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Does CEO debt-like compensation mitigate corporate social irresponsibility?  
 
 
 

Abstract 
 

Corporate social irresponsibility (CSI) is an increasingly relevant topic to today’s business as CSI 

may exert stronger impacts on firms than corporate social responsibility (CSR). However, little is 

known about mechanisms through which to curb such irresponsible actions. We examine whether 

CEO debt-like compensation (i.e., pension and deferred compensation granted to the CEO of a 

firm) mitigates CSI, which is proxied by environmental, social, and governance (ESG) risk 

exposure. Using a measure of ESG risk exposure based on media coverage of ESG incidents, we 

find that CEO inside debt is negatively related to ESG risk exposure. Further, this relation is 

stronger when firms are confronted with financial constraints, have larger outside debt or lower 

credit ratings, and have younger or shorter-tenured CEOs.  
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1. Introduction 

 Over the past decades, an increasing number of companies have started to engage in 

environmentally and socially responsible activities, highlighting the important role that corporate 

social responsibility (CSR) has played in nowadays’ global business arena. In spite of this trend, 

corporate social irresponsibility (CSI), as exemplified by high-profile corporate ethical scandals, 

also occurred, and destroyed the economic and social values of these companies. For example, 

British Petroleum, which is listed on the New York Stock Exchange, had to pay over an $18.7-

billion fine for the 2010 Deepwater Horizon oil spill disaster, making the largest corporate 

settlement in the U.S. history (Wade and Hays 2015). The Volkswagen emissions scandal in 2015 

has had profound and lasting adverse impacts on not only shareholder value but also brand trust 

and reputation, customer satisfaction, employee morale, and industrial partners. 1  The serious 

economic and social consequences generated from such CSI behavior underscore the importance 

of managing environmental, social, and governance (ESG) risks.  

The purpose of our study is to examine whether CEO debt-like compensation in the form of 

defined benefit pension and deferred compensation mitigates corporate social irresponsibility, 

which is measured by media coverage of ESG incidents. The debt-like compensation is also termed 

“inside” debt since it represents the debt that a firm owes to its employees (Sundaram and Yermack 

2007).2 CEO inside debt is a fixed form of compensation, which is generally an unsecured and 

unfunded promise by the firm. Thus, the value of the claim is sensitive to the default probability 

and the liquidation value of the firm in the event of bankruptcy (Sundaram and Yermack 2007; 

 
1 The Volkswagen emissions scandal started on 18 September 2015. The U.S. Environmental Protection Agency 
revealed that Volkswagen programmed diesel engines to activate some emission controls only during laboratory 
emissions testing, and that the vehicles emitted up to 40 times the official limit of nitrogen oxides 
(https://www.epa.gov/vw). Because of this scandal, the market value of Volkswagen’s equity lost about $30 
billion, and its fellow European car companies lost an additional $25 billion in just one and a half weeks (Karaian 
2015). 
2 Throughout the paper, we use the terms, debt-like compensation and inside debt, interchangeably. 
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Edmans and Liu 2011). As such, a CEO holding large inside debt is averse to potential corporate 

default risk that arises in the long term. By aligning CEO’s incentives with those of debtholders, 

inside debt could motivate the CEO to refrain from risk-seeking behavior and to take a long-term 

view on the firm’s future risks and prospects (He 2015, p.502). ESG incidents covered by the media 

damage a firm’s reputation and impair its trustworthiness to stakeholders. This would make it 

difficult for the firm to finance its investments and operations and to contract with stakeholders, 

thereby increasing default risk in the long run. Therefore, we posit that CEOs with high inside debt 

holdings should have incentives to contain ESG risks effectively and avoid CSI.  

  Recent studies highlight the coexistence of, yet distinction between, CSR and CSI. On the 

one hand, firms might exhibit CSI behavior even if they have done much to show CSR; on the other 

hand, socially irresponsible firms might pursue CSR activities to some extent to conceal its socially 

irresponsible behavior (e.g., Kang et al. 2016; Lenz et al. 2017; Oikonomou et al. 2014a; 

Raghunandan and Rajgopal 2021). We focus on studying the impact of CEO inside debt on CSI, 

rather than on CSR performance, for two reasons. First, given the foregoing attributes of debt-like 

compensation, a CEO holding large inside debt has the incentive to mitigate corporate default risk 

but may not necessarily have an incentive to boost the upswing potential of her/his firm’s 

performance. Accordingly, we expect that CEO inside debt holdings reduce corporate social 

irresponsible actions but do not necessarily increase CSR performance. Second, although exposure 

to ESG risks is of fundamental concern to investors, boards of directors, regulators, and other 

interest groups, there is a paucity of empirical evidence on the mechanisms, and especially 

managerial incentives, that reduce ESG risks, i.e., the risks of companies carrying out socially 

irresponsible actions. We fill this gap in the literature by exploring whether CEO debt-like 

compensation could be one such mechanism to mitigate a firm’s ESG risks. Furthermore, 

disclosures of CSI may generate stronger capital market effects than disclosures of CSR (e.g., 
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Lange and Washburn 2012; Oikonomou et al. 2014b; Hawn 2021). For example, prior studies 

(Chava 2014; Oikonomou et al. 2014b) show that investors demand a higher rate of return from 

firms with environmental concerns, but find no significant relation between stock returns and 

environmental strengths. This suggests that investors care more about CSI than CSR performance 

and that the failure to mitigate ESG risks is costly to investors.3 Thus, it is important for our study 

to distinguish CSI from CSR and focus on the managerial incentives behind ESG risks or CSI.  

