


How does Secondary Stakeholders’ Pressure influence the relationship between Environmental Information Disclosure and Environmental Performance? 

[bookmark: _Toc123203569][bookmark: _Toc136242078]Abstract
	The concept of sustainable development and the concerns for environmental issues have become a national trend. Many firms respond to the pressures of their stakeholders by voluntarily disclosing their environmental information. However, some firms may disclose their environmental information for greenwashing instead of protecting the environment for sustainability. Prior studies show mixed findings regarding the relationship between environmental information disclosure and environmental performance. Therefore, this study aims to answer whether environmental information disclosure (EID) improves firms’ environmental performance. If yes, what contingency impedes or facilitates the positive relationship between a firm’s EID and environmental performance? This study collected data from Corporate Social Response (CSR) reports from 2014 to 2021, published by 98 listed firms in Taiwan. The empirical result shows that a firm’s environmental information disclosure positively impacts its environmental performance. However, the pressure of secondary stakeholders negatively moderates the positive relationship between environmental information disclosure and environmental performance.
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1. [bookmark: _Toc123203570][bookmark: _Toc136242079]Introduction
	Sustainable development and green transformation are the issues and challenges that firms need to address.  As an approach to pollution reduction (Ahmad, Li, & Tian, 2019), governments and non-profit organizations have advocated that firms should proactively disclose more environmental information that promotes the development of environmental strategies. Thus, stakeholders have paid much attention to firms' environmental information disclosure actions (Aragón-Correa, Marcus, & Hurtado-Torres, 2016). The relationship between environmental information disclosure (hereafter referred to as EID) and firm environmental performance has been a crucial issue in business ethics and environmental sustainability, supply chain management, and strategic management. Although many studies suggest that EID should be a strategic initiative, the relationship between EID and environmental performance remains mixed. Some empirical works reported that firms with higher promise in environmental responsibility could obtain legitimacy and earn a higher green image when they disclose environmental information. Therefore, from the institutional theory, more environmental information disclosure results in better environmental performance (Ahmed, Zhao, Ahmad, & Habiba, 2020; Bansal & Roth, 2000; Ding, Ye, Yang, Efimova, Steblyanskaya, & Zhang, 2022; Ren, Wei,  Sun,  Xu,  Hu,  & Chen, Symeou, Zyglidopoulos, & Gardberg, 2019). From the perspective of signaling theory, firms with greater CSR performance are more likely to disclose their CSR information (Uyar, Karaman, & Kilic, 2020). Some empirical works show that the positive relationship between carbon information disclosure and carbon performance has been supported in carbon-intensive and heavily polluting industries (Dan, Shen, & Guo, 2023; Ding, Liu, & Chang, 2023). However, firms with poor environmental performance or negative environmental events will face social and political pressure from stakeholders, so they may voluntarily disclose their environmental information more to alter people’s perspectives and perceptions (Clarkson, Overell, & Chapple, 2011; Jin, Li, & Hoskisson, 2022). Aragón-Correa, Marcus, and Hurtado-Torres (2016) empirical work reports that some firms legitimate their existing practices by disclosing more environmental information with poor environmental performance. Huang and Chen (2015) report that environmental information disclosure has an insignificant impact on waste reduction. Dagestani and Qing (2022) review the sixteen empirical works in mainland China from 2000 to 2020 and find that only nine papers (69.2%) studies support the positive relationship between environmental information disclosure and its outcome. Does more environmental information disclosure really result in higher environmental performance? Although the current literature acknowledges that environmental information disclosure may impact a firm’s environmental performance, the inconsistent theoretical perspectives and empirical outcomes leave the question, “Does a firm’s environmental information enhance its environmental performance?” unanswered. This study re-examines the relationship between a firm’s environmental information disclosure and environmental performance to contribute to existing literature. 
After systematic literature reviews, this study identifies the following research gaps. First, many prior investigations adopt subjective measurements to evaluate environmental information disclosure, stakeholders’ pressure, and/or their joint effect on environmental performance (Liu, Fang, Feng, & Xi, 2023; Rhee, Park, & Petersen, 2018; Shubham, Charan, & Murty, 2018; Ying, Shan, & Tikuye, 2021; Yang, Shen, Li, & Li, 2022). However, subjective cognition may have a discrepancy between disclosure and actual action (O'Reilly III & Tushman, 2013; Chen, 2022). The informants' perceptions would not necessarily reflect the situation, especially in environmental investment decisions, information disclosure, and outcomes. Specific events may influence the perceptions of firms’ environmental initiatives. The pressure of stakeholders in eco-friendly is also changing frequently.
