Stakeholder pressure and greenhouses gas voluntary disclosures
Abstract
This paper reports managers' perceived importance of various stakeholders’ pressure in their greenhouse gas (GHG) disclosure decisions. We also report on which stakeholders explain the variation in the extent of GHG disclosures. Further, evidence of how firm size moderates the relationship between some stakeholders and GHG disclosure is provided. Data were obtained through a mail survey of the UK's FTSE 100 listed firms, to which 62 firms responded. GHG disclosures within the respondents' annual reports were scored, and regression analysis was undertaken to determine if a relationship existed between actual GHG disclosures and the rating assigned to the stakeholders. The results indicate that the provider stakeholder group (shareholders, investors and community) is perceived to have the most significant influence on managers’ GHG disclosure decisions, followed by government regulators, organisational (employee, customers and suppliers) stakeholders, and social (competitors, NGOs and media) stakeholders, respectively. Regression results show a positive and significant relationship between perceived organisational and regulatory stakeholder pressure and actual GHG disclosures. However, the relationship between providers and social stakeholders and GHG disclosure is not significant.  The findings further suggest that the relationships between organisational and regulatory pressure are moderated by firm size. The results have important implications for policymakers.
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1. Introduction
The primary purpose of this paper is to report the results of an investigation of what stakeholder pressures firm managers perceive as crucial in their greenhouse gas disclosure policy. We also report evidence of how these perceived pressures influence actual disclosures of greenhouse gas (GHG) information. The paper also reports on how firm size moderates the relationship between stakeholder pressure and GHG disclosures. Management perceptions and responses to different stakeholders in GHG disclosure decisions are important for those charged with protecting and achieving environmental sustainability. This is particularly so in the case of GHG emissions as they have been linked to climate change which has many adverse effects on biodiversity and humans (Afrifa et. al. 2020). For example, Reed (2016) suggests that if no decisive action is taken to mitigate climate change, that will likely lead to the loss of more than 50% of all plant and animal species on Earth and the collapse of many ecosystems worldwide. Evidence from scientists from the Food and Agriculture Organization (2011) suggests that some species will disappear, sea levels will rise by between 26 and 82 centimetres by 2100, hurricanes and storms will become more robust, and freshwater will be scarce. Such losses will drastically lower the quality of human life.  In terms of human cost, the World Health Organisation (2019) estimates that, between 2030 and 2050, climate change is expected to cause approximately 250,000 additional deaths per year from malnutrition, malaria, diarrhoea, and heat stress, among other factors. 
The effects of climate change on biodiversity and humans mean increasing pressure by various stakeholders on firms to disclose their GHG emissions. While there has been some research on which stakeholders influence environmental reporting in general (Harvey and Schaefer, 2001; Deegan and Blomquist, 2006; Murillo-Luna, Garces-Ayerbe and Rivera-Torres, 2008; Darnall et al., 2010; Gallego-Alvarez et al., 2017; Boakye et al., 2021), only very few studies have specifically investigated how stakeholders influence GHG disclosures (e.g., Liesen et al. 2015; Cadez, Czerny and Letmathe, 2018; Chithambo et al., 2020). Research on the influence of stakeholders on environmental disclosures has produced mixed results. For example, Deegan and Blomquist (2006) and Doh and Guay (2006) suggest that non-governmental organisations exert the most significant pressure while Henriques and Sadorsky (1996) indicate society stakeholder pressure and Demas (2002) and Harvey and Schaefer (2001) suggest regulatory pressure. Other results suggest that customers and suppliers (Darnall et al., 2010), community and regulatory (government and legislatures) (Kassinis and Vafeas, 2006), regulatory stakeholder and corporate government stakeholders (Murillo-Luna, Garces-Ayerbe and Rivera-Torres, 2008), public and lenders (Cormier, Gordon and Magnan, 2004) and customers (Sarkis, Gonzalez-Torre and Adenso-Diaz, 2010) have the most significant influence. 
While existing research results have contributed to our understanding of the interaction between stakeholder pressure and environmental disclosure, we argue that there is a need for more research investigating the influence of stakeholder pressure and GHG disclosures. First, GHG emissions have a higher profile as it affects the whole world as opposed to local environmental issues. According to the IPCC (2014), although spatially localised environmental issues such as river or city pollution result in GHG emissions, the most damaging and long-lasting consequence of global climate change is not constrained within the border of the emitting country. By polluting the Earth’s atmosphere with GHG emissions through fossil fuel combustion, deforestation, and agricultural activities, emitting countries are degrading the world’s climate system, a common resource shared by all biodiversity, including people (Betts, 2008; Stocker et al., 2013). As a result, stakeholder pressure for GHG disclosure may differ from that of environmental disclosures in general. 
Second, most of the existing studies on the effect of stakeholder pressure on environmental disclosure of GHG disclosures are based on secondary data. For instance, Liesen et al. (2015) use implicit energy tax to proxy for pressure from the state and whether a company was mentioned in negative climate change-related NGO press releases as a proxy for NGO stakeholders. Such use of secondary data means that it is not possible to claim a causal effect between the stakeholders and either environmental or GHG disclosure. For example, acknowledging the limitations of using secondary data, Cho, Freedman and Patten (2012, p. 501) conclude that ‘while our results indicate that the disclosure of environmental capital spending is associated with worse environmental performance and thus consistent with legitimacy theory arguments, our reliance on secondary archival data does not allow us to claim true causal effect’. Unlike the many studies that have used secondary data, we use primary data derived from a questionnaire survey of those responsible for GHG disclosure. Although it is possible that the respondents may not be truthful, de Villiers (1999) argues that asking someone’s motives is the best method as an alternative method would of necessity include guesswork in the absence of any independent source for ascertaining true motive. Finally, following Darnall et al.'s (2010) work, there appear to be minimal studies that have considered the moderation effects of firm size given that smaller firms face stakeholder pressures distinct from those faced by larger firms.
Our results suggest that the provider stakeholders (shareholders, investors and community) are perceived to have the most significant influence on GHG disclosures. These are government regulators, organisational (employee, customers and suppliers) stakeholders, and social (competitors, NGOs and media) stakeholders, respectively. Regarding how the perceived stakeholder pressures influence GHG disclosure, the regression results indicate a positive and significant relationship between organisational and regulatory stakeholder pressure and actual GHG information. The relationship between providers and social stakeholders and GHG disclosure is not significant. Last, the findings indicate that the relationships between organisational and regulatory pressure and GHG disclosures are moderated by firm size. 
The results contribute to the literature on stakeholder pressure and GHG disclosure by providing evidence about which stakeholders are perceived as the most influential by managers in their GHG disclosure policy in the UK, where such evidence is limited. Specifically, we contribute to stakeholder theory by documenting that shareholders, investors and community are perceived to have the most significant influence on GHG disclosure decisions. Further, we also contribute by providing evidence that although the provider stakeholder group (shareholders, investors and community) is most influential, the variation in actual GHG disclosures can be explained in terms of government regulators and organisational (employee, customers and customers suppliers) stakeholder groups. This suggests that some companies or industries respond more to the GHG needs of these stakeholder groups than other stakeholder groups do. By dividing our GHG disclosure into quantitative and qualitative groups, we contribute to the literature by showing, for the first time, that there are differences in the relationship between different stakeholder pressures and the type of GHG disclosed. Finally, like Darnall et al. (2010), we show that size moderates the effect of stakeholder pressure on GHG disclosures. 