 We consider it an open question whether CEOs with large inside debt are able to lower default 

risk via effective controls over ESG risk. On the one hand, Kolbel et al. (2017) find that higher 

media coverage of CSI related to ESG concerns increases the firm’ financial risk by exacerbating 

the risk of stakeholder sanctions. Building on their evidence that CSI tend to increase credit risk, 

we conjecture that CEOs with high inside debt holdings are averse to reputational losses, legal 

threats, and associated default risk that likely arise from ESG incidents, and would thus refrain 

from behaving social-irresponsibly and implement risk controls to mitigate ESG risks and to lower 

corporate risk profile. Inside debt holdings also encourage a long-term view on the firm’s risk 

profile since they represent “deferred” compensation. Therefore, the relation between CEO inside 

debt holdings and firms’ ESG risk exposure could be negative. 

 On the other hand, although CEOs could be motivated to lower default risk through ESG 

risk management, it is not clear whether such risk management is effective. Drawing on the 

experience of survey participants in the Harvard Business School’s CSR executive education 

 
3 Chava (2014) also finds that firms that have net environmental concerns are subject to a higher interest rate on 
their bank loans, and that firms with hazardous-waste and climate-change concerns have significantly lower 
institutional stock ownership and a decrease in environmental sensitivity over time. Hawn (2020) finds that, while 
CSR does not facilitate the completion of a firm’s cross-border acquisition, CSI delays or obstructs such a deal 
completion. Li et al. (2021) find evidence that provision of CSR information in the management discussion and 
analysis section of annual reports does not increase the price investors are willing to pay for the stocks of a firm 
with high CSR performance, but reduces the price investors will pay for the stocks of a firm with high CSR 
concerns.  
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program, Rangan et al. (2015) find that, despite the increased involvement of CEOs in CSR 

activities, CSR programs are often initiated and run in an uncoordinated way by a variety of internal 

managers, frequently without proper engagements of the CEO. Therefore, although CEOs with 

large inside debt are motivated to reduce ESG risks, the operational effectiveness of strategies used 

to contain ESG risks may be low due to the lack of proper CEO engagement and to the challenges 

of coordinating various CSR programs within the firm. As such, higher inside debt holdings by 

CEOs may not necessarily lead to lower ESG risks of firms. Thus, it is an empirical issue as to 

whether or not CEO inside debt mitigates ESG risk exposure. 

 We use the REPRISK’s data to construct a measure of ESG risk exposures, which is based on 

media coverage of firms’ ESG-related incidents. Our sample consists of 2,064 firm-year 

observations spanning the years 2008-2015. We estimate a regression of ESG risk exposure on 

CEO inside debt, other known determinants of ESG risks, and year- and industry-fixed effects in a 

Granger causality design. In specific, while the dependent variable as to ESG risks is measured at 

year t, all the explanatory variables, including the lagged dependent variable and CEO inside debt, 

are measured at year t-1. We find that CEO inside debt is negatively related to ESG risk exposure 

at the 1% statistical significance level. Further, we find evidence that the negative relation between 

CEO inside debt and ESG risk exposure is stronger when firms are confronted with financial 

constraints, have larger outside debt or lower credit ratings, and have younger or shorter-tenured 

CEOs. Finally, our analyses based on components of ESG risks suggest that CEOs with large inside 

debt are able to manage potential default risk via effective controls over environmental and social 

risks, but not over governance risk.  

 On top of the Granger causality design for the baseline regression, we conduct several tests 

to further mitigate concerns about endogeneity. First, we perform the impact threshold for a 

confounding variable (ITCV) test (Larcker and Rusticus 2010), and show that our baseline 
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regression result is robust to potential correlated-omitted-variable(s) bias. Second, we do a placebo 

test to examine whether our baseline result is confounded by correlated omitted variable(s) that are 

attributable to unobserved executive/firm characteristics. Such endogeneity concern is ruled out by 

our finding that the negative relation between inside debt and ESG risk exposure holds only for 

CEOs and not for other non-senior executives. Third, our results still hold when we estimate a 

regression of changes in ESG risks on change in CEO inside debt and changes in control variables. 

This thereby rules out the possibility that the association between ESG risk exposures and CEO 

inside debt, both of which might be sticky over time, are driven by unobserved time-invariant 

factor(s). 

   Our study makes four contributions to the literature. First, our paper is the first to examine 

how to contain CSI or ESG risks through the lens of inside debt holders. While a large body of 

inside debt literature shows that inside debt holders tend to adopt conservative policies on 

investments, operation, financing, taxes, and corporate disclosures to avoid potential default risk, 

the link of inside debt with ESG risks is missing. In other words, while prior research has largely 

focused on how inside debt mitigates financial risk, our study sheds light on how CEO inside debt 

mitigates ESG risks.  