Second, many studies emphasize the roles of stakeholders in environmental sustainability. Stakeholders pressure firms to improve environmental performance by enhancing environmental transparency and accountability (Aragón-Correa et al., 2016; Liao, Lin, & Yu, 2008). However, stakeholders can be categorized as primary and secondary. Primary and secondary stakeholders may have different influences on firms’ environmental initiatives (Rhee et al., 2018). Primary stakeholders, which include shareholders, customers, employees, and suppliers, have direct influence or decision-making power over firms' disclosure decisions. Secondary stakeholders are those stakeholders who do not have direct economic transactions with firms (Shubham et al., 2018; Clarkson, 1995), such as national and regional governments, non-profit or non-governmental organizations, media, local communities, and academic institutions (Liu et al., 2023; Park, Chidlow & Choi, 2014; Su & Tsang, 2015). Secondary stakeholders indirectly influence firms’ disclosure initiatives, and firms can respond proactively or reactively (Su & Tsang, 2015). The environmental information interests may not always align between primary and secondary stakeholders (Ding et al., 2022). Most previous studies either do not differentiate secondary and primary stakeholders from stakeholders or focus on the role that is played by primary stakeholders, such as suppliers and customers (Fernandez-Feijoo, Romero, & Ruiz, 2014; Lu & Abeysekera, 2014; Marshall, McCarthy, Claudy, & McGrath, 2016; Yin & Wang, 2017). The role of secondary stakeholders is overlooked. Zhang, Chen, and Jia (2023) indicate that a firm’s disclosure strategy will respond to governmental regulations. Considering CSR disclosure will increase legitimacy management costs, firms will disclose more CSR scope to gain legitimacy and less CSR emphasis on reducing costs. For example, Ding et al. (2022) report that the financing constraints of financial institutions inhibit the relationship between environmental information disclosure and firms' environmental sustainability performance. Secondary stakeholders may play a different role in the relationship between environmental information disclosure and environmental performance than primary stakeholders. If environmental sustainability is not always a win-win strategy, firms may face an eco-friendly tension between the profit-seeking demand of primary stakeholders (shareholders) and the pressure of secondary stakeholders (Kim & Lyon, 2015). This tension may force firms to exaggerate their environmental accomplishments through their information disclosure strategies (Kim & Lyon, 2015). The role of secondary stakeholders is critical in firms’ decision-making on environmental information disclosure (Schmidt, Foerstl, & Schaltenbrand, 2017; Su & Tsang, 2015). 
This investigation re-examines the relationship between firms’ environmental information disclosure and environmental performance to address the above research gaps. We also check the impact of the pressure of secondary stakeholders on the relationship between environmental information disclosure and environmental performance. This empirical work establishes panel data by coding the corporate social responsibility (CSR) reports from 2014 to 2020 published by listed firms in Taiwan. This paper may contribute to the existing literature by identifying secondary stakeholders' role in the relationship between environmental information disclosure and environmental performance. This paper is organized as follows. First, we review the literature on environmental information disclosure, environmental performance, and the pressure of secondary stakeholders to establish the hypotheses. We describe the data collection procedure and measurements in the research method section and report the findings in the following empirical results section. We present the theoretical contributions and managerial implications in the last section.
[bookmark: _Toc136242082]Literature review and hypotheses development
[bookmark: _Toc136242083]Theoretical background
Based on institutional theory, most of the prior studies about environmental sustainability have focused on the linkage among greening practices, antecedents and driving forces, mechanisms, information disclosure, and outcomes (Baalouch, Ayadi, & Hussainey, 2019; Clarkson, Li, Richardson, & Vasvari, 2008; Jackson, Bartosch, Avetisyan, Kinderman, & Knudsen, 2019; Rhee et al., 2018). The social expectations of stakeholders can be a pressure that directs, forces, and rewards firms toward being environmentally responsible (Aragón-Correa et al., 2016). How does a firm communicate with stakeholders and show it is environmentally responsible? Signal theory suggests that environmental information disclosure is a communication strategy that provides a checklist for stakeholders to verify and check a firm's environmental performance. Signaling theory can complement institutional theory in explaining the relationships between environmental information disclosure, stakeholder pressure, and firm environmental performance. 
[bookmark: _Toc136242084] Institutional theory
The institutional theory suggests that social institutions will establish the rules of the game by forming a series of formal and informal norms and regulations (Wright, Filatotchev, Hoskisson, & Peng, 2005). The social adaptation of firms to meet stakeholders' expectations can gain legitimacy benefits and avoid counterbalancing legitimacy risks. The rules of the game will drive firms to consider and engage in eco-friendly behaviors to avoid institutional risks and/or enhance business opportunities by establishing positive relationships with stakeholders (Marshall et al., 2016; Ozdora-Aksak & Atakan-Duman, 2016; Rhee et al., 2018). Chelli, Durocher, and Richard (2014) indicate that a firm must show its value to society by reaching legitimacy and relevance to acquire approval. Stakeholders tolerate firms with better reputations (Jin et al., 2022). Therefore, business practices must simultaneously consider operational efficiency and social approval to gain legitimacy. Firms may try to gain legitimacy and avoid stakeholders’ pressure by disclosing more environmental information, which illustrates how well they are in eco-sustainability and communicating with stakeholders. 
Signaling theory