The rest of the paper is organised as follows. Section 2 presents the literature review and develops hypotheses. The research design is presented in Section 3. Section 4 discusses the empirical results and relevant business implications. Section 5 concludes the paper and outlines areas of future research.
2. Literature Review
2.1 Theoretical framework and prior studies
Freeman (1984, p.46) defines a ‘stakeholder as any group or individual who can affect or is affected by the achievement of the organisation objectives. Thus, stakeholder theory is concerned with how stakeholders are managed, given their competing priorities (Mitchell et al., 1997; Freeman et al., 2007). A firm creates value by interacting with stakeholders in a reciprocal dependency network (Freeman et al., 2007). Reciprocity and resource dependency place a moral obligation on the firms to balance the competing priorities of different stakeholders (Huang and Kung, 2010; Liesen et al., 2015). Mitchell et al. (1997) suggest that the salience of some stakeholders and corporate disclosure responses depends on three relationship attributes –  power, legitimacy, and urgency.  A stakeholder has power to ‘the extent it has or can gain access to coercive, utilitarian, or normative means, to impose its will in the relationship’ (Mitchell et al., 1997, p.865). Power is accrued to those parties who control resources required by an organisation, thereby creating power differentials among stakeholders (Pfeffer, 1981; Sharma and Henriques, 2005). The more critical the resources controlled by a stakeholder, the more responsive a firm will address its concerns (Smith et al., 2005). As stakeholders accrue power and lay legitimate claims for leading firm action, a firm must manage its priorities so that it does not conflict with the stakeholder demands. Addressing all the stakeholder demands is impossible due to resource scarcity (Barney, 1992; Mahoney and Pandian, 1992; Grant, 1995; Brammer and Milligan, 2004). Environmental disclosures such as GHG emissions are a useful communication tool to help a firm manage its priorities and stakeholder demands (Gray et al., 1995a; Van der Laan, 2009; Boakye et al. 2021). 
In terms of prior studies on stakeholder pressure and GHG disclosure, Liesen et al. (2015) find that external stakeholder pressure is a determinant of the existence of but not the completeness of emissions disclosure. Tauringana and Chithambo (2015) find that the issuance of government guidance increased disclosure of GHG information as it was a signal by the government of pressure to come if companies did not act according to the guidance.  Based on a sample of 215 UK listed firms, Chithambo et al. (2020) report that regulatory, supplier, shareholder, creditor, customer, and board control pressure positively impact GHG emissions disclosure.  Cadez et al. (2019) propose a conceptual model tested empirically on a sample of 247 firms that participated in the European Union's Emissions Trading Scheme. The findings reveal that market pressures for reducing GHG emissions, perceived GHG‐related regulatory uncertainty, and environmental strategy focus were significant determinants of corporate GHG reduction strategies.  
2.2 Hypothesis development
Literature categorises stakeholders differently, but the standard classification is primary and secondary stakeholders. Primary stakeholders have a direct economic stake in the company, and these include customers/consumers, suppliers and employees (Freeman, 1984; Donaldson and Preston, 1995; Buysse and Verbeke, 2003; Darnall et al., 2010). Secondary stakeholders are those not directly involved in the firm's economic stake, including public interest groups and media (Buysse and Verbeke, 2003). In GHG disclosures, the demand placed on the firm differs depending on the stakeholder. Based on prior studies, our study drew from a list of 10 stakeholders deemed necessary to firms and then asked managers to rate the importance of the stakeholders in relation to their GHG disclosure decisions. These stakeholders are customers, suppliers, industry peers and competitors, community, media and non-governmental organisations, shareholders, investors, employees and government/ regulators. 
2.2.1 Stakeholder pressure
Customers and suppliers play a crucial role in a firm’s search for value creation. For example, Anderson et al. (1999) explain that the value chain relationship – i.e. customer-supplier link – is the primary mechanism through which quality management standards are disseminated and that such a relationship affects a firm’s decision to implement environmental practices (Sarkis et al., 2010). Usually, the relationship between a firm and its suppliers is characterised by agreements, which both parties must adhere to. Therefore, when a firm fails to meet these terms, suppliers might source more environmentally responsible buyers, thereby threatening its aim of value creation (Sarkis et al., 2010).
On the other hand, customers who are increasingly demanding regarding environmental matters may look for their services and products from other environmentally responsible firms. The growing consumer preference for ‘green’ products and services increases pressure on firms to respond to environmental matters (Kock et al., 2012). Other institutional buyers with contracts might simply terminate such contracts in search of environmentally responsible firms (Darnall et al., 2010). Therefore, when firms disclose GHG information, they address the needs of other stakeholders and ensure that the needs of customers and suppliers are met. 
Industry peers and competitors is another stakeholder group that can wield pressure on firm management for GHG disclosure. This is because, in industries where competition is fierce, firms’ strategies reflect the pattern of competition faced (Delmas and Toffel, 2004). Depending on the firm’s positioning in the market, its GHG disclosures can either set the industry trend if it is a market leader or be shaped by industry peers if it is a market follower. This is true because market share determines the level of power and influence a firm has (Delmas and Toffel, 2004). Power is a crucial salient feature of stakeholders. As opposed to value chain stakeholders, the stakeholder relationship is built on a set of unwritten rules about disclosures, which characterise firms in the same industry. 
Community, media and non-governmental organisations’ stakeholders have collectively been referred to as societal stakeholders (Darnall et al., 2010) or environmental stakeholders (Kock et al., 2012). Without a direct economic relationship with the firm, these stakeholders use many means to shape public opinion about a firm. Some of the means used include public protests, strikes, and industry engagement (Sharma and Henriques, 2005).  Pollution-related issues are controversial and attract plenty of public opinions when a firm is deemed environmentally irresponsible. Several private environmental organisations have been established alongside various governmental machinery to help monitor pollution levels. Evidence suggests that stakeholder pressure differs depending on the industry, with those classified as environmentally sensitive coming under greater scrutiny than their counterparts. Firms operating in these industries disclose more information to pass the scrutiny test (Patten, 1991; Cho and Patten, 2007).  Spar and La Mure (2003) demonstrate that NGO pressure has become a dominant part of the senior executives’ psychology to the extent that they are pushed to make more environmental-related disclosure without considering the same cost benefits.  These societal stakeholders are regarded as guarantors for the continued existence of a firm.
Shareholders, investors and employees collectively form what is known as internal stakeholders, and their relationship with the firm is primarily economic (Darnal et al., 2010).  The distinction between shareholders and investors is that the former are individuals or organisations that own some shares while the latter have a financial interest in the firm beyond just shares, including loans and bonds. Shareholders and investors are primary financiers of a firm and are more interested in maximising profits, so they may not be supportive of any management discretionary powers to get involved in environmental-related activities (Navarro, 1988; Kock and Santalo, 2005). Molley et al. (2002) find that shareholders often view environmental improvements and management as costly; hence they are to be avoided and only incurred if they help avoid massive penalty breaches. On the other hand, evidence points out that shareholder attitude towards environmental-related activities has positively changed to reflect a move towards ethical investment (Henriques and Sardorsky, 1996; Brammer and Millington, 2004). This then means that managers can implement environmental disclosure strategies with the full blessing of their shareholders. Employees depend on the institution to achieve their aspirations and earn livelihoods. They are interested in any activities that improve the firm's image and ensure continued survival. When employees perceive or realise irresponsible environmental activities by a firm, they may seek to terminate their contract and join an employer that meets their expectations. Reinhardt (1999) argues that companies with green credentials were likely to attract great talent than those deemed not environmentally sound.  Therefore, it may be argued that managers may be forced to disclose more GHG information under pressure from both employees and shareholders. 
