusion  

This research's primary objective was to examine the determinants of environmental disclosures of 

the listed companies within a developing country context. For this purpose, the Sri Lankan public 

listed companies were selected. Our findings contribute to the existing literature in identifying the 

levels and determinants of environmental disclosures and denoting the extent to which those 

determinants are associated with the environmental disclosures of publicly listed companies in Sri 

Lanka using a manually collected dataset in a period spans from 2015 to 2019. Following agency, 

legitimacy and stakeholder theories, the study has identified different determinants of environmental 

disclosures, namely board characteristics (i.e., B.Z., BIND, B.M., and CEOD), industry type, company 

size and profitability, and developed a similar number of hypotheses for empirical investigation. 

Our study results suggest a growing trend in CED practices in Sri Lanka from 2015 to 2019, although 

it is still deemed to be at an early stage compared with other developed counterparts. This study also 

provides new empirical evidence that suggests that board structures are significant determinants of 

CED in emerging economies. Specifically, B.Z., BIND, and B.M. are positively correlated to CED, 

whereas, as expected, CEOD has a negative association with CED in the context of the study. From 

an agency theory perspective, these findings imply that corporate compliance with the SLCGC of 2017 

appeared to enhance the monitoring processes in place to mitigate managerial opportunism whilst 

simultaneously expanding (and enabling) firm-level engagement in CED, resulting ultimately in 

contributing to the reduction of conflicts of interest and the diminishing of information asymmetries 

between managers and shareholders, pertaining to environmental disclosures.  

Furthermore, this study's findings revealed that companies operating in high profile industries (i.e. 

environmentally sensitive sectors) disclose more environmental information than those that belong to 

a low profile or less environmentally sensitive sectors. In line with legitimacy-seeking behaviours, 

supportive of the strategic legitimacy perspective (Oliver, 1991), these findings indicate that companies 

operating in environmentally sensitive industries, are engaged in the more pro-active pursuit of 

legitimacy and CED provides them with a useful tool to be utilized for that purpose. As suggested by 

Brown and Deegan (1998), by engaging in CED, such high-profile companies are not only protecting 

their social contract in Sri Lanka but also are signalling to key institutional actors, such as governmental 

and non-governmental (e.g. environmentalists) actors, the voluntary measures they have been 

undertaking to uphold their social contract. CED provides these high-profile companies with the 

ability to seek legitimacy pragmatically, thereby mitigating any future operational risks in the country. 
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The findings also displayed enough statistical evidence to support the stakeholder view, as the findings 

indicate a positive association between the size of the company and their level of environmental 

disclosures. As such, larger firms appear to engage more proactively in CED due to their need to 

satisfy a wide variety of stakeholders. While this finding differs from previous studies from the same 

context – i.e. Sri Lanka, where a negative relationship has been found (Jariya, 2015) in this regard, it is 

possible that the differences in the findings can be accrued to a proactive move towards CED by Sri 

Lankan companies, thereby acknowledging the importance of environmental transparency as a 

mechanism for pro-active stakeholder engagement. This view is further supported by findings that 

have indicated the influence of CED on firm profitability in Sri Lanka, indicating that positive 

customer perception about the CED of Sri Lankan companies leading to competitive market 

advantages drives the protracted CED behaviours of listed Sri Lankan companies.  

Our results reiterate the crucial need for more concerted efforts to be undertaken by Colombo Stock 

Exchange (CSE), national regulatory institutions, and other non-governmental organisations, 

including professional accounting bodies, such as the Institute of Chartered Accountants (ICA) in Sri 

Lanka, to further propagate and promote substantive CG reforms, mandating CED. Such an action 

will not only foster more CED by listed companies in the country but most importantly, provide 

companies with the ability to reduce extant legitimacy gaps, by the provisioning of environmental 

information to key stakeholders. However, any institutionalised changes in this regard should also be 

approached with caution by policymakers, as CED could be adopted in a superficial manner as 

opposed to it engendering substantive internalised changes within Sri Lanka companies’ 

environmental strategies.    

 

The nature of this study, however, does present certain limitations. Firstly, it included only those 

companies who were reporting on the environment by adopting the GRI Index to measure quality 

and externally assured dependent variable (i.e., environmental disclosures). Hence, the research 

findings cannot be generalized to a great extent, specifically regarding companies that use a self-

regulated corporate environmental disclosures framework. Further research would have to be carried 

out to expand the disclosure score to accommodate self-regulated corporate environmental disclosure 

frameworks, thereby examining both standardized and unstandardized environmental disclosures. 