Firms face intense stakeholder pressure to address environmental issues responsibly (Boshnak, 2022). Signaling theory suggests that firms can mitigate information asymmetry between stakeholders and themselves by voluntarily disclosing information (Uyar et al., 2020). Thus, building a positive linkage between environmental information disclosure and environmental performance is critical to demonstrate responsible environmental initiatives to respond to stakeholders’ expectations (Al-Tuwaijri, Christensen, & Hughes II, 2004). How do firms send a message by disclosing environmental information to stakeholders to show the firms are doing well in eco-friendly? Signaling theory suggests that stakeholders are the signal receivers and the signal environments that influence the relationship between information disclosure and its outcome (Li, Li, Seppänen, & koivumäki, 2023). When stakeholders are bounded rationality with information asymmetry, firms (the signaler) may be at a premium when the stakeholders (receivers) appreciate the signals (Li et al., 2023). Firms with poor environmental performance can obtain legitimacy by sending false signals. Stakeholders cannot easily distinguish whether the receiving signals are only symbolic actions or substantial initiatives (Seele & Gatti, 2017). Thus, environmental information disclosure can be a green communication strategy that signifies firms’ eco-friendly orientations to obtain legitimacy and gain stakeholders' resources and support. 	
[bookmark: _Toc136242086]Hypotheses development
[bookmark: _Toc136242087]Environmental information disclosure and environmental performance
Firms with mandatory environmental disclosure can affect firms’ CSR disclosure strategy that increases environmental information transparency (Zhang et al., 2023). Environmental information disclosure can positively impact firms’ environmental performance for the following reasons. First, environmental information disclosure provides a checklist for stakeholders to evaluate the firms’ environmental initiatives, environmentally responsible behaviors, and outcomes (Zhang et al., 2023). The more environmental information disclosure, the higher the pressure that a firm’s environmental behaviors need to comply with the disclosed information. Thus, firms with a higher level of environmental information disclosure will invest more resources in pollution and waste control to enhance environmental performance.
Second, firms’ response to environmental demands can bring them legitimacy (Tadros & Magnan, 2019). Firms’ investors or partners will ask firms to disclose all relevant information that may influence the investment decisions, including environmental information. Environmental information disclosure can reduce external and agency risks of the information asymmetry problem between firms and investors (Zhang, Su, Wang, & Zhang, 2022). Firms use their capabilities and resources to adapt environmental strategies that improve the sustainable image and environmental performance to reduce external risks like litigation and compliance (Chen, 2022; Cai, Cui, & Jo, 2022). A higher level of environmental information disclosure can increase a firm’s value and reputation (Lu & Taylor, 2016). Firms with higher environmental performance often provide much environmental information (Shima &Fung, 2019; Tadros & Magnan, 2019). Considering the green competitive advantages and legitimacy incentives, firms with excellent environmental performance may be more likely and willing to disclose their environmental information. Thus, we propose that the extent of a firm’s EID may positively affect its environmental performance.
H1: A positive relationship exists between the extent of a firm’s environmental information disclosure and its environmental performance.
[bookmark: _Toc136242088]The impact of secondary stakeholders’ pressure on the relationship between environmental information disclosure and environmental performance
Firms may face pressures from multiple stakeholders (Liu et al., 2023). This research proposes that secondary stakeholders’ pressure, a social pressure, will weaken the positive relationship between environmental information disclosure and environmental performance for the following reasons. First, regulatory frameworks, a firm’s capabilities, and external stakeholders are three driving forces that push a firm to disclose its environmental information (Aragón-Correa et al., 2016). Regulations may increase a firm’s environmental information disclosure and environmental costs simultaneously (Wang, Shen, Li, & Li, 2023). Therefore, when firms disclose their environmental information, they face the dilemma of investing more resources in greening or minimizing the information disclosure. Regulations force firms to face the paradoxes and tensions between legitimacy, efficiency, and economic benefits. When disclosing environmental information, firms with proactive eco-friendly orientations have substantially invested resources in mitigating its impact on the natural environment that can impose operating costs to gain legitimacy without exerting excessive operating costs (Aguilera, Aragón-Correa, Marano, & Tashmant, 2021; Zhang et al., 2023). However, other firms may disclose much environmental information to respond to the governmental disclosure requirements with limited investments in environmental sustainability issues.
Second, significant investments are required to improve product and process design, upgrade facilities, and train employees while adopting an environmentally mandatory strategy (Aguilera et al., 2021). Secondary stakeholders have increased their attention and expectations of firms’ social responsibility and environmental performance (Turker, 2009; Schmidt et al., 2017). However, responding to secondary stakeholders’ pressure may not necessarily compensate for the outcome uncertainty and risk of the environmental initiatives, especially for risk-avoiding CEOs, top management teams, and employees. Further, except for the governments, most secondary stakeholders do not have the authority and power to examine and audit the actual environmental practices and performance. Without direct involvement in implementing eco-friendly practices, secondary stakeholders may find it challenging to obtain environmental information to evaluate environmental initiatives and outcomes (Lee & Laschke, 2023; Li et al., 2023).  Environmental information disclosure is a strategy for firms to gain legitimacy from stakeholders. In responding to the expectations and pressure from secondary stakeholders, firms have the motivation to disclose more information about their poor environmental performance to legitimate their environmental practices. Fulfilling secondary stakeholders' environmental information disclosure demands helps firms get a superior reputation (Ball & Craig, 2010). Without proactive environmental orientation, firms may limit their environmental investments to avoid punishment from secondary stakeholders that weaken the positive relationship between environmental information disclosure and environmental performance.  
