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A B S T R A C T

We examine the relationship between carbon risk and accounting conservatism using 7,636 firm- 
year observations from 29 countries. Using firms’ carbon emissions as a proxy for carbon risk, we 
find that firms with higher carbon risk exhibit greater conditional accounting conservatism. 
However, this positive relationship is weaker in firms with stronger corporate governance and 
higher institutional ownership, suggesting that effective internal and external monitoring reduces 
the reliance on conservative reporting in response to carbon-related exposures. Further analysis 
shows that the relationship becomes more pronounced after the 2015 Paris Agreement. The effect 
is also stronger in countries with active emissions trading schemes (ETS), higher governance 
quality, and stakeholder-oriented business cultures. These findings offer timely and policy- 
relevant insights for regulators, standard-setters, and policymakers, particularly in light of the 
introduction of IFRS S2 by the International Sustainability Standards Board (ISSB), which man
dates climate-related financial disclosures and emphasizes the importance of integrating carbon 
risk into core financial reporting practices.

1. Introduction

Unprecedented global warming and severe weather events, resulting from the increasing concentration of greenhouse gases (GHG), 
have drawn growing attention to corporate environmental accountability for climate change (Stern and Taylor, 2007; Task Force on 
Climate-Related Financial Disclosures [TCFD], 2017; Intergovernmental Panel on Climate Change [IPCC], 2019).1 There are 
increasing concerns about the adverse impacts of climate-related risks on businesses and the global economy (KPMG, 2015; Australian 
Accounting Standards Board [AASB] & Auditing and Assurance Standards Board [AAUSB], 2019; International Accounting Standards 
Board [IASB], 2020). In response, regulatory bodies are beginning to formalize disclosure requirements. Notably, the International 
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1 Several global initiatives have been established to tackle climate change. For example, in 2015, 195 countries signed the Paris Agreement, 

committing to limit global temperatures increases to 1.5◦C above pre-industrial levels (United Nations Framework Convention on Climate Change 
[UNFCCC], 2015). The United Nations Environment Programme Finance Initiative [UNEP FI] (2021) has also established the Net-Zero Banking 
Alliance, comprising 53 banks from 27 countries, which are committed to aligning their lending and investment portfolios with net-zero emissions 
by 2050.
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Sustainability Standards Board (ISSB) issued IFRS S2, which mandates climate-related disclosures,2 including the financial impacts of 
climate risks, and aligns closely with the recommendations of the Task Force on Climate-Related Financial Disclosures [TCFD]. As a 
result, firms are facing mounting pressure to mitigate carbon risks. A firm’s carbon risk is driven by uncertainties surrounding several 
combined factors, including future climate change regulation; regulatory compliance costs and potential litigation; physical risks such 
as severe weather and the costs of measuring and monitoring emissions (Matsumura et al., 2014; Griffin et al., 2017; Bose et al., 2021; 
Bose et al., 2025a,b). Carbon risk creates a unique business challenge with long-term impacts and irreparable consequences, dis
tinguishing it from other types of environmental risk (Lash and Wellington, 2007; Bose et al., 2021; Bose et al., 2025a,b).

Corporate carbon risk has emerged as a crucial factor in the decision-making processes of capital market participants, particularly 
among investors and firms (Matsumura et al., 2014; Griffin et al., 2017; Jung et al., 2018; Bose et al., 2021; Bose et al., 2025a,b). 
Several studies in the accounting literature demonstrate that corporate exposure to carbon risk significantly affects investors’ valu
ations (e.g., Matsumura et al., 2014; Clarkson et al., 2015; Griffin et al., 2017; Jung et al., 2018; Griffin et al., 2020; Bose et al., 2021). 
Aligning with this trend, firms are increasingly integrating carbon risk considerations into their strategic decisions, including in
vestment, financing choices, dividend policies, and risk management (Balachandran and Nguyen, 2018; Bose et al., 2021). Despite its 
significance in corporate decision making, corporate carbon risk is predominantly examined in contexts external to financial reporting. 
Little is known about whether firms embed carbon risk considerations into their financial reporting decisions.

Motivated by the need to better understand the significance of carbon risk in corporate decision making, and particularly in 
financial reporting, we examine the relationship between corporate carbon risk exposure and financial reporting conservatism. By 
examining this link, we respond to recent calls for greater insight into the financial reporting implications of climate-related risks 
(AASB and AAUSB, 2019; IASB, 2020). As highlighted by accounting regulators, “entities can no longer treat climate-related risks as 
merely a matter of corporate social responsibility and may need to consider them also in the context of their financial statements” 
(AASB and AAUSB, 2019, p.3). This focus has become even more pressing with the introduction of IFRS S2 by the ISSB, which 
mandates climate-related disclosures, including the financial impacts of carbon risk, and reinforces the importance of integrating 
climate risk into core financial reporting frameworks.

We are interested in whether corporate carbon risk is manifested in an essential attribute of financial reporting, namely, conditional 
accounting conservatism.3 Understanding the underlying dynamics of conditional accounting conservatism in the context of carbon 
risk exposure is imperative, as it sheds light on whether corporate accountability to climate change influences the properties of 
financial reporting (Basu, 2005). Conditional accounting conservatism imposes asymmetric verification requirements, leading to the 
timelier recognition of losses (bad news) compared to gains (good news), a concept referred to as the asymmetric timeliness of earnings 
(Basu, 1997; García Lara et al., 2011). The existing literature consistently documents the informational benefits of conditional ac
counting conservatism and shows that contracting parties, including equity investors and lenders, demand such conservatism to reduce 
information asymmetry and mitigate concerns about future uncertainty (Ahmed et al., 2002; Zhang, 2008; García Lara et al., 2011; 
Kim and Zhang, 2016b; Goh et al., 2017).

Our study also draws on valuable insights from recent research that examines the association between corporate social re
sponsibility (CSR) performance and accounting conservatism (Burke et al., 2020; Anagnostopoulou et al., 2021), but it differs by 
focusing specifically on carbon risk, proxied by carbon emissions, as a more specific and verifiable aspect of firm environmental 
performance. Focusing on environmental performance offers clearer insights than relying on aggregate CSR measures, as it avoids 
potential confounding effects from non-environmental CSR dimensions (Cohen et al., 2023). Research shows that firms allocate more 
resources to actions benefiting primary stakeholders, such as employees, suppliers, and customers, while the effects of firms’ actions 
toward secondary stakeholders, particularly the natural environment, are more diffused (Perrault and Quinn, 2018). Moreover, carbon 
emissions are more directly observable and verifiable than an aggregate measure of CSR, which often lack standardized measurement 
frameworks and encompass a wide range of issues, including human rights, diversity, labour practices, governance, and product 
quality (Perrault and Quinn, 2018; Downar et al., 2021). By focusing on carbon risk, our study provides deeper insights into how a 
specific and measurable dimension of environmental performance influences accounting conservatism.

We posit that a firm’s carbon risk plays a significant role in managerial decisions regarding the degree of conditional conservatism 
in financial reporting. As investors may lack access to private information, carbon risk can heighten information asymmetry and 
increase contracting costs. To mitigate these costs, firms are incentivized to adopt conservative reporting practices, which help reduce 
information asymmetry and address capital market concerns about the future uncertainties associated with carbon risk. Based on this 
reasoning, we hypothesize that firms with higher carbon risk will exhibit a greater degree of conditional accounting conservatism.

We employ a cross-country empirical setting to examine the relationship between carbon risk and conditional accounting 
conservatism using 7,636 firm-year observations from 29 countries. Our sample includes all firms that responded to the CDP (pre
viously Carbon Disclosure Project) questionnaire from 2007 to 2019. Carbon risk is measured using firm-level carbon emissions 

2 https://www.ifrs.org/content/dam/ifrs/publications/pdf-standards-issb/english/2023/issued/part-a/issb-2023-a-ifrs-s2-climate-related- 
disclosures.pdf?bypass=on (accessed on 12 July 2025).

3 Conditional and unconditional accounting conservatism are two distinctive but related constructs. Conditional conservatism focuses on the 
asymmetric timeliness of earnings, whereas unconditional conservatism emphasizes lower book values relative to market values. The key distinction 
lies in the timing and nature of information use: conditional conservatism “reveals information when it is received in future periods,” while un
conditional conservatism “only utilizes information known at the inception of the asset’s life” (Basu, 2005, p. 313). Following prior research (Goh 
et al., 2017; Hsieh et al., 2019; Burke et al., 2020), our study concentrates on conditional conservatism, as it conveys new information from 
management to investors, whereas unconditional conservatism reflects minimal new information (Basu, 2005).
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(Matsumura et al., 2014; Griffin et al., 2017; Bose et al., 2021; Bose et al., 2025a,b), while conditional conservatism is proxied by the 
firm-specific C-score, following Khan and Watts (2009). We find consistent and robust evidence of a significant positive relationship 
between carbon risk and conditional accounting conservatism.

To further explore the relationship between carbon risk and conditional accounting conservatism, we examine whether this 
relationship varies with the strength of internal and external monitoring mechanisms. We find that the relationship is less pronounced 
for firms with stronger corporate governance performance and higher institutional investors’ ownership. Our findings remain robust 
across several approaches addressing endogeneity concerns, including Heckman’s (1979) two-stage analysis, propensity score 
matching (PSM), change-on-change analysis, and an instrumental variable (IV) approach. Additional analyses show that the positive 
relationship between carbon risk and conditional accounting conservatism is stronger in the post-2015 Paris Agreement period. 
Moreover, leveraging our large international sample, we further analyse how institutional contexts influence the relationship. We find 
that the relationship is more pronounced for firms operating in countries that participate in emissions trading schemes (ETSs), exhibit 
higher governance quality, and have stakeholder-oriented business cultures.

Our study makes several important contributions. First, it responds to recent calls by the TCFD (2017) and accounting regulators (e. 
g., AASB and AAUSB, 2019; IASB, 2020), as well as the introduction of IFRS S2 by the ISSB, for a better understanding of the im
plications of carbon risk in financial reporting. To our knowledge, this is one of the first studies to examine the impact of carbon risk on 
financial reporting conservatism. While recent research highlights the relevance of carbon risk in non-financial reporting (Griffin and 
Jaffe, 2018; Dey et al., 2024), little is known about its implications for financial reporting—a primary channel through which firms 
communicate with stakeholders. Using extensive firm-level data from 29 countries, we provide evidence that firms consider carbon 
risk exposure when shaping their financial reporting strategies. Second, we extend the literature on conditional conservatism by 
demonstrating the role of carbon risk in shaping this key attribute of financial reporting. Despite ongoing debate over the desirability of 
accounting conservatism and substantial research on the informational effects of conditional conservatism (Ahmed et al., 2002; Zhang, 
2008; García Lara et al., 2011; Kim and Zhang, 2016b; Goh et al., 2017; Hsieh et al., 2019), relatively little is known about the key 
determinants of firms’ conservative reporting behaviours. The growing body of literature has identified factors such as corporate 
governance (García Lara et al., 2009), institutional ownership (Ramalingegowda and Yu, 2012), and business strategy (Hsieh et al., 
2019) as influential. We contribute to this strand of research by highlighting that conditional conservatism can also be understood as a 
strategic managerial response to minimize contracting costs arising from heightened information demands and uncertainty associated 
with corporate carbon risk. Third, our study offers insights into cross-country differences in the financial implications of carbon risk. 
We show that the impact of carbon risk on conditional conservatism varies based on countries’ participation in emissions trading 
schemes (ETSs), the quality of country-level governance, and the degree of stakeholder orientation. These findings suggest institutional 
heterogeneity in how firms manage carbon risk. Finally, our study contributes to the emerging literature on the implications of climate 
risk for business decisions. Recent evidence indicates that managers are increasingly incorporating climate risk into decisions related 
to investment, financing, dividend policy, and risk management (Balachandran and Nguyen, 2018; Huang et al., 2018). By establishing 
a link between carbon risk and conservative financial reporting, we demonstrate that carbon risk is not only relevant to operational and 
strategic choices but is also integrated into firms’ financial reporting decisions in response to a carbon-constrained economy.

The remainder of the paper is organized as follows. Section 2 reviews the relevant literature and develops the study’s hypotheses. 
Section 3 outlines the research design. Section 4 presents the main empirical results along with robustness checks. Section 5 provides 
additional analyses, and Section 6 concludes the paper.

