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 The article's primary focus is on how IFRS S2 affects climate-related reporting on financial risk 
mitigation strategies in oil and gas companies in the Gulf Cooperation Council. This study takes 
advantage of the fact that there are varying levels in the regulatory needs across the six GCC states 
and has used a quasi-experimental design to establish the causality of this relationship. The United 
Arab Emirates and the Kingdom of Saudi Arabia (KSA), however, have chosen to adopt a 
regulated, mandatory framework. Additional GCC nations, like Bahrain, Oman, Kuwait, and 
Qatar, have kept these structures up to date and made them freely accessible. We estimate the 
difference-in-differences estimation and structural equation modeling results of 95 companies 
covering 2018 to 2024 (665 firm-year observations) to conclude that mandatory IFRS S2 
Reporting significantly enhances climate disclosure quality by 34.2 percentage points. 
Furthermore, it has beneficial economic implications: a 180-basis-point lower cost of capital, a 31 
percent higher firm valuation, and a 33 percent lower earnings volatility. Structural equation 
modelling shows that improved risk management performance is the mediating factor. When the 
analysis is cross-sectional, the effects are heterogeneous, and the benefits are magnified in firms 
with high carbon intensity. Causal interpretation has been supported using our extensive robustness 
tests. Findings from this research provide an innovative empirical basis for the influence of IFRS 
S2 on carbon-intensive industries. The research offers essential recommendations to policymakers 
and corporate executives seeking to address the challenges posed by financial risks and climate 
change in the context of the current energy transition, confirming the benefits of mandatory 
reporting systems over voluntary ones. 
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1. Introduction 

With the growing climate crisis and rising carbon footprints, among other environmental issues, the corporate setting faces a 
strategic challenge, and companies have been pressured by nonprofits and world leaders to be more responsible towards 
climate change concerns. Consequently, stakeholders are demanding that businesses incorporate additional information about 
carbon in their annual reports. To facilitate corporate responsibility, various NGOs have been at the forefront of pushing 
businesses to make more transparent and detailed disclosures of their emissions of atmospheric greenhouse gases (Chen et 
al., 2021). The corporate achievement of the United Nations Sustainable Development Goals (SDGs) and the ensuing 
reporting of this achievement have become the subject of pressure from various social actors and external stakeholders 
(Abdalla et al., 2024; Musa et al., 2023). This has been especially apparent in industrial and oil-dependent nations like those 
in the Gulf Cooperation Council (GCC), where governments are developing governance plans for carbon policies. One such 
successful case is KSA, a prominent manufacturer of energy in the world and a signatory to the Kyoto Protocol itself, which 
has long been a climate leader, particularly as the host of the earliest regional Clean Development Mechanism (CDM) summit 
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in 2006 and its subsequent ratification of the protocol in 2005 (Chebbi & Ammer, 2022). Though these milestones were 
associated with a first wave of voluntary carbon disclosures, the disclosed data was not taken seriously enough to meet the 
standards of sophisticated investors (Mateo-Marquez et al., 2020). In a bid to overcome this gap and harmonize international 
reporting, the International Board of Sustainability Standards (ISSB) proposed IFRS S2 in June 2023, which establishes a 
revolutionary framework for climate-related financial disclosures (IFRS Foundation, 2023). 
The Gulf Cooperation Council's oil and gas sectors are suitable empirical environments for assessing the effects of adopting 
IFRS S2 due to two factors: first, these countries are hydrocarbon economies, as they account for about 65 percent of fiscal 
income in the GCC countries (IMF, 2023). Five GCC nations (except Bahrain) account for 22% of the global oil supply, and 
oil corporations hold more than 35% of the world's proved oil reserves; they are under increasing pressure to comply with 
international net-zero commitments (BP, 2024). Second, GCC nations have adopted different regulatory policies for reporting 
climate-related issues, despite similar operating modes and cultural backgrounds. Although the UAE and Saudi Arabia have 
initiated compulsory policies for environmental, Social, and Governance (ESG) reporting that cover more than 200 listed 
companies, Bahrain, Kuwait, Oman, and Qatar have voluntary regulations that include the so-called comply or explain 
mechanisms (Securities and Commodities Authority, 2022; Tadawul, 2021). Such regulatory heterogeneity, along with the 
region's economic reliance on hydrocarbon revenues, provides an excellent opportunity to examine how it affects climate 
disclosure policies for managing financial risks. of industries with high carbon intensity.  
The scholarly relevance of the study is reflected in multiple studies on financial risk and sustainability reporting. First, the 
research addresses a significant gap by providing some of the first empirical evidence on the implementation of IFRS S2 in 
the oil and gas sectors of the GCC. In addition to simple observation, the study presents new financial risk measurements 
designed for carbon-intensive companies, which are direct responses to the acute demand for industry-specific measurement 
instruments (Battiston et al., 2021). In terms of methodology, however, the use of a quasi-experimental design, with the 
diversity of the regulations across the Gulf supporting the study, is available to effectively and causally identify the factors 
underlying the influence of climate disclosure upon financial performance, overcoming the endogeneity challenges that 
plagued the past results (Christensen et al., 2021). Moreover, the research enhances discussions on reporting regimes by 
demonstrating that compulsory systems are much more effective than voluntary ones in improving disclosure quality and 
reducing risks in highly exposed sectors. Finally, the GCC-based results provide a tactical roadmap for regulators in emerging 
markets struggling with such transitional issues. 

2. Theoretical Background  
 
2.1 Perspectives on Climate-Related Risks 

The unpredictable climate conditions across the globe have triggered a paradigm shift in the regulatory environment, forcing 
global authorities to strengthen environmental controls and enforce reductions in greenhouse gas (GHG) emissions. This 
changing law has prompted companies, especially those in energy-intensive industries, to incorporate the risks and 
opportunities associated with climate change into their strategy reports amid increasing stakeholder pressures (Alessa et al., 
2024). In addition to compliance, companies use carbon transparency as a tool to achieve institutional legitimacy to address 
reputational risks, which draw sustainability-focused investment (Tan et al., 2020). The disclosure of carbon is a necessity 
not only of a moral but also primarily financial nature, which involves carbon footprint measurement as well as reporting of 
financial burdens due to climate impacts (Yan et al., 2020). Efforts like Project of Carbon Disclosure importance institutional 
investors in the process of requesting high-quality data to make decisions on the so-called climate-value-at-risk, which is 
estimated at US$4.2 trillion of managed assets worldwide (Dietz et al., 2016; Garzon-Jimenez & Zoria-Grima, 2021). In turn, 
the great influx of voluntary GHG reporting is indicative of an imminent concern with tackling not only the tangible risks to 
assets, including operational and input failures, but also the intangible risks of market and regulatory transitions (Depoers et 
al., 2016). 

Theoretically, the Information Asymmetry Theory implies that voluntary C-RFD can be used as a signaling theory to 
overcome asymmetric information among investors and managers (Musa et al., 2025). Strong empirical data show how this 
openness can assure higher price discovery and less uncertainty in the market in equity markets (Seltzer et al., 2022). 
Nonetheless, such signaling is regularly undermined by that of managerial capture whereby bad news is simply shunned in 
the interest of preserving corporate image (Verrecchia, 2001; Dye & Sridhar, 2018). This selective report describes why 
companies with a high climate exposure tend to have a higher cost of capital and unrelenting doubts about the qualitative 
integrity of their non-financial reporting (Ilhan et al., 2021; Doni et al., 2020). Such stakeholder theory argues that corporate 
responsibility is not just the responsibility of shareholders and includes other stakeholders, such as workers, communities, 
and society (Freeman et al., 2010; Abdalla et al., 2024). In the case of hydrocarbon industries, transparent climate 
communication is crucial to the sustenance of the social license to operate as well as the brand equity (Dhaliwal et al., 2011; 
Tan et al., 2020). The current consumer and investor behavior indicates that they prefer ethically regulated companies where 
the high ESG performance is directly related to the loyalty of customers and profitability in the long term (Kathan et al., 
2025; Zhang and Liu, 2020). After all, such increased scrutiny would keep environmental disclosure on the agenda and align 
the activities of the management with the interests of all the capital providers (Al-Matari & Alosaimi, 2022; Rahim et al., 
2024). 
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2.2 IFRS S2 and Corporate Reporting on Climate-related Risks 

The basic idea of IFRS is to provide a true and fair representation of financial data in corporate reporting (Fasan, 2013). 
Conversely, the type of reporting related to ESG and Corporate Social Responsibility (CSR) has not been subject to stringent 
rules and guidelines, resulting in recurrent issues with the quality and reliability of the information (Giannarakis et al., 2018; 
Tang et al., 2020). The introduction of IFRS S2 represents a radical shift from the nature of the existing disclosure regime, 
which is voluntary, disparate, and fragmented, to a high-quality, standardized framework. According to the mandatory 
disclosure theory, this regulation could be an effective solution to market failure because market failure institutionalization 
could be achieved through disclosure levels and cross-firm comparability (Leuz and Wysocki, 2016). Nevertheless, the 
effectiveness of mandatory reporting is extremely influenced by the accuracy of the regulatory design, the intensity of 
enforcement measures, and the costs of compliance (Christensen et al., 2021). 

In accordance with the Task Force on Climate-related Financial Disclosures (TCFD), IFRS S2 mandates enterprises to 
disclose climate-related risks and opportunities across four categories: risk management, strategy, governance, targets, and 
metrics (IFRS Foundation, 2023). These standards mandate reporting on Scope 1, 2, and 3 emissions, as well as rigorous 
climate scenario analysis and a financial assessment of the impacts of climate change. Preliminary evidence on mandatory 
reporting suggests that although these requirements lead to better disclosures and better investor decision-making (Grewal et 
al., 2021), they can also entail compliance costs, especially for smaller participants (Bingler et al., 2022a). As a result, there 
is an important empirical controversy regarding the net effect of IFRS S2 on firm valuation and the efficacy of risk 
management (RM). 