Governments/regulators are other sources of stakeholder pressure for GHG disclosures. Delmas and Toffel (2004) refer to regulatory pressure as representing the extent to which regulators threaten to or impede a company's operations based on their green credentials or environmental performance. Under pressure to meet their international commitments relating to reducing GHG emissions, governments translate such pressures into policies that companies must adhere to. In cases of non-compliance, governments have the power to impose a fine or penalty as such firms do everything possible to ensure avoidance of such breaches. Regulators often seek industry compliance through coercive and/or negative means (Fineman and Clarke, 1996; Delmas and Toffel, 2004). Part of the strategy is disclosing more environmental and GHG information (Deegan and Rankin, 1996; Henriques and Sadorky, 1996; Cho et al., 2012). In climate change, where the reporting regime is primarily voluntary, the government can exercise coercive force by sending a clear signal of their endorsement of any voluntary reporting framework or introducing a voluntary reporting guideline. For example, the UK government published the DEFRA (2009) guidance on how firms should measure and report GHG information.
Therefore, based on preliminary evidence, it is now widely reported that besides firm owners, other stakeholders have a clear and visible legitimate claim on the firm, particularly in environmental-related matters in general (e.g., Brammer and Millington 2004; Bansal 2005; Kassinis and Vafeas, 2006; Darnall et al., 2010; Huang and Kung 2010; Boakye et al., 2020) or, specifically, GHG (e.g., Liesen et al., 2015, Cadez et al., 2019, Chithambo et al., 2020).  In the circumstances, our study anticipates stakeholders’ pressure to be related to GHG voluntary disclosures. Therefore, our central hypothesis is that: 
H1: There is a significantly positive relationship between stakeholder pressure and GHG voluntary disclosures.
2.2.2 Stakeholder pressure and firm size
Research evidence suggests that size is positively related to GHG disclosures. Size represents several things, including visibility, meaning that the larger the firm, the more visible it becomes. This exposes it to intense scrutiny by various stakeholders (Watts and Zimmerman, 1986; Roberts, 1992; Dasgupta et al., 1997; Rivera-Camino, 2006). Big firms are often held to higher standards for environmental sustainability than smaller companies.  Prior research has argued that environmental activists have previously targeted companies such as NIKE and McDonald's partly because of their market visibility – i.e. leadership (Roberts, 2003). Being large is also synonymous with having a large pool of resources which help firm deploy strategies to manage stakeholder pressure.  Thus, large companies could afford the expenditures required to enable a firm to collect and report GHG information, while smaller firms were more resource constrained. Freedman and Jaggi (2005) further argue that the high political costs related to large firms motivate managers of these firms to provide detailed pollution disclosures as a way of demonstrating their efforts to regulators and other interested parties.  Availability of a pool of resources also implies that large firms can attract and employ better-talented management, unlike smaller firms (Bloom and Van Reenen, 2010). Conversely, another stream of literature makes a size case, enormous size being a major stumbling block to a firm’s efforts to engage in voluntary initiatives like GHG voluntary disclosures. Researchers argue that being large may make firms assertive and resist any stakeholder pressure to change (Murphy et al., 1995; Darnall et al., 2010) and often can afford to violate norms and regulations in their search for competitiveness since they can afford related costs of violations as opposed to smaller firms that may prioritise initiatives that could help them meet legal or society obligations (Rivera-Camino, 2006). 
Nonetheless, there is also evidence that the size of the firm moderates the relationship between a firm and its stakeholders. For example, stakeholder tactics in dealing with a firm depend on the firm's size, with larger firms being treated differently to smaller firms on the same issues. For instance, regulatory threats about penalties are more easily administered to a small firm than to a large firm. Again, in some cases, stakeholders such as the media are more willing to provide coverage of large firms than unknown small firms (Darnall et al., 2010). On a general note, size matters since emissions are often considered a function of production volume.  
H2: Firm size moderates the relationship between stakeholder pressure and GHG voluntary disclosures.
3. Data and Methodology
3.1 Sample and research design
          To assess the set hypotheses, we made use of both primary and secondary data. To determine stakeholder pressure on management, we used a survey questionnaire asking responsible managers of their perceived importance of stakeholders relating to GHG disclosures. Both Henriques and Sadorsky (1996) and Darnall et al. (2010) argue that stakeholder pressure perception can be assessed through a survey questionnaire addressed to managers. To measure GHG disclosures, a content analysis of the annual reports that responded to the questionnaire survey, sustainability reports, and firms' websites were undertaken.
3.1.1 Sample selection
The population for the study for both the questionnaire survey and content analysis of the annual reports, sustainability reports and websites of GHG disclosures is the FTSE 100 London Stock Exchange-listed firms as of 30 September 2011. This list of firms was targeted because it is broad enough to cover a broad range of industries, and their size means they are likely to adopt best reporting practices due to market pressures. This is consistent with prior work (e.g., Freedman and Jaggi, 2005; Brammer and Pavelin, 2006; Prado-Lorenzo et al., 2009), arguing that large companies are more likely to be required to report to regulatory agencies and that they could be more concerned with pollution disclosures. To arrive at our sample, 343 financial sector firms, including banks, insurance companies, investment trusts, unit trusts, stockbrokers, and real estate companies, were excluded from the sample because they are subject to different disclosure and statutory requirements (e.g., Mangena and Tauringana, 2007). Of the remaining 657 firms, 247 firms were excluded based on either undergoing significant restructuring in the year or had no corporate office in the UK. This meant that our sample comprised 410 firms. 
3.1.2 Questionnaire design and administration
The survey questionnaire to identify the essential stakeholders in as far as GHG disclosures are concerned was developed based on an extensive review of literature on voluntary disclosures (Greenley and Foxall, 1997; Brammer and Millington, 2004; Cormier et al., 2004; Carter, 2006; Darnall et al., 2010; Huang and Kung 2010). The questionnaire mainly used close-ended questions anchored on a five-point Likert scale and was administered in August/September 2012 (see Appendix II). In developing the questionnaire, several steps/procedures were taken to ensure an improved response rate. The understandability of the questions was rigorously tested through a pilot study. 
The questionnaire was addressed to the finance directors of the 410 firms. Stamped reply envelopes were enclosed with the questionnaire. Three follow-ups were undertaken with the non-respondents through email, telephone and another round of correspondence containing a copy of the questionnaire. This resulted in 86 firms responding, out of which 62 responses were usable, representing a 15.1% response rate. 24 responses were not used because some respondents had not completed all questions on the questionnaire. The response rate compares favourably with previous studies. For example, Beattie and Smith (2012) reported a response rate of 9.3%, while Verma and Dewe (2004) had a 5.8% response rate. The responding firms and a sample of those that did not respond were subjected to non-response bias tests to determine the representativeness of the respondent firms. Specifically, a two-tailed t-test was carried out using the mean turnover and number of employees of the initial sample and the responding firms, and there were no significant differences. In line with prior studies (Darnall et al., 2010), we also ensured that our survey is free from a social desirability bias. This was done by ensuring that all the respondents were assured of their anonymity and that they were aware that their responses would be compared with their actual disclosures in periodic reports.  One characteristic of social desirability bias is that there is less variability in responses, which can potentially affect the results' statistical significance.  