2. Literature review and hypotheses development

2.1. Carbon risk

Carbon risk is important for business decision-making due to its various undesirable consequences (Lash and Wellington, 2007; 
Bebbington and Larrinaga-Gonzalez, 2008; Bose et al., 2025a,b). Risks associated with operational disruptions from future physical 
climate events can lead to higher operating costs and reduced earnings (Matsumura et al., 2014; Griffin et al., 2017; Bose et al., 2024a, 
b; Bose et al., 2025a,b). Carbon risk also encompasses the potential for lawsuits, regulatory compliance obligations, and tax burdens for 
firms with high emission levels (Matsumura et al., 2014; Griffin et al., 2017; Bose et al., 2021; Bose et al., 2025a,b). High emitters may 
face additional costs related to carbon risk, such as increased prices for emissions permits, investments in costly carbon reduction 
technologies, and enhanced risk management efforts (Bose et al., 2021). Moreover, excessive carbon emissions may lead to negative 
reactions from environmentally conscious stakeholders, including customer and investor boycotts, which can damage a firm’s repu
tation and result in financial losses (Luo and Balvers, 2017). These undesirable consequences demonstrate the substantial financial 
implications of corporate carbon risk.

Consistent with its the financial consequences, the implications of corporate carbon risk for decisions made by market participants 
and firm managers are well documented in the extant literature. From a capital market perspective, a growing stream of research 
suggests that firms’ carbon risk exposure is relevant to both investors and lenders across countries (Matsumura et al., 2014; Griffin 
et al., 2017; Jung et al., 2018). Extensive evidence shows that investors penalize firms with higher carbon emissions by reducing their 
equity valuations, as current emission levels signal a firm’s exposure to carbon risk (e.g., Chapple et al., 2013; Matsumura et al., 2014; 
Clarkson et al., 2015; Griffin et al., 2017; Cooper et al., 2018; Griffin et al., 2020; Bose et al., 2025a,b). For example, Matsumura et al. 
(2014) find a market-implied equity price reduction of US$212 per ton of carbon emissions, while Griffin et al. (2017) report a 
reduction of US$79 per ton among US S&P 500 firms. Chapple et al. (2013) document an overall valuation discount of AU$17 to AU 
$26 per ton for Australian firms, and Clarkson et al. (2015) report a €75 discount per ton of uncovered carbon emissions for European 
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firms. More recently, using a sample of the 500 largest global firms reported to CDP (formerly Carbon Disclosure Project), Choi and Luo 
(2021) find a negative association between carbon emissions and firm value. Similarly, studies show that carbon risk is also a critical 
consideration for lenders, with higher emissions associated with increased cost of debt (Jung et al., 2018; Herbohn et al., 2019). Taken 
together, the literature consistently demonstrates that capital providers—both investors and lenders—factor corporate carbon risk into 
their decision-making, as it introduces uncertainty regarding firms’ future performance.

2.2. Accounting conservatism

Conditional accounting conservatism is defined as the “tendency to require a higher degree of verification for recognizing good 
news as gains than to recognize bad news as losses” (Basu, 1997, p. 7). It reflects the timelier recognition of bad news in earnings 
relative to good news, a concept also referred to as the asymmetric timeliness of earnings (Basu, 1997). The substantial research 
interest in conditional conservatism is largely driven by divergent views between practitioners and regulators regarding its desir
ability. Many practitioners regard conservatism as a fundamental attribute of high-quality financial reporting. However, this 
favourable perspective is not fully shared by standard-setters, who remain cautious about endorsing conservatism in accounting 
standards (Hsieh et al., 2019).

Echoing practitioners’ views, the existing literature highlights the informational benefits of accounting conservatism (Ahmed et al., 
2002; Zhang, 2008; García Lara et al., 2011; Kim and Zhang, 2016b; Goh et al., 2017). For investors, the timelier recognition of 
economic losses relative to gains helps reduce uncertainty about future firm value, thereby lowering the cost of equity as well as the 
volatility and crash risk of future stock prices (García Lara et al., 2011; Francis et al., 2013; Kim and Zhang, 2016b; Goh et al., 2017). 
For lenders, conservative reporting enables more effective monitoring of a borrower’s repayment capacity, reducing the cost of debt 
(Ahmed et al., 2002; Zhang, 2008). These findings suggest that contracting parties, including equity investors and lenders, value 
accounting conservatism as a mechanism to reduce information asymmetry and mitigate concerns about future uncertainty (Ahmed 
et al., 2002; Zhang, 2008; García Lara et al., 2011; Kim and Zhang, 2016b; Goh et al., 2017).

Despite the ongoing debate and extensive research on the informational role of accounting conservatism, much remains 
unknown—particularly regarding the determinants of conservative reporting. Only a limited number of studies have explored firm- 
level factors that influence managers’ decisions to adopt conservative reporting practices. For instance, empirical evidence shows 
that firms with stronger corporate governance and higher institutional ownership tend to exhibit greater levels of conditional 
conservatism (García Lara et al., 2009; Ramalingegowda and Yu, 2012). Hsieh et al. (2019) further demonstrate that firms pursuing a 
“prospector” strategy—characterized by greater strategic ambiguity—are more likely to engage in conservative reporting compared to 
those following a “defender” strategy. They conclude that accounting conservatism can be interpreted as a relational managerial 
response to ambiguity.

Closely related to our research are recent studies that examine the association between CSR performance and accounting 
conservatism (Burke et al., 2020; Anagnostopoulou et al., 2021). Using a sample of U.S. listed firms from 1996 to 2013, Burke et al. 
(2020) find a negative relationship between CSR performance and conditional conservatism, suggesting that firms with better CSR 
performance face reduced concerns about managerial opportunism and information asymmetry, thereby lowering the demand for 
conservatism. Similarly, Anagnostopoulou et al. (2021), using a sample of North American firms from 2000 to 2014, report an overall 
negative association between CSR and accounting conservatism, although they observe a reversal in this trend following the global 
financial crisis. Our research differs from these prior studies by focusing specifically on carbon risk—proxied by GHG emissions—a 
more precise and verifiable dimension of environmental performance. This approach allows us to provide novel insights into the role of 
corporate carbon risk exposure in shaping accounting conservatism within an international context.

2.3. Carbon risk and conditional accounting conservatism

Drawing on both the carbon risk and accounting conservatism literature, we posit that firms facing higher carbon risk are more 
likely to adopt conditional accounting conservatism due to heightened contracting costs, investor scrutiny, and regulatory pressures. 
Carbon risk introduces substantial uncertainties regarding regulatory compliance, potential litigation, and reputational damage, 
making future cash flows more volatile and harder to predict (Matsumura et al., 2014; Clarkson et al., 2015; Bose et al., 2021). Given 
these risks, external capital providers—such as lenders, investors, and regulatory bodies—impose stricter monitoring and contracting 
requirements, leading to an increased demand for conservative financial reporting. This aligns with Watts’s (2003a, 2003b) con
tracting demand theory, which posits that conservatism mitigates the risk of financial misstatements, earnings overstatements, and 
opportunistic managerial behaviour. Furthermore, following Chen et al. (2023), who document that litigation risk promotes 
conservatism by disciplining managerial incentives, we argue that carbon risk acts similarly by increasing firms’ exposure to financial 
and regulatory uncertainty, thereby reinforcing the need for conservatism in financial reporting.

A critical driver of this relationship is the impact of carbon-related uncertainty on firms’ debt financing costs and lending re
lationships. Empirical evidence suggests that firms with high carbon exposure face increased borrowing costs, stricter loan covenants, 
and greater difficulty in securing credit due to concerns about their long-term financial viability (Jung et al., 2018). Lenders perceive 
carbon-intensive firms as riskier borrowers, given the growing likelihood of carbon pricing regulations, environmental fines, and costly 
technological transitions required for decarbonization. As a result, creditors demand higher levels of accounting conservatism as a 
protective measure against potential earnings manipulation or overstatement of financial performance. Conditional conservatism, 
which ensures timely loss recognition, becomes an important tool in addressing lender concerns by enhancing transparency and 
verifiability of reported financial information. Firms with greater carbon exposure, therefore, adopt a more conservative reporting 
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approach to align with creditor expectations and to signal financial discipline in the face of carbon-related risks.
Beyond debt financing, equity market participants also shape the relationship between carbon risk and conservatism. Investors, 

particularly institutional shareholders, increasingly recognize the material impact of carbon risks on firm value and financial stability 
(Matsumura et al., 2014; Clarkson et al., 2015; Bose et al., 2021). However, due to ongoing credibility and comparability issues in 
voluntary carbon disclosures, investors frequently struggle to assess firms’ true exposure to climate-related financial risks (Kolk et al., 
2008; Busch, 2010). This limitation creates information asymmetry, where managers have access to superior private information about 
the firm’s carbon-related risks and future exposure, while external investors lack verifiable disclosures to evaluate these risks effec
tively (Healy and Palepu, 2001; Dai and Ngo, 2021). Prior literature demonstrates that information asymmetry increases managerial 
incentives for opportunistic behaviour, such as delaying the disclosure of bad news and inflating earnings figures (Lafond and Roy
chowdhury, 2008; Kim and Zhang, 2016a). In response, investors demand greater conservatism in financial reporting, particularly for 
firms with high carbon exposure, to ensure that financial statements provide a timely reflection of underlying risks and liabilities. 
Research has shown that firms facing higher information asymmetry tend to adopt more conservative accounting policies, reinforcing 
the role of conservatism as a mechanism to enhance investor confidence and mitigate concerns about hidden carbon-related risks 
(Hsieh et al., 2019; Burke et al., 2020).

In addition to investor and creditor pressures, regulatory and litigation risks arising from carbon exposure provide further in
centives for conservative financial reporting. Carbon-intensive firms face growing regulatory scrutiny in the form of mandatory 
emissions disclosure requirements, carbon taxes, and environmental compliance obligations (AASB and AAUSB, 2019; IASB, 2020). 
Failure to properly disclose carbon-related risks and financial implications can result in substantial penalties, reputational damage, and 
even legal actions from regulators, shareholders, and environmental groups. Drawing on Chen et al. (2023), who argue that litigation 
risk alters managerial incentives toward greater conservatism to reduce the likelihood of adverse legal consequences, we propose that 
carbon-intensive firms face similar regulatory and litigation risks that make conservative reporting a rational choice to mitigate po
tential penalties and legal challenges. Given that the regulatory risks of overstating financial performance are typically higher than 
those of understating it, firms exposed to heightened carbon-related legal risks are more likely to recognize economic losses in a timely 
manner to comply with evolving regulatory expectations (Karpoff et al., 2008; Ettredge et al., 2016). This perspective is supported by 
prior findings showing that legal and regulatory pressures amplify the need for financial conservatism as firms attempt to reduce 
exposure to lawsuits and financial misstatements (Donelson et al., 2022).

Taken together, these considerations suggest that carbon risk serves as a disciplining force in financial reporting, influencing firms 
to adopt conditional conservatism as a strategic response to increased contracting costs, investor scepticism, and regulatory scrutiny. 
As Chen et al. (2023) document, firms modify their financial reporting behaviours when faced with heightened external pressures and 
asymmetric costs associated with regulatory penalties, and we extend this framework by demonstrating how carbon-intensive firms 
proactively use conservatism to mitigate these risks. Firms with high carbon exposure face stronger external monitoring and must 
proactively signal financial prudence to capital providers and regulators. Given the significant economic and reputational conse
quences of earnings misstatements or inadequate risk disclosures, accounting conservatism emerges as a credible mechanism to 
reassure stakeholders about the reliability and integrity of financial statements. Accordingly, we propose the following hypothesis:

H1: Carbon risk is positively associated with conditional accounting conservatism.