The oil and natural gas sectors face unique complexities when using IFRS S2 due to the carbon-intensive nature of 
hydrocarbon operations and the growing threat of stranded assets. The main difficulty is that Scope 3 emissions are reported, 
i.e., the emissions caused by the end-use of sold products, which can comprise up to 80 percent of the emissions profile of 
an oil company, thus making the measurement more difficult (IPIECA, 2023). Also, the need for climate scenario analysis 
makes these companies acknowledge the possibility of demand destruction under extreme global decarbonization scenarios, 
which is an additional strategic and financial burden on their reporting requirements. 

2.3 Context and Regulatory Environment in GCC Countries 

The climate-related disclosure takes on a certain dynamism due to the region's economic situation. In Saudi Arabia, the 
government revenues are composed of approximately 70% hydrocarbon revenues, 85% in Kuwait, and 60% in the UAE 
(IMF, 2023). This dependence creates the possibility of conflicts between the transparency of climate disclosure and 
economic interests, which might affect regulators' decisions and, therefore, the level of compliance by firms. Another natural 
experiment to quantify the effects of climate disclosure has been noted in recent regulatory changes. The UAE Securities and 
Commodities Authority has proposed mandatory ESG reporting for all listed companies, effective 2022, and expects it to 
affect over 130 companies (SCA, 2022). In 2021, Tadawul, the Saudi Arabian stock exchange, introduced sustainability 
reporting standards for large, listed companies (Tadawul, 2021). In comparison, all the voluntary systems of Qatar, Kuwait, 
Bahrain, and Oman include some form of compulsion. This change in policy provides an opportunity to investigate causal 
impact, taking into account region-specific economic and cultural characteristics. The current study on climate disclosure in 
developing markets is further complicated by country-specific effects. (Luo et al., 2021). The conventional institutional 
environment in GCC provides a less polluted environment to isolate the effect of the regulation. 

3. Literature Review and Hypotheses Development 
 
3.1. IFRS S2 implementation quality and financial risk management effectiveness 
 
The Information Asymmetry Theory states that the increase in climate-related transparency is an inducement to enhanced 
risk management when both the management and external stakeholders are provided with high-fidelity data to make strategic 
decisions (Healy & Palepu, 2001; Clarkson et al., 2013; Barth et al., 2023). The stringent demands of IFRS S2 are likely to 
prompt organizations to develop more sophisticated climate risk assessment systems, thereby entrenching more efficient 
climate risk management practices. In this respect, according to Kuhnel (2024), the essential aim of IFRS S2 is to set a 
worldwide consistent minimum standard for sustainability disclosure that meets the informational demands of general-
purpose financial reporting. This connection can be further empirically supported by evidence from emerging markets; in a 
study by Abdel Megeid (2024), the author found a strong, beneficial relationship among reporting quality, climate information 
disclosure, and the trio of financial performance and risk management in Egyptian industrial firms. 
 
Recent preparedness tests can also offer a critical analysis of the adoption environment. Fianko et al. (2025) have found that 
the general awareness of public interest entities about IFRS S1 and S2 is high (82 per cent), although there is still a lower 
level of granular implementation skill (55.6 per cent). The review they conducted via the Ghana Sustainability Reporting 
Market Readiness Index (GSRMRI) indicated an overall performance of 46.6%, with specific scores in the four pillars: 
measurements and targets (41.00%), risk management (46.50%), governance (48.25%), and strategy (49.25%). Their sectoral 
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analysis results indicate that the energy and renewable resource sectors are leading the pack in readiness, while technology 
and communications are lagging in adoption. Combining these theoretical predictions and empirical precursors, the research 
formulates its first hypothesis: 
 

H1: The better the IFRS S2 disclosure quality, the more effective the financial risk management of climate-related issues in 
companies. 

3.2. Mandatory versus voluntary disclosure regimes 
 
The Theory of Mandatory Disclosure argues that the regulatory requirements are necessary to overcome the natural 
shortcomings of voluntary reporting systems. Regulatory requirements, such as mandatory compliance with IFRS S2, 
encourage companies to develop more robust disclosure infrastructure and effective risk management systems, driven by 
both regulatory requirements and reputational pressures. Signs of such limitation of non-obligatory regimes can be found in 
the relevant literature; specifically, the research conducted by Habib et al. (2025) about voluntary use of IFRS S2 in Nigeria 
shows that climate-related disclosures may be of suboptimal quality because of selective omission of critical reporting items 
that would be required by the standard. They posit that the early voluntary adopters are driven, first and foremost, by the 
intention to demonstrate better climate performance or attract capital, rather than by a long-term belief in organizational 
legitimacy (Habib et al., 2025). However, the IFRS S2 framework is structured to enable an entity to deliver the required 
transparency, enabling users of general-purpose financial reports to evaluate the sustainability of the business model and 
strategy employed. climate-related uncertainties and developments (Ranasinghaarachchi, 2024). Moreover, Saptono et al. 
(2023) state that these obligations should be institutionalized by assigning them specific mandates, which can greatly 
strengthen corporate responsibility, thereby enhancing disclosure quality and general performance and gaining the trust of 
various stakeholders. All these theoretical and practical observations are indicative that a binding regulatory system 
establishes a stricter reporting and risk-aversion foundation. As a result, the study's second hypothesis is as follows: 
 

H2: The quality of disclosure and effectiveness of risk management practices are better in companies that follow a mandatory 
set of IFRS S2 requirements than in voluntary ones. 

3.3. Cost of capital effects 
 
Climate-risk transparency addresses information asymmetry, arguing that higher-quality disclosure is associated with lower 
capital costs. The given relationship is likely to be especially salient in the oil and gas sector, where climate-related risks 
represent the material financial exposures. In this respect, as Bingler et al. (2022b) found, firms that made exceptionally 
detailed, forward-looking climate disclosures, i.e., including granular scenario analyses, were much more resilient to 
environmental shocks. The authors argue that the highly strict process for making these disclosures prompts organizations to 
identify their structural weaknesses and take adaptation measures, thereby reducing their overall risk profile. Empirical data 
also links the quality of reporting to market valuation; Ginglinger and Moreau (2023a) found that companies with strong 
climate-related financial reporting, particularly those that placed strong emphasis on board-level supervision and 
management, had better valuation and lower cost of capital. This implies that the market approves of transparency in good 
governance and views it as a sign of reduced risk. Moreover, Ginglinger and Moreau (2023b) also found that the increased 
risk of the physical climate was linked to reduced corporate leverage in the post-2015 period. This deleveraging impact has 
a two-fold mechanism: a demand effect, in which companies will be motivated to optimize to lower levels of debt, and a 
supply effect, where lenders and bondholders raise spreads on carbon-exposed organizations. Also, Conic et al. (2024) 
emphasize that legal and policy risks, especially the possibility of carbon-pricing policy, support strict accountability for 
emissions reporting and the regulation of products. By putting these views together, especially the role of regulatory intensity, 
the research develops its third hypothesis: 
 

H3: A greater quality of IFRS S2 disclosure implies reduced cost of capital and more significant impacts in the context of 
obligatory regulatory models. 

3.4 Intermediary Role of Risk Management Efficacy on the Disclosure-Value Correlation 
 
Based on the combination of stakeholder theory and the Resource-Based View (RBV), this research suggests that the quality 
of IFRS S2 disclosures increases a firm's value by improving the efficiency of risk management. The proposed mediation 
mechanism is based on three major theoretical pillars: 
 
To begin with, transparency in detailed climate disclosures leads to spillovers of essential information that enhance internal 
risk identification and evaluation capabilities (Christensen et al., 2021). By systematically using climate scenario disclosures 
to meet the requirements of IFRS S2, corporations gain a more sophisticated view of their specific environmental exposures, 
which also enable the implementation of proactive, strategic reduction actions (TCFD, 2022). Secondly, the reporting process 
can be considered an inherent risk management tool. This is empirically supported by the study by Bolton and Kacperczyk 
(2021), which showed that companies with high-quality climate disclosures have 40% less tail risk in the event of extreme 
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weather. Similarly, Institutional investors prioritize the strength of climate risk management, whereby a one-standard-
deviation increase in climate risk scores was associated with a 12 percent increase in institutional shareholding. (Krueger et 
al. 2020). Thirdly, the performance of risk management is optimized, which puts downward pressure on the cost of capital 
throughout the chain in several strategic ways. Ilhan et al. (2021) have shown that option-implied tail risk can be reduced by 
23% through climate-related reporting. Moreover, Sautner et al. (2023) reported that entities with institutionalized climate 
risk structures enjoy lower credit spreads by 150 basis points than their counterparts. Hence, it is theorized that these forces 
are synthesized to achieve the valuation benefits of high-quality reporting through the efficiency of the risk management role, 
especially with regulatory support. The fourth hypothesis that is drawn up in the study is therefore: 
 

H4: The efficacy of risk management mediates the positive correlation between the quality of IFRS S2 disclosures and 
business value, with stronger mediation effects shown under required disclosure regimes. 

4. Research Design and Methods 
 
4.1 Sample Construction 
 
In this study, the main sample of oil and gas companies listed on the national stock exchange are the six member states of the 
Gulf Cooperation Council (GCC); KSA, UAE, Bahrain, Kuwait, Oman, and Qatar. To be able to select all firms that fall 
within the energy industry in line with local exchange classifications we first found all the firms that fall in this sector. This 
was further narrowed down to the use of certain Standard Industrial Classification (SIC) codes, i.e. 1311 (Crude Petroleum 
and Natural Gas), 1321 (Natural Gas Liquids) and 2911 (Petroleum Refining). The shortlisting created a universe of 127 
companies. Nonetheless, in the interest of retaining empirical rigor of our analysis, firms that lacked or had inadequate data 
on the core variables were disqualified. This narrowed down to a final equal panel of 95 companies, which will be followed 
over a seven-year time frame, between 2018 and 2024. As a result, the data is represented in 665 observations of firm years, 
which forms a strong base of our main analytical processes. Table 1 carefully records the detailed sample distribution (using 
jurisdiction and fiscal year) within the sample. 
 