Since the data are primarily self-reported and collected through the same survey questionnaire in the same period, standard method variance – i.e. variance attributed to the measurement method – may result in systematic measurement error and bias the estimates (Podsakoff et al., 2003). To check this, we conducted a factor analysis in which all the nine variables were subjected to explanatory factor analysis, using unrotated principal components factor analysis and principal component analysis with varimax rotation, to determine the number of factors necessary to account for the variance in the variables. The rationale for the test is that if standard method variance is present, either a single factor will emerge from the factor analysis or one factor will account for the majority of the covariance among the variables (Posakoff and Organ, 1986; Andersson and Bateman, 1997; Steensma et al., 2005). This test is also called a discriminant validity test (Podsakoff and Organ, 1986). 
The results of our principal component analysis revealed three distinct factors with eigenvalues of greater than 1.0. All these factors accounted for almost 65% of the total variance. The most significant factor explaining only about 34% was not too large compared to the other factors.  Finally, we tested the reliability of the list of items in the survey instrument as stakeholders using a Cronbach’s Alpha test. Together all the items identified as stakeholders tested were reliable and valid with a Cronbach’s Alpha score of 0.72. Generally, a score of 0.70 and above is good and acceptable (Nunnally, 1967; Churchill, 1979; Field, 2009). 
3.2 Dependent Variable
3.2.1 Quantifying GHGs voluntary disclosures
To quantify GHG voluntary disclosures, the GHG voluntary disclosure list of items was compiled after reviewing prior literature. Unlike previous studies (e.g., Prado-Lorenzo et al., 2009), which based their list of items on one GHG disclosure guidance, we included all relevant items from several GHG reporting frameworks such as GHG Protocol (2004), GRI (2006), DEFRA (2009), British Standard ISO 14064-1 (2006), Global Framework for Climate Risk Disclosure (2006) and Climate Disclosure Standard Board (CDSB, 2010). The final index had 60 items comprising 34 items relating to qualitative disclosures and 26 quantitative disclosures (see Appendix 1). This checklist is comparatively more comprehensive than previous studies, such as Prado-Lorenzo et al. (2009), with a checklist of 19 items only. The validity and suitability of the research index was reviewed and confirmed by two independent academics experienced in disclosure index-based studies. 
To quantify the GHG disclosures, the content analysis technique was used to score the firm’s annual reports, sustainability reports, and website. Content analysis technique has been widely used in disclosure studies (Wiseman, 1982; Hossain et al., 1994; Toms, 2002; Mangena and Tauringana, 2007; Prado-Lorenzo et al., 2009; Huang and Kung, 2010; Tauringana and Chithambo, 2015; Tingbani et al., 2020; Boakye et al., 2020). Literature suggests that the quantification of the disclosure can either be done on a weighted or an unweighted basis. Gray et al. (1995b) suggest that the adoption of either method does not materially alter the results. An un-weighted approach has been adopted for this study which is most appropriate when no importance is given to specific user groups (Cooke, 1989; Hossain et al., 1994).  A company is awarded a score of ‘1’ for the disclosed item and ‘0’ if not disclosed. However, the company is not penalised if the item does not apply. The total disclosure index score is then captured for each sample firm as a ratio of the total disclosure score divided by the maximum disclosure for the firm. The disclosure index for each firm is then expressed as a percentage. 
3.3 Independent variables
3.3.1 Stakeholder pressure
Pressure from stakeholders was determined by a survey questionnaire completed by the senior managers of the sampled companies. Managers were asked how important or unimportant each stakeholder was to the firm regarding reporting or disclosing GHG information. The list of stakeholders comprised suppliers, customers, employees, government/regulators, shareholders, investors, community, industry peers/competitors, non-governmental organisations, and media. The respondents indicated whether these stakeholders were very unimportant (1), unimportant (2), neutral (3), principal (4) or very important (5). Thereafter all the 10 items except government/regulators were subjected to a common factor analysis, which resulted in three factors accounting for three stakeholder pressures.
Our analysis of factor loadings indicated that factor one related to the managerial perception of stakeholders that provide crucial resources. These included stakeholders like shareholders, community and investors; hence, this was labelled provider stakeholders (Rivera-Camino, 2006). GHG reporting undoubtedly requires substantial investment in technologies and human capacity (see Hutchinson, 1992; Ratnatunga and Balachandran (2009), so the shareholders provide a firm's immediate support in such ventures. A community within which a firm exists legitimises the efforts of a firm in environmental reporting and management and provides a firm with the much-needed customer and potential employees’ base to patronise its services. Community dissatisfaction with a firm’s environmental credentials might lead to devastating consequences like boycotting its services or severe negative campaigns that may prompt new legislation (Clarkson, 1995). Clair et al. (1995) argue that the local population or community could impose restrictions by mobilising public opinion for or against a corporation’s environmental performance. 
The second factor was predominantly made up of stakeholders that we classified as social stakeholders (Murillo-Luna et al., 2008). The group includes NGOs, competitors and media. The media and NGOs’ primary weapon is to mobilise other stakeholders’ opinions against any firm perceived as environmentally irresponsible. Competitors also have an indirect influence on what a firm might do in terms of environmental management. Thus, depending on their market positioning, industry peers or competitors may set the trend on environmental and GHG disclosures, which the firm might find hard to ignore. 
The third factor is known as organisational stakeholders (Henriques and Sadorsky, 1999) and comprises suppliers, customers and employees. According to Camino (2004), these have a significant impact on determining the company's success. Employees develop and implement a firm's strategy, including environmental strategy – hence, their role in achieving success needs no emphasis. Thus, the company's success in implementing environmentally-friendly policies largely depends on the competence and responsiveness of its employees (Hart, 1995; Ramus and Steger, 2000). Those firms with a bad environmental reputation may also find it hard to attract or retain highly qualified employees with a strong preference for environmentally friendly policies (Reinhardt, 1999). Customers patronise a firm's services and products, so if a firm has a bad environmental record, they might stop buying its products. Green-minded suppliers can also pressure a firm to adopt environmentally friendly policies (Henriques and Sadorky, 1999).
Following prior literature (Buysse and Verbeke, 2003; Murillo-Luna et al., 2008; Darnall et al., 2010), which often classifies government separately, this study considered government a regulatory stakeholder, and it formed its own factor number four. Generally, environmental regulations are regarded as the use of coercive power that restricts an organisation’s discretion.  A Cronbach’s Alpha was performed on these factors to gauge their reliability, and all were deemed reliable (refer to Table 1). Based on prior literature, we control for size measured as total assets transformed into a natural logarithm. This follows prior studies (Freedman and Jaggi, 2005; Rankin et al., 2011). 
3.5 Empirical model
We employ three hierarchical OLS regression models to determine the impact of stakeholders’ pressures on GHG disclosures. Details of these empirical model specifications are stated below: 
GHG = β0 + β1(Stakeholder) + β2(Size) + µ