Second, our study focuses on the attributes and managerial incentives behind inside debt – a 

less examined topic in the debt-like compensation literature, which generally develops hypotheses 

via the proposition that inside debt aligns CEOs’ interests with those of debtholders. To this end, 

we elaborate on the relationship of CSI with the consequential default risk to which inside debt 

holders tend to be averse, and provide insights and evidence on how CEO inside debt might curb 

CSI behavior.  

        Third, our findings fill the gap in the CSI literature by exploring CEO debt-like compensation 

as an incentive mechanism to reduce CSI behavior. In general, there is consensus that CSR 
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enhances firms’ reputation, increases their long-term profits, and contributes to increased 

shareholder/firm value (e.g., Deng et al. 2013; Servaes and Tamayo 2013; Ioannou and Serafeim 

2015; Lins et al. 2017; Manchiraju and Rajgopal 2017), while CSI, especially when exposed by 

media to the public, will unambiguously lead to reputational losses and reduce long-term 

profitability for a firm. Although studies suggest that investors are concerned more about CSI 

behavior than CSR performance (e.g., Chava 2014; Oikonomou et al. 2014b; Hawn 2021), research 

evidence on CSI, especially how to curb potential CSI, is relatively scant compared to the 

preponderance of CSR literature. To the best of our knowledge, our paper is the first to shed light 

on mechanisms through which to constrain CSI, an important issue concerning a myriad of 

researchers and practitioners.  

Lastly, our paper is distinguished in two aspects from prior studies that use MSCI scores to 

measure CSR (e.g., Boubaker et al. 2020; Sheikh 2020; Wu and Lin 2019). First, MSCI data cover 

ESG information self-reported by companies, which may not be reliable to use for inferring risks 

and misconduct (e.g., Pinnuck et al. 2021) as firms have incentives to withhold bad news (e.g., 

Kothari et al. 2009; Hutton et al. 2009; He et al. 2021). By contrast, to get the CSI-related data, 

RepRisk identifies and assesses material ESG risks by analyzing information from the media and 

related public sources but excluding company self-disclosures.4 Second, MSCI data provide CSR 

ratings on strength and concerns along seven dimensions, but the strength and concerns are equally-

weighted to compute the scores on CSR performance.5 As a result, MSCI data fail to properly 

account for the cases where firms’ ESG activities harm some stakeholders, but benefit others, to 

varying degrees (Tench et al. 2012). The RepRisk’s data avoid this concern by dynamically 

 
4 See https://www.reprisk.com/approach. 
5 The seven dimensions of MSCI data are: community, diversity, employee relations, environment, human rights, 
products, and corporate governance. 
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capturing and quantifying firms’ ESG risk exposure. In sum, we believe that, by using the 

RepRisk’s data to measure CSI, our study may measure and probe CSI behavior directly and thereof 

its relations with CEO debt-like compensation. 

 The rest of this paper is organized as follows. Section II summarizes the related research and 

develops our hypothesis. Section III presents our research design. Section IV describes the data 

sources and our sample. Sections V discusses our results, and Section VI concludes.  

 

2. Related literature and hypothesis development  

2.1. Prior research on the role of inside debt in mitigating agency conflicts  

 Jensen and Meckling (1976) were the first to propose that debt held by managers could 

mitigate agency costs of debt. Building on this notion, Sundaram and Yermack (2007) posit that 

inside debt motivates managers to reduce overall firm risk through choosing less risky investment 

projects and un-levering capital structure. They find that, when the CEO’s debt-to-equity ratio 

increases, s/he takes actions to reduce the probability of a debt default.  

 Edmans and Liu (2011) develop a theoretical framework to support the notion that, compared 

with solutions proposed in prior research, inside debt is a superior solution to mitigate the agency 

costs of debt. They point out that inside debt is an efficient form of compensation, since it depends 

not only on the incidence of bankruptcy but also on firm value in bankruptcy, and thus can improve 

managerial effort and alleviate the agency costs of debt (Edmans and Liu 2011, p.75). Wei and 

Yermack (2011) provide empirical evidence consistent with Edmans and Liu (2011); using SEC’s 

mandated disclosures on CEO inside debt, they find that, following the disclosures, bond prices 

rise, stock prices fall, and the volatility of prices of both securities is reduced. 

 A number of subsequent studies examine the impacts of CEO inside debt on corporate 

investments, financing, and reporting policies. Cassell et al. (2012) show a negative (positive) 
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relation of CEO inside debt with stock return volatility, research & development expenditures, and 

financial leverage (with firm diversification and asset liquidity). Tung and Wang (2012) examine 

the behavior of bank CEOs during the 2007-2009 global financial crisis and find that CEO inside 

debt is negatively associated with risk taking and positively associated with improved bank 

performance. Anantharaman et al. (2014) find that CEO inside debt is associated with lower spreads 

and with fewer covenants in loan contracts. This is consistent with private lenders perceiving inside 

debt as aligning CEOs’ interests closer with their own. 