 

Furthermore, the study primarily focused on the number of environmental disclosures rather than the 

quality aspects, and it investigated the determinants of environmental disclosures that affect the length 
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of disclosures. Hence, it is assumed in this study that the GRI Index based corporate environmental 

disclosures provides quality environmental disclosures. Thus, future researchers have the opportunity 

to conduct studies on corporate environmental disclosures by incorporating both a quantity and 

qualitative research approaches such as content analysis based on word counts, lines and pages as 

suggested by many earlier researchers (Gray et al., 1995; Deegan and Gordon, 1996; Milne and Alder, 

1999; Wilmshurst and Frost, 2000; Campbell, 2004). 

As noted above, this study considered only the quantitative aspects of the disclosures based on GRI 

guidelines (i.e., whether disclosed or not) whereas it ignored the qualitative elements. Robert and 

Koeplin (2007) found that high profile industries have used GRI reporting for greenwashing 

specifically to build their corporate reputation. As a solution, Raar (2002) suggested providing 

qualitative weights in developing the disclosure score to assess transparency and the quality of CEDs. 

Since the study found that companies in high profile industries keen on providing more CED, future 

researchers could focus on qualitative aspects of reporting and study whether companies use CED to 

build corporate reputations, rather than reporting in a balanced manner. 

Finally, the study measured environmental disclosures using annual reports of the companies to collect 

data due to the lack of separate reports on the environment within the Sri Lankan context. The annual 

report may not be the only disclosure medium used by companies, particularly in developed countries 

(Cowan & Gadenne, 2005).  
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Appendix:  
CED index based on the GRI checklist 

Corporate Environmental Disclosure Score 
 Materials 
1 The material used by weight or volume used by the organization 
2 Percentage of recycled input materials used by the organization 
 Energy 
3 Energy consumption within the organization 
4 Energy consumption outside of the organization 
5 Energy intensity 
6 Reduction of energy consumption 
7 Reduction in energy requirements of products and services 
 Water 
8 Total water withdrawal by sources 
9 Water sources significantly affected by the withdrawal of water 
10 Percentage and total volume of water recycled and reused 
 Biodiversity 

11 Operational sites owned, leased, managed in, or adjacent to, protected areas and areas of high biodiversity value outside 
protected areas 

12 Description of significant impacts of activities, products, and services on biodiversity in protected areas and areas of 
high biodiversity value outside protected areas 

13 Habitats protected or restricted 
14 Total number of iucn red list species and national conservation list species with habitats in areas affected by operations, 

by the level of extinction risk 
 Emission 
15 Direct greenhouse gas (GHG) emissions 
16 Energy indirect greenhouse gas (GHG) emissions 
17 Other indirect greenhouse gas (GHG) emissions 
18 Greenhouse gas (GHG) emissions intensity 
19 Reduction of greenhouse gas (GHG) emissions 
20 Emissions of ozone-depleting substances (ods) 
21 Nox, sox, and other significant air emissions 
 Effluents and Waste 
22 Total water discharge by quality and destination 
23 Total weight of waste by type and disposal method 
24 Total number and volume of significant spills 
25 Weight of transported, imported, exported, or treated waste deemed hazardous under the terms of the basel 

convention2 annex i, ii, iii, and viii, and percentage of transported waste shipped internationally 
26 Identity, size, protected status, and biodiversity value of water bodies and related habitats significantly affected by the 

organization's discharges of water and runoff 
 Product and Services 

27 The extent of impact mitigation of environmental impacts of products and services 
28 Percentage of products sold and their packaging materials that are reclaimed by category 
 Compliance 
29 The monetary value of significant fines and the total number of non-monetary sanctions for non-compliance with 

environmental laws and regulations 
 Transport 
30 Significant environmental impacts of transporting products and other goods and materials for the organization's 

operations, and transporting members of the workforce 
 Overall 
31 Total environmental protection expenditures and investments by type 
 Supplier Environmental Assessment 
32 
33 

Percentage of new suppliers that were screened using environmental criteria 
Significant actual and potential negative environmental impacts in the supply chain and actions taken 

 Environmental grievance 
34 Number of grievances about environmental impacts filed, addressed and resolved through formal grievance 

mechanisms 
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Table 1:  
The Operational Definitions of Research Variables 
Variable  Operational Definition 
 Dependent Variables 
CED The "CED" score was developed by conducting a content analysis to quantify environmental disclosures to evaluate 

the extent to which the environmental disclosures were associated with the pre-defined determinants. In giving a 
disclosure score to a company, specific environmental items were identified following the GRI guidelines, and the 
disclosure of each aspect was measured using disclosed / not disclosed (0, 1) scoring. This scheme allowed a company 
to score a maximum of 34 points. 