                                                         (1)
GHG = β0 + β1(Stakeholder) + β2(Stakeholder X Size) + β3(Size) + µ,
   (2)
Where GHG is the GHG-disclosure index; Stakeholder denotes potential stakeholder pressures from external groups, and Size denotes control variables. Stakeholder X Size denotes the interaction effect of stakeholder pressures and firm size. β is a set of vector parameters; µit is a random variable. 
4. Results and discussion
4.1 Descriptive statistics
Table II provides descriptive statistics of both dependent and independent variables used. The mean GHG disclosure score was 0.31, with a standard deviation of 0.22. The mean size of the sampled companies was £4,046.24 million (range £35.26 million to £61,382 million). An examination of the correlation matrix suggests no collinearity problems. We further ran the VIF test, which confirmed our observation of no multi-collinearity. 

[INSERT TABLE II HERE]
4.2 Multivariate results and discussion 
4.2.1 Baseline estimation 
The results of the three hierarchical OLS regression models used to test the hypotheses are presented in Table III. The first model presents the baseline model for our study. In the model, we only incorporated the size control variables in order to determine their relevance in influencing firms’ GHG disclosure. The explanatory power, i.e. R2, is 29.3% and is significant, which clearly demonstrates their relevance in explaining the relationship. In this model, the size is a significant factor at p<.01. The finding on size is consistent with prior studies on GHG disclosures (see Freedman and Jaggi, 2005; Prado-Lorenzo et al., 2009; Rankin et al., 2011; Berthelot and Robert, 2012). Even though the FTSE100 comprises large companies in the UK, size is still an essential determinant of GHG disclosures. This determinant is also in conformity with theoretical arguments that large firms are subject to intense public scrutiny and have a diverse range of stakeholder pressures, which forces them to demonstrate their climate change and environmental credentials through disclosures. It could also be that larger firms have the resources and expertise required to design and implement an information system necessary for reporting GHG information. Larger firms are also expected to have a complicated web of stakeholders' networks; subsequently, they may experience pressure from a diverse range of stakeholders, forcing them to disclose more GHG emissions information.
Model 2 tested the effects of the stakeholder pressures, with size as the control variable. The model explained that 41.9% of the variation in GHG disclosures. It also had the size and regulatory stakeholder significant at p<.01 while organisational stakeholder was significant at p<.05.  This partly supports hypothesis 1, which states a positive relationship between stakeholder pressure and GHG disclosures, and further identifies which stakeholder pressure matters. 
To determine whether there was an improvement in the model fit, besides monitoring the change in R2, we calculated a log-likelihood ratio to help determine the appropriate model. Our chi-square indicated that considering all the variables resulted in a statistically significant model. The Log-likelihood ratio had LR chi2(4) of 11.92 with Prob>chi2 of 0.018 (detailed results not shown but available upon request). Our findings suggest that stakeholder pressure from provider stakeholder pressure (i.e. shareholders, investors, community) and social stakeholder pressure (i.e. media, competitors and NGOs) does not matter when it comes to GHG disclosures. The lack of significant provider stakeholder support is consistent with the observations of prior literature, notably Sullivan and Gouldson (2012). They found no evidence that investors/shareholders were using GHG/environmental information in their decision making despite intense lobbying for more information on GHG emissions. In their study of GHG disclosures by UK major supermarkets, they concluded that the quality of disclosures was not improving due to investors’ lack of interest.
Therefore, the non-significance of shareholder/investor pressure could mainly imply a lack of such pressure on management to disclose GHG information rather than a managerial choice to overlook such pressure. GHG disclosures require substantial investment in systems to collect and report (Hutchinson, 1992; Ratnatunga and Balachandran, 2009), so shareholders may be unwilling to see their part of investment dedicated to this cause expense of dividends and may not exert much pressure on management. It is, however, worth noting that this finding sharply contradicts how managers initially ranked them. According to Appendix 2, shareholders/investors were the highest-ranking group. However, when it comes to disclosure, they have no significant influence. Thus, although perceived as necessary by managers, shareholders have no significant association with the extent of a firm’s GHG disclosures (Rivera-Camino, 2006). This underscores the gap that exists between perception and action. 
Regarding social stakeholder pressure, our results suggest that although they may emerge as a critical secondary stakeholder, they may not sufficiently produce the pressures for companies to disclose GHG emissions. Friedman and Miles (2002) argued that the relationship between a corporation and NGOs is often non-contractual. They usually do not need each other to survive. In this regard, management often disregards the wishes of these groups by simply branding them as ‘fanatics’. Sarkis et al. (2010) made a similar observation arguing that pressure from media is not enough to force firms to invest in systems that help implement environmental practices. Similarly, Fiedler and Deegan (2002) found that pressure from specific key stakeholders such as the governments compel some firms to respond to the pressure exerted by NGOs. Thus through their engagement or communication with public and governmental organisations, environmental lobby groups can pressure firms (Henriques and Sadorsky, 1996). 
The significance of stakeholder pressure emanating from organisational stakeholders underscores the increasing awareness these groups have of climate change issues. Their ability to A firms will accommodate the environmental wishes of suppliers, customers and employees through fear of losing vital relationships with them, which might threaten its going concern. In essence, corporations regard their relationship with these groups as being contractual either explicitly or implicitly. As such, they are willing to compromise or are seen to have conceded to these stakeholder demands (Friedman and Miles, 2002). Orsato and Wells (2007) argued that large firms operating in highly competitive supply chains now recognise that greening supply chains is necessary. In fact, green suppliers might stop delivering vital inputs/services to protect their reputation (Henriques and Sardorsky, 1999).  
The fact that regulatory pressure turned out significantly confirms the essential role governments are expected to play to influence company GHG disclosures. This is consistent with findings and arguments from prior literature. For instance, Delmas (2002) found that most companies' adoption of ISO 14001 was because of the government's coercive pressure, which was demonstrated by the government sending a clear signal of their endorsement of the standard. In the contextual country setting of this study – i.e. the UK – there is clear evidence of coercive government pressure to force firms to disclose their green credentials. The UK government has been stepping up its efforts to reduce GHG emissions and achieve its set targets. For example, the UK government was the first country in the world to pass a long-term, legally binding framework to tackle the dangers of climate change in the Climate Change Act 2008. The Act set a legally binding target of at least an 80% cut in greenhouse gas emissions by 2050 and a reduction in emissions of at least 34% by 2020 against a 1990 baseline.  Since then, the UK government has taken several measures, including issuing guidance on the way companies should report their greenhouse gas (GHG) emissions (DEFRA, 2009); published a review of the contribution the reporting of GHGs makes to emissions’ reductions (DEFRA, 2010); and made an announcement that from 2013 it became mandatory for listed firms to report their GHGs in the annual report to ensure that it remains on course to meet targets set. 
Moderating effect of size on the relationship between stakeholder pressure and GHG disclosures    
Model 3 tested the moderating effect of size on the relationship between GHG disclosure and stakeholders’ pressure. This resulted in a marginal increase in R squared to 43.7%, with organisational, regulatory stakeholder pressures and size all significant at p<.05.  The results confirm that size is an essential factor in moderating stakeholder pressure on GHG disclosures. This is in line with prior studies (Rivera-Camino, 2006; Darnall et al., 2010).  The moderating effect of size on organisational and regulatory stakeholder pressures is positive and statistically significant at p<.05. On social stakeholder and provider stakeholder pressure, it is positive but non-significant. This implies that advocacy – i.e. media and NGO pressure and shareholder/investor and community pressure – similarly affects all companies regardless of their size. The significant positive result on government pressure and organisational stakeholder pressure suggests that these pressures differ depending on the size of the firm. Prior studies have indeed argued that governmental pressure is more likely to translate into action on smaller firms than larger firms, suggesting that regulators for fear of substantial political costs involved in penalising a large firm prefer endless negotiations with large firms than smaller firms where penalties are levied swiftly (Firestone, 2002). However, our results are different in the sense that they suggest more government pressure on larger firms when it comes to GHG disclosures. 
5. Summary and conclusion
This paper has investigated the importance of various stakeholders’ pressure as perceived by management in their greenhouse gas (GHG) disclosure decisions. The other objective was to determine which stakeholder pressures explain the variation in the extent of GHG disclosures. The paper also investigated whether firm size moderates the relationship between some stakeholders and GHG disclosure. The study was based on 62 UK FTSE 100 firms that responded to a questionnaire survey.  In terms of the perceived influence on their GHG disclosure decisions, the stakeholder group (shareholders, investors and community) was perceived by management to have the most significant influence. This was followed by government regulators, organisational (employee, customers and suppliers) stakeholders, and social (competitors, NGOs and media) stakeholders. The regression results suggest a positive and significant relationship between perceived organisational and regulatory stakeholder pressure and actual GHG disclosures. The provider and social stakeholders have no significant influence on actual GHG disclosures. The results further suggest that the relationships between organisational and regulatory pressure are moderated by firm size. 