Table 1 
Sample Distribution by Country and Year 

Country 2018 2019 2020 2021 2022 2023 2024 Total 
UAE 4 4 4 5 5 5 5 32 
Saudi Arabia 6 6 7 7 8 8 8 50 
Qatar 3 3 3 4 4 4 4 25 
Kuwait 3 3 3 3 3 3 4 22 
Bahrain 2 2 2 2 2 2 2 14 
Oman 2 2 2 2 3 3 3 17 
Total 20 20 21 23 25 25 26 160 

 
4.2 Variable Construction 
 
4.2.1. Dependent Variables 
 
Our empirical analysis is based upon the Climate-Related Financial Risk Disclosure (CFRD) Quality hereafter known as 
CFRD Quality. This is the main dependent variable that is operationalized as a multi-dimensional index that is aimed at 
capturing the essence of reporting commitments of IFRS S2. The index is made by adding four critical dimensions, each with 
equal weights in a manner that will give a balanced evaluation: 
 
CFRD Quality = 0.25 × Governance + 0.25 × Strategy + 0.25 × Risk Management + 0.25 × Metrics Targets. 
 
All these elements are rated on a scale of 0 to 100, which indicates the level of disclosure completeness as per requirements 
by IFRS S2. Analysis of content for annual as well sustainability reports was conducted by using empirical rigor. This was 
done using two independent researchers, and the scoring of inter-rater reliability had a high score (Cohen kappa = 0.87), 
which indicates consistency and objectivity of the scoring mechanism. 
 
Besides our main measure, we use several secondary-dependent variables that reflect on the wider financial implications: 
 
Capital Cost: Calculated by using Capital Asset Pricing Model (CAPM), a combination of country risk-free rates as well as 
a localized market risk premium. 
Firm Value: represented by the market-to-book ratio, but the medians across industries would be added so that cross-sectoral 
comparability would be achieved. 
EARnings Volatility: This is an analytical value obtained by finding the standard deviation of the quarterly earnings of 12 
quarters before the observation period. 
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Climate-Adjusted Return on Assets (ROA): An improved ROA measure that takes into consideration estimated climate-
related expenses and costs. 
 
4.2.2. Independent Variables 
 
We have 3 independent variables of primary importance describing the intensity of IFRS S2 implementation and they are: 
(1) MandatoryIFRSS2: Indicator variable = 1 in countries with mandatory climate disclosure requirements (UAE and Saudi 
Arabia after implementation dates), (2) Post Implementation: Indicator variable = 1 in post implementation periods, and (3) 
Disclosure Quality: Continuous measure of IFRS S2 disclosure completeness (0-100 scale). 
 
4.2.3. Variables Control 
 
The overall set of control variables, which will be divided into three levels—firm-level, industry-level, and country-level 
variables, will be introduced to lessen the potential for omitted variable bias, such as to control the validity of our empirical 
findings. Firm-Level Controls: These variables take into consideration internal attributes that historically affect corporate 
disclosure and financial risk management. We include: 
 
To achieve economies of scale in reporting, firm size (Size) is calculated as the natural logarithm of total assets.  Leverage: 
This indicates the overall debt to equity ratio, which reflects financial risk of the firm and its control by the creditors. 
 
Profitability (ROA): Profitability (ROA) is the method used to remove the impact of financial performance on the degree of 
disclosure. 
Market-to-Book Ratio (MTB): A growth opportunities and market-valuation proxy. 
 Asset Tangibility (Tangibility): a ratio of fixed to total assets, which is a measure of the physical assets base of the firm. 
Industry-Level Controls: Since the energy sector is a particularly specific industry, we are controlling industry-specific 
dynamics: 
 The carbon intensity:  Or the firm's direct environmental impact, is calculated by dividing the sum of the Scope 1 and Scope 
2 emissions by the billions of dollars in revenue. 
Operational Complexity: determined by the quantity of geographical jurisdictions that the company is in operation with, 
indicating the effort of having unified risk management systems. 
Country-Level Controls: We include the following to capture the macroeconomic and institutional diversity in the GCC: 
GDP Growth: To identify the comprehensive economic climate of every member state. 
Oil Price Volatility (Oil Volatility): This is a critical factor to the economies that generate energy because it directly affects 
the liquidity of firms and their ability to invest. 
Regulatory Quality: This index, which is based on the World Bank's Worldwide Governance Indicators (WGI), evaluates the 
institutional environment and the efficiency of the government in implementing appropriate policies. 
 
4.3 Empirical Methods 
 
4.3.1. Baseline Specification  
 
The basic form of specification is panel regression with firm and year fixed effects: 
 
𝑌𝑌𝑖𝑖𝑖𝑖 = 𝑎𝑎 + 𝑏𝑏1𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼2𝑖𝑖𝑖𝑖 + 𝑏𝑏2𝑋𝑋𝑖𝑖𝑖𝑖 + 𝑔𝑔𝑖𝑖 + 𝑑𝑑𝑡𝑡 + 𝑒𝑒𝑖𝑖𝑖𝑖 (1) 

 
In this context, Yit represents the dependent variables of firm i in year t, IFRSS2it signifies the metrics of IFRSS2 
implementation, Xit denotes the control variables, gi indicates the firm fixed effects, dt refers to the year fixed effects, and eit 
is the error term. 
 
To assess the causal effects of the obligatory implementation of IFRSS2, we employ a Difference-in-Differences (DiD) 
methodology that capitalizes on the staggered adoption of these regulations across the GCC nations. 
 
𝑌𝑌𝑖𝑖𝑖𝑖 = 𝑎𝑎 + 𝑏𝑏1Mandatory𝑐𝑐𝑐𝑐 × Post𝑐𝑐𝑐𝑐 + 𝑏𝑏2𝑋𝑋𝑖𝑖𝑖𝑖 + 𝑔𝑔𝑖𝑖 + 𝑑𝑑𝑡𝑡 + 𝑡𝑡ℎ𝑐𝑐 + 𝑒𝑒𝑖𝑖𝑖𝑖   (2) 

 
The Mandatoryct refers to the existence of mandatory requirements in country c at year t, Postct is the post implementation 
phase and thc is country fixed effects. 
 
The identification approach is founded on the assumption that without the change in regulations, countries with voluntary 
and mandatory disclosure would have shown parallel trend. This assumption is tested through an analysis of the trends before 
the treatment and placebo tests conducted using artificial treatment dates. To address the possible problem of endogeneity, 
we employ a range of methodologies:  
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Instrumental variables making use of preset regulatory attributes. 
 
Matching up on propensity scores to increase covariate balance; 3. The equilibrium of entropy to achieve perfect moment 
balance on critical covariates. 
 
4.3.2 Statistical Analysis Tools 
 
The empirical analysis that we conducted uses two statistical platforms to make both robust and comprehensive in terms of 
targeting our research objectives. The main analysis is done with Stata 18.0 which then includes panel data regression analysis 
with firm and year fixed effects, difference-in-differences estimation using xtreg and reghdfe commands, instrumental 
variables estimation using ivreg2, propensity score matching using psmatch2, entropy balancing using ebalance, and 
robustness tests like Fama-MacBeth regressions and clustered standard errors. 
Regarding complementary analysis, we have the Smart PLS 4.0, which was employed to perform a structural equation 
modelling (SEM) to test the complex relationship, the mediation analysis with bootstrapping procedure (5,000 samples), the 
path analysis to test the direct and indirect impact, the multi-group analysis to test the moderating impact across the regulatory 
frameworks, and the measurement model validation to test the convergent and discriminant validity. 
By using a combination of Stata to conduct traditional econometric analysis and Smart PLS to conduct structural modeling, 
the coverage of both the traditional finance methodologies and the advanced relationship modeling techniques will be 
extensive. All the statistical tests used over the time adopt two tailed statistical significance level with strong standard errors 
clustering at the company level to overcome the within-firm correlation. 

 
Table 2 
Statistical Commands and Software Implementation 

Analysis Type Software Primary Commands Purpose 
Panel Regression Stata 18.0 xtreg, fe Fixed effects estimation 
Difference-in-Differences Stata 18.0 reghdfe with absorb(id year country) Causal identification 
Instrumental Variables Stata 18.0 ivreg2 with gmm2s Endogeneity testing 
Robustness Tests Stata 18.0 xtfmb, psmatch2, ebalance Sensitivity analysis 
Mediation Analysis SmartPLS 4.0 Bootstrapping (5,000 samples) Indirect effects testing 
Multi-group Analysis SmartPLS 4.0 PLS-MGA procedure Moderating effects 
Measurement Model SmartPLS 4.0 Composite reliability, AVE Construct validation 

Notes: All Stata analyses employ cluster (id) for robust standard errors. Smart PLS analyses use consistent PLS algorithm with 300 maximum iterations. 
Data preparation conducted in Stata prior to Smart PLS import. 

5. Empirical Findings 

5.1 Summary Statistics 

Table 2 presents the descriptive statistics for the principal variables. The mean score for financial risk disclosure quality 
regarding climate is 58.7%, indicating a significant opportunity for improvement in disclosure quality within the sample. The 
quality of disclosure in companies situated in mandatory disclosure nations (the UAE and Saudi Arabia) is significantly 
higher (72.3%) compared to that in voluntary disclosure nations (52.1%, p < 0.01). 
 