Third, secondary stakeholders do not directly contribute to firms’ financial performance, but secondary stakeholders’ pressure will force a firm to respond to sociopolitical domain issues (Smith, Ansett, & Erez, 2011). The interests and concerns of secondary stakeholders may drive the attention of primary stakeholders (Wand & Qian, 2011). Accommodating institutional expectations and norms can enhance collaborative relationships with secondary stakeholders and raise the awareness of primary stakeholders. Firms with opportunism build and maintain a positive relationship with the secondary stakeholders in exchange for extra resources and business opportunities by disclosing environmental information (Ahmed et al., 2020; Barnett, Henriques, & Husted, 2020).
Finally, firms with poor environmental performance face more pressure from secondary stakeholders that will threaten their legitimacy (Patten, 1992). When the negative reviews of secondary stakeholders increase, the pressure firms face will also increase. Firms can use positive strategic noise as a reactive impression management strategy by which firms may influence stakeholders to manage their perceptions and mitigate the impact of a negative event by intentionally disclosing information (Jin et al., 2022). Firms can voluntarily disclose environmental information that stakeholders cannot easily observe to conceal their poor environmental performance. Firms may avoid negative images and comments by voluntarily disclosing environmental information to demonstrate that they are acting aggressively to solve environmental problems. Heavier environmental pressure from secondary stakeholders incentivizes firms to disclose environmental information to signal eco-friendliness and improve their green image, reputation, legitimacy, and financial outcomes (Li et al., 2023). They overstate a firm’s environmental achievements by disclosing environmental information rather than making substantive investments in environmentally friendly practices, which increases the likelihood of greenwashing concerns (Li et al., 2023). However, under the limitation of information asymmetry, stakeholders with bounded rationality find it challenging to identify and punish greenwashing. Consequently, the positive relationship between environmental information disclosure and environmental performance can be weakened when the second stakeholders’ environmental pressure is high. Thus, we propose the following hypothesis.
H2: Secondary stakeholders will negatively moderate the relationship between environmental information disclosure and environmental performance.
· Insert figure 1 about here  -
[bookmark: _Toc123203579][bookmark: _Toc136242089]Method
3.1. [bookmark: _Toc136242090]Sample and data collection
The data of this empirical work was collected from Corporate Social Responsibility Reports (hereafter referred to as CSR reports), which were published by Taiwanese listed firms. CSR Reporting is critical for a firm to respond to social and environmental problems (Ren, Huang, Liu, &Yan, 2023). Since 2014, the Financial Supervisory Commission (SFC) in Taiwan has asked firms to publish CSR reports for four types of listed firms (including the food industry, chemical industry, finance, and insurance industry) and listed firms with paid-in capital that was more than ten billion New Taiwan Dollars (NTD). This study focused on manufacturing firms but excluded those with incomplete environmental information disclosure and environmental performance information in their CSR reports. Some empirical work mentioned that environmental performance improvement was significant in high-pollution industries (Ding et al., 2022; Ding et al., 2023).  This empirical work excluded high-energy consumption firms such as steel, cement, and chemistry to avoid the bios from heavy emission industries. We obtained 98 listed firms that have published CSR reports from 2014 to 2021 and formed a 784 firm-yeas dataset. 
	This study controlled the effect of firm size and organizational slack on firm environmental performance. We collected the firm size and organizational slack data from the database from the Market Observation Post System (https://mops.twse.com.tw/mops/web/ index).
3.2. [bookmark: _Toc136242091]Measurements
3.2.1. [bookmark: _Toc136242092]Independent variable
Environmental information disclosure was the independent variable of this empirical study. The analysis of environmental information disclosure evaluated firms’ publicity and transparency in their CSR reports. Consistent with previous studies, this research followed Global Reporting Initiative (GRI) standards to calculate the number of a firm’s environmental initiatives disclosed in the CSR reports as the proxy of environmental information disclosure (Clarkson et al., 2008; Lu et al., 2014). The three fundamental principles of GRI standards, the global benchmark of environmental, social, and governance (ESG) reporting (Chelli, Durocher, & Fortin, 2018),  were accuracy, balance, and verifiability. The Global Sustainability Standard Board (GSSB) announced the update of the G4 guidelines to GRI standards in 2016. CSR reports published before 2016 followed G4 guidelines to disclose their environmental information. The comparison of GSSB’s sustainability reporting guidelines between G4 and GRI was summarized in comparison table 1.  GRI integrates with institutions that can facilitate the disclosure of environmental information (Chelli et al., 2018). We followed the GRI guidelines as the environmental information disclosure coding standard to make our measurement consistent. When specific environmental information was voluntarily disclosed and consisted of the standard of GRI 301 to GRI 308 in the CSR reports, we coded it as “1”. We summed up the total number as the proxy of the level of environmental information disclosure (Oates & Motlagh, 2016).