 Independent Variables 
B.Z. Board size, equal to a total number of directors on the board 
BIND Board independence, equal to the number of independent directors on the board  
B.M. Board meeting, equal to the number of meetings the board of directors has during a given fiscal year.  
CEOD CEO-duality, is a dummy variable equals one if the same person holds CEO and the chairman positions, 0 otherwise 
 Control variables 
F.Z. Firm size, equal to the natural log of total assets. Total assets measured similar to the studies conducted by Smith et al. 

(2007) and Burgwal and Vieira (2014) company size as at that period of the chosen sample (2015 to 2019). 
ROE Return on equity, measured as net income divided by equity. This measurement for profitability is also consistent with 

Smith et al. (2007). 
INDUS Following Burgwal and Vieira (2014), the industries in which public listed companies operate have been classified into 

high-profile and low-profile companies based on the environmental sensitivity which is measured in terms of high 
consumer visibility, high level of political risk and concentrated intense competition. For this purpose, industries were 
ranked according to the Industry Classification Benchmark Sector (ICB-Sector), which classifies ten industries based 
on sustainability issues (see Lydenberg et al., 2010). Lydenberg et al. (2010) identify former five industries as high-profile 
industries (i.e., oil and gas, basic material, industrials, consumer goods and healthcare) and latter five industries as low-
profile industries (i.e., consumer services, telecommunication, utilities, financials and technologies). Within the Sri 
Lankan context, CSE follows a 20 sectors classification. Thus, the sectors, namely beverages, food and tobacco, 
chemicals and farms, construction, manufacturing, oil palms, plantations, footwear and textile, power and energy, 
motors, healthcare, have been identified as those which can be categorized into high-profile industries, and the 
remaining industries (i.e., banking and finance, diversified, hotels and travels, land and property, investment trust, 
services, stores supply, telecommunication and trading and I.T.) into low-profile industries. High-profile and low-profile 
industries were given a score of "1" and "0", respectively. 
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Table 2:  
Descriptive Statistics 

 Variable  Obs  Mean  Std. Dev.  Min  Max 

 CED 205 14.205 8.886 0 34 
 B.Z. 205 9.073 1.922 5 13 
 BIND 205 3.976 1.564 2 9 
 B.M. 205 8.99 5.127 2 29 
 CEOD 205 0.112 0.316 0 1 
 ROE 205 .214 .539 -0.358 3.943 
 EPS 205 37.703 235.43 -24.03 3353 
 INDS 205 0.493 0.501 0 1 
 F.Z. 205 23.993 1.716 20.614 27.958 
Note: The research variables are operationally defined in Table 1.  
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Table 3:  
Descriptive Statistics of Research Variables on a Yearly Basis.  

Year/Variable CED B.Z. BIND B.M. CEOD ROE INDS F.Z. 
2015 Mean 13.56 9.07 3.88 9.20 .12 .216 .49 23.75 

Median 12.00 10.00 3.00 8.00 .00 .118 .00 23.62 
Std. Deviation 9.408 1.752 1.288 5.582 .331 .477 .506 1.63 
Minimum 3 6 2 2 0 .0312 0 20.61 
Maximum 34 13 7 29 1 3.135 1 27.50 

2016 Mean 13.68 9.12 4.10 8.95 .10 .243 .49 23.92 
Median 12.00 9.00 3.00 7.00 .00 .134 .00 23.82 
Std. Deviation 9.782 1.952 1.562 4.939 .300 .600 .506 1.69 
Minimum 0 5 2 3 0 -.047 0 20.70 
Maximum 34 13 8 22 1 3.94 1 27.64 

2017 Mean 13.88 9.29 3.98 8.90 .10 .229 .49 24.06 
Median 12.00 9.00 4.00 7.00 .00 .156 .00 23.96 
Std. Deviation 8.286 1.914 1.525 4.673 .300 .569 .506 1.72 
Minimum 0 5 2 3 0 -.35784 0 20.82 
Maximum 34 13 9 18 1 3.621 1 27.77 

2018 Mean 14.17 9.10 3.98 9.10 .10 .209 .49 24.17 
Median 13.00 9.00 4.00 8.00 .00 .124 .00 24.18 
Std. Deviation 7.976 2.010 1.620 5.195 .300 .527 .506 1.785 
Minimum 0 6 2 4 0 -.049 0 20.80 
Maximum 34 13 9 25 1 3.42 1 27.90 