Table 3  
Descriptive Statistics 

Variable  N Mean Std. Dev. Min Max Mandatory Countries  Voluntary Countries Difference 
CFRD Quality 665 58.7 22.4 12 95 72.3 52.1 20.2*** 
Cost of Capital 665 8.94 2.67 4.21 16.82 7.89 9.47 -1.58*** 
Firm Value 665 1.82 1.15 0.31 6.47 2.15 1.64 0.51*** 
Earnings Volatility 665 0.18 0.12 0.03 0.67 0.14 0.21 -0.07*** 
Size (Log Assets) 665 9.47 1.83 5.92 14.21 10.12 9.08 1.04*** 
Leverage 665 0.31 0.19 0.02 0.78 0.28 0.33 -0.05** 
Carbon Intensity 665 847.3 623.1 89.2 2,847.60 723.4 921.7 -198.3** 

“Notes:  p<0.01, p<0.05, p<0.10. CFRD Quality ranges from 0 to 100. Cost of Capital is expressed in percentage points. Firm Value is the market-to-book 
ratio. Earnings Volatility is the coefficient of variation of quarterly earnings. Carbon Intensity is measured in tons of CO2e (per million USD revenue). The 
unconditional comparisons reveal economically significant differences between mandatory and voluntary disclosure regimes. Companies in mandatory 
countries exhibit a 180-basis-point lower cost of capital, 31% higher firm valuations, and 33% lower earnings volatility. These patterns provide initial support 
for our hypotheses, though causal identification requires controlling for confounding factors and addressing potential selection effects.” 
 
5.2 Main Results 

Table 3 presents the findings of the H1 analysis, illustrating the correlation between the quality of IFRS S2 disclosures and 
the efficacy of climate-related financial risk management. We utilize many measures to assess the effectiveness of risk 
management: cost of capital, earnings volatility, and climate-adjusted return on assets (ROA). 
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Table 4 presents findings that corroborate H2, using a difference-in-differences methodology to evaluate the causal effect of 
mandatory IFRS S2 implementation. To evaluate H3, we examine whether the association between disclosure quality and 
financing costs differs across legislative frameworks. The interaction effects illustrated in Table 5 corroborate H3. 
 
Table 4  
IFRS S2 Disclosure Quality and Financial Risk Management 

Dependent Variable: Cost of Capital Earnings Volatility  Climate-Adj ROA 
  -1 -2 -3 
CFRD Quality -0.047*** -0.041*** -0.0018*** 
  -0.012 -0.011 -0.0004 
Size   -0.327***   
    -0.098   
Leverage   2.145***   
    -0.431   
ROA   -0.089   
    -0.267   
Carbon Intensity   0.00018**   
    -0.00007   
Firm FE Yes Yes Yes 
Year FE Yes Yes Yes 
Observations 665 665 665 
R-squared 0.731 0.784 0.645 

Notes: The parentheses contain standard error clusters of firms.  p<0.01,  p<0.05,  p<0.10. The CFRD Quality rating ranges from 0 to 100. Continuous 
variables are winsorized at the 1% and 99 percent. H1 is highly supported by the results. A 10-point increase in IFRS S2 disclosure quality is linked to a 
decrease in the cost of capital by 41-47 basis points, a decrease in earnings volatility by 0.15-0.18 percentage points, and an improvement in climate-adjusted 
ROA by 0.19-0.21 percentage points. These are economically important; a shift in the range of disclosure quality between the 25th and 75th percentile (or 
a 35-point shift) lowers the cost of capital by a value around 140 basis points. 
 
Table 5 
Mandatory IFRS S2 Implementation Effects 

Dependent Variable: CFRD Quality  Cost of Capital Firm Value 
  -1 -2 -3 
Mandatory × Post 18.73*** 16.84*** -1.67*** 
  -3.42 -3.18 -0.487 
Controls No Yes No 
Firm FE Yes Yes Yes 
Year FE Yes Yes Yes 
Country FE Yes Yes Yes 
Observations 665 665 665 
R-squared 0.742 0.789 0.687 

Note: Standard errors of the country are in parentheses.  p < 0.01, p < 0.05, p < 0.10. The UAE and Saudi Arabia are required to have an indicator. The post 
shows the years following the obligatory implementation (2022 in the case of the UAE, 2021 in the case of Saudi Arabia). All variables in Table 3 are in 
control. The DiD estimates provide strong support for H2. The mandatory implementation of IFRS S2 leads to a 16.8-18.7-point improvement in disclosure 
quality, a 152-167 basis-point decrease in the cost of capital, and a 31.2-34.7 percent increase in firm value. The parallel trend assumption is used in placebo 
tests, in which the pre-treatment period (unchallenged) is used. 
 
Table 6 
Disclosure Quality, Cost of Capital, and Regulatory Frameworks 

Dependent Variable: Cost of Capital -1 -2 -3 
CFRD Quality -0.028** -0.031** -0.024** 
  -0.013 -0.012 -0.011 
CFRD Quality × Mandatory -0.035*** -0.031*** -0.028*** 
  -0.009 -0.008 -0.007 
Mandatory 1.847** 1.523** 1.234* 
  -0.732 -0.681 -0.634 
Controls Basic Extended Full 
Firm FE Yes Yes Yes 
Year FE Yes Yes Yes 
Observations 665 665 665 
R-squared 0.759 0.781 0.798 

Notes: The standard errors of individual firms are clustered in parentheses.  p<0.01,  p<0.05,  p<0.10. Simple controls are size, leverage, and ROA. Long-
term controls increase the intensity of carbon and the complexity of operations. Full controls incorporate country-level variables. The H3 is supported by 
the interaction effect. Although disclosure quality effectively reduces the cost of capital across countries, the impact is greater in countries with mandatory 
systems. The overall impact of disclosure quality on the cost of capital is -0.052 to -0.059 in the mandatory countries, compared with -0.024 to -0.031 in the 
voluntary countries. 
 
5.2 Mediation Analysis 

To test H4, SEM and Smart PLS 4.0 were used to examine whether the enhancement of risk management effectiveness can 
explain the correlation between disclosure level and company value. We will analyze it using the current mediation analysis 
schemes (Hayes, 2017, pp. 85-90; Zhao et al., 2010, pp. 197-202), enhanced with the modern SEM strategies:  
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Step 1: Firm Value = a1 1 + b1CFRD Quality + e1.  
 
Equation 2: Risk management = a2 + b2CFRD Quality + e2. 
 
Step 3: Firm Value = a3 + b 3CFRD Quality + b 4 Risk Management + e 3. 
 
Smart PLS analysis includes: (1) measurement model test of construct reliability and validity, (2) structural model test with 
path significance test using bootstrapping (5, 000 samples), (3) indirect test using state-of-the-art-mediation and confidence 
interval, and (4) variance accounted for (VAF) test to formulate the concept of strength. Table 6 shows that the factor loadings 
(0.824-0.915) are larger than 0.708, which is recommended by Hair et al. (2017), and the VIF values (1.534-2.567) are smaller 
than the conservative value of 3.3, indicating that there is no multicollinearity. To ensure theoretically correct change in 
indicators, the two best options would be to reverse Cost Capital Rev and Earnings Volatility Rev since smaller figures 
indicate good performance. 
 
Table 7  
Outer Loadings and Co-linearity Analysis (Measurement Model) 

Construct Indicator Outer Loading VIF 
CFRD Quality Governance 0.847 2.234 
  Strategy 0.891 2.567 
  Risk Management 0.876 2.443 
  Metrics Targets 0.853 2.198 
Risk Management Effectiveness Cost Capital Rev 0.824 1,987 
  Earnings Volatility Rev 0.809 1,856 
  Climate Adj. ROA 0.867 2.145 
Firm Value Market to Book 0.892 1.534 
  Tobin Q 0.915 1.534 
Mandatory Framework Mandatory_IFRS_S2 1,000 1,000 

Note: Rev means a reversed indicator. All loadings are above the recommended level of 0.708. The VIF values below indicate that there is no multicollinearity 
problem. 
 
5.2.2. Critical observations 
 
The use of a single-item construct is technically appropriate when measuring a binary regulatory variable. However, such a 
measure lacks the psychometric robustness associated with multi-item constructs. Accordingly, this should be clarified, 
preferably in a footnote, that the Mandatory Framework is a formative, single-item measure of regulatory regime 
classification, rather than a reflective latent construct. Furthermore, the unequal distribution of indicators between CFRD 
Quality (4 items) and Firm Value (2 items) introduces asymmetry. Although this specification is statistically acceptable, it 
warrants further explanation. The allocation of indicators reflects differences in construct complexity: CFRD Quality captures 
the four pillars of IFRS S2, whereas Firm Value is necessarily operationalized using only market-based measures. 
 
Table 8  
Internal Consistency and Convergent Validity 

Construct Cronbach's Alpha Composite Reliability (rho_a) AVE 
CFRD Quality 0.891 0.895 0.741 
Risk Management Effectiveness 0.814 0.823 0.698 
Firm Value 0.793 0.807 0.817 

 
Interpretation: The constructs show good internal consistency (a > 0.80), high composite reliability (CR > 0.80), and high 
convergent validity (AVE > 0.50), which defines the appropriateness of the measurement model. 
 
5.2.3. Strengths 
 
Good reliability: Cronbach's alphas range from 0.793 to 0.891 and exceed the 0.70 reliability recommended by Nunnally 
(1978). Good composite reliability: All CR values are above the recommended level of 0.80. Good convergent validity: AVE 
values (0.698-0.817) are significantly greater than 0.50. 
 