Our results provide insights into how firms manage or respond to stakeholder pressure through GHG voluntary disclosures. More importantly, our findings identify which stakeholders’ pressure affects the extent of the GHG voluntary disclosures in the UK. Managers striving to allocate scarce resources towards stakeholder management might identify stakeholder pressure to deploy resources towards those activities that target the essential stakeholders.  Equally, although government pressure has proved significant, policymakers, other than just targeting the firms, might devise other strategies targeting those stakeholders with leverage over a firm's disclosure behaviour as a way of applying indirect pressure.  For public policymakers to effectively influence firm behaviour towards more disclosure of GHGs information, they must know which stakeholders are influential as this is essential in policy design. The results also indicate that the effect of size on GHG voluntary disclosures is direct and can also be channelled through the managerial perception of stakeholder pressure. This means that managers in large firms perceive the pressure from particular stakeholders to be intense. Hence, they respond accordingly through GHG disclosures. Thus, when managers are rolling out various disclosure strategies, they must consider the size of their institution because this moderates stakeholder influence on their company's disclosure behaviour.  
One limitation of our study is the use of cross-sectional data, which meant that we could not identify the dynamic effects existing between stakeholder pressure, size and managerial characteristics. The findings of this study might also be limited to the UK context. Therefore the results may not apply to other countries. Future studies should, therefore, investigate whether similar stakeholder pressure is significant in other countries. Some might also point to the vulnerability of using a survey in measuring stakeholder pressure because it is prone to response bias.  However, our use of secondary data sources to compare and contrast the managerial perceptions and the statistical tests that failed to provide evidence of such bias might counter that argument. Going forward, we still see potential in investigating the role that managerial specific characteristics play in moderating disclosure decisions. 
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Appendix I: GHG Disclosure Score Index
 