2.4. Carbon risk and conditional accounting conservatism: Moderating effect of corporate governance performance

Prior research suggests that internal and external monitoring mechanisms play a critical role in mitigating information asymmetry. 
We further examine two such mechanisms, namely, corporate governance and institutional investors’ ownership as potential mod
erators of the relationship between carbon risk and conditional conservatism. Extensive literature documents the role of corporate 
governance as an internal monitoring mechanism that enhances corporate disclosure transparency and reduces information asym
metry (Kanagaretnam et al., 2007; Armstrong et al., 2012). We expect that stronger corporate governance facilitates greater trans
parency in carbon risk disclosure and improves carbon risk management. Effective governance can improve the quality of carbon risk 
disclosure. For example, Daradkeh et al. (2023) find that firms with more capable managers disclose higher levels of climate change 
information, but this effect is weakened under poor governance. Similarly, Dey et al. (2024) report that the negative relationship 
between climate change performance and information asymmetry is more pronounced in firms with stronger corporate governance. 
Improved transparency around carbon risk, driven by effective governance, enables investors to better evaluate carbon-related ex
posures and their financial implications, thereby reducing uncertainty and lessening the need for conservative financial reporting as a 
signalling mechanism. Furthermore, firms with strong corporate governance are better equipped to adapt to future changes in carbon 
regulations and to manage carbon-related risks effectively. Prior research shows that well-governed firms tend to exhibit superior 
environmental performance, as they are more capable of identifying and managing environmental risks (Walls et al., 2012; Hussain 
et al., 2018). In the context of carbon performance, studies have found that board independence and board gender diversity positively 
influence the adoption of carbon reduction initiatives (Haque, 2017), while larger board size is associated with lower carbon emissions 
(Shive and Forster, 2020). We expect that enhanced carbon management driven by strong corporate governance will alleviate investor 
concerns about the adverse consequences of carbon risk.

Taken together, this discussion suggests that firms with stronger corporate governance can ease investor concerns regarding the 
potential negative financial implications of carbon risk. As a result, managers in these firms may have less incentive to rely on con
servative accounting as a signalling mechanism to convey the credibility of financial information. Therefore, we formulate the 
following hypothesis:

H2: The positive association between carbon risk and conditional accounting conservatism is less pronounced for firms with better 
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corporate governance performance.

2.5. Carbon risk and conditional accounting conservatism: Moderating effect of institutional ownership

Institutional investors are widely recognized in the literature as important external monitors of management (Chen et al., 2007; 
Ferreira and Matos, 2008; Goh et al., 2017). Due to their sophistication and substantial shareholdings, institutional investors are both 
motivated and well-positioned to actively monitor corporate activities and enhance financial reporting quality (Koh, 2003; Sharma, 
2004). We expect that institutional investors; by actively monitoring firms’ carbon risk disclosure and management practices, help 
mitigate broader investor concerns related to carbon-related uncertainty. Institutional investors have strong incentives to improve 
information transparency through their monitoring efforts (Chen et al., 2007; Goh et al., 2017). Evidence shows that firms with higher 
institutional ownership are subject to greater scrutiny, which in turn improves financial reporting quality by reducing aggressive 
earnings management (Koh, 2003) and corporate fraud (Sharma, 2004). In the context of carbon risk, prior research reveals that firms 
respond to institutional demands for carbon-related information (Cotter and Najah, 2012), and that greater institutional ownership is 
positively associated with the level of carbon risk disclosure (Jaggi et al., 2018). Substantial institutional shareholdings provide a 
strong incentive for firms to disclose more comprehensive carbon-related information, thereby enabling investors to more accurately 
assess carbon risk in their investment decisions and alleviating concerns over carbon-related uncertainty (Bose et al., 2024a,b).

Moreover, institutional investors play a vital role in pressuring firms to mitigate carbon risk. They increasingly consider the 
financial implications of carbon exposure in their portfolio firms and view effective carbon risk management as a key priority (Krueger 
et al., 2020; Bose et al., 2024a,b). To manage this risk, institutional investors often divest from firms in high-emission industries 
(Bolton and Kacperczyk, 2021). Shive and Forster (2020) find that firms with higher mutual fund ownership tend to have lower carbon 
emissions, suggesting that institutional investors actively influence firms to improve their carbon management practices. As a result, 
firms with greater institutional ownership are generally more effective at managing carbon risk. For these firms, investors are likely to 
be less concerned about carbon-related uncertainty.

The above discussion suggests that firms with higher institutional ownership are better positioned to alleviate investors’ concerns 
about carbon risk. This, in turn, reduces managers’ incentives to rely on accounting conservatism as a signalling mechanism to convey 
the quality of financial reporting. This leads to the following hypothesis:

H3: The positive association between carbon risk and conditional accounting conservatism is less pronounced for firms with a 
higher level of institutional ownership.

3. Research design

3.1. Sample and data

Our initial sample consists of all firms that responded to the CDP (previously Carbon Disclosure Project) questionnaire from 2007 to 
2019. Our sample period begins with 2007, as the carbon risk data are only available from 2007, and conclude in 2019, the final year of 
data collection prior to the onset of the COVID-19 pandemic.4 We collect carbon risk data from the CDP database. We obtain financial 
and stock market data from Worldscope and DataStream databases, respectively. We also collect financial analysts’ data from the 
Institutional Brokers’ Exchange System (I/B/E/S) database, institutional investors’ ownership data from the FactSet LionShare 
database, and non-financial data from Refinitiv ESG database. Country-level data on gross domestic product (GDP) and governance are 
obtained from the World Bank database, while information on emissions trading schemes (ETS) is sourced from the International 
Carbon Action Partnership (ICAP).5 After merging data from these databases and excluding incomplete observations, our initial final 
sample size is 7,636 firm-year observations with 1,654 unique firms across 29 countries from 2007 to 2019. The sample selection 
procedure is reported in Panel A of Table 1.

Table 1, Panel B shows the industry-wise distribution of firms in the sample. This table shows that firms in the transportation 
industry (10.16 %) dominate our sample, followed by firms in the computer industry (8.70 %), while the category of ‘other’ industries 
has the fewest observations. Table 1, Panel C also reports the year-wise distribution of firms in our sample. This shows that 2016 has 
the highest number of observations (11.63 %), followed by 2015 (10.27 %), while 2008 has the fewest observations (2.15 %).

3.2. Measures of conditional accounting conservatism

In the accounting literature, Basu’s (1997) measure is the most widely used for measuring accounting conservatism. The measure, 
however, is calculated either at the industry-year level using a cross-section of firms or at the firm level using time-series data (Francis 
et al., 2013; Kong et al., 2017). Given that carbon risk is both firm- and time-specific, we believe that a firm-year measure of accounting 
conservatism is more appropriate for this study. Therefore, following prior studies (Kong et al., 2017; Burke et al., 2020), we measure 
conditional accounting conservatism using the conservatism score (CSCORE), a firm-year measure of conditional accounting 
conservatism, developed by Khan and Watts (2009). More specifically, we first estimate the following equation for each country and 

4 We intentionally exclude the post-2019 period to avoid the confounding effects of the COVID-19 crisis, which introduced unprecedented 
economic uncertainty and firm-level shocks that could distort the relationship between carbon risk and financial reporting conservatism.

5 We obtain other country-level data from prior studies (Djankov et al., 2008; Bose et al., 2021).
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each year separately using all firms in the Refinitiv ESG database: 

NIi,t =β0 + β1NEGi,t + β2RETi,t
(
γ1 + γ2SIZEi,t + γ3MBi,t + γ4LEVi,t

)
+NEGi,t × RETi,t

(
α1 + α2SIZEi,t + α3MBi,t + α4LEVi,t

)

+
(
μ1SIZEi,t + μ2MBi,t + μ3LEVi,t

)
+NEGi,t

(
δ1SIZEi,t + δ2MBi,t

+ δ3LEVi,t
)
+ εi,t

(1) 

where NI is the reported earnings, scaled by the market value of equity at the beginning of the fiscal year; RET is the 12-month buy-and- 
hold returns, computed using monthly returns beginning at the fourth month after the end of fiscal year; NEG is an indicator variable 
which equals 1 if RET is negative and 0 otherwise. SIZE is the natural logarithm of a firm’s total assets; MB is the ratio of the market 
value of equity to the book value of equity; and LEV is the ratio of total debt to total equity. We follow Kong et al. (2017) to measure the 
variables used in Equation (1). Then, we compute the firm specific CSCORE using the coefficient estimates (α1,α2, α3, α4) from 
Equation (1) as follows: 

Table 1 
Sample description.

Panel A: Sample selection

​ ​ Observations

CDP carbon emissions data coverage from 2007 to 2019 ​ 16,305
Less: Firm-year observations with missing data due to merging with Worldscope, DataStream, FactSet, IBES and ESG 

databases
​ (7,270)

Less: Firm-year observations dropped to keep a minimum of 20 observations per country ​ (324)
Less: Firm-year observations dropped due to insufficient control variables ​ (1,075)
Final Test Sample ​ 7,636

Panel B: Industry-wise distribution of sample firms

Name of industry ​ ​ ​ Number of firms % of sample

Mining/Construction ​ ​ ​ 556 7.28
Food ​ ​ ​ 505 6.61
Textiles/Printing/Publishing ​ ​ ​ 292 3.82
Chemicals ​ ​ ​ 447 5.85
Pharmaceuticals ​ ​ ​ 337 4.41
Extractive ​ ​ ​ 376 4.92
Manufacturing: Rubber/glass/etc. ​ ​ ​ 177 2.32
Manufacturing: Metal ​ ​ ​ 194 2.54
Manufacturing: Machinery ​ ​ ​ 339 4.44
Manufacturing: Electrical Equipment ​ ​ ​ 290 3.80
Manufacturing: Transport Equipment ​ ​ ​ 391 5.12
Manufacturing: Instruments ​ ​ ​ 335 4.39
Manufacturing: Miscellaneous ​ ​ ​ 63 0.83
Computers ​ ​ ​ 664 8.70
Transportation ​ ​ ​ 776 10.16
Utilities ​ ​ ​ 461 6.04
Retail: Wholesale ​ ​ ​ 160 2.10
Retail: Miscellaneous ​ ​ ​ 473 6.19
Retail: Restaurant ​ ​ ​ 61 0.80
Financial ​ ​ ​ 53 0.69
Insurance/Real Estate ​ ​ ​ 45 0.59
Services ​ ​ ​ 599 7.84
Others ​ ​ ​ 42 0.55
Total sample ​ ​ ​ 7,636 100

Panel C: Year-wise distribution of sample firms

​ ​ ​ ​ Number of firms % of sample

2007 ​ ​ ​ 181 2.37
2008 ​ ​ ​ 159 2.08
2009 ​ ​ ​ 492 6.44
2010 ​ ​ ​ 467 6.12
2011 ​ ​ ​ 408 5.34
2012 ​ ​ ​ 635 8.32
2013 ​ ​ ​ 699 9.15
2014 ​ ​ ​ 726 9.51
2015 ​ ​ ​ 784 10.27
2016 ​ ​ ​ 888 11.63
2017 ​ ​ ​ 731 9.57
2018 ​ ​ ​ 737 9.65
2019 ​ ​ ​ 729 9.55
Total ​ ​ ​ 7,636 100
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CSCOREi,t = α1,t +α2SIZEi,t + α3MBi,t +α4LEVi,t (2) 

where the higher the level of CSCORE, the greater the degree of conditional conservatism. Furthermore, following Zhang (2008) and 
Francis et al. (2013), we also employ the following Basu (1997) model to compute accounting conservatism as an alternative proxy for 
conditional accounting conservatism: 

NIi,t = β0 + β1NEGi,t + β2RETi,t + β3NEGi,t × RETi,t + εi,t (3) 

where β2 is the sensitivity of earnings to positive news and β2 + β3 is the sensitivity of earnings to negative news, respectively. 
Therefore, the sensitivity of earnings to negative news over the sensitivity of earnings to positive news is measured by Coeff_Basu = (β2 
+ β3)/β2. The higher level of the value for Coeff_Basu indicates a more conservative firm.