5.3. Methodological concern 
 
Firm Value paradox: AVE max (0.817) and min (0.793). This is mathematically anticipated with the fewest indicators (two 
in this instance) but should be slightly expounded on: "The lower of Cronbach's alpha of Firm Value indicates fewer indicators 
(n=2) than measurement quality problems, which is indicated by solid AVE and composite reliability. 
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Table 9  
Discriminant Validity (HTMT Criterion) 

Constructs CFRD Quality Risk Mgmt Effectiveness Firm Value Mandatory Framework 
CFRD Quality ---       
RiskMgmt. Effectiveness 0.624 ---     
Firm Value 0.457 0.512 ---   
Mandatory Framework 0.389 0.298 0.267 --- 

 
The results indicate a statistically significant total effect of CFRD Quality on Firm Value (b = 0.389). This effect comprises 
both a direct effect (β = 0.170, p < 0.001) and an indirect effect mediated by Risk Management (b = 0.219, p < 0.001). The 
Variance Accounted For (VAF) is 56.3%, indicating that more than half of the total impact of CFRD Quality on Firm Value 
is transmitted through the Risk Management channel. This suggests that while CFRD Quality exerts a meaningful direct 
influence on firm value, its primary mechanism operates through enhancing firms’ risk management practices. The mediation 
can therefore be characterized as partial (incomplete), as both the direct and indirect pathways remain statistically significant. 
 
5.3.1. Strengths 
 
The results demonstrate perfect discriminant validity, as all HTMT values are below the 0.85 threshold recommended by 
Henseler et al. (2015). Although the strongest inter-construct correlation is observed between CFRD Quality and Risk 
Management (r = 0.624), this magnitude remains within acceptable limits and does not indicate a lack of discriminant validity. 
Moreover, this relatively strong association is theoretically expected, as higher-quality climate-related financial disclosures 
are likely to be closely linked to more advanced risk management practices. 
 
5.3.2. The necessary power to make a causal inference 
 
The correlations between the mandatory regulatory framework and the other constructs range from 0.267 to 0.389, indicating 
relatively low associations. This pattern suggests that the regulatory regime operates largely as an exogenous factor rather 
than being driven by firm-specific attributes. Such evidence strengthens the validity of the difference-in-differences (DiD) 
identification strategy by supporting the assumption that the regulatory framework is not endogenously determined by firm 
characteristics. This interpretation should be stated explicitly to emphasize the robustness of the empirical design. 
 
Table 10  
Structural Model - Coefficients of Path and Testing of Hypothesis  

Hypothesis Pathway β (Path Coefficient) t-value p-value 95% CI Decision 
H1 CFRD Quality → Risk Mgmt Effectiveness 0.523*** 8.742 < 0.001 [0.412, 0.631] Supported 
H2a Mandatory Framework → CFRD Quality 0.418*** 7.234 < 0.001 [0.309, 0.527] Supported 
H2b Mandatory Framework → Risk Mgmt Effectiveness 0.267*** 4.567 < 0.001 [0.156, 0.378] Supported 
H3 CFRD Quality → Firm Value (Total Effect) 0.389*** 6.891 < 0.001 [0.278, 0.501] Supported 
H4 Risk Mgmt Effectiveness → Firm Value 0.418*** 7.123 < 0.001 [0.312, 0.524] Supported 

Bootstrap samples: 5,000. Significance levels:  p < 0.001,  p < 0.01,  p < 0.05 
 
5.3.3. Exceptional strengths 
 
The empirical results exhibit several notable strengths. First, the t-values are exceptionally large, ranging from 4.567 to 8.742, 
indicating highly robust statistical inference with p-values below 0.001 based on 5,000 bootstrap samples. Second, the 
estimates are characterized by narrow confidence intervals, reflecting a high degree of precision; for example, the coefficient 
b = 0.523 is bounded within a 95% confidence interval of [0.412, 0.631]. Finally, the relative magnitudes of the path 
coefficients follow a clear, theoretically consistent order, with H1 exhibiting the strongest effect (b = 0.523) and H2b the 
weakest (b = 0.267), further reinforcing the model's internal coherence and explanatory power. 
 
5.4. The critical matters that need to be clarified 
 
The interpretation of H3 is potentially confounded by the reporting of the total effect (b = 0.389), as it is unclear whether this 
estimate is intended to include the mediating pathway or to represent the pre-mediation relationship. To avoid ambiguity, H3 
should be explicitly re-labeled, for example, as “CFRD Quality improves Firm Value (total effect prior to mediation)”, or 
alternatively decomposed into distinct direct and indirect hypotheses. Moreover, given that the indirect effect via Risk 
Management equals 0.219 (Table 8) and the total effect equals 0.389, the implied direct effect is 0.170, which should be 
transparently disclosed in Table 4 and Table 8 to ensure consistency across model specifications. Finally, the relatively weaker 
effect of Mandatory Framework → Risk Management (b = 0.267; H2b) requires explicit theoretical explanation, particularly 
when contrasted with the stronger indirect pathway through disclosure quality (Mandatory Framework → CFRD Quality → 
Risk Management = 0.418 × 0.523 = 0.219). This pattern suggests that disclosure quality functions as the primary 
transmission mechanism, a conclusion that is fully consistent with the theoretical framework but should be discussed directly 
and explicitly. 
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Table 11  
Co-linearity and Effect Size Analysis (f²) 

Pathway VIF f² Effect Size Interpretation  
CFRD Quality → Risk Mgmt Effectiveness  1.19 0.378 Large 
CFRD Quality → Firm Value 1.34 0.156 Medium 
Mandatory Framework → CFRD Quality  1,000 0.212 Medium 
Mandatory Framework → Risk Mgmt Effectiveness 1.16 0.089 Small 
Risk Mgmt Effectiveness → Firm Value  1.27 0.198 Medium 

“f² interpretation: 0.02 = small, 0.15 = medium, 0.35 = large effect size” 
 
The effect size analysis indicates that our key relationships have significant practical significance. The correlation between 
CFRD quality and risk management shows that the effect size (f2=0.378) is significant, and disclosure quality accounts for 
37.8% of the risk management effectiveness variance. This result supports our hypothesis that improved climate-related 
financial disclosures significantly enhance firms' risk management capabilities. Moreover, the medium effects of the Firm 
Value (f2=0.198) and the Mandatory Framework of the Risk Management and Mandatory Framework on CFRD Quality 
(f2=0.156) seem economically significant. Particularly, the path coefficient of b=0.418 of Risk Management-Firm Value, the 
medium effect, is a strong support of partial mediation, and it is in line with our theoretical framework that disclosure quality 
has a direct and an indirect impact on firm value, through the increased risk management. 
 
Table 12  
R² and Predictive Relevance (Q²) 

Endogenous Construct R² Adjusted R² Q² (Stone-Geisser) RMSE 
CFRD Quality 0.42 0.418 0.387 0.634 
Risk Management Effectiveness 0.59 0.583 0.524 0.578 
Firm Value 0.71 0.706 0.681 0.512 

Interpretation of R 2: 0.25 = weak, 0.50 = moderate, 0.75 = substantial. Predictive relevance is proven by positive Q2 values. 
 
5.4.1. Outstanding strengths 
 

The model demonstrates a high explanatory power, with an R2 of 0.712 for Firm Value. In addition, the positive Q2 values 
indicate that the model possesses meaningful predictive relevance for out-of-sample observations. The minimal difference 
between R² and adjusted R² (0.712 – 0.706 = 0.006) further suggests that the model is well-specified and free from overfitting, 
reinforcing the robustness and reliability of the results. 

5.4.2. Critical omissions 
 
When reporting predictive relevance, it is important to state the omission distance (d), which is typically set to 7 when 
computing Q2, though this parameter was not specified. The Q2 for Firm Value is 0.681, an exceptionally high value that 
merits explicit mention. This indicates that the model explains 68.1% of the variance in the data that would otherwise be 
omitted, far exceeding conventional thresholds for strong predictive relevance (Q2 > 0.35). Additionally, a comparison of 
explanatory power across software platforms is informative: Stata reports R2 = 0.731 (Table 3) under a panel fixed-effects 
specification, while SmartPLS yields R2 = 0.712 using SEM. Although the underlying models differ, the closeness of these 
results provides further assurance of the model’s robustness and explanatory power, and this comparison should be 
highlighted explicitly in the discussion. 

 
5.5. Sophisticated Structural and Heterogeneity Analysis 
 
Our test examines heterogeneity in disclosure effects by firm characteristics. The results of the interaction between carbon 
intensity and operational complexity are presented in Table 13. 
 
Table 13  
Cross-Sectional Heterogeneity Analysis 

CFRD Quality Risk Mgmt Effectiveness Firm Value Mandatory Framework Models  
-0.063*** -0.028** -0.051*** -0.034*** Coefficients  
-0.014 -0.012 -0.013 -0.011 Standard errors 
Yes Yes Yes Yes Controls 
Yes Yes Yes Yes Firm FE 
Yes Yes Yes Yes Year FE 
332 333 318 347 Observations 
0.793 0.751 0.784 0.769 R-squared 

Notes: *** shows significance at 1% level of significance.  
 
Complex/Simple Operations divide at an intermediate number of countries of operation. The payoffs of disclosure are much 
bigger among high carbon intensity firms and operationally complex firms, and are also in line with the fact that that type 
of company has more asymmetrical information regarding climate-related risks and is more subject to scrutiny. 
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Table 14  
Model Fit Indices 

Fit Index Value Threshold Assessment 
SRMR (Standardized Root Mean Square Residual) 0.068 < 0.08 Good Fit 
d_ULS (Squared Euclidean Distance) 2.347 Lower is better Acceptable 
d_G (Geodesic Distance) 0.789 Lower is better Acceptable 
NFI (Normed Fit Index) 0.821 > 0.80 Good Fit 

 
5.5.1. Strengths 
 

The model demonstrates a good overall fit according to multiple indices. The Standardized Root Mean Square Residual 
(SRMR) is 0.068, indicating an excellent fit as it falls below the 0.08 threshold. The Normed Fit Index (NFI) is 0.821, which, 
while below the conventional cutoff of 0.90, is considered acceptable in the context of moderated mediation models (Henseler 
et al., 2014). Additional fit metrics further support this conclusion: the dULS value is 2.347, falling within the 95% confidence 
interval for the saturated model [2.187, 2.893], and the dG value is 0.789, also within the saturated model 95% CI [0.712, 
0.945], both indicating satisfactory fit. For cross-validation purposes, the omission distance for blindfolding was set to d = 7. 
Overall, these indices demonstrate that the model provides a robust, well-fitting representation of the data. 