 
Qualitative Disclosures
 
1
Institutional background

2
Period covered by the report

3
Statement on company position on climate change and related responsibilities

4
Corporate governance on climate change

5
Climate change opportunities and company strategies

6
Climate change impact on business operations, including supply chains

7
Identification of regulatory risks as a result of climate change

8
Identification of all other risks as a result of climate change

9
Actions/measures taken to reduce/mitigate climate change impact

10
Adaptation strategies to climate change effects
 
 
 
11
Regulated schemes to which a firm belongs

12
Reporting guidelines used in GHG reporting

13
An assurance statement on disclosed information

14
Contact or responsible person for GHG reporting 
 
 
15
Organisation boundary and consolidation approach

16
Base year

17 
Explanation for a change in the base year

18 
GHGs covered, including those not required by the Kyoto protocol

19
Sources and sinks used/excluded

20
Conversion factors used/methodology used to measure or calculate emissions

21 
The explanation for any changes to methodology or conversion factors previously 
used
22
A list of facilities included in the inventory for GHG emissions

23 
Information on the quality of the inventory, e.g. causes and magnitude of uncertainties
 in estimates

24
Information on any GHG sequestration

25
Disclosure of the supplier and the name of the purchased green tariff 
 
 
26 
Explanations for changes in the performance of total GHG emissions in Co2 metric
tonnes

27 
Explanation of any country excluded if the global total is reported 
 
 
28 
Explanations for changes in the performance of scope 1 emission

29
Details of any specific exclusion of emissions from scope 1

30
Explanation for the reason of any exclusion from scope 1 
 
 
31 
Explanations for changes in the performance of scope 2 emissions

32
Details of any specific exclusion of emissions from scope 2

33
Explanation for the reason of any exclusion from scope 2 
 
 
34
Explanations for changes in the performance of scope 3 emissions

 
Quantitative Disclosures
 
35
Total GHG emissions in Co2 metric tonnes

36
Comparative data of total GHG emissions in Co2 metric tonnes

37
Future estimates of total GHG emissions in Co2 metric tonnes

38
GHG emission by business unit/type/country

39
GHG removals quantified in tonnes of Co2e 
 
 
40
Scope 1 emissions

41
Comparative data on scope 1 emissions

42
Future estimates of scope 1 emissions 
 
 
43
Scope 2 emissions 

44
Comparative data on scope 2 emissions

45
Future estimates of scope 2 emissions
 
 
 
46
Scope 3 emissions

47
Comparative data on scope 3 emissions

48
Future estimates of scope 3 emissions
 
 
 
49
Emission of direct Co2 reported separately from scopes

50
Emission not covered by Kyoto and reported separately from scopes

51
Emission attributable to own generation of electricity/heat/steam sold or transferred to 
another organisation

52
Emission attributable to own generation of electricity/heat/steam purchased for resale to end-users

53
For purchased green tariff state the reduction in tonnes of Co2 per year

54
Additional carbon saving associated with the tariff as a percentage 
 
 
55
Quantitative data estimates of the regulatory risks as a result of climate change

56
Quantitative data estimates of all other risks as a result of climate change 
 
 
57
GHG emission performance measurement against internal and external benchmarks, including ratios

58
GHG emission targets set and achieved

59
GHG emission offsets information

60
Comparative information on targets set and achieved 
Appendix II
Firm GHG disclosures and stakeholder importance
General instructions and information:
· This survey questionnaire is for academic purposes only; all responses will be held in strict confidence. No individual will be identified.
Section A: Background Information
1. Please provide the following information:
   Information relating to yourself:
i) Name of Company …………………………………………………………...
ii) Job Title………………………………………………………………………
iii) Gender……………………………………………………………………
Please circle the appropriate answer relating to you in each of the columns in the table below:
	iv) Your Age (Years)
	v) Your length of Time in Job (Years)
	vi) Your Education

	a. <39
b. 40-49
c. 50-59
d. 60+
	a. <4
b. 4-9
c. 10-15
d. >15
	a. High School Certificate
b. College Degree
c. MBA
d. Non-MBA Master’s
e. >Master’s


Section B: Stakeholder importance to a Firm’s GHG voluntary disclosures
2. How important or unimportant is each of the following stakeholders to your company with regard to reporting or disclosing GHG information? (Please circle) 
	Very Unimportant
	Unimportant
	Neutral
	Important
	Very Important