· Insert table 1 about here  -
3.2.2. [bookmark: _Toc136242093]Dependent variable 
Environmental performance was the dependent variable of this research. Environmental performance indicates the impact of an organization's business activity on the environment. It involved measuring, monitoring, and reporting an organization's environmental impact and its efforts to manage and reduce that impact. Prior studies have examined the environmental performance of the three major wastes, which included greenhouse gas emissions, wasted water emissions, and business waste (Aragón-Correa et al., 2016; Belhadi, Kamble, Zkik, Cherrafi, & Touriki, 2020; Belhadi, Kamble, Gunasekaran, & Mani, 2021; Huang & Chen, 2015). Following the prior literature, this research evaluated the improvement of environmental performance by the following three indicators, which included improvements in greenhouse gas emissions (tons per million revenues), improvements in wasted water emissions (tons per million revenues), and reducing in business waste (tons per million revenues).
	SFC in Taiwan asked listed firms to publish their CSR reports in 2014. Hence, the environmental performance of 2013 was the basis for coding the environmental performance of 2014. If a specific indicator of environmental performance, such as greenhouse gas emissions in 2014, were less than in 2013, we coded it as “1, " meaning the environmental performance improved. If the emissions increased (worse environmental performance), we coded it as “-1”. If the emissions retain the same amount, the code would be “0”. We summed the total score of the improvement in green gas, wasted water, and business waste as the proxy of firm environmental performance in 2014 (Belhadi et al., 2020; Belhadi et al., 2021). We repeated this procedure eight times to establish the panel dataset.
3.2.3. [bookmark: _Toc136242094]Moderator 
Secondary stakeholders’ pressure was the moderator of this research. Firms might follow the Stakeholder Engagement Standard (SES) AA1000, which has five criteria (dependency, responsibility, tension, influence, and diverse perspectives) that were suggested by AccountAbility to identify their stakeholders. After the identifying procedure, firms disclosed these stakeholders' information in the “Stakeholder Identification and Communication” section of the CSR reports. This empirical work used the numbers of secondary stakeholders that were highlighted in the Stakeholder Identification and Communication section of each year's CSR report to evaluate the pressure of secondary stakeholders. We summed the total number of secondary stakeholders that were mentioned as the proxy of the pressure of secondary stakeholders.
3.2.4. [bookmark: _Toc136242095]Control Variables
A firm’s resources and capabilities may impact the level of environmental sustainability investments. A firm’s competitive advantage. Larger firms tend to disclose more environmental information to gain legitimacy and support from stakeholders (Boshnak, 2022).  Therefore, this investigation included the firm size as a control variable using natural logarithmic capital as a proxy. (Chen, 2022). Additionally, the primary stakeholder was also included as a control variable. The coding procedure was the same as measuring the pressure of secondary stakeholders. Use the primary stakeholder numbers that were mentioned in the “Stakeholder Identification and Communication” section of each CSR report to measure the primary stakeholders’ pressure. This work summed the total score to measure the pressure of primary stakeholders. Some studies suggested that organizational slack may impact the willingness to disclose environmental information and environmental performance (Symeou et al., 2019). Thus, we include organizational slack as a control variable by measuring the current ratio of the firms (Bergh, 1997; Chang & Rhee, 2011; Martinez & Artz, 2006). 
4. [bookmark: _Toc136242096]Results
	This study is analyzed by STATA Stata/SE 15. Statistics methods include descriptive statistics and hypothesis testing. Table 2 presents the descriptive statistics. In order to handle zero values in the 98 effective firms, the data of environmental information disclosure, secondary stakeholders’ pressure, and primary stakeholders’ pressure was added 0.1 to avoid invalid results (Chin, Hambrick, & Trevino, 2013). Therefore, the minimum of these three variables was 0.1. 
· Insert Table 2 about here  -
Table 3 shows the results of correlation coefficients among each construct. Table 3 shows that the relationship between environmental performance and environmental information disclosure was marginally significant (p< 0.1). However, secondary stakeholders’ pressure negatively correlates with environmental performance and environmental information disclosure.
· Insert Table 3 about here  -
The research tested the relationship between environmental information disclosure, environmental performance, and secondary stakeholders’ pressure by using STATA Stata/SE 15. This research employed Poisson distribution, as Ballinger (2004) suggested in the GEEs model, for tracking the correlation of long-term data. Table 4 reported the empirical results. Model 1 of Table 4 showed the effect of the control variables, which included firm capital, organizational slack, and primary stakeholders’ pressure. The model fit of model 1 was insignificant (Wald χ2=22.36, p>0.05). The impact of firm capital, primary stakeholders’ pressure, and organizational slack on firm environmental performance was also insignificant. 
Model 2 included the independent variable (environmental information disclosure) with good model fit (Wald χ2=27.209, p<0.01). Though the impact of the control variable is insignificant, it showed a significant positive association between environmental information disclosure and environmental performance (β=0.006，p<0.05). Hypothesis 1 was therefore supported.