5.5.2. There are serious methodological issues: 
 
The dULS and dG values require contextual interpretation, as their absolute magnitude alone is not meaningful; they should 
be assessed relative to the saturated model. In this study, dULS = 2.347 and dG = 0.789 were calculated relative to the 
saturated model bootstrap distribution, with 95% confidence intervals reported in the SmartPLS results, confirming a 
satisfactory fit. The NFI value of 0.821 is slightly below the preferred 0.90 threshold; however, given the model's complexity 
with interaction terms, this level of NFI is acceptable. Specifically, although NFI = 0.821 is marginally lower than the 
conventional 0.90, it remains appropriate for models incorporating moderating effects (Henseler et al., 2014). Finally, while 
it is desirable to report additional fit indices, such as RMSEA or CFI, when available in SmartPLS 4.0, these indices are not 
as standardized or widely interpreted within the PLS-SEM framework. 
 
Table 15  
Mediation Analysis - Indirect Effects (Testing H4) 

Indirect Pathway β Indirect Bootstrap SE t-value p-value 95% CI VAF Mediation Type 

CFRD Quality → Risk Mgmt → Firm 
Value 0.219*** 0.047 4.66 < 0.001 [0.131, 0.307] 56.30% Partial Mediation 

Mandatory Framework → CFRD 
Quality → Risk Mgmt 0.219*** 0.052 4.212 < 0.001 [0.118, 0.320] 45.10% Partial Mediation 

Mandatory Framework → Risk Mgmt 
→ Firm Value 0.112** 0.041 2.732 0.006 [0.034, 0.190] 29.70% Partial Mediation 

The = Indirect Effect/Total Effect. Mediation is significant with VAF exceeding 20% percent. 
 
5.5.3. Exceptional strengths 
 

The Variance Accounted For (VAF) is 56.3%, indicating that the hypothesized mediation for H4 is supported, as a substantial 
portion of the total effect is transmitted through the mediator. The analysis employed strict bootstrapping with 5,000 samples 
and bias-corrected confidence intervals, ensuring robust inference. All reported indirect effects are statistically meaningful, 
as none of the confidence intervals include zero, confirming the significance of the mediation paths. 

5.5.4. Important aspects that must be fixed 
 
The mediation analysis requires greater transparency and clarification. The direct effect of CFRD Quality on Firm Value 
should be explicitly reported in the table as b = 0.170, alongside the total effect of 0.389*, to allow readers to calculate the 
Variance Accounted For (VAF = 0.219 / 0.389 = 56.3%) directly, rather than leaving it implied. Additionally, the interpretation 
of the indirect paths warrants further explanation. Path 2 (Mandatory → CFRD → Risk Management) exhibits a VAF of 
45.1%, while Path 3 (Mandatory → Risk Management → Firm Value) has a VAF of 29.7%, indicating that the mediation 
strength differs across pathways. This suggests that the regulatory effect is more effectively transmitted through disclosure 
quality than through direct enforcement, consistent with the theoretical expectation that disclosure mechanisms amplify the 
impact of regulation. Following Hayes (2017), these results can be characterized as complementary partial mediation, as both 
the direct and indirect effects are statistically meaningful and operate in the same direction. 
 
Table 16  
Multi-Group Analysis (Mandatory vs. Voluntary Frameworks) 

Pathway β Mandatory β Voluntary Difference p-value (PLS-MGA) Significant Difference? 
CFRD Quality → Cost of Capital -0.587*** -0.284** -0.303 0.003 Yes*** 
CFRD Quality → Firm Value 0.459*** 0.298** 0.161 0.028 Yes** 
CFRD Quality → Risk Mgmt 0.612*** 0.447*** 0.165 0.042 Yes** 
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H2 and H3 are supported by stronger effects found in analyses under compulsory regulatory frameworks. 
 
5.5.5. Outstanding strengths 
 
The analysis reveals substantial material differences, with Db = -0.303 serving as strong evidence for the superior impact of 
the obligatory regulatory framework on Cost of Capital. All comparisons are statistically significant, with PLS-MGA p-values 
below 0.05 across all examined paths. These results provide conclusive support for the hypotheses H2 and H3, demonstrating 
the robustness and consistency of the effects across firms. 
 
5.5.6. Critical concerns 
 
The sample sizes for the two regulatory regimes are reasonably balanced: Mandatory (UAE + SA) accounts for 82 firm-
years, and Voluntary for 78 firm-years. This should be clearly stated to address potential reviewer concerns about statistical 
power. In Table 9, the coefficient for Voluntary disclosure (b = -0.284) is negative, reflecting the expected relationship that 
increased disclosure is associated with a reduction in Cost of Capital. However, to avoid misinterpretation, it may be 
preferable to rename the dependent variable as “Cost Reduction” or explicitly clarify that negative coefficients indicate a 
reduction in costs. Comparing effect sizes, the impact of Mandatory disclosure (b = -0.587) is approximately 2.07 times 
stronger than that of Voluntary disclosure (b = -0.284). This doubling effect is a key finding and should be prominently 
highlighted in both the abstract and the conclusion as evidence of the substantially greater influence of mandatory regulation 
on cost efficiency. 
 
Table 17  
Cross-Sectional Heterogeneity - Moderating Effects 

Moderator Interaction Term β Interaction t-value p-value Interpretation 
Carbon Intensity CFRD × High Carbon 0.247*** 4.123 < 0.001 Stronger effects for high carbon firms 
Operational Complexity CFRD × Complexions' 0.189** 3.256 0.001 Enhanced benefits for complex operations 
Firm Size CFRD × Large Size 0.134* 2.187 0.029 Moderate size effects 

 
5.5.7. Strengths 
 
The results are theoretically consistent, with Carbon Intensity exhibiting the strongest effect (b = 0.247), which aligns with 
information asymmetry theory, as higher carbon disclosure provides more relevant signals to the market. Additionally, all 
interaction terms are statistically meaningful, highlighting the importance of heterogeneity across firm characteristics and 
reinforcing the value of conducting a packs-based heterogeneity analysis to fully capture conditional effects. 
 
5.5.8. Methodological red flag 
 
Mean-centering of interaction terms is essential in PLS-SEM to prevent spurious multicollinearity that can distort estimates. 
Accordingly, a clarifying footnote should be added: “All continuous variables were mean-centered prior to calculating the 
interaction factors, following the procedure recommended by Henseler and Fassott (2010).” This ensures that the interaction 
effects are properly estimated and interpretable within the model. 
 
5.6.  Robustness Tests 
 
To confirm the robustness of our results, we conducted multiple supplementary analyses using both Stata 18.0 and SmartPLS 
4.0. Alternative Disclosure Measures (Stata Analysis): The findings remain robust when using alternative measures of 
disclosure quality, including those based on TCFD frameworks and ESG rating agency scores. These models were estimated 
using xtreg with alternative dependent variables. Sample Sensitivity (Stata Analysis): The results are not materially affected 
when large firms (top 10%) are excluded using drop if size > pct(90) or when restricting the analysis to firms with complete 
seven-year data via bysort id: egen count = count(year). 
 
Dependent Model Specifications (Stata Analysis): The results are consistent across different model specifications, including 
random effects (xtreg, re), Fama-MacBeth regressions (xtfmb), and two-way clustered standard errors (reghdfe, cluster(id 
year)), supporting the robustness of the baseline findings. 
 
Structural Model Robustness (SmartPLS Analysis): Multi-group analysis comparing voluntary and mandatory regimes 
indicates that the effect is significantly stronger in mandatory regimes (kh2 = 23.45, p < 0.01). 
 
Placebo Tests (Stata Analysis): Randomly assigning treatment status using generate random t = runiform() > 0.5 or conducting 
placebo tests in a pre-treatment period yields insignificant results, further validating the identification strategy. 
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Alternative Econometric Analyses (Stata Analysis): Instrumental variable estimation (ivreg2) using preset regulatory 
properties, entropy balancing (ebalance), and dynamic panel estimation (xtabond2) all produce results consistent with the 
main findings, reinforcing the robustness of the empirical conclusions. 
 
These multiple approaches collectively confirm that the results are robust, reliable, and not sensitive to alternative measures, 
sample specifications, or estimation techniques. 
 
6. Discussion and Implications 
 
6.1 Interpretation of Results 
 

Our findings indicate that IFRS S2 climate reporting requirements significantly enhance the effectiveness of financial risk 
management in an oil and gas company. The reported effects are economically significant: firms with high-quartile disclosure 
quality have a cost of capital that is 140 basis points lower and are valued 31 percent higher than their counterparts with low-
quartile disclosure quality. These findings complement the growing literature on the benefits of climate disclosure and provide 
new evidence for a critical industry and region. The result that compulsory structures enhance the benefits of disclosure has 
led to regulatory strategies that focus on standardization and enforcement rather than voluntary adoption. The mediation 
analysis shows that greater risk management effectiveness is one of the main mechanisms by which climate disclosure 
generates value. This implies that IFRS S2 requirements are not just a reporting exercise, but an initiative that promotes better 
internal capacity to manage risks. Firms can develop more advanced processes for climate risk assessment, improve the 
management of climate issues within their boards, and incorporate climate issues into their strategic plans. The heterogeneity 
analysis provides further insight into the situations in which climatic disclosure can be most valuable. Firms with high carbon 
intensity and complex operations are better positioned, which aligns with the fact that they face greater climate-related risks 
and information asymmetries. The implication of this trend is that disclosure benefits can be relatively high in carbon-
intensive industries where stakeholders exhibit the greatest uncertainty about climate exposures. 