 Two follow-up studies examine the role of CEO inside debt in mitigating the risk of earnings 

management. He (2015) finds that large CEO inside debt is associated with higher financial 

reporting quality (as measured by lower abnormal accruals and a lower likelihood of an earnings 

restatement), lower stock price crash risk, and a lower likelihood of a material internal control 

weakness. Dhole et al. (2016) extend this analysis to real activities management and find that CEO 

inside debt is negatively associated with both accruals-based and real-activities-based earnings 

management; further, they find that the capital market response to positive earnings surprises is 

greater when CEOs hold more inside debt. There is also evidence that CEO inside debt mitigates 

corporate tax avoidance and tax sheltering (Alexander and Jacob 2016; Chi et al. 2017). Besides, 

Brisker et al. (2018) provide evidence that CEO inside debt is associated with net purchases of 

shares by corporate insiders, suggesting that insiders believe there are monetary benefits associated 

with CEO inside debt. Recent evidence (e.g., Borah et al. 2020; Shen and Zhang, 2021) suggests 

that inside debt held by CEOs constrains excessive managerial risk-taking and thereby reduces 

financing costs for firms. Taken together, the above findings support the notion that CEO inside 

debt incentivizes CEOs to refrain from risk-seeking behavior and align their incentives with those 

of debtholders. 
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2.2. Prior research on the consequences of CSI, or heightened ESG risks, to firms  

 Armstrong (1977) first introduced the study of CSI to the academic literature. He defines CSI 

as “a decision to accept an alternative that is thought by the decision maker to be inferior to another 

alternative when the effects upon all parties are considered; generally, this involves a gain by one 

party at the expense of the total system”. Since environment, society, and governance (ESG) are 

the three vital factors in measuring the sustainability and ethical impact of an investment in a 

company, the existing literature focuses on firms’ ESG risk management and its economic and 

social consequences. Feldman et al. (1997) was one of the earliest studies to document the positive 

effects of improved ESG risk management on firm beta and stock prices. Sharfman and Fernando 

(2008) extend this line of research and find that an improvement in managing environmental risk 

leads to a lower cost of capital.  

Relatedly, there is a growing body of research related to the benefits of CSR to a firm and its 

investors. Cheng et al. (2014) find that firms with superior CSR performance face lower financial 

constraints, consistent with the notion that CSR reporting signals a long-term firm focus, reduces 

information asymmetry between the firm and investors, and relieves constraints in external 

financing. El Ghoul et al. (2011) find that firms with better CSR performance enjoy cheaper equity 

financing, and in particular, that firms making improvements in employee relations, environmental 

policies, and product strategies enjoy reduced cost of equity. In parallel, Dhaliwal et al. (2011) 

show that firms initiating superior CSR projects subsequently enjoy a reduction in the cost of equity 

capital and an increase in institutional investments and analyst coverage. Focusing on debt market, 

Oikonomou et al. (2014b) find that, while good corporate social performance is rewarded by lower 

corporate bond yield spreads, corporate social transgressions are associated with higher spreads 

and lower bond ratings. In addition, Lins et al. (2017) argue that CSR intensity represents social 

capital and that higher CSR intensity helps a firm win trust from its stakeholders. Consistent with 
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this argument, they find that, during the global financial crisis in the years 2007-2009, firms with 

high CSR intensity experienced higher stock returns and had more debt-capital raising as well as 

higher profitability, growth, and sales per employee. 

However, the inferences on CSR cannot always be used in an opposite manner to draw 

inferences on CSI. CSR measures may not be as credible as CSI measures that are based on media 

coverage, as firms may disclose more optimistically their CSR activities that are driven by 

managers’ self-interests (Kim et al. 2012), firms’ strategic planning (Bewley and Li 2000), or 

“green-washing” incentives (Weaver et al. 1999; Hemingway and Maclagan 2004). Consistent with 

this view, Goss and Roberts (2011) find that banks punish CSR initiatives, which are “green-

washing” or unlikely to add value, by charging more basis points in bank loans. Furthermore, as 

social media plays an increasingly important broadcasting role, it contributes to an unprecedented 

increase in revelation of corporate ethical scandals in the past decade, thereby attracting intensive 

attention to CSI from both researchers and practitioners.  

Economic theory (e.g., Klain and Leffler 1981; Shapiro 1983) pinpoints the importance of 

trust and reputational capital as a foundation for contracting, financing, exchange, and production. 

Media coverage of ESG incidents causes a firm to lose trust and reputational capital from its 

stakeholders. As a result, it would become difficult for the firm to contract and do business with its 

stakeholders (Porter and Van der Linde 1995; Beatty et al. 1998; Fang 2005; Atanasov et al. 2012; 

Cline et al. 2018) and to finance its investments and operations from investors (Cao et al. 2015; 

Bfister et al. 2020). This potentially increases default risk for a firm in the long run (He 2015). 