Model 3 in Table 4 included secondary stakeholders’ pressure as the moderating variable with a good model fit (Wald χ2=33.556, p<0.05). The product term of environmental information disclosure and the pressure of secondary stakeholders significantly negatively impacted the firm environmental performance (β=-0.002, p<0.05). To explore the interactive effect of environmental information disclosure and secondary stakeholders’ pressure on firms' environmental performance, the interaction diagram was drawn in Figure 2. Figure 2 shows that higher pressure from secondary stakeholders would weaken the positive relationship between environmental information disclosure and environmental performance. Hypothesis 2 is therefore supported.
· Insert Table 4 about here  -
· Insert Figure 2 about here- 
[bookmark: _Toc123203593][bookmark: _Toc136242101]5. Conclusion and discussion
The linkage between environmental information disclosure and environmental performance has been argued in existing literature with mixed empirical findings (Jackson et al., 2019; Marquis et al., 2016; Aragón-Correa et al., 2016). The paper tends to re-examine the relationship between environmental information disclosure and environmental performance from the perspectives of institutional and signaling theories. In addition, to study the moderating role of secondary stakeholders’ pressure on the relationship between environmental information disclosure and environmental performance. Using the data collected from the CSR reports, empirical results confirmed the positive impact of environmental information disclosure on a firm’s environmental performance. Our empirical results also support the negative moderating role played by the pressure of secondary stakeholders in the EID-environmental performance linkage. This study can have the following theoretical contributions and managerial implications. 
5.1. [bookmark: _Toc136242103][bookmark: _Toc123203595]Theoretical implications
Although many studies explore the relationship between environmental information disclosure and its outcomes, the theoretical arguments and empirical results remain mixed (Jackson et al., 2019; Marquis et al., 2016; Aragón-Correa et al., 2016). This could be due to inappropriate proxies for environmental information disclosure and environmental performance. Some firms are selective in disclosing positive environmental information about their environmental performance (Du, 2015). Many studies adopt subjective measurements to assess a firm’s environmental initiatives that may bias the reality of a firm’s environmental strategy. However, firms may adopt a symbolic environmental strategy to legitimate existing business operations and gain reputation rather than a substantive environmental strategy with a proactive orientation to make substantial efforts in environmental issues (Aragón-Correa et al., 2016; Liu et al., 2023) even though some studies use panel data to test the relationship between environmental information disclosure and its performance (for example, Ding et al., 2022; Xia & Wang, 2021; Zhang et al., 2023). However, no consistent operational definitions exist about what environmental information should be disclosed. For example, Huang and Chen (2015) define the coding rules as follows: When a firm discloses qualitative information, they code it as 1. When a firm discloses quantitative information, they code as 2. Boshnak (2022) follows GRI-G4, which includes 12 indicators in the environmental dimension, to calculate the total score of environmental information disclosure.  Ding et al. (2022) use ten items with the same weight to form an index as the proxy of the environmental information disclosure. This research follows the GRI 300 guidelines to measure the extent of environmental information disclosure by 32 indicators. GRI emphasizes hard disclosure (Clarkson et al., 2008), which means competitors or other firms do not easily imitate these environmental items because these internationally recognized indexes represent authentic commitments (Ong, Trireksani, & Djajadikerta, 2016). Our empirical results, consistent with the expectation of the institutional theory, confirm the positive relationship between environmental information disclosure and environmental performance. This can be the first theoretical implication that can contribute to existing environmental information disclosure literature.
Although existing literature suggests that stakeholders can exert institutional forces that drive a firm to disclose environmental information about its eco-related initiatives with the outcomes. Institutional theory advocates that when organizations conform to the environment's institutional norms,  leading to isomorphism with the institutional environment, they are more likely to be perceived as legitimate and thus receive more resources and support (Zucker & Lynne, 1987). However, most studies do not distinguish the secondary and primary stakeholders. Primary stakeholders can form the business pressure by direct interaction and economic exchange. However, lacking direct involvement and coercive power, some secondary stakeholders can influence firms' eco-strategy through social pressure. Business and social pressures may result in different environmental initiatives (Liu et al., 2023). Most studies support stakeholders’ positive role in the relationship between eco-friendly strategy and its outcome. However, in response to different stakeholders’ pressure, the relationship between environmental information disclosure and environmental performance may be different. Our empirical results show that secondary stakeholders’ pressure will negatively moderate the positive relationship between environmental information disclosure and environmental performance. This finding means that some firms disclose their environmental information without substantial efforts to improve environmental issues when the secondary stakeholders’ pressure is high. Firms signal that they are eco-friendly to gain green legitimacy by disclosing environmental information to maintain good relationships with secondary stakeholders and help them gain the required legitimacy in exchanging reciprocal support (Su & Tsang, 2015). Using institutional theory and signaling theory together, this study supports the concern that opportunism firms behave in a greenwashing manner increases when secondary stakeholders’ pressure is high. This finding may contribute to clarifying previously mixed findings regarding the role that is played in the relationship between environmental information disclosure and its outcomes.