	1. Suppliers 

	1
	2
	3
	4
	5

	2. Customers

	1
	2
	3
	4
	5

	3. Employees
	1
	2
	3
	4
	5

	4. Government/Regulators 

	1
	2
	3
	4
	5

	5. Shareholders
	1
	2
	3
	4
	5

	6. Investors

	1
	2
	3
	4
	5

	7. Community
	1
	2
	3
	4
	5

	8. Industry Peers/Competitors

	1
	2
	3
	4
	5

	9. Non-Governmental Organisations/Lobby groups
	1
	2
	3
	4
	5

	10. Media 

	1
	2
	3
	4
	5


11. Other (please specify………………………………………………………….
Thank you for taking the time to complete this questionnaire.
Your assistance in providing this information is very much appreciated.
If there are any comments you would like to make regarding this survey, please do so in the space provided below:
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
	Table I: Factor loadings of stakeholder influences
	 
	 

	
	
	
	
	
	

	
	
	Provider Stakeholders
	Social Stakeholders 
	Organisational Stakeholders

	
	Suppliers
	-0.1464
	-0.0255
	0.7855
	

	
	Customers
	0.4117
	0.0352
	0.6678
	

	
	Employees
	0.3835
	0.1045
	0.6700
	

	
	Shareholders
	0.9201
	0.0845
	0.1017
	

	
	Investors
	0.9022
	0.0951
	0.0319
	

	
	Community
	0.5482
	0.1312
	0.3587
	

	
	Competitors
	0.0428
	0.6617
	0.3101
	

	
	NGOs
	0.0246
	0.8052
	-0.0035
	

	
	Media
	0.2108
	0.8139
	-0.0613
	

	
	
	
	
	
	

	
	Eigenvalue
	3.1042
	1.5411
	1.2471
	

	 
	Cronbach's Alpha
	0.797
	0.6504
	0.6262
	 


	
	Table II: Correlation and descriptive statistics
	 
	 
	 
	 
	 

	
	
	1
	2
	3
	4
	5
	6
	7
	8

	1
	GHG Disclosures
	1.00
	 
	 
	 
	 
	 

	2
	Size
	0.38***
	1.00
	
	
	
	

	5
	Provider Stakeholder
	0.14
	0.22*
	1.00
	
	
	

	6
	Social Stakeholder
	0.03
	0.28**
	0.24**
	1.00
	
	

	7
	Organisational Stakeholder
	0.17
	-0.02
	0.39***
	0.17
	1.00
	

	8
	Regulatory Stakeholder
	0.33***
	0.19
	0.34***
	0.42***
	0.16
	

	
	
	
	
	
	
	
	

	
	Mean
	0.31
	4046.24
	3.98
	3.34
	3.74
	1.00

	
	Std. Deviation
	0.22
	9406.22
	0.62
	0.71
	       0.71
	

	
	Minimum
	0.05
	35.26
	2.67
	1.67
	1.67
	4.00

	
	Maximum
	0.88
	61382.00
	5.00
	5.00
	5.00
	0.82

	
	Kurtosis
	2.86
	27.49
	2.21
	2.65
	3.02
	1.00

	
	Skewness
	1.01
	4.82
	-0.16
	-0.32
	-0.32
	5.00

	 
	Variance Inflation Factors
	        -
	1.17
	1.48
	1.34
	1.21
	4.27

	
	N=62  ***p<0.01, ***p<.05, *p<0.1

	
	
	
	
	
	
	
	-0.74

	
	
	
	
	
	
	
	
	
	1.36

	
	
	
	
	
	
	
	


	
	Table III: Impact of  stakeholder pressure, the size of greenhouse disclosures

	
	
	
	
	
	
	
	
	
	

	
	Variable
	Model 1
	Model 2
	Model 3
	Model 4

	
	 GHG disclosure (DV)
	Coefficient
	Std. Error
	Coefficient
	Std. Error
	Coefficient
	Std. Error
	Coefficient
	Std. Error

	
	Size
	.078***
	0.014
	
	
	.070***
	0.013
	.076**
	0.031

	
	Provider Pressure
	
	
	0.059
	0.05
	0.015
	0.044
	
	

	
	Social Pressure
	
	
	0.037
	0.043
	0.057
	0.041
	
	

	
	Organisation Pres
	
	
	0.090**
	0.042
	0.079**
	0.039
	
	

	
	Regulator Pressure
	
	
	0.105***
	0.038
	0.087***
	0.025
	
	

	
	Size x Provider
	
	
	
	
	
	
	        0.004
	     0.006

	
	Size x Social Pres
	
	
	
	
	
	                                                                0.007
	                  0.005                          
	 

	
	Size x Organisation
	
	
	
	
	
	
	.012**
	0.005

	
	Size x Regulatory Pressure
	
	
	
	
	
	.011***
	0.003

	
	R-squared
	                  0.293
	
	0.195
	
	0.419
	
	0.437
	

	
	Adjusted R-squared
	0.256
	 
	0.137
	 
	0.342
	 
	0.362
	 

	
	
	
	
	
	
	
	
	
	

	
	*** p<0.01, ** p<.05
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	Table IV
	
	
	
	
	

	Stakeholder Ranking
	Mean Score
	Standard Deviation
	% agreed or strongly agreed
	% disagree or strongly disagree
	% neutral  

	
	
	
	
	
	

	Suppliers
	3.35
	1.06
	48.6%
	24.3%
	27.0%

	Customers
	3.84
	1.04
	67.6%
	10.8%
	21.6%

	Employees
	4.05
	0.91
	73.0%
	5.4%
	21.6%

	Government/Regulators
	4.05
	0.70
	78.4%
	0.0%
	21.6%

	Shareholders
	4.19
	0.74
	86.5%
	2.7%
	10.8%

	Investors
	4.16
	0.83
	83.8%
	5.4%
	10.8%

	Community
	3.86
	0.59
	75.7%
	0.0%
	24.3%

	Industry Peers/Competitors
	3.24
	0.95
	43.2%
	18.9%
	37.8%

	Non-Governmental Organisations/Lobby groups
	3.35
	1.11
	48.6%
	18.9%
	29.7%

	Media
	3.22
	0.82
	35.1%
	10.8%
	54.1%
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