Consistent with this notion, Kolbel et al. (2017) find that CSI, captured by media coverage of ESG 

incidents, is significantly associated with high credit risk of firms.  

  

2.3. Hypotheses 
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 Financing is crucial for a firm to obviate financial distress (e.g., Kaplan and Zingales 2000; 

Campello et al. 2010), while profitable contracting with business stakeholders would help a firm 

further lower distress risk in the long run. ESG incidents, once uncovered by the media and public, 

would bring about reputational losses and legal fines to the firm (Karpoff et al., 2008; Philippe and 

Durand, 2011; Lin et al., 2016). In consequence, its stakeholders would become less willing, and 

even antipathetic, to do business, and contract, with the firm (Sweetin et al., 2013). Furthermore, 

investors are less likely to provide capital to a socially irresponsible firm (Cox et al., 2004; Johnson 

and Greening, 1999; Graves and Waddock, 1994; Ryan and Schneider, 2002), increasing the 

difficulty for the firm to raise external funds. The evidence discussed in the preceding section 

collectively suggests that corporate social transgressions can have adverse consequences to firms 

via increased difficulty in contracting, credit transactions, and external financing. As a firm 

becomes limited in its ability to finance investments or operations, its distress risk will increase. 

Consistent with this line of reasoning and notions, Kolbel et al. (2017) find that CSI increases credit 

risk of firms. Thus, we conjecture that inside debt holders should avoid CSI, which likely increases 

distress risk for a firm. In essence, the nature of CEO inside debt – unsecured and unfunded claims 

whose value depends on a firm’s default risk as well as the liquidation value of the firm in the event 

of bankruptcy – incentivizes a CEO to refrain from risk-seeking and to take a long-term view of a 

firm’s future risks and prospects. Since CSI increases a firm’s default risk and diminishes the value 

of a CEO’s claims, we expect that CEOs with high inside debt holdings mitigate ESG risks better 

and exhibit less CSI behavior relative to CEOs with low inside debt holdings.  

 However, whether CEOs could manage firms’ ESG risks effectively is an open question. 

Drawing on evidence from a survey of 142 managers, Rangan et al. (2015) reveal that, although 

many firms embrace the broad vision of CSR, and CEOs are increasingly involved in CSR activities, 

these firms are hampered by poor coordination of the various CSR programs. About 60% of survey 
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respondents said that they were dissatisfied with their firms’ CSR activities and wanted to improve 

them. Therefore, although CEOs with larger inside debt may be motivated to control ESG risks, 

the possible lack of sufficient, proper CEO engagements in CSR programs and the potential 

disconnections among various CSR programs could result in operational ineffectiveness of such 

ESG risk management. Because of this, larger CEO inside debt may not necessarily result in lower 

ESG risks for firms. In essence, while a CEO with large inside debt has the incentive to control 

ESG risks to avoid CSI happening, s/he might not have a good ability to implement the risk control 

well within her/his firm. Thus, we propose the following null hypothesis about the relation between 

ESG risks and CEO inside debt. A finding of the negative relation between CEO inside debt and 

ESG risk exposure will be consistent with our alternative hypothesis. 

H10: There is no relation between ESG risk exposure and CEO inside debt holdings. 

H1a: There is a negative relation between ESG risk exposure and CEO inside debt holdings. 

Firms that face financial constraints tend to forego positive net-present-value (NPV) projects, 

thereby aggravating default risk. The agency conflict between shareholders and debtholders, in the 

form of debt overhang, is particularly severe for financially constrained firms. In such a scenario, 

the role CEO inside debt plays in reducing agency costs of debt would be more significant. Put 

differently, financially constrained firms tend to be subject to higher default risk, which might 

exacerbate the adverse influence of ESG risk exposure on a firm; this is a situation that inside debt 

holders are even more unwilling to see. Therefore, we expect the association between CEO inside 

debt and ESG risk exposure to be more pronounced for firms facing financial constraints relative 

to firms that face fewer financial constraints. This expectation can be expressed as the following 

hypothesis:  

H2: The negative association between CEO inside debt and ESG risk exposure is stronger for 

financially constrained firms. 
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Higher outside debt holdings and lower credit ratings indicate potentially higher default risk, a 

situation in which inside debt holders’ interests are more aligned with outside-debtholders’ interests, 

and the CEOs should have stronger incentives to lower default risk via effective risk controls over 

ESG. Therefore, we hypothesize the following: 

      H3: The negative association between CEO inside debt and ESG risk exposure is stronger for 

firms that have high outside debt holdings or low credit ratings.  

CEO age and tenure may also moderate the relation between CEO inside debt and CSI. On the 

one hand, younger and shorter-tenured CEOs have stronger incentives to establish and develop 

reputation for their longer-term career prospects (Chen et al. 2021); such incentives would be 

amplified by high inside debt holdings, making short-tenured CEOs even more averse to ESG risks. 