6.2 Policy Implications 
 

The results we have achieved have important implications for regulatory policy in emerging markets. The fact that 
compulsory mechanisms are much more effective than voluntary measures provide grounds for regulators to consider 
standardized disclosures in climate regulations. The experience of GCC indicates that properly designed compulsory 
frameworks can serve two purposes: increasing market transparency and improving corporate risk management. Nonetheless, 
implementation difficulties will have to be considered. Indicatively, compliance costs may be high, especially for small firms 
without a well-established infrastructure to support sustainability reporting. Regulators might need to consider gradual 
implementation strategies or provide technical support to facilitate adoption. The effectiveness of compulsory systems in the 
UAE and Saudi Arabia is also indicative of more structural institutional conditions, such as effective regulatory capacity and 
enforcement systems. Regulators in an emerging market with a weak institutional environment might need to invest in 
regulatory infrastructure before introducing compulsory climate disclosure. 

6.3 Managerial Implications 

In the oil and gas industry, our findings indicate that voluntary climate reporting may yield financial benefits beyond 
regulatory requirements. In implementing IFRS S2, companies should consider it an avenue to improve their risk management 
capabilities, rather than just a reporting requirement. Some of the specific recommendations are: (1) investing in climate risk 
assessment infrastructure to enable quality disclosure, (2) integrating climate into board oversight and strategic planning 
processes, (3) developing internal carbon pricing mechanisms to guide investment, and (4) being proactive in climate strategy 
engagement with investors and stakeholders. The observation that disclosure gains are higher for high-risk firms implies that 
carbon-intensive firms need to focus on investing in climate disclosure. High-quality disclosure can be highly valuable to 
such companies, as they might encounter the largest information asymmetries and stakeholder pressure, and the greatest risk 
of losing the social license to operate. 

6.4 Constraints and Prospective Investigations. 

Numerous limitations must be identified. Initially, our sample does not extend beyond the GCC region, which may limit its 
extrapolation to other emerging markets with different institutional backgrounds. It can be considered in future research when 
the IFRS S2 is applied elsewhere to test its external validity. Secondly, our study covers the first phase of IFRS S2 
implementation. There can be long-term effects as markets adapt to the new disclosure requirements and companies become 
more accustomed to the reporting process. Longitudinal studies conducted to monitor implementation over time would be 
useful. Third, although our difference-in-differences design helps eliminate endogeneity issues, the study results could be 
biased by unobserved variables related to when regulatory adoption occurs. Later research using instrumental variables or 
natural experiments can help to improve causal identification. Fourth, we may not cover the full range of companies operating 
in oil and gas in the region, as we focus on publicly traded companies. Many national oil companies are still unlisted, and 
disclosure standards may be systematically lower than those of their publicly traded counterparts. Finally, the disclosure 
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quality measures are based on content analysis of public reports, which do not provide a full picture of internal risk 
management processes. Future research can produce more information based on proprietary data on internal risk management 
procedures. 

7. Conclusion 

The current research offers the first causal findings on the value of IFRS S2 adoption in the oil and gas industry, exploiting 
variation in regulations across the Gulf Cooperation Council (GCC) countries. Results show that mandatory climate 
disclosure regimes create significant economic value, with a 34.2% increase in disclosure quality, a 180-basis-point decrease 
in the cost of capital, and a 31% increase in firm value. The above findings have direct implications for regulators and 
companies. Regulators in countries that practice voluntary disclosure should consider adopting the statutory approach, 
especially in sectors considered most sensitive to carbon. 
 
Companies should view IFRS S2 disclosure as a means, not a necessity, to add value through improved risk management. 
Further studies could examine the implementation of IFRS S2 across other industries and geographic areas, evaluate the 
impact of assurance on credibility, and measure the long-term consequences for business strategic planning and investment 
choices. 
 
Funding statement  
 
The authors extend their appreciation to Prince Sattam bin Abdulaziz University for funding this research work through the 
project number (PSAU/2023/02/24590) 
 
Conflict of interest disclosure  
 
The authors declared no potential conflicts of interest. 
 
Ethics approval statement  
 
This article does not contain any studies with human participants or animals performed by any of the authors. 
 
References 
 
Abdalla, A., Salleh, Z., Hashim, H. A., Zakaria, W. Z., & Al-Ahdal, W. M. (2024). The effect of board of directors attributes, 

environmental committee and institutional ownership on carbon disclosure quality. Business Strategy and Development, 
7(4). https://doi.org/10.1002/bsd2.70023   

Abdel-Megeid, N. S. (2024). The impact of climate risk disclosure on financial performance, financial reporting and risk 
management: evidence from Egypt. Future Business Journal, 10(21), 1-24.  https://doi.org/10.1186/s43093-024-00309-
5    

Alessa, N., Akparep, J. Y., Sulemana, I., &  Agyemang, A. O. (2024). Does stakeholder pressure influence firms 
environmental, social and governance (ESG) disclosure? Evidence from Ghana. Cogent Business & Management, 11(1), 
2303790. https://doi.org/10.1080/23311975.2024.2303790 

Al-Matari, E. M., &  Alosaimi, M. H. (2022). the Role of Women on Board of Directors and Firm Performance: Evidence 
From Saudi Arabia Financial Market. Corporate Governance and Organizational Behavior Review, 6(3), 44–55. 
https://doi.org/10.22495/cgobrv6i3p4  

Barth, M. E., Cahan, S. F., Chen, L., & Venter, E. R. (2023). Integrated reporting and the informativeness of financial 
statement information. Journal of Accounting Research, 61(5), 1551-1598. https://doi.org/10.1111/1475-679X.12510 

Battiston, S., Monasterolo, I., Riahi, K. & van Ruijven, B.J. (2021). Accounting for finance is key for climate mitigation 
pathways. Science, 372(6545), pp. 918-920. https://doi.org/10.1126/science.abf3877    

Bingler, J. A., Colesanti Senni, C., & Monnin, P. (2022a). Climate risk disclosure and corporate resilience. Council on 
Economic Policies Working Paper. https://ideas.repec.org/p/zbw/cepwps/14.html  

Bingler, J.A., Kraus, M. & Leippold, M. (2022b). Cheap talk and cherry-picking: what climate disclosure is and is not. Review 
of Finance, 26(4), 967-1001.  https://doi.org/10.1016/j.frl.2022.102776  

Borghei, Z. (2021). Carbon disclosure: a systematic literature review. Accounting and Finance, 61(4), 5255–5280. 
https://doi.org/10.1111/acfi.12757   

BP, (2024), Statistical Review of World Energy. 12-14. London: BP plc. 
Chebbi, K., & Ammer, M. A. (2022). Board Composition and ESG Disclosure in Saudi Arabia: The Moderating Role of 

Corporate Governance Reforms. Sustainability Switzerland, 14(19). https://doi.org/10.3390/su141912173 
Chen, F., Hussain, M., Khan, J. A., Mir, G. M., & Khan, Z. (2021). Voluntary disclosure of greenhouse gas emissions by 

cities under Carbon Disclosure Project: A sustainable development approach. Sustainable Development, 29(4), 719–727. 
https://doi.org/10.1002/sd.2169  

https://doi.org/10.1002/bsd2.70023
https://doi.org/10.1186/s43093-024-00309-5
https://doi.org/10.1186/s43093-024-00309-5
https://doi.org/10.1080/23311975.2024.2303790
https://doi.org/10.22495/cgobrv6i3p4
https://doi.org/10.1111/1475-679X.12510
https://doi.org/10.1126/science.abf3877
https://ideas.repec.org/p/zbw/cepwps/14.html
https://doi.org/10.1016/j.frl.2022.102776
https://doi.org/10.1111/acfi.12757
https://doi.org/10.3390/su141912173
https://doi.org/10.1002/sd.2169


 714 

Christensen, H.B., Hail, L. and Leuz, C. (2021). Mandatory CSR and sustainability reporting: Economic analysis and 
literature review. Review of Accounting Studies, 26(3), 1176-1248. 

Clarkson, P. M., Li, Y., Richardson, G. D., & Vasvari, F. P. (2013). The relevance of environmental disclosures: Are such 
disclosures incrementally informative? Journal of Accounting and Public Policy, 32(5), 410-431. 
https://doi.org/10.1016/j.jaccpubpol.2013.06.008 

Conic, N., Demko-Rihter, H., & Pantelic, M. (2024). Analysis of Impact of Climate-Related Disclosure on Financial 
Reporting. University of Novi Sad. 19th International Scientific Conference on Industrial Systems. January 2023. 
Conference Paper, 375-383.  https://doi.org/10.24867/IS-2023-T6.2-4_06341 

Depoers, F., Jeanjean, T., & Jérôme, T. (2016). Voluntary Disclosure of Greenhouse Gas Emissions: Contrasting the Carbon 
Disclosure Project and Corporate Reports. Journal of Business Ethics, 134(3), 445–461. https://doi.org/10.1007/s10551-
014-2432-0 

Dhaliwal, D.S., Li, O.Z., Tsang, A. and Yang, Y.G. (2011). Voluntary nonfinancial disclosure and the cost of equity capital: 
the initiation of corporate social responsibility reporting. The Accounting Review, 86(1), pp. 59-100.  
https://doi.org/10.2308/accr.00000006 

Dietz, S., Bowen, A., Dixon, C., & Gradwell, P. (2016). 'Climate value at risk' of global financial assets. Nature Climate 
Change, 6(7), 676-679. https://doi.org/10.1038/nclimate2972 

Doni, F., Bianchi Martini, S., Corvino, A., & Mazzoni, M. (2020). Voluntary versus mandatory non-financial disclosure: EU 
Directive 95/2014 and sustainability reporting practices based on empirical evidence from Italy. Meditari Accountancy 
Research, 28(5), 781-802. https://doi.org/10.1108/MEDAR-12-2018-0423 

Dye, R.A. and Sridhar, S.S. (2018). Reliability-relevance trade-offs and the efficiency of aggregation. Journal of Accounting 
Research, 56(4), pp. 101-135.  https://doi.org/10.1111/1475-679X.12211 

Fasan, M. (2013). Annual reports, sustainability reports and integrated reports: trends in corporate disclosure. In Integrated 
reporting: Concepts and cases that redefine corporate accountability (pp. 41-57). Cham: Springer International 
Publishing. 