5.2. [bookmark: _Toc136242104] Managerial implications
The conceptual framework and the empirical results of this study may have some potential implications for practitioners. Environmental responsibility should be a motivation and an obligation for firms, through which firms can include environmental sustainability as a proactive environmental strategy (Bansal & Roth, 2000; Huang, 2017). Disclosing the relevant environmental information to increase transparency and accountability supports a firm in establishing a collaborative relationship with stakeholders to gain legitimacy and competitive advantages. Disclosing the environmental information can help stakeholders assess whether the firms operate in an eco-friendly and/or institutional legitimate way (Chelli et al., 2018).  Disclosing environmental information is an action to demonstrate that firms are self-responsibilization and build an environmental identification in the field of environmentally friendly. When the value systems are consistent between firms and stakeholders, legitimacy can be considered a strategic resource ensuring social approval and gaining a substantially green reputation (Chelli et al., 2014). Although an increasing amount of firms provide environmental information to react to stakeholders’ pressure, there is still a difference in the quality of the reports among firms. Firms are not legally required to verify by independent third parties that their environmental policies are implemented (Ramus & Montiel, 2005). Thus, stakeholders are increasingly skeptical about firms’ authenticity in environmentally friendly (Du, 2015). Firms can view environmental information disclosure as an opportunity to communicate with stakeholders (Aureli et al., 2022). Thus, firms must emphasize the positive link between organizational goals and shared value, environmental information disclosure, and its outcome.
Under the business pressure of primary stakeholders, firms would prefer to disclose more CSR activities and environmental information to distinguish themselves from superior performance and industrial position. The coercive pressure of secondary stakeholders would not necessarily force firms to behave eco-friendly. However, firms may react to the secondary stakeholders’ pressures by disclosing environmental information to signal that they are eco-responsible. The perspectives, focus, concerns, and interests of secondary stakeholders on environmental issues are inconsistent. The more secondary stakeholders a firm needs to address, the weaker the positive linkage between environmental information disclosure and environmental performance. This research confirms that when firms pursue legitimacy, secondary stakeholders will change firms’ behavior between environmental information disclosure and environmental performance. Firms show a phenomenon of “Saying more, doing less” with the pressure of secondary stakeholders. For resource constraints, firms may react to selected secondary stakeholders, such as NGOs and governments, instead of responding to all secondary stakeholders’ concerns. This avoids the greenwashing concern by linking the positive relationship between environmental information disclosure and its performance. NGOs advocate the importance of information disclosure and usually represent the public voice. NGOs are supervision and transparency promoters in that they often ask firms to disclose information regarding environmental-related issues (Tallberg, Dellmuth, Agne, & Duit, 2015).
For governments and policymakers, governments are institutions with the authority to verify the relationship between environmental information disclosure and environmental performance. Regulations through law and legislation can be a shared value system to guide a firm’s behaviors (Chelli et al., 2014). The government should establish a more comprehensive, transparent, and inclusive review mechanism to ensure that other stakeholders can also oversee environmental business practices. Under mandatory regulations and pressure of secondary stakeholders’ verification, firms may implement environmental-related actions to improve the inconsistency between disclosure information and its outcome.  Using information disclosure as an incentive to go green, regulators can inspire and force firms to be consistent in their disclosure of and actions regarding environmental information (Vangeli, Małecka, Mitręga, & Pfajfar, 2023).  
5.3. [bookmark: _Toc136242105]Limitations and suggestions for future research
There are several limitations that future research may address. First, this research follows the GRI 300 guidelines as the coding criteria to measure the level of environmental information disclosure. All environmental information is voluntarily disclosed according to the GRI 300 guidelines. However, there are mandated disclosure information guidelines (the Universal Standards of GRI 1, 2, and 3) and voluntary disclosure information guidelines (the Topic-specific standards, such as GRI 300) issued by GRI. Mandatory disclosure may trigger firms to make substantial environmental investments (Aureli, Del Baldo, Lombardi, & Nappo, 2020; Ren et al., 2023). Zhang et al. (2023) indicate that mandatory CSR disclosure can be positively related to the CSR scope but negatively related to the CSR emphasis. Does the impact between mandatory and voluntary information disclosure on environmental performance remain the same? Second, this research only focuses on the manufacturing firms. Future research may include service firms to explore the EID-performance relationship to get a more comprehensive picture of the mechanisms and roles of the secondary stakeholders in the relationship between environmental information disclosure and environmental performance. Third, this study only includes secondary stakeholders as moderators. However, internal integration may play a crucial mechanism (Liu et al., 2023), mediating the effect of environmental information disclosure and environmental performance. Thus, how internal integration influences the relationship between environmental information and environmental performance can be a direction for future research.
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Figure 1 Conceptual framework of this research