On the other hand, longer CEO tenure or older CEO age could also be a proxy for firms’ short-term 

inside debt that is presumed to be close to "maturity". Or rather, CEOs close to retirements are 

more likely to have short-horizon problem while making decisions on investments and operations, 

compared with younger CEOs, and thus tend to behave more opportunistically and more riskily 

(e.g., Dechow and Sloan 1991; Kalyta 2009). Therefore, we predict that the negative association 

between CEO inside debt and ESG risk exposure is stronger for firms with longer-term inside debt 

that manifests itself in shorter CEO tenure or younger CEO age. This leads to the following 

hypothesis:  

H4: The negative association between CEO inside debt and ESG risk exposure is stronger for 

firms with younger or shorter-tenured CEOs. 

 

3. Research design 

Our research objective is to provide empirical evidence on the relation between the firm’s 

exposure to ESG risks and CEO inside debt. We construct our primary ESG-risk-exposure measure 
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using data from REPRISK, a Zurich company providing data and consultancy on ESG issues.6 

REPRISK’s core research scope is comprised of 28 environmental, social, and governance issues 

that are broad, comprehensive, and mutually exclusive. Every incident identified on the REPRISK’s 

ESG Risk Platform is linked to at least one of these issues. The issues were selected and defined in 

accordance with the key ESG-related international standards such as the World Bank Group 

Environmental, Health, and Safety Guidelines, the IFC Performance Standards, the Equator 

Principles, the OECD Guidelines for Multinational Enterprises, the ILO Conventions, and more. 

In addition, the Ten principles of the UN Global Compact can be specifically mapped to the 

REPRISK’s 28 issues (REPRISK 2016). Appendix A presents details of the 28 ESG issues within 

the REPRISK’s core research scope. 

REPRISK tracks firms' ESG performances since the year 2007. Its data are gathered through 

a five-step process: (1) screening, (2) identification and filtering, (3) analysis, (4) quality assurance, 

and (5) quantification. The first step is taken using a proprietary IT tool, while the rest of the process 

is conducted by a team of REPRISK analysts.7  REPRISK creates the REPRISK Index (RRI) as a 

proprietary algorithm that dynamically captures and quantifies reputational risk exposure related 

to the ESG issues. The RRI is not a measure of reputation, but rather, an indicator for ESG-related 

reputational risk. The RRI score ranges from zero (lowest risk exposure) to 100 (highest risk 

exposure) and its proprietary algorithm is based on company- or project-level parameters: news 

value (within the range of 0-52) and news intensity (within the range of 1-3). News value does not 

 
6 Source: www.reprisk.com/about-reprisk. 
7 On a daily basis, REPRISK screens over 80,000 media, regulatory, and commercial documents in fifteen 
different languages for negative ESG issues (“incidents”). Once an incident is identified, analysts conduct 
additional filtering and analyses to verify that the incident is indeed ESG-related, remove duplicates, and identify 
the specific nature of the incident and classify it into one of thirty predefined ESG categories. Each incident is 
also assigned two proprietary scores based on severity (the magnitude of the perceived impact of the incident) 
and reach (the influence or the readership of the source documents). Finally, a risk index is constructed for each 
firm based on a proprietary formula of the incident counts and scores. Source: www.reprisk.com/our-approach. 
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depend on incident sequence and is measured as the product of reach of information source, severity 

of the criticism, and novelty of the criticism over the last two years, while news intensity depends 

on the number of risk incidents over the last two months. We construct two RRI-based measures 

to proxy for the ESG risk exposure. The first measure is AVRRISTD, calculated as the average 

monthly RRI scores in the fiscal year scaled by the standard deviation of monthly RRI scores. Our 

second measure is MAXRRI, the maximum monthly RRI scores in the fiscal year. Appendix B 

presents the proprietary algorithm of RRI.   

 Our variable of interest is the ratio of CEO inside debt over total assets (CEODEBT), where 

CEO inside debt includes the actuarial present value of CEOs’ accumulated benefits under defined 

benefit pension plans plus CEOs’ total balance in any deferred compensation plans at the fiscal 

year end. We do not use the CEO’s debt-to-equity ratio and CEO-to-firm debt-to-equity ratio used 

in prior research for the following reasons. First, measures such as CEO’s debt-to-equity ratio 

mingle together the effects of both debt-like compensation and equity compensation, and thus may 

bias in favour of finding support for the effect of CEO inside debt holdings (Chi et al. 2017).8 

Second, our measures of ESG risk exposure capture the negative media coverage of firms’ 

egregious ESG scandals; both CEOs with high debt incentives and CEOs with strong equity 

incentives are arguably inclined to avoid such risk exposure.9 Third, while CEOs may make 

adjustments in both personal equity holdings and personal debt holdings as a response to anticipated 

future risk exposure or other factors, the flexibility of making yearly adjustment in their debt 

holdings is much smaller than that in their equity holdings. As such, the potential endogeneity 