3.3. Measures of carbon risk

In this study, carbon risk is measured using firm-level carbon emissions. Carbon emissions expose firms to various risks, including 
regulatory and tax burdens, compliance and litigation costs, and reputational damage (Eccles et al., 2011; Matsumura et al., 2014; 
Clarkson et al., 2015; Griffin et al., 2017; Bose et al., 2021). Unlike other environmental risks, carbon risk is global, long-term, and 
potentially irreversible, making it a distinct and critical form of business risk (Lash and Wellington, 2007). These characteristics add 
complexity to forecasting future cash flows and can adversely affect a firm’s equity price and market value (Lash and Wellington, 2007; 
Eccles et al., 2011; Matsumura et al., 2014). Accordingly, a higher level of carbon emissions reflects a higher level of carbon risk. Firms 
report their carbon emissions data in CO2-equivalent (CO2-e) metric tons, categorized into Scope 1, Scope 2, and Scope 3 emissions 
(World Business Council for Sustainable Development [WBCSD] and World Resources Institute [WRI], 2004). Scope 1 emissions are 
direct emissions from sources owned or controlled by the firm. Scope 2 emissions arise from purchased electricity, heating, cooling, or 
steam generated offsite. Scope 3 emissions represent all other indirect emissions related to a firm’s operations but occurring from 
sources not owned or directly controlled by the firm (WBCSD and WRI, 2004). In our main analyses, we measure carbon risk (CRISK) as 
the natural logarithm of the sum of Scope 1 and Scope 2 carbon emissions. We exclude Scope 3 emissions from our primary measure 
due to the complexity and challenges firms face in accurately quantifying these emissions. To ensure the robustness of our findings, we 
also use carbon emissions intensity (CRISK_INT), calculated as the sum of Scope 1 and Scope 2 emissions scaled by total revenue. 
Additionally, to provide a more granular assessment of firms’ exposure to carbon-related financial and regulatory risks, we separately 
use the natural logarithm of Scope 1, Scope 2, and Scope 3 emissions as alternative proxies for carbon risk in our robustness tests.

3.4. Empirical model

We estimate the following model to test our first hypothesis (H1) which predicts a positive association between carbon risk and 
accounting conservatism: 

CSCOREi,t+1 = β0 + β1CRISKi,t + β2LNMCAPi,t + β3MBi,t + β4LEVi,t + β5RDINTi,t

+β6SGROWTHi,t + β7CSRPERFi,t + β8ZSCOREi,t + β9FAGEi,t + β10CFOi,t

+ β11CAPEXi,t + β12INTANGi,t + β13VOLATi,t + β14LITGi,t + β15CROSSi,t

+β16LNGDPj,t + β17STAKEj + β18LEGALj + β19GCRIj,t +
∑

YEARt

+
∑

INDUSTRYk +
∑

COUNTRYj + εi,t+1

(4) 

where subscript i denotes the individual firm, j denotes the country, and t denotes the time period. In the above models, CSCORE is 
conditional accounting conservatism, while CRISK is the natural logarithm of carbon emissions. To test H2, we include the interaction 
between carbon risk (CRISK) and corporate governance performance (HIGH_CGOV) in Equation (4). To test H3, we incorporate the 
interaction between CRISK and institutional ownership (HIGH_INSTOWN) in the same specification. We measure corporate gover
nance performance as an indicator variable, HIGH_CGOV, that is coded 1 if the corporate governance performance score of a firm is 
greater than the sample’s yearly median of corporate governance performance, and 0 otherwise. Similarly, we measure institutional 
investors’ ownership as an indicator variable, HIGH_INSTOWN, that is coded 1 if the institutional investors’ ownership of a firm is 
greater than the sample’s yearly median of institutional investors’ ownership, and 0 otherwise. Appendix A defines all variables.

3.5. Control variables

Following prior studies (e.g., Kong et al., 2017; Burke et al., 2020), we include several control variables that are likely to affect 
accounting conservatism. We control for firm size (LNMCAP) as larger firms tend to exhibit lower asymmetric timeliness of earnings 
(Watts and Zimmerman, 1978; Givoly et al., 2007; Burke et al., 2020). The Market-to-book ratio (MB) is included to account for 
unconditional accounting conservatism (Burke et al., 2020), as it may influence the extent of conservative accounting practices un
related to the timeliness of earnings recognition (Beaver and Ryan, 2005). Furthermore, we control for leverage (LEV) as firms with 
higher leverage are likely to have greater bondholder–shareholder conflict, and thus potentially increasing a higher demand for 
conditional conservatism (Burke et al., 2020). Moreover, we include research and development (R&D) expenditures intensity (RDINT) 
and sales growth (SGROWTH) to capture growth opportunities as firms with higher growth opportunities have lower asymmetric 
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timelines for recognizing gains and losses (Kong et al., 2017; Burke et al., 2020). We also control for the CSR performance (CSRPERF) of 
a firm that may have an impact on conditional accounting conservatism (Burke et al., 2020).

Furthermore, Burke et al. (2020) argue that creditor–shareholder conflict is exacerbated when firms face financial distress, thus 
potentially increasing the demand for conditional conservatism. Thus, we control for financial difficulty using Altman (1968) Z-score 
(ZSCORE). Khan and Watts (2009) argue that younger firms face a higher level of uncertainty making them more conservative in 
financial reporting. Thus, we include firm age (FAGE). We control for cash flow from operations (CFO) as firms with a higher level of 
operating cash flows have been shown to have a lower level of conservatism (Bjornsen et al., 2018; Burke et al., 2020). We include 
capital expenditures (CAPEX) and intangible assets (INTANG) as firms with higher levels of capital expenditures and intangible assets 
have been shown to have a lower level of conditional conservatism (Bjornsen et al., 2018). We control for firm-specific uncertainty 
using stock return volatility (VOLAT), following Kong et al. (2017) and Khan and Watts (2009). Following Kong et al. (2017) and 
Bjornsen et al. (2018), a firm’s litigation exposure (LITG) is controlled, which is measured as an indicator variable equal to 1 if the firm 
operates in a high litigation industry (Standard Industrial Classification [SIC] codes 2833–2836, 3570–3577, 3600–3674, 5200–5961 
and 7370–7374), and 0 otherwise. We control for a firm’s cross-listing status (CROSS), as these firms are generally more visible to 
international investors and tend to adopt more conservative reporting practices (Kong et al., 2017). Furthermore, as our study’s focus 
is the cross-country context, we control for several country-level variables, comprising country-level gross domestic product (GDP), 
stakeholder-oriented business cultures (STAKE), legal environment (LEGAL) and country-level global climate risk (GCRI). We include 
industry based on the industry classifications of Dhaliwal et al. (2012) to control for possible changes in accounting conservatism 
across industries. We also include year and country fixed effects to control for their effects on accounting conservatism.

3.6. Estimation method

We apply the ordinary least squares (OLS) regression method to estimate all regression models. We employ robust standard errors 
clustered by firm in all regression models for addressing the heteroskedasticity and serial correlation issues.6 Furthermore, we analyse 
variance inflation factor (VIF) values for assessing the potential multicollinearity issues. All firm-level continuous variables are 
winsorised at the 1st and 99th percentiles to minimize the influence of extreme values.

4. Empirical results

4.1. Descriptive statistics and correlation analysis

Table 2, Panel A presents the descriptive statistics. The mean (median) value of conditional conservatism (CSCORE) is 0.091 
(0.069), consistent with Jayaraman (2012).7 Furthermore, the mean (median) value of carbon emissions (EMISSION) is 3.256 (0.359) 
million CO2-e metric tons. The mean (median) value of carbon risk (CRISK) is 0.666 (0.307). The average corporate governance 
performance (CGOV) is 0.494, while the average institutional investors’ ownership is 49.60 %. The mean (median) value of the natural 
logarithm of market capitalization (LNMCAP) is 8.978 (8.960), indicating an average total market capitalization of US$7,940 million. 
The mean market-to-book ratio (MB) is 3.046, indicating that the stocks of firms in our sample trade at prices well above their book 
value. The average leverage ratio (LEV) is 40.60 %, while the average research and development (R&D) expenditure intensity (RDINT) 
is 2.90 %, average sales growth (SGROWTH) is 3.40 % and average relative CSR performance (CSRPERF) is 0.590. The average value of 
Altman’s (1968) Z-score is 1.235. The natural logarithm of the average firm age (FAGE) is 3.122, implying an average age of 23.99 
years. On average, the operating cash flow (CFO), capital expenditures (CAPEX) and intangible assets (INTANG) are about 10.40 %, 
5.10 % and 23.30 % of total assets, respectively. The average value of stock price volatility (VOLAT) is 0.055.

About 22.20 % of firms in our sample operate in litigated industries (LITG), while approximately 19 % of firms in our sample are 
cross listed (CROSS). The average of natural logarithm of gross domestic product (LNGDP) per capita is 10.624, implying an average 
value of US$40,296 per capita. About 44 % of firms in our sample are domiciled in countries with stakeholder-oriented business 
cultures (STAKE). The average legal environment score (LEGAL) is 2.520, while the average natural logarithm of the global climate 
risk score (GCRI) is 4.151, implying an average Global Climate Risk Index (GCRI) score of 63.816.

Table 2, Panel B presents the country-level descriptive statistics. Our sample is dominated by firms in the United States (US) (27.12 
%), followed by Japan (12.39 %) and the United Kingdom (UK) (12.15 %), while Hong Kong (0.26 %) has the lowest number of firm 
observations. Regarding carbon emissions, firms in Hong Kong (11.836 million CO2-e metric tons) followed by firms in Italy (8.303 
million CO2-e metric tons) and Thailand (6.484 million CO2-e million tons) emit more carbon, while firms in New Zealand (0.477 
million CO2-e metric tons) emit less carbon. Regarding the legal environment, Singapore has the highest level while India has the 
lowest. Interestingly, Thailand has the highest global climate risk score (GCRI) followed by India, while the Singapore has the lowest.

Table 3 reports Pearson’s correlation matrix. The correlation between CRISK and CSCORE is positive and statistically significant in 
Table 3, indicating that carbon risk is positively correlated with conditional accounting conservatism. Further, the multicollinearity 
problem is very unlikely in our regression models, given that correlation coefficients among other variables are less than 0.60 (Gujarati 
and Porter, 2009). The average value of the VIF of the variables used in the model is 1.68, with VIF values ranging from 1.07 to 4.6.

6 We also apply robust standard errors clustered by country, and we find similar results.
7 The mean of value of conditional conservatism (CSCORE) for US firms is 0.070, as shown in Panel B of Table 2, which is consistent with Burke 

et al. (2020).
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4.2. Regression results

Table 4 reports the regression results for Hypotheses 1 through 3 (H1-H3). Model (1) reports the regression results excluding the 
variable of interest, carbon risk (CRISK), while Model (2) reports the regression results including the variable of interest, carbon risk 
(CRISK). The coefficient of CRISK is positive and statistically significant (β = 0.027p < 0.05) in Model (2), suggesting that carbon risk is 

Table 2 
Descriptive statistics.