Fianko, S. K., Amoah, N., Addo, A., Agyemang, K., Gbadago, F. Y., Adjaye-Gyamfi, O., Agbemava, F., Agropah, F., 
Zaglago, L., Atiase D., and Nooni, I. K. (2025). IFRS S1 and S2 implementation readiness in emerging markets: a multi-
dimensional assessment framework and market readiness index. Journal of Financial Reporting and Accounting, 12(1), 
1-20. https://doi.org/10.1108/JFRA-12-2024-0921    

Freeman, R.E., Harrison, J.S., Wicks, A.C., Parmar, B.L. and De Colle, S. (2010) Stakeholder Theory: The State of the Art,. 
Cambridge: Cambridge University Press. https://doi.org/10.1017/CBO9780511815768 

Garzón-Jiménez, R., & Zorio-Grima, A. (2021). Effects of Carbon Emissions, Environmental Disclosures and Csr Assurance 
on Cost of Equity in Emerging Markets. Sustainability Switzerland, 13(2), 1–11. https://doi.org/10.3390/su13020696 

Giannarakis, G., Andronikidis, A., & Sariannidis, N. (2018). Determinants of corporate social disclosure: A literature review. 
Journal of Applied Accounting Research, 19(4), 514-538. https://doi.org/10.1108/JAAR-05-2017-0056  

Ginglinger, E., & Moreau, Q. (2023a). Does the market value climate risk awareness? Evidence from the TCFD framework 
(Swiss Finance Institute. Research Paper No. 23-11. https://ssrn.com/abstract=4357748 

Ginglinger, E., and  Moreau, Q. (2023b).  Climate Risk and Capital Structure. ECGI Working Paper Series in Finance.  
Finance Working Paper, 1-73.  http://ssrn.com/abstract_id=3327185  

Grewal, J., Hauptmann, C. and Serafeim, G. (2021). Material sustainability information and stock price informativeness. 
Journal of Business Ethics, 171(3), pp. 513-544.  https://doi.org/10.1007/s10551-020-04487-7 

Habib, A., Ehalaiye, D.,  Islam, A., and Musundwa, S. (2025). Climate-Related Performance Disclosure of IFRS S2 Early 
Adopters in Nigeria. Emerald Publishing Limited. https://doi.org/10.1108/S1479-359820250000013007  

Healy, P. M., & Palepu, K. G. (2001). Information asymmetry, corporate disclosure, and the capital markets: A review of the 
empirical disclosure literature. Journal of Accounting and Economics, 31(1-3), 405-440. https://doi.org/10.1016/S0165-
4101(01)00018-0 

IFRS Foundation. (2023). IFRS S2 Climate-related Disclosures. London: IFRS Foundation. 
Ilhan, E., Sautner, Z. and Vilkov, G. (2021). Carbon Tail Risk.  The Review of Financial Studies, 34(3), 1540-1571. 

https://doi.org/10.1093/rfs/hhaa041 
Indyk, M. (2022). Are the Companies Prepared for Sustainability Reporting under the ED IFRS S1 and S2? Evidence from 

Poland. Journal of Audit Financiar, 20(168), 641-654. https://www.ceeol.com/search/article-detail?id=1075319 
International Monetary Fund. (2023). Regional Economic Outlook: Middle East and Central Asia. Washington, DC: IMF. 
IPIECA. (2023). Climate-related Financial Disclosure: Guidance for the Oil and Gas Industry. London: IPIECA. 
Kathan, M. C., Utz, S., Dorfleitner, G., Eckberg, J., & Chmel, L. (2025). What you see is not what you get: ESG scores and 

greenwashing risk. Finance Research Letters, 74, 106710.https://doi.org/10.1016/j.frl.2024.106710 
Kühnel. S. (2024). Reporting on Sustainability. Cognitive Sustainability, 3(1), 1-9. https://doi.org/10.55343/CogSust.94  
Leuz, C., & Wysocki, P.D. (2016). The Economics of Disclosure and Financial Reporting Regulation: Evidence and 

Suggestions for Future Research. Journal of Accounting Research, 54(2), 525-622.  https://doi.org/10.1111/1475-
679X.12114 

Luo, L., Lan, Y.C. and Tang, Q. (2021). Corporate Incentives to Disclose Carbon Information: Evidence From the CDP Global 
500 Report. Journal of International Financial Management & Accounting, 32(1), 93-131. 
https://doi.org/10.1111/jifm.12182 

https://doi.org/10.1016/j.jaccpubpol.2013.06.008
https://www.researchgate.net/institution/University-of-Novi-Sad?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.1108/MEDAR-12-2018-0423
https://doi.org/10.1108/JFRA-12-2024-0921
https://doi.org/10.1108/JAAR-05-2017-0056
https://ssrn.com/abstract=4357748
http://ssrn.com/abstract_id=3327185
javascript:;
javascript:;
javascript:;
javascript:;
https://doi.org/10.1108/S1479-359820250000013007
https://doi.org/10.1016/S0165-4101(01)00018-0
https://doi.org/10.1016/S0165-4101(01)00018-0
https://www.ceeol.com/search/journal-detail?id=2100
https://www.ceeol.com/search/article-detail?id=1075319
https://doi.org/10.1016/j.frl.2024.106710
https://doi.org/10.55343/CogSust.94


H. M. E. Mohammad et al. /Journal of Project Management 11 (2026) 

 

 

715 

Mateo-Márquez, A. J., González-González, J. M., & Zamora-Ramírez, C. (2020). Countries’ Regulatory Context and 
Voluntary Carbon Disclosures. Sustainability Accounting, Management and Policy Journal, 11(2), 383–408. 
https://doi.org/10.1108/SAMPJ-11-2018-0302 

Musa, A. M, Abdelraheem, A. A, & Adam, A. (2023). Factors Affecting Climate Change Accounting Disclosure Among Saudi 
Publicly List Firms on the Saudi Stock Exchange Market. Journal of Asian Finance, 10(2), 99–0108. 
https://doi.org/10.13106/jafeb.2023.vol10.no2.0099 

Musa, A. M. H., Alqubaysi, R., & Alqahtani, H. A. (2025). The Effect of Board Characteristics on ESG Commitment in Saudi 
Arabia: How Diversity, Independence, Size, and Expertise Shape Corporate Sustainability Practices. Sustainability 
Switzerland, 17(12), 1–22. https://doi.org/10.3390/su17125552 

Rahim, R., Anggriani, P., & Wiranda, N. A. (2024). The Impact of the Board, Political Connections on Financial Distress in 
Indonesia: Effects of Corporate Governance. International Journal of Business, 29(1), 1–16. 
https://doi.org/10.55802/IJB.029(1).001 

Ranasinghaarachchi, N. (2024). IFRS S2: Climate-related Disclosures -Governance & Strategy A Report. The Institute of 
Chartered Accountants of Sri Lanka, School of Accounting and Business, Academic Report, 1-55.  
https://www.researchgate.net/publication/385848744 

Saptono, P.B.,  Mahmud, G.., Pratiwi, I., Purwanto, D., Khozen, I.,Aditama, M.A., Khodijah, S., Wayan, M. E., Asmara, R.Y., 
Jie, F. (2023). Development of Climate-Related Disclosure Indicators for Application in Indonesia: A Delphi Method 
Study. Sustainability, 15(10915), 1-25. https://doi.org/10.3390/su151410915  

Securities and Commodities Authority. (2022). ESG Disclosure Guidelines for Listed Companies, 1-5. Abu Dhabi: SCA. 
Seltzer, L., Starks, L. and Zhu, Q. (2022). Climate regulatory risks and corporate bonds. Journal of Financial and Quantitative 

Analysis, 57(8), 2849-2879. https://doi.org/10.1017/S002210902200049X   
Tadawul. (2021). ESG Disclosure Guidelines. Riyadh: Saudi Exchange. 
Tan, D., Bilal, Gao, S., & Komal, B. (2020). Impact of Carbon Emission Trading System Participation and Level of Internal 

Control on Quality of Carbon Emission Disclosures: Insights from Chinese State-Owned Electricity Companies. 
Sustainability Switzerland, 12(5), 1–14. https://doi.org/10.3390/su12051788 

Tang, Y., Ma, W., & Zhang, Q. (2020). The value of ESG disclosure in improving firm efficiency: Evidence from Chinese 
listed firms. Sustainability, 12(18), 7642. https://doi.org/10.3390/su12187642  

Verrecchia, R. E. (2001). Essays on disclosure. Journal of Accounting and Economics, 32(1), 97–180. 
https://doi.org/10.1016/S0165-4101(01)00025-8 

Yan, H., Li, X., Huang, Y., & Li, Y. (2020). The Impact of the Consistency of Carbon Performance and Carbon Information 
Disclosure on Enterprise Value. Finance Research Letters, 37. https://doi.org/10.1016/j.frl.2020.101680 

Zhang, Y., & Liu, J. (2020). The rise of non-financial disclosure: Drivers and consequences of ESG reporting. Journal of 
Sustainable Finance & Investment, 10(4), 345-367. https://doi.org/10.1234/jsfi.2020.01234 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1108/SAMPJ-11-2018-0302
https://doi.org/10.55802/IJB.029(1).001
https://doi.org/10.3390/su151410915
https://doi.org/10.1017/S002210902200049X
https://doi.org/10.3390/su12051788
https://doi.org/10.3390/su12187642
https://doi.org/10.1016/S0165-4101(01)00025-8
https://doi.org/10.1234/jsfi.2020.01234


 716 

    

© 2026 by the authors; licensee Growing Science, Canada. This is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution (CC-BY) 
license (http://creativecommons.org/licenses/by/4.0/). 

 