 
8 Chi et al. (2017) find a negative association between CEO’s debt-to-equity ratio and tax sheltering. This 
suggests that tax sheltering is less likely for firms in which CEO debt incentives are higher relative to equity 
incentives, and is more likely for firms in which CEO equity incentives are higher relative to debt incentives. 
9 A large body of CSR literature (e.g., El Ghoul et al. 2011; Chava 2014; Dhaliwal et al. 2011; Sharfman and 
Fernando 2008; and Lins et al. 2017) shows the beneficial role of CSR to equity-holders, which reinforces the 
view that CEOs with high equity incentives should also be likely to implement effective controls of ESG risk. 
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concern for using the absolute measure of CEO inside debt is less severe, compared with using the 

relative measure. In sum, the relative CEO’s debt-to-equity measures are not as suited for our 

research context as CEODEBT.10  

Following prior research, we identify a battery of control variables that are likely correlated 

with a firm’s ESG risk exposure. First, to allay the reverse causality concern that the previous year’s 

ESG risks affect the previous year’s CEO inside debt and thereby influence the current year’s ESG 

risks, we control for the previous year’s RRI measures, LAVRRISTD and LMAXRRI, in the 

regression. Second, we control for other aspects of the firm’s risk profile that might be correlated 

with ESG risks. Our measures of firm risks include idiosyncratic stock return volatility (IDIOVOL), 

the volatility in the firm’s fundamentals (i.e., the volatility in the firm’s cash flows (STDCFO), 

sales (STDSALES), and earnings (STDEARNINGS)), and the firm’s financial risk (i.e., the firm’s 

credit rating (RATING) and outside debt holdings (DEBT)) (Fama and French 1993; Adrian and 

Rosenberg 2008). Third, we control for financial reporting opacity (OPACITY) as opaque financial 

reports enable managers to hide bad news and thereby lead to stock price crash risk (Hutton et al., 

2009; Kim and Zhang 2014; He et al. 2021). Following Hutton et al. (2009), we measure OPACITY 

as the three-year moving sum of the absolute value of annual abnormal accruals. Next, we add 

controls for external monitoring --- institutional stock ownership (INSTI) and analyst coverage 

(LANACOV), because high institutional ownership lowers corporate default risk (Bhojraj and 

Sengupta 2003) while analyst following reduces a firm’s default risk and stock price crash risk via 

the role analysts play as monitors and information intermediaries (Cheng and Subramanyam 2008; 

 
10 In a robustness test, we also control for CEO equity ownership (defined as the number of total shares owned 
by the CEO scaled by total shares outstanding) in the regression, and our result for the hypothesis H1 remains 
qualitatively the same. 
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He et al. 2019). Last, we control for firm age (LFIRMAGE), firm size (SIZE), growth prospect 

(BTM), and operational performance (ROA), which may also affect CEOs’ risk-taking strategies.  

We estimate the following pooled ordinary least squares (OLS) regression model to test the 

hypothesis H1: 

AVRRISTD or MAXRRI = α0 + α1CEODEBT + α2Control variables + Year-fixed effects + 

Industry-fixed effects + ε                                                                                                                                                  (1) 

        Year- and industry-fixed effects are included in the regression. All the independent variables, 

including CEO inside debt (CEODEBT), are measured at year t-1, while the ESG variables 

(REPRISK) are measured at year t. We include detailed definitions of all variables in Appendix C. 

The coefficient of interest in Model (1) is α1. A negative and statistically significant coefficient will 

be consistent with our alternative hypothesis that CEO inside debt mitigates the firm’s exposure to 

ESG risks. 

 

4. Data  

4.1. Sample Selection 

 We obtain our initial sample on CEO inside debt of 15,561 firm-year observations for the 

period 2007-2014 from the ExecuComp database.11 It covers S&P 1500 U.S. listed firms that 

disclose their CEOs’ pension and deferred compensation (i.e., the CEO inside debt information). 

Then, we merge the CEO inside debt data with the RRI data obtained from the REPRISK database 

for the period 2007-2015, with our RRI measures spanning the years 2008-2015 and lagged RRI 

measures covering the years 2007-2014. Our sample size drops to 5,818 observations as a result. 

We further merge the sample with the data required to construct all the control variables used in 

 
11 The data availability in the RepRisk database subscribed by our universities limits our sample period to 2007-
2014.  
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our baseline regression analysis. This results in the final sample consisting of 2,064 firm-year 

observations for 463 unique firms across the years 2008-2015 (2007-2014) for our RRI measures 

(for independent variables).  

We believe that the use of the REPRISK’s data to measure ESG risk exposure is best suited 

for our study for the following reasons. First, the REPRISK index is constructed based on realized 

outcomes, i.e., past ESG incidents that are searched by various news media. RRI is recalculated 

when there are new risk incidents of a firm, and decays to zero over a maximum period of two 

years in the absence of new risk incidents. By contrast, the CSR data from the MSCI ESG Research 

(previously known as KLD and GMI) and Sustainalytics are based on subjective analyst ratings 

that are conducted at fixed intervals and are frequently based on self-reported ESG information 

rather than actual outcomes (Li and Wu 2020). Therefore, the information about ESG incidents 

covered by the media (i.e., the REPRISK’s data) are likely to be timelier, more trustworthy, and of 

greater severity in nature than that self-disclosed by firms; the latter is likely to be subject to bias 