Panel A: Full sample descriptive statistics

​ Observations Mean Std. Dev. Median 1st Quartile 3rd Quartile

CSCORE 7,636 0.091 0.831 0.069 − 0.091 0.252
EMISSION (in million metric tons) 7,636 3.256 13.958 0.359 0.087 1.376
CRISK 7,636 0.666 0.879 0.307 0.083 0.865
CGOV 7,636 0.494 0.500 0.000 0.000 1.000
INSTOWN 7,636 0.496 0.500 0.000 0.000 1.000
LNMCAP 7,636 8.978 1.355 8.960 8.025 9.887
MB 7,636 3.046 3.887 2.156 1.275 3.786
LEV 7,636 0.406 0.173 0.400 0.275 0.532
RDINT 7,636 0.029 0.052 0.003 0.000 0.032
SGROWTH 7,636 0.034 0.161 0.030 − 0.047 0.102
CSRPERF 7,636 0.590 0.203 0.615 0.453 0.746
ZSCORE 7,636 1.235 0.712 1.149 0.750 1.621
FAGE 7,636 3.122 0.482 3.296 2.833 3.497
CFO 7,636 0.104 0.061 0.095 0.063 0.136
CAPEX 7,636 0.051 0.043 0.040 0.022 0.067
INTANG 7,636 0.233 0.220 0.168 0.045 0.373
VOLAT 7,636 0.055 0.242 0.034 0.020 0.059
LITG 7,636 0.222 0.415 0.000 0.000 0.000
CROSS 7,636 0.190 0.392 0.000 0.000 0.000
LNGDP 7,636 10.624 0.567 10.754 10.582 10.883
STAKE 7,636 0.440 0.496 0.000 0.000 1.000
LEGAL 7,636 2.520 0.870 2.601 2.422 3.115
GCRI 7,636 4.151 0.384 4.136 3.832 4.483

Panel B: Country descriptive statistics

Country N % CSCORE EMISSION 
(in million Co2-e metric tons)

GDP 
(US$ in Thousand)

STAKE LEGAL GCRI

Australia 290 3.80 0.049 2.321 56.410 0 7.088 53.696
Austria 27 0.35 − 0.155 3.636 48.531 1 4.636 59.277
Belgium 41 0.54 − 1.015 1.586 45.263 1 4.241 69.133
Brazil 143 1.87 0.627 0.872 10.345 1 − 0.683 84.600
Canada 477 6.25 0.236 2.274 47.024 0 7.219 97.136
Chile 20 0.26 0.131 2.525 14.654 1 5.117 95.692
Denmark 116 1.52 − 0.126 2.640 58.984 1 7.742 112.835
Finland 151 1.98 − 0.488 1.703 47.743 1 7.022 154.191
France 403 5.28 0.320 4.982 40.644 1 5.073 40.171
Germany 312 4.09 − 0.041 6.613 44.080 1 5.893 42.391
Hong Kong 20 0.26 0.064 11.836 35.719 0 8.192 170.378
India 67 0.88 − 0.160 2.075 1.728 0 − 0.133 38.086
Ireland 70 0.92 0.069 0.941 60.614 0 8.236 115.113
Italy 112 1.47 0.229 8.303 34.957 1 0.728 41.757
Japan 946 12.39 0.147 2.391 40.389 1 6.502 85.452
Mexico 30 0.39 − 0.587 4.432 10.046 1 − 1.615 57.600
Netherlands 120 1.57 0.202 1.665 50.532 1 4.641 72.124
Norway 86 1.13 − 0.486 1.175 85.181 1 6.911 136.139
New Zealand 47 0.62 0.201 0.477 38.707 0 7.678 82.743
Singapore 46 0.60 0.158 1.354 56.826 0 8.943 170.418
South Africa 236 3.09 − 0.032 2.259 6.412 0 0.444 82.544
South Korea 238 3.12 0.065 2.615 26.259 1 4.621 69.240
Spain 146 1.91 0.357 4.879 29.274 1 5.217 48.107
Sweden 200 2.62 0.251 0.612 54.663 1 6.857 127.051
Switzerland 246 3.22 0.115 4.075 79.951 1 5.614 49.457
Thailand 24 0.31 0.077 6.484 6.045 0 − 0.297 35.425
Turkey 23 0.30 0.025 1.023 10.724 1 − 0.487 109.307
United Kingdom 928 12.15 0.075 1.219 43.069 0 8.659 66.402
United States 2,071 27.12 0.070 4.672 54.288 0 4.782 44.316
Total/Average 7,636 100 0.091 3.256 45.660 ​ 5.647 67.681
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Table 3 
Correlation matrix.

Notes: Superscript asterisks***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively. Appendix A provides the definitions of all variables.
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Table 4 
Regression results between carbon risk and accounting conservatism.

Dependent Variable = CSCORE

Model (1) Model (2) Model (3) Model (4)

CRISK ––– 0.027** 0.055*** 0.058***

​ ​ (2.178) (2.925) (3.703)
CRISK × HIGH_CGOV ––– ––– − 0.046** –––
​ ​ ​ (− 2.525) ​
HIGH_CGOV ––– ––– 0.013 –––
​ ​ ​ (0.540) ​
CRISK × HIGH_INSTOWN ––– ––– ––– − 0.071***

​ ​ ​ ​ (− 4.315)
HIGH_INSTOWN ––– ––– ––– 0.037
​ ​ ​ ​ (1.272)
LNMCAP − 0.068*** − 0.076*** − 0.074*** − 0.075***

​ (− 7.623) (− 7.760) (− 7.556) (− 7.724)
MB − 0.015*** − 0.014*** − 0.014*** − 0.014***

​ (− 4.681) (− 4.499) (− 4.476) (− 4.438)
LEV − 0.129** − 0.122* − 0.118* − 0.117*
​ (− 1.985) (− 1.878) (− 1.818) (− 1.802)
RDINT 0.200 0.246 0.233 0.204
​ (1.008) (1.232) (1.166) (1.012)
SGROWTH 0.131* 0.133* 0.133* 0.135*
​ (1.850) (1.879) (1.872) (1.904)
CSRPERF 0.000 0.000 0.000 0.000
​ (0.719) (0.609) (0.705) (0.675)
ZSCORE − 0.040*** − 0.040*** − 0.040** − 0.042***

​ (− 2.625) (− 2.592) (− 2.554) (− 2.726)
FAGE − 0.027 − 0.031 − 0.031 − 0.028
​ (− 1.346) (− 1.495) (− 1.523) (− 1.378)
CFO 0.195 0.265 0.255 0.245
​ (0.855) (1.153) (1.107) (1.064)
CAPEX − 0.674** − 0.742** − 0.744** − 0.697**

​ (− 2.216) (− 2.397) (− 2.406) (− 2.245)
INTANG − 0.082 − 0.066 − 0.066 − 0.077
​ (− 1.612) (− 1.282) (− 1.286) (− 1.507)
VOLAT 0.010 0.005 0.008 − 0.000
​ (0.734) (0.362) (0.587) (− 0.010)
LITG 0.079 0.082 0.081 0.081
​ (1.158) (1.194) (1.187) (1.158)
CROSS 0.006 0.001 0.002 − 0.002
​ (0.179) (0.039) (0.067) (− 0.048)
LNGDP − 0.540*** − 0.537*** − 0.536*** − 0.536***

​ (− 4.720) (− 4.698) (− 4.686) (− 4.676)
STAKE − 1.467*** − 1.489*** − 1.464*** − 1.528***

​ (− 4.745) (− 4.802) (− 4.721) (− 4.936)
LEGAL − 0.111*** − 0.112*** − 0.111*** − 0.110***

​ (− 2.758) (− 2.765) (− 2.745) (− 2.733)
GCRI − 0.085 − 0.081 − 0.081 − 0.078
​ (− 0.561) (− 0.535) (− 0.529) (− 0.514)
Intercept 4.732*** 4.744*** 4.696*** 4.695***

​ (4.804) (4.815) (4.760) (4.756)
Year Fixed Effects Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes
Country Fixed Effects Yes Yes Yes Yes
Observations 7,636 7,636 7,636 7,636
R-squared 0.102 0.103 0.103 0.104
Gujarati and Porter (2009) ΔR2-F-statistic 3.53* ​ ​

Notes: Superscript asterisks***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively. Coefficient values (robust t- 
statistics) are shown with standard errors clustered at the firm level. Appendix A provides the definitions of all variables.
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positively associated with conditional accounting conservatism.8 This finding is interpreted to mean that firms with a higher level of 
carbon risk have a higher level of conditional accounting conservatism. In terms of the finding’s economic significance, the estimated 
coefficient in Model (1) suggests that a one-unit increase in the natural log of carbon emissions (CRISK) increases CSCORE by 0.027, 
which corresponds to a 29.67 % increase relative to the sample’s mean CSCORE of 0.091 (0.027/0.091). This translates to a 0.021 rise 
in CSCORE or approximately a 23.08 % increase (0.021/0.091), when comparing firms at the 1st quartile of carbon risk with those at 
the 3rd quartile. The results are economically significant.

The explanatory power (R-squared) of Table 4′s Model (2) with CRISK is 10.30 %. Following Gujarati and Porter (2009), we next 
assess the incremental contribution of CRISK to our research model’s explanatory power. More specifically, we re-run Equation (4)
after excluding CRISK, the main research variable. We report these regression results in Table 4, Model (1), showing that the regression 
model’s explanatory power decreased to 10.20 %. Using the R-squared values from Models (1) and (2), we then test the null hypothesis 
that the addition of CRISK as an explanatory variable does not affect the model’s explanatory power (R-squared), with results shown in 
Table 4, Model (2). We report Gujarati and Porter’s (2009) F-statistic in Model (2) with its value of 3.53 being statistically significant 
(p < 0.10), thus suggesting that CRISK significantly increases the explanatory power of the regression model. Overall, the results 
suggest that firm-level carbon risk is incrementally informative information.

The results presented in Table 4, Model (3) show our examination of the moderating role of corporate governance on the asso
ciation between carbon risk and conditional accounting conservatism. To test the moderation hypothesis, our variable of interest is the 
interaction between carbon risk and a higher level of corporate governance (CRISK × HIGH_CGOV), as shown in Model (3). The 
interaction term captures differences in the effects of carbon risk on conditional accounting conservatism between firms with higher 
and lower levels of corporate governance. On the other hand, the coefficient of CRISK captures the effect of carbon risk for firms with a 
lower level of corporate governance. The coefficient of CRISK is positive and statistically significant (β = 0.055p < 0.01). On the other 
hand, the coefficient of CRISK × HIGH_CGOV is negative and statistically significant (β = –0.046p < 0.05) in Model (3), indicating that 
controlling for other factors, the average increase of conditional accounting conservatism due to carbon risk is lower for firms with a 
higher level of corporate governance. In terms of the economic significance, the estimated coefficient suggests that, on average, a one 
standard deviation increase in the carbon risk leads to a 4.83 % (0.055 × 0.879) increase in the value of conditional accounting 
conservatism for firms with a lower level of corporate governance performance, while a one standard deviation increase in the carbon 
risk leads to a 1.03 % (–0.046 × 0.879 + 0.055 × 0.879) increase in the value of conditional accounting conservatism for firms with a 
higher level of corporate governance. Our results suggest that better corporate governance attenuates the positive impact of carbon risk 
on conditional accounting conservatism.

Furthermore, we examine the moderating role of institutional investors’ ownership on the association between carbon risk and 
conditional accounting conservatism. To test the moderation hypothesis, our variable of interest is the interaction between carbon risk 
and a higher level of institutional investors’ ownership (CRISK × HIGH_INSTOWN), with results shown in Model (4). The coefficient on 
CRISK is positive and statistically significant (β = 0.058p < 0.01). On the other hand, the coefficient on CRISK × HIGH_INSTOWN is 
negative and statistically significant (β = –0.071p < 0.01) in Model (4), indicating that controlling for other factors, the average 
increase of conditional accounting conservatism due to carbon risk is lower for firms with a higher level of institutional investors’ 
ownership. In terms of the finding’s economic significance, the estimated coefficient suggests that, on average, a one standard de
viation increase in the carbon risk leads to a 5.10 % (0.058 × 0.879) increase in the value of conditional accounting conservatism for 
firms with a lower level of institutional investors’ ownership, while a one standard deviation increase in the carbon risk leads to a 1.14 
% (–0.071 × 0.879 + 0.058 × 0.879) decrease in the value of conditional accounting conservatism for firms with a higher level of 
institutional investors’ ownership. Our results suggest that a higher level of institutional investors’ ownership attenuates the positive 
relationship between carbon risk and conditional accounting conservatism.

Regarding control variables from Model (2) to (4), we find that the coefficients on LNMCAP, MB, LEV, ZSCORE, and CAPEX are 
negative and statistically significant. This suggests that firms that are larger, with a higher level of unconditional accounting 
conservatism, have higher leverage ratio, Altman Z-score and higher capital expenditure have lower conditional accounting conser
vatism. In contrast, the coefficients of SGROWTH are positive and statistically significant, suggesting that firms with a higher sales 
growth have a greater level of conditional accounting conservatism. Regarding the country-level variables, the coefficients of LNGDP 
are negative and statistically significant, suggesting that firms in countries with a higher GDP have a lower level of conditional ac
counting conservatism. Further, the coefficient of STAKE and LEGAL are negative and statistically significant, suggesting that firms in 
countries with stakeholder-oriented business cultures and stronger legal environments tend to exhibit lower levels of conditional 
accounting conservatism.