2019 Mean 15.73 8.78 3.95 8.80 .12 .171 .49 24.05 
Median 13.00 9.00 3.00 6.00 .00 .081 .00 24.06 
Std. Deviation 9.113 2.031 1.843 5.437 .331 .535 .506 1.780 
Minimum 4 6 2 2 0 -.228 0 20.68 
Maximum 34 13 9 25 1 3.457 1 27.96 

Note: The Variables are operationally defined in Table 1.  
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Table 4:  
Matrix of correlations 
  Variables   (1)   (2)   (3)   (4)   (5)   (6)   (7) (8) 
 (1) CED         

 (2) B.Z. 0.152**        

 (3) BIND 0.230** 0.581**       

 (4) B.M. 0.139** 0.476** 0.397**      

 (5) CEOD -0.084** 0.091** 0.084** 0.078**     

 (6) ROE 0.018** 0.206** 0.108** 0.118** 0.117**    

 (7) INDS 0.008** 0.267** 0.354** 0.549** 0.175** 0.102**   

 (8) F.Z. 0.068** 0.384** 0.567** 0.600** 0.034** 0.023** 0.485**  
Note: Variables are operationally defined in Table 1. ** shows significance at the 0.05 level. 
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Table 5: 
Panel quantile regression results of the determinants of CED in Sri Lanka 

    (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
    CED 

0.10 
CED 
0.20 

CED 
0.30 

CED 
0.40 

CED 
0.50 

CED 
0.60 

CED 
0.70 

CED 
0.80 

CED 
0.90 

CED 
0.95 

 B.Z. .084 .62*** .653*** .352 1.035*** .817*** 1.524*** 1.606*** 1.445*** 1.245*** 
   (.19) (.201) (.182) (.459) (.214) (.234) (.43) (.196) (.437) (.205) 
 BIND .028 .251 .542*** .770 1.657*** 2.17*** 3.319*** 2.131*** 3.333*** 2.959*** 
   (.403) (.191) (.15) (.643) (.256) (.156) (.399) (.116) (.375) (.522) 
 B.M. .605*** .599*** .655*** .865*** .565*** .57*** .487*** .294*** .211 .956*** 
   (.039) (.037) (.101) (.329) (.048) (.078) (.139) (.029) (.301) (.181) 
 CEOD -1.178*** -.261 -.1337*** -1.185*** -3.138*** -2.948*** -10.56*** -3.616*** -3.762*** -6.105*** 
   (.429) (.29) (.454) (.604) (.618) (.507) (2.344) (.615) (.889) (1.032) 
 ROE 1.893*** 1.31** 1.335*** 5.565 .978 1.2*** 5.671*** .839*** .859* 2.921*** 
   (.600) (.587) (.363) (5.33) (1.128) (.213) (2.006) (.054) (.443) (.418) 
 INDS 2.101*** 1.827*** 2.212** 3.984 1.483*** 2.749*** 8.064*** 5.33*** 10.741*** 7.793*** 
   (.499) (.545) (1.017) (6.11) (.419) (.424) (1.569) (.297) (1.734) (.473) 
 F.Z. 1.051*** .384*** .541** 1.335 .373** .444** .303 .648*** .659*** .215 
   (.197) (.137) (.254) (1.061) (.176) (.196) (.266) (.025) (.033) (.571) 
 Observations 205 205 205 205 205 205 205 205 205 205 
Note: Variables are operationally defined in Table 1. Standard errors are in parentheses *** p<.01, ** p<.05, * p<.1 
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Table 6: 
Two-Step System GMM 

      (1) 
    CED 

 L.CED .481*** 
   (.041) 
 L2.CED .044* 
   (.023) 
 B.Z. .422*** 
   (.152) 
 BIND 1.755*** 
   (.12) 
 B.M. .508*** 
   (.103) 
 CEOD -6.194*** 
   (2.356) 
 ROE 1.566 
   (1.154) 
 INDS 5.356*** 
   (1.359) 
 F.Z. .705*** 
   (.081) 
 Observations 123 
Arellano-Bond test for AR (1) in first differences (P-value) 0.002 
Arellano-Bond test for AR (2) in first differences (P-value)  0.323 
Sargan test of overid. restrictions: 73.44 
 Durbin (score) chi2 1.724 (p = 0.300) 
 Wu-Hausman F (2,818) 0.800 (p = 0.408)  
Note: Variables are operationally defined in Table 1. Standard errors are in 
parentheses*** p<.01, ** p<.05, * p<.1 

 