[image: ]Figure 2 The interactive effect of secondary stakeholders’ pressure on the environmental information disclosure and environmental performance



Table 1 Sustainability reporting guidelines comparison table
	G4
	GRI standard
	Content

	G4-EN1
	301-1
	Materials used by weight or volume

	G4-EN2
	301-2
	Recycled input materials used

	G4-EN28
	301-3
	Reclaimed products and their packaging materials

	G4-EN3
	302-1
	Energy consumption within the organization

	G4-EN4
	302-2
	Energy consumption outside of the organization

	G4-EN5
	302-3
	Energy intensity

	G4-EN6
	302-4
	Reduction of energy consumption

	G4-EN7
	302-5
	Reductions in energy requirements of products and services 

	G4-EN8
	303-1
	Interactions with water as a shared resource

	G4-EN9
	303-2
	Management of water discharge-related impacts 

	G4-EN10
	303-3
	Water withdrawal

	
	303-4
	Water discharge 

	
	303-5
	Water consumption

	G4-EN11
	304-1
	Operational sites owned, leased, managed in, or adjacent to, protected areas and areas of high biodiversity value outside protected areas 

	G4-EN12
	304-2
	Direct and indirect impacts of activities, products, and services, including the nature of impact and its significance 

	G4-EN13
	304-3
	Habitats protected and restored 

	G4-EN14
	304-4
	IUCN Red List species and National Conservation List species with habitats in areas affected by operations 

	G4-EN15
	305-1
	Direct (Scope 1) GHG emissions 

	G4-EN16
	305-2
	Energy indirect (Scope 2) GHG emissions 

	G4-EN17
	305-3
	Other indirect (Scope 3) GHG emissions 

	G4-EN18
	305-4
	GHG emissions intensity 

	G4-EN19
	305-5
	Reduction of GHG emissions

	G4-EN20
	305-6
	Emissions of ozone-depleting substances (ODS) 

	G4-EN21
	305-7
	Nitrogen oxides (NOx), sulfur oxides (SOx), and other significant air emissions 

	G4-EN22
	306-1
	Water discharge by quality and destination

	G4-EN23
	306-2
	Waste by type and disposal method

	G4-EN24
	306-3
	Significant spills 

	G4-EN25
	306-4
	Transport of hazardous 

	G4-EN26
	306-5
	Water bodies affected by water discharges and/or runoff 

	G4-EN29
	307-1
	Non-compliance with environmental laws and Regulations 

	G4-EN32
	308-1
	New suppliers that were screened using environmental criteria

	G4-EN33
	308-2
	Negative environmental impacts in the supply chain and actions taken


Data source: https://bcsd.org.tw/

Table 2 Descriptive statistics
	Variables
	Mean
	SD
	Minimum
	Maximum

	VEID
	15.158
	6.140
	0.100
	32.100

	Environmental performance
	4.054
	1.977
	1.000
	9.000

	Secondary stakeholders’ pressure
	2.550
	2.110
	0.100
	7.100

	Firm Capital (log)
	10.071
	0.479
	8.477
	11.414

	Primary stakeholders’ pressure
	6.268
	1.857
	0.100
	13.100

	Organizational slack
	1.813
	0.787
	0.432
	8.742


Note:  n=784

Note: n=784, †: p<0.1, * : p <0.05, ** : p <0.01, *** : p <0.001.
	Table 3 The correlation analysis results

	Variables
	1
	2
	3
	4
	5

	 1. VEID
	
	
	
	
	

	 2. Environmental performance
	0.067†
	
	
	
	

	 3. Secondary stakeholders’ pressure
	-0.023***
	-0.071*
	
	
	

	 4. Firm Capital (log)
	0.224***
	-0.005
	0.070
	
	

	 5. Primary stakeholders’ pressure
	0.090*
	-0.002
	-0.067
	0.126***
	

	 6. Organizational slack
	-0.009
	0.033
	-0.045
	-0.012
	-0.175***




Table 4 Hypotheses test results
	Variables
	Model 1
	Model 2
	Model 3

	Intercept
	1.452 **
(4.467)
	1.528 **
(3.999)
	1.361 **
(4.212)

	Year
	Include
	Include
	Include

	Firm Capital (log)
	-0.007
(-0.217)
	-0.022
(-0.585)
	-0.002
(-0.051)

	Primary stakeholders’ pressure
	0.004
(0.454)
	0.001
(0.130)
	0.001
(0.140)

	Organizational slack
	0.016
(0.794)
	0.020
(0.878)
	0.011
(0.537)

	Environmental information disclosure (EID)
	
	0.006*
(1.988)
	0.008*
(2.396)

	Secondary stakeholders’ pressure (SSP)
	
	
	0.004*
(0.323)

	EID × SSP
	
	
	-0.002*
(-2.157)

	Wald χ2
	22.363
	27.209**
	33.556**


Note: n=784, † : p <0.1, * : p <0.05, ** : p <0.01, *** : p <0.001
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