8 To empirically validate the information asymmetry mechanism underpinning our theoretical framework, we conduct additional analysis to test 
whether the relationship between carbon risk and conditional accounting conservatism is moderated by firm-level information asymmetry. 
Following Dey et al. (2024), we proxy information asymmetry using the average of the daily closing bid–ask spread as a percentage of the closing 
price, calculated annually at the firm level. We construct an indicator variable, HIGH_INFOASYM, which equals 1 if a firm’s bid–ask spread is above 
the country-year median, and 0 otherwise, thereby adjusting for cross-country and temporal variation in market structure. While we do not report 
the regression results for brevity, the unreported findings show that the positive association between carbon risk and conservatism is significantly 
stronger for firms with high information asymmetry. This supports our argument that firms facing both heightened carbon uncertainty and greater 
information asymmetry are more likely to adopt conservative reporting, reinforcing the contracting demand explanation of conservatism.
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4.3. Endogeneity analysis

While our results show that firms with higher carbon risk tend to exhibit greater conditional accounting conservatism, this rela
tionship does not necessarily imply causation. To ensure a causal interpretation of the observed relationship between carbon risk and 
conditional accounting conservatism, we implement several strategies to address potential endogeneity concerns, including reverse 
causality and omitted variable bias, which are discussed below.

4.3.1. Heckman (1979) two-stage model
Our findings may be affected by self-selection bias as we draw firms in our sample from the CDP database which only reports carbon 

emissions information for firms that voluntarily respond to the CDP questionnaire. We apply Heckman’s (1979) two-stage model for 

Table 5 
Regression results between carbon risk and accounting conservatism using Heckman’s (1979) two-stage model.

Panel A: First-stage probit regression results using Heckman’s (1979) model

​ Dependent variable ¼ EMI_DISC

Coefficient z-statistic p-value

PROPDISC 2.964 24.778 0.000
EMI_DISC_LAG 3.205 64.001 0.000
LNMCAP 0.172 6.930 0.000
ROA − 0.027 − 0.078 0.938
MB − 0.005 − 0.723 0.470
LEV − 0.012 − 0.095 0.924
FAGE − 0.003 − 0.065 0.948
FOREIGN 0.144 2.892 0.004
CAPEX 1.443 3.155 0.002
VOLAT − 0.034 − 1.104 0.270
INSTOWN 0.144 1.796 0.072
ANALYST 0.008 0.226 0.821
CSRPERF 0.006 7.463 0.000
LNGDP − 0.718 − 3.007 0.003
STAKE 0.010 0.031 0.975
LEGAL 0.029 0.086 0.931
GCRI 0.398 2.172 0.030
Intercept 1.727 0.753 0.451
Year Fixed Effects ​ Yes ​
Industry Fixed Effects ​ Yes ​
Country Fixed Effects ​ Yes ​
Pseudo R-squared ​ 0.800 ​
Observations ​ 17,829 ​
Log pseudolikelihood ​ − 2407.32 ​

Panel B: Second-stage regression results between carbon risk and accounting conservatism

​ Dependent Variable ¼ CSCORE

Model (1) Model (2) Model (3)

CRISK 0.021* 0.040** 0.042***

​ (1.740) (2.094) (2.744)
CRISK × HIGH_CGOV ––– − 0.035** –––
​ ​ (− 1.973) ​
HIGH_CGOV ––– 0.009 –––
​ ​ (0.365) ​
CRISK × HIGH_INSTOWN ––– ––– − 0.054***

​ ​ ​ (− 3.425)
HIGH_INSTOWN ––– ––– 0.043
​ ​ ​ (1.466)
IMR 0.021 0.023 0.022
​ (0.739) (0.809) (0.790)
Intercept 4.691*** 4.593*** 4.606***

​ (5.018) (4.854) (4.843)
Control variables Yes Yes Yes
Year Fixed Effects Yes Yes Yes
Industry Fixed Effects Yes Yes Yes
Country Fixed Effects Yes Yes Yes
Observations 7516 7516 7516
R-squared 0.101 0.101 0.102

Notes: Superscript asterisks***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively; coefficient values (robust t- 
statistics) are shown with standard errors clustered at the firm level. Appendix A provides the definitions of all variables.
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addressing the potential self-selection bias. In the first stage, we develop a probit regression model with the firm’s decision to respond 
to the CDP questionnaire and disclosures of carbon risk information by augmenting the sample with firms to whom CDP sent the 
questionnaire but that did not respond. More specifically, we employ the following model: 

Table 6 
PSM, change-specific regression results and two-stage Instrumental variable analysis results between carbon risk and accounting conservatism.

Panel A: Regression results between carbon risk and accounting conservatism based on PSM-matched sample

​ Dependent Variable ¼ ΔCSCORE

Model (1) Model (2) Model (3)

CRISK_DUM 0.033* 0.067** 0.055**

​ (1.738) (2.412) (2.184)
CRISK_DUM × HIGH_CGOV ––– − 0.052* –––
​ ​ (− 1.721) ​
HIGH_CGOV ––– 0.007 –––
​ ​ (0.237) ​
CRISK_DUM × HIGH_INSTOWN ––– ––– − 0.067**

​ ​ ​ (− 2.511)
HIGH_INSTOWN ––– ––– 0.056
​ ​ ​ (1.418)
Intercept 7.863*** 8.289*** 7.644***

​ (4.050) (5.670) (3.920)
Control Variables Yes Yes Yes
Year, Industry and Country Fixed Effects Yes Yes Yes
Observations 3,952 3,952 3,952
R-squared 0.123 0.113 0.124

Panel B: Change-specific regression results between carbon risk and accounting conservatism

​ Dependent Variable ¼ ΔCSCORE

Model (1) Model (1) Model (1)

ΔCRISK 0.172** 0.167** 0.164**

​ (2.317) (2.227) (2.182)
ΔCRISK × ΔHIGH_CGOV ––– − 0.165* –––
​ ​ (− 1.899) ​
ΔHIGH_CGOV ––– 0.014 –––
​ ​ (0.423) ​
ΔCRISK × ΔHIGH_INSTOWN ––– ––– − 0.165**

​ ​ ​ (− 2.010)
ΔHIGH_INSTOWN ––– ––– − 0.001
​ ​ ​ (− 0.019)
Intercept 0.372** 0.375** 0.330*
​ (2.310) (2.322) (1.955)
ΔControl Variables Yes Yes Yes
Year, Industry and Country Fixed Effects Yes Yes Yes
Observations 5,982 5,982 5,982
R-squared 0.036 0.037 0.037

Panel C: Two-stage Instrumental variable analysis results between carbon risk and accounting conservatism

​ ​ Dependent Variable ¼ CSCORE

​ Model (1) Model (2)

CRISK_PREDICTED ​ ––– 0.085**

​ ​ ​ (2.570)
CO2EMISSION_COUNTRY ​ 0.031*** –––
​ ​ (27.850) ​
Intercept ​ − 0.651 4.899***

​ ​ (− 0.820) (4.860)
Control Variables ​ Yes Yes
Year, Industry and Country Fixed Effects ​ Yes Yes
Observations ​ 7,636 7,636
R-squared ​ 0.527 0.106
Instrument diagnostics tests: ​ ​ ​
Shea’s partial R2 ​ 0.065 ​
Partial F-statistic ​ 776..76 ​

Notes: Superscript asterisks***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively. Coefficient values (robust t- 
statistics) are shown with standard errors clustered at the firm level. Appendix A provides the definitions of all variables.

F. Islam et al.                                                                                                                                                                                                           Journal of Contemporary Accounting & Economics 21 (2025) 100500 

15 



Pr(EMI DISC = 1)i,t = β0 + β1PROPDISCi,t + β2EMI DISC LAGi,t + β3LNMCAPi,t + β4ROAi,t

+β5MBi,t + β6LEVi,t + β7FAGEi,t + β8FOREIGNi,t + β9CAPEXi,t

+β10VOLATi,t + β11INSTOWNi,t + β12ANALYSTi,t + β13CSRPERFi,t

+β14LNGDPj,t + β15STAKEj + β16LEGALj + β17GCRIj,t +
∑

YEARt

+
∑

INDUSTRYk +
∑

COUNTRYj + εi,t+1

(5) 

In Eq. (5), EMI_DISC is measured as an indicator variable that takes a value of 1 if the firm responds to the CDP questionnaire by 
disclosing carbon emissions information, and 0 otherwise. We include several variables in Eq. (5) based on prior studies (e.g., Mat
sumura et al., 2014; Bose et al., 2025a,b) and two exclusion restrictions in the first-stage model as shown in Eq. (5): PROPDISC and 
EMI_DISC_LAG. We include PROPDISC to capture industry pressure. If more firms in a given industry disclose their carbon risk in
formation through the CDP, non-disclosing firms face increased pressure to do so to avoid negative perceptions from external capital 
providers (Matsumura et al., 2014). PROPDISC is measured as the proportion of firms in an industry that respond to the CDP ques
tionnaire by disclosing carbon risk information. Furthermore, we control for EMI_DISC_LAG to capture a firm’s response to the CDP 
questionnaire by providing carbon emissions information in the previous year as the firm’s decision to respond to the CDP ques
tionnaire tends to be sticky. A positive coefficient on PROPDISC and EMI_DISC_LAG is expected. Appendix A provides the definitions of 
all variables. We generate inverse Mills ratio (IMR) from Eq. (5) and use it as a control variable in Eq. (4) that accounts for self-selection 
bias.

Table 5, Panel A presents the first-stage regression results. The coefficients of PROPDISC and EMI_DISC_LAG are positive and 
statistically significant (β = 2.964p < 0.01; β = 3.205, p < 0.01), which is in line with our expectation. The model has a pseudo-R2 value 
of 80 %. Furthermore, we assess the strengths of the exclusion restrictions using the partial R2 values (untabulated), which are 11.17 % 
(p < 0.01) and 30.93 % (p < 0.01) for PROPDISC and EMI_DISC_LAG, respectively, suggesting that the two exclusion restrictions are 
reasonable exogenous variables. The second-stage regression results are reported in Panel B of Table 5. The results suggest that our 
findings are similar as shown in Table 4. Further, the coefficient on IMR is positive and statistically insignificant across all models, 
indicating that the findings are robust after controlling for self-selection bias that corroborates our main findings.

4.3.2. Propensity score matching (PSM) analysis
The relationship between carbon risk and conditional accounting conservatism may be affected by observable heterogeneity bias 

(Tucker, 2010; Lennox et al., 2012) and functional misspecification bias (Shipman et al., 2017). To address these concerns, we apply a 
PSM analysis. We create a dummy variable equal to 1 if a firm’s carbon risk is above the year–industry-adjusted median (CRISK_DUM 
= 1) and 0 otherwise. To implement PSM, we follow two stages. First, we estimate a logistic regression of CRISK_DUM using the same 
set of control variables as in Eq. (4), consistent with the principle of applying identical covariates in both stages to ensure proper 
balance (Shipman et al., 2017). We do not report the first-stage regression results and the matching comparison for brevity. However, 
the unreported results show no statistically significant differences between the two groups.

In the second stage, we perform caliper matching within a 3 % range and match without replacement each treated firm-year 
(CRISK_DUM = 1) to a control firm-year (CRISK_DUM = 0) based on the estimated propensity scores. Panel A of Table 6 reports 
regression results based on PSM-matched samples. Consistent with our main findings in Table 4, the coefficient on CRISK_DUM is 
positive and statistically significant in Model (1), while the interaction terms CRISK × HIGH_CGOV in Model (2) and CRISK ×
HIGH_INSTOWN in Model (3) are negative and statistically significant, reinforcing the robustness of our results.

4.3.3. Change-specific analysis
Potential omitted variable bias may raise endogeneity concerns in our models. Although we control for key firm- and country-level 

factors and include industry, country, and year fixed effects, unobserved heterogeneity may persist. To address this, we use change 
regressions to control for time-invariant firm characteristics. Table 6, Panel B, reports the estimates from Models (1)–(3). The coef
ficient on ΔCRISK is positive and significant in Model (1), indicating that increases in carbon risk are associated with increases in 
accounting conservatism. The interaction terms ΔCRISK × ΔHIGH_CGOV and ΔCRISK × ΔHIGH_INSTOWN are negative and significant 
in Models (2) and (3), respectively, suggesting that strong governance and institutional ownership moderate this relationship. These 
results help mitigate concerns over omitted variable bias and reinforce the robustness of our findings.

4.3.4. Instrumental variable analysis
Our findings may be influenced by reverse causality, as the relationship between carbon risk and accounting conservatism can be 

bidirectional. We argue that regulatory and market-driven carbon reduction commitments are typically imposed by external in
stitutions (e.g., governments or industry bodies) rather than firm-level accounting choices. This institutional context makes it less 
likely that conditional accounting conservatism drives a firm’s carbon abatement activities. Accordingly, the causal direction is more 
plausibly from carbon risk to accounting conservatism. Nevertheless, we acknowledge the possibility of reverse causality, whereby 
inherently conservative firms may appear to have higher carbon risk due to their more cautious recognition of carbon-related lia
bilities, reduced investment in mitigation technologies, or increased visibility to regulators, which may subject them to greater 
scrutiny. To address potential endogeneity from reverse causality, we employ an instrumental variable (IV) approach, which requires 
identifying an exogenous instrument that is correlated with carbon risk (CRISK) but does not directly affect accounting conservatism 
(CSCORE). Following Bose et al. (2025a,b), we select carbon emissions at the country level (CO2EMISSION_COUNTRY) as our 
instrumental variable. The rationale is that firms operating in high-emission countries face greater regulatory pressures and climate- 
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related risks, which can shape their carbon risk profile. However, country-level carbon emissions are unlikely to directly influence 
accounting conservatism, making this a valid instrument for our analysis.

The first-stage regression estimates are shown in Model (1) of Table 6, Panel C, where CO2EMISSION_COUNTRY is significantly 
associated with carbon risk (β = 0.031, p < 0.01). The Shea’s partial R2 is 0.065, and the partial F-statistic is 776.76, which exceeds the 
critical threshold suggested by Stock et al. (2002), confirming that our instruments are not weak. Table 8, Model (2) reports the second- 
stage regression results, where CRISK_PREDICTED is positively and significantly associated with CSCORE (β = 0.085, p < 0.05), 
supporting our main findings. The positive and significant coefficient suggests that higher carbon risk leads to greater accounting 
conservatism, even after addressing endogeneity concerns. These results confirm the robustness of our findings, suggesting that the 
observed relationship between carbon risk and accounting conservatism is unlikely to be driven by endogeneity arises from the reverse 
causality.

4.3.5. Other endogeneity analyses
A potential concern in our analysis is that carbon risk and accounting conservatism may be jointly determined by unobservable firm 

characteristics—such as corporate culture or managerial risk preferences—leading to simultaneity bias. To mitigate this issue, we 
incorporate key governance and leadership variables into our empirical model, including board size (BSIZE), board independence 
(BIND), and CEO duality (DUAL), which are well-established determinants of both environmental performance and financial 
reporting. Their inclusion helps to account for corporate governance structures and managerial styles that may simultaneously affect 
both outcomes, reducing omitted variable bias and addressing endogeneity concerns. We do not report the regression results for 
brevity; however, the inclusion of these additional governance and leadership variables does not qualitatively alter our main findings, 
suggesting robustness to simultaneity and omitted variable bias.

4.4. Robustness checks and sensitivity analyses

4.4.1. Alternative proxy for carbon risk
In our main analysis, we measure carbon risk as the natural logarithm of carbon emissions. To assess the robustness of our findings, 

we use a relative measure of carbon risk, that is, the sum of Scope 1 and Scope 2 carbon emissions, scaled by total revenues (CRIS
K_INT). Table 7, Panel A reports the regression results. The coefficient of CRISK_INT is positive and statistically significant in Model (1), 
while the coefficients of CRISK_INT × HIGH_GOV and CRISK_INT × HIGH_INSTOWN are negative and statistically significant in Models 
(2) and (3). These findings are qualitatively similar to those in Table 4, thus corroborating our main findings.

We measure carbon risk (CRISK) as the natural logarithm of the sum of Scope 1 and Scope 2 emissions, excluding Scope 3 due to the 
challenges firms face in accurately quantifying these data. To provide a more comprehensive assessment, we also examine Scope 1, 
Scope 2, and Scope 3 emissions separately as alternative proxies. Table 7, Panels B, C, and D present these results. In Model (1) of each 
panel, the coefficient on CRISK remains positive and significant, indicating that higher carbon risk is associated with greater ac
counting conservatism. In Models (2) and (3), the interaction terms CRISK × HIGH_CGOV and CRISK × HIGH_INSTOWN are consis
tently negative and significant, suggesting that strong corporate governance and institutional ownership attenuate this relationship. 
These findings align with those in Table 4 and demonstrate robustness across alternative carbon risk measures, reinforcing the reli
ability of our conclusions.

4.4.2. Alternative measure of accounting conservatism
We use CSCORE as a measure of conditional accounting conservatism. We also employ Basu’s (1997) measure of accounting 

conservatism as an alternative proxy for measuring accounting conservatism. Table 7, Panel E reports the regression results. The 
coefficient of CRISK is positive and statistically significant in Model (1), while the coefficients of CRISK × HIGH_GOV and CRISK ×

Table 7 
Regression results between carbon risk and accounting conservatism: Robustness analysis.

Panel Title Model (1) Model (2) Model (3) Model (4) Observations

CRISK CRISK×
HIGH_CGOV

CRISK×
HIGH_INSTOWN

CRISK ×
PARIS_AGREE

Panel A: Alternative measure of Carbon Risk 0.028**(2.227) − 0.054***(− 2.889) − 0.052**(− 2.195) ​ 7,598
Panel B: Scope 1 Emissions 0.042***(8.191) − 0.049***(− 7.712) − 0.054*** 

(− 6.117)
​ 7,636

Panel C: Scope 2 Emissions 0.005*(1.773) − 0.023***(− 3.819) − 0.020**(− 2.280) ​ 7,636
Panel D: Scope 3 Emissions 0.008***(3.262) − 0.026***(− 7.321) − 0.017***(− 5.526) ​ 6,498
Panel E: Basu’s (1997) measure of accounting conservatism 0.248***(3.065) − 0.469***(− 3.643) − 0.240**(− 2.010) ​ 7,562
Panel F: Role of 2015 Paris Agreement ​ ​ ​ 0.110** 

(2.319)
4,406

Control Variables Yes Yes Yes Yes ​
Year Fixed Effects Yes Yes Yes Yes ​
Industry Fixed Effects Yes Yes Yes Yes ​
Country Fixed Effects Yes Yes Yes Yes ​

Notes: Superscript asterisks ***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively. Coefficient values (robust t- 
statistics) are shown with standard errors clustered at the firm level. Appendix A provides the definitions of all variables.
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HIGH_INSTOWN are negative and statistically significant in Models (2) and (3). These findings are qualitatively similar to those 
presented in Table 4, thus corroborating our main findings.

4.4.3. Other tests
Panel B of Table 2 shows that U.S. firms account for the largest portion of the sample (27.12 %). Prior cross-country studies have 

raised concerns that such results may be disproportionately driven by U.S. firms. To address this, we re-estimate all regressions 
excluding U.S. firms. For brevity, results are not reported, but the untabulated findings remain qualitatively similar. As additional 
country-level sensitivity checks, we repeat the analyses excluding, one at a time: (1) U.S. firms, (2) U.K. firms, (3) Japanese firms, and 
(4) countries with fewer than 30, 50, and 100 observations. In all cases, the unreported results are consistent with our main findings, 
confirming their robustness.

5. Additional analyses

5.1. Role of Paris agreement analysis

To further assess the plausibility of our findings, we conduct a post-event analysis using the 2015 Paris Climate Agreement as a 
contextual policy shock. The agreement marked a major shift in global climate governance, increasing regulatory attention and ex
pectations around carbon disclosures. Following Bolton and Kacperczyk (2023), we treat the agreement as an exogenous shift in the 
global climate policy landscape and test whether firms with higher carbon risk responded by adopting more conservative financial 
reporting practices in its aftermath.

We define PARIS_AGREE as a dummy variable equal to 1 for 2016–2018 (post-agreement) and 0 for 2012–2014 (pre-agreement), 
and interact it with firm-level carbon risk (CRISK × PARIS_AGREE). Panel F in Table 7 shows a positive and significant coefficient, 
indicating that carbon-intensive firms increased conditional conservatism following the agreement. While not establishing causality, 
this result supports the view that global climate policy developments influence firms’ financial reporting behaviour through height
ened stakeholder and regulatory pressure.

5.2. Do country-level characteristics affect the relationship between carbon risk and conditional accounting conservatism?

Prior studies suggest that firms in countries with emissions trading schemes (ETSs) face greater economic pressures to reduce 
carbon emissions, prompting investment in carbon mitigation (Kolk et al., 2008). An ETS is a government-mandated, market-based 
mechanism requiring firms to limit emissions, often resulting in substantial compliance costs (Clarkson et al., 2015; Bose et al., 2024a, 
b). These regulatory pressures heighten firms’ exposure to carbon-related risks and liabilities, incentivizing more conservative 
financial reporting to manage earnings volatility and reassure investors. Clarkson et al. (2015) empirically show that firms under the 
EU ETS face greater market value penalties than those in non-ETS regions, reflecting increased investor demand for financial prudence 
in such environments. Accordingly, firms in ETS-participating countries are likely subject to stricter investor scrutiny and reporting 
expectations, leading to greater adoption of conditional conservatism. To test this, we define ETS as a binary variable equal to 1 if a 
firm operates in a country with an active ETS, and 0 otherwise. Consistent with our expectations, we hypothesize that the positive 
association between carbon risk and conditional conservatism is stronger in ETS-participating countries, highlighting the disciplining 
effect of carbon regulation on financial reporting behaviour.

Table 8, Panel A shows that the positive association between carbon risk and conditional conservatism is significant in ETS- 
participating countries (Model 1: β = 0.024, p < 0.10), but not in non-ETS jurisdictions (Model 2). The interaction terms CRISK ×
HIGH_CGOV and CRISK × HIGH_INSTOWN are negative and significant in ETS countries (Models 3 and 5), but not elsewhere, sug
gesting that strong governance and institutional ownership weaken the conservatism response to carbon risk in regulated settings.

Beyond regulatory compliance, country-level governance quality plays a key role in shaping firms’ financial reporting responses to 
carbon risk. Strong governance environments impose greater legal scrutiny, investor protection, and reporting expectations, increasing 
the contracting costs associated with carbon-related uncertainty and reinforcing the demand for conditional conservatism (Leuz et al., 
2003). We construct a governance index (COUNTRY_GOV) using the World Bank’s six Worldwide Governance Indicators and classify 
countries as high governance (HIGH_COUNTRY_GOV = 1) if their score is above the yearly median. Panel B of Table 8 reports the sub- 
sample results. The coefficient on CRISK is positive and significant in high-governance countries (Model 1: β = 0.068, p < 0.01), 
confirming that the effect of carbon risk on conservatism is stronger in these settings. Furthermore, the interaction terms CRISK ×
HIGH_CGOV and CRISK × HIGH_INSTOWN are negative and significant (β = –0.102, p < 0.01; β = –0.141, p < 0.01) in Models (3) and 
(5), but not in Models (4) and (6), suggesting that firm-level governance and institutional ownership weaken the degree of conditional 
conservatism adopted in response to carbon risk, particularly in high-governance countries.

In addition to regulatory and governance factors, national business culture significantly influences firms’ sustainability-related 
financial reporting. Prior studies suggest that firms in stakeholder-oriented cultures (e.g., code law countries) emphasize long-term 
value creation, CSR, and sustainability integration, facing greater public and regulatory pressure around environmental re
sponsibility (Ball et al., 2000; Simnett et al., 2009). This elevates the contracting costs of carbon risk, thereby increasing the demand 
for conditional conservatism. In contrast, firms in shareholder-oriented cultures (e.g., common law countries) prioritize short-term 
financial performance, reducing the incentive for conservative reporting in response to carbon risk. Following Ball et al. (2000), we 
define STAKE as an indicator variable equal to 1 for firms in stakeholder-oriented countries and 0 otherwise. We expect a stronger 
positive association between carbon risk and conservatism in stakeholder-oriented settings. Panel C of Table 8 presents the sub-sample 
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Table 8 
Regression results between carbon risk and accounting conservatism using country-level moderators.

Panel A: Regression results between carbon risk and accounting conservatism using country-level Emissions Trading Scheme (ETS)

​ Dependent Variable ¼ CSCORE

ETS NON_ETS ETS NON_ETS ETS NON_ETS

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

CRISK 0.024* 0.014 0.059*** 0.012 0.058*** 0.011
​ (1.758) (0.553) (2.786) (0.281) (3.199) (0.340)
CRISK × HIGH_CGOV ––– ––– − 0.061*** 0.002 ––– –––
​ ​ ​ (− 2.959) (0.055) ​ ​
HIGH_CGOV ––– ––– 0.008 0.034 ––– –––
​ ​ ​ (0.304) (0.601) ​ ​
CRISK × HIGH_INSTOWN ––– ––– ––– ––– − 0.078*** 0.004
​ ​ ​ ​ ​ (− 4.266) (0.110)
HIGH_INSTOWN ––– ––– ––– ––– 0.054* − 0.035
​ ​ ​ ​ ​ (1.760) (− 0.511)
Intercept 10.529*** 3.235 10.295*** 3.212 10.265*** 3.285
​ (6.061) (0.843) (5.958) (0.838) (5.916) (0.855)
Control Variables Yes Yes Yes Yes Yes Yes
Year Fixed Effects Yes Yes Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes Yes Yes
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 6,007 1,629 6,007 1,629 6,007 1,629
R-squared 0.128 0.181 0.129 0.181 0.130 0.181

Panel B: Regression results between carbon risk and accounting conservatism using country-level governance quality

​ Dependent Variable ¼ CSCORE

HIGH_COUNTRY 
_GOV

LOW_COUNTRY 
_GOV

HIGH_COUNTRY 
_GOV

LOW_COUNTRY 
_GOV

HIGH_COUNTRY 
_GOV

LOW_COUNTRY 
_GOV

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

CRISK 0.068*** − 0.003 0.123*** − 0.011 0.107*** − 0.004
​ (3.114) (− 0.225) (3.955) (− 0.531) (4.261) (− 0.202)
CRISK × HIGH_CGOV ––– ––– − 0.102*** 0.013 ––– –––
​ ​ ​ (− 3.134) (0.678) ​ ​
HIGH_CGOV ––– ––– 0.059 − 0.021 ––– –––
​ ​ ​ (1.420) (− 0.780) ​ ​
CRISK × HIGH_INSTOWN ––– ––– ––– ––– − 0.141*** 0.002
​ ​ ​ ​ ​ (− 4.677) (0.102)
HIGH_INSTOWN ––– ––– ––– ––– 0.047 0.007
​ ​ ​ ​ ​ (0.983) (0.197)
Intercept 8.134*** 6.857*** 8.103*** 6.853*** 8.213*** 6.875***

​ (3.190) (2.929) (3.173) (2.933) (3.224) (2.934)
Control Variables Yes Yes Yes Yes Yes Yes
Year Fixed Effects Yes Yes Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes Yes Yes
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 3176 4460 3176 4460 3176 4460
R-squared 0.158 0.138 0.160 0.138 0.161 0.138

Panel C: Regression results between carbon risk and accounting conservatism using country-level stakeholder-orientation

​ Dependent Variable ¼ CSCORE

STAKE SHARE STAKE SHARE STAKE SHARE

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

CRISK 0.041* − 0.005 0.063* 0.003 0.059** 0.009
​ (1.717) (− 0.470) (1.847) (0.220) (2.349) (0.600)
CRISK × HIGH_CGOV ––– ––– − 0.062* − 0.015 ––– –––
​ ​ ​ (− 1.663) (− 1.121) ​ ​
HIGH_CGOV ––– ––– 0.016 0.043** ––– –––
​ ​ ​ (0.340) (2.127) ​ ​
CRISK × HIGH_INSTOWN ––– ––– ––– ––– − 0.105** − 0.021
​ ​ ​ ​ ​ (− 2.030) (− 1.364)
HIGH_INSTOWN ––– ––– ––– ––– 0.100 0.023
​ ​ ​ ​ ​ (1.439) (0.917)
Intercept 14.270*** 2.593*** 6.657*** 2.644*** 14.037*** 2.574***

​ (3.721) (3.238) (2.907) (3.324) (3.648) (3.201)
Control Variables Yes Yes Yes Yes Yes Yes

(continued on next page)
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results. The coefficient on CRISK is positive and significant (β = 0.041, p < 0.10) in stakeholder-oriented countries (Model 1), but not 
significant in shareholder-oriented ones (Model 2). The interaction terms CRISK × HIGH_CGOV and CRISK × HIGH_INSTOWN are 
negative and significant (β = –0.062, p < 0.10; β = –0.105, p < 0.05) in Models (3) and (5), indicating that firms in stakeholder- 
oriented cultures adopt stronger conservatism in response to carbon risk, while firm-level governance and institutional ownership 
mitigate this effect.

6. Conclusions

In this study, we examine the association between corporate carbon risk and a prevailing feature of financial reporting, conditional 
accounting conservatism. Using 7,636 firm-year observations from 29 countries over the period 2007–2019, we find a significant 
positive relationship between firms’ carbon risk exposure and conditional accounting conservatism. The results are robust to alter
native measures of both carbon risk and conditional accounting conservatism, and to various tests addressing endogeneity and self- 
selection bias. Our findings suggest that managers incorporate carbon risk into financial reporting decisions, adopting conditional 
conservatism to reduce information asymmetry and facilitate investor assessment of firm value. We further find that this positive 
association is weaker among firms with stronger institutional ownership and corporate governance, indicating the moderating role of 
internal and external monitoring. Additionally, the relationship is more pronounced for firms operating in countries with emissions 
trading schemes (ETS), stronger country-level governance, and stakeholder-oriented business cultures. These results highlight the 
importance of institutional heterogeneity in shaping the financial reporting implications of carbon risk.

This study contributes to the growing literature on carbon risk and conditional accounting conservatism by highlighting the role of 
carbon risk in shaping financial reporting practices. While prior research has documented the effects of carbon risk on capital markets 
(Matsumura et al., 2014; Griffin et al., 2017; Bose et al., 2021), its implications for financial reporting remain underexplored. His
torically, the disclosure of carbon risk has been largely voluntary and not mandated by major accounting frameworks. However, the 
recent introduction of IFRS S2 by the ISSB marks a significant regulatory shift, requiring climate-related disclosures aligned with the 
Task Force on Climate-related Financial Disclosures (TCFD). Despite this progress, many jurisdictions—particularly those applying U. 
S. GAAP—still do not require firms to report carbon risk in financial statements, leaving investors reliant on voluntary non-financial 
disclosures. Our findings, which show a positive association between carbon risk and conditional accounting conservatism, suggest 
that firms are already responding to investor demands by incorporating carbon risk into financial reporting. This evidence is 
particularly relevant for accounting standard-setters, regulators, and policymakers seeking to operationalize IFRS S2 and related 
frameworks. By demonstrating how carbon risk influences core reporting behaviours, this study offers valuable insights for enhancing 
transparency, improving capital market efficiency, and supporting more informed investment decisions in an increasingly carbon- 
constrained global economy.

We acknowledge the limitations of the study and offer directions for future research. First, our analysis relies on carbon emissions 
data voluntarily disclosed by firms through the CDP questionnaire. As a result, firms that do not respond to CDP are excluded from our 
sample, which may introduce selection bias. Although we employ multiple techniques to address self-selection and endogeneity 
concerns, future research could incorporate carbon risk information obtained through alternative disclosure channels or mandatory 
reporting frameworks to broaden coverage and improve generalizability. Second, while this study focuses on conservative financial 
reporting, it does not examine a closely related and specific element—carbon risk provisions. The recognition of provisions for future 
carbon-related obligations is a tangible mechanism of conservatism in financial reporting. We encourage future research to investigate 
how carbon risk provisions are reported in financial statements, whether they accelerate the recognition of carbon-related liabilities, 
and how such practices influence firm valuation and investor decision-making.
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Table 8 (continued )

Year Fixed Effects Yes Yes Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes Yes Yes
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 3,140 4,496 3,140 4,496 3,140 4,496
R-squared 0.153 0.214 0.134 0.215 0.154 0.214

Notes: Superscript asterisks***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively; coefficient values (robust t- 
statistics) are shown with standard errors clustered at the firm level. Appendix A provides the definitions of all variables.
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Appendix. Definition of variables

Variables Definition

Panel A: Dependent variable(s)

CSCORE Conditional 
conservatism

Firm-year measure of conditional accounting conservatism, estimated following Khan and Watts (2009).

Coeff_Basu Conditional 
conservatism

Firm-year measure of conditional accounting conservatism, estimated following Basu (1997).

Panel B: Variables of interest

CRISK Carbon risk The natural logarithm of the total amount of carbon emissions in CO2-e metric tons.
CRISK_INT Carbon risk Total amount of carbon emissions in CO2-e metric tons, scaled by total revenues.

Panel C: Firm-level variables

SIZE Firm size The natural logarithm of total assets.
LNMCAP Firm size The natural logarithm of market capitalization.
MB Market-to-book The ratio of market value of equity to book value of equity.
LEV Leverage The ratio of total debt scaled by total equity.
RDINT Research and 

development
The ratio of research and development expenses to total sales.

INSTOWN Institutional investors’ 
ownership

The percentage of ownership held by institutional investors.

CGOV Corporate governance The corporate governance performance score from the Refinitiv ESG database.
SGROWTH Revenue growth The percentage of annual change in total revenue.
CSRPERF CSR performance The average of environmental and social performance pillar score from the Refinitiv ESG database.
ZSCORE Financial distress Altman’s (1968) Z-score.
FAGE Firm age The natural logarithm of the total number of years since the firm first appears in the World scope 

database.
CFO Cash flow The ratio of cash flow from operations to total assets.
CAPEX Capital expenditures Capital expenditures scaled by total assets.
INTANG Intangible assets The ratio of intangible assets to total assets.
VOLAT Stock price volatility The standard deviation of daily stock returns over the years.
LITG Litigation An indicator variable equals 1 if the firm is in a high litigation industry and 0 otherwise. High-litigation 

industries include those with SIC codes 2833–2838, 3570–3577, 3600–3674, 5200–5961, 7370–7374, 
and 8731–8734.

CROSS Cross-listing An indicator variable that takes a value of 1 if the firm is listed in foreign stock exchanges and 
0 otherwise.

(continued on next page)
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(continued )

Variables  Definition

EMI_DISC Disclosure of carbon 
emissions

An indicator variable that takes a value of 1 if the firm responds to the CDP questionnaire by disclosing 
carbon emissions information, and 0 otherwise.

PROPDISC Industry pressure The proportion of firms releasing carbon emission information to the total number of firms in the 
industry (using the two-digit SIC code).

ROA Profitability The ratio of net income scaled by total assets.
ANALYST Analyst’s coverage The natural logarithm of total number of analysts coverage.
FOREIGN Foreign exposure An indicator variable that takes a value of 1 if the firm has foreign operations, and 0 otherwise.
INFOASYM Information asymmetry The average of the daily closing bid–ask spreads as a percentage of the daily closing price over the years. 

We compute HIGH_INFOASYM as an indicator variable if the firm-level information asymmetry is 
greater than the country-year adjusted median value of information asymmetry and 0 otherwise.

Panel D: Country-level variables

LNGDP Gross domestic product 
(GDP)

The natural logarithm of gross domestic product (GDP) per capita.

STAKE Stakeholder orientation An indicator variable that takes a value of 1 if the firm is domiciled in a code-law country, and 
0 otherwise.

LEGAL Legal environment The multiplication of anti-director rights by the rule of law index following Ferreira and Matos (2008).
GCRI Global climate risk The country-level Global Climate Risk Index (GCRI) score from Germanwatch and Climate Action 

Network. We multiply the CRI by minus one to interpret high value indicates higher risks.
CO2EMISSION_COUNTRY Country-level carbon 

emissions
The natural logarithm of total carbon emissions at the country level.

ETS Emissions trading 
scheme

An indicator variable that takes a value of 1 if the firm operates in a country participating in an emissions 
trading scheme (ETS), and 0 otherwise.

COUNTRY_GOV Country-level 
governance

They are the six worldwide governance indices rated by the World bank including Voice and 
Accountability Index, Political Stability and Absence of Violence Index, Government Effectiveness 
Index, Regulatory Quality Index, Rule of Law Index, and Control of Corruption Index.

Data availability

Data will be made available on request.
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