(e.g., Pinnuck et al. 2021). Second, REPRISK distinguishes major incidents from minor ones 

through measuring the reach, severity, novelty as well as intensity of ESG incidents, whereas MSCI 

gives the same weight to each of ESG concerns. Thus, REPRISK is likely to capture major ESG 

risks and better suited for our setting than measures that are based on self-reported information or 

ex ante measures of ESG risks.12 

 

4.2. Descriptive statistics 

 
12 Huber and Comstock (2017) provide an overview and analysis of the ESG data providers, including (i) 
Bloomberg ESG Data Service; (ii) Corporate Knights Global 100; (iii) Dow Jones Sustainability Index (DJSI); 
(iv) Institutional Shareholder Services (ISS); (v) MSCI ESG Research; (vi) REPRISK; (vii) Sustainalytics 
Company ESG Reports; and (viii) Thomson Reuters ESG Research Data. 
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Table 1, Panel A reveals increasing RRI values over the sample years, consistent with the 

growing concerns over CSI and ESG risk exposure.13 The industry breakdown in Panel B of Table 

1 shows that our sample encompasses a broad set of industries. The industries that score the highest 

(lowest) on both the mean and maximum RRIs are “eating and drinking establishments” and “oil 

and gas” (“durable goods”). 

Table 2, Panel A reports summary statistics of all the variables used in Model (1). The yearly 

mean RRI scaled by its standard deviation (the yearly maximum RRI) has the interquartile range 

of 0 to 5.00 (0 to 31) with an average of 3.08 (20.78). The other key variable, CEODEBT, has a 

mean of 0.0053, suggesting that, on average, a CEO receives debt-like compensation that accounts 

for around 0.53% of the firm’s total assets. The statistics of other control variables are generally 

consistent with prior literature. Panel B of Table 2 presents the Spearman correlation matrix for the 

main-test variables. Both CSI measures, i.e., AVRRISTD and MAXRRI, are negatively and 

significantly correlated with CEO inside debt (CEODEBT), providing preliminary support for our 

alternative hypothesis H1a. The results for our variance inflation factor (VIF) tests, not tabulated 

for parsimony, indicate that the maximum value of VIF for the regressors is 6.05, which is below 

the threshold point of 10. Thus, multicollinearity will not pose a threat against our regression 

analysis.  

 

5. Results 

5.1. Baseline regression results for the relation between CEO inside debt and ESG risk exposure 

 Table 3 reports the results of Equation (1) estimated using OLS regression. We report the 

results separately for our two measures of ESG risks used as the dependent variable. When ESG 

 
13 Un-tabulated result suggests that the yearly mean value of CEO inside debt does not follow an increasing or 
decreasing pattern over the sample period.  
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risk exposure is measured by the average monthly RRI score, AVRRISTD, the coefficient on 

CEODEBT is -0.5705 and statistically significant at the 1% level, indicating that firms with larger 

CEO inside debt are less exposed to ESG risks. When we measure ESG risk exposure alternatively 

by the largest monthly RRI score, MAXRRI, the coefficient on CEODEBT is negative (-0.7554) 

and statistically significant at the 1% level. Overall, these findings are consistent with the 

alternative hypothesis that CEO inside debt is negatively associated with the firm’s ESG risk, and 

support the notion that CEOs with high inside debt holdings not only have incentives but also the 

ability to mitigate ESG risks. In terms of economic significance, a one-standard-deviation increase 

in CEODEBT leads to a decrease in the mean value of AVRRISTD by 3.1 percentage points. By 

way of comparison, a one-standard-deviation increase in DEBT (outside debt) leads to an increase 

in AVRRISTD by 3.6 percentage points. Thus, the effect of CEO inside debt on ESG risk exposure 

is comparable to that of the firm’s outside debt on ESG risk exposure.  

 

5.2. Tests to address potential endogeneity concerns with the baseline regression results 

We conduct three tests to address the concerns on endogeneity and unobservable confounding 

factors. Reverse causality is relatively less of a concern in our study, because the debt-like 

compensation for CEOs is often stipulated in the employment contract by the compensation 

committee and is unlikely to change in response to CEOs’ anticipation of future ESG risks.  

 

5.2.1. The Impact Threshold for a Confounding Variable (ITCV) test 

Following prior studies (e.g., Frank 2000; Larcker and Rusticus 2010), we implement the 

Impact Threshold for a Confounding Variable (ITCV) test to address the potential correlated-

omitted variable(s) concern with our baseline regression. Bias induced by an omitted variable is 

determined by its correlations with the key independent variable and with the dependent variable, 
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and whether the bias would be large enough to qualitatively alter inferences on the key independent 

variable can be appraised by the analysis of the ITCV. The ITCV value is the threshold point 

beyond which the inclusion of an omitted variable would cause the observed statistical relation 

between the key independent variable and the dependent variable to become statistically 

insignificant at the 5% level. Therefore, the larger the value of ITCV, the less susceptible our 

baseline regression results are to the potential omitted-variable(s) bias. We can use the impact 

factors of control variables as the benchmark to assess how high the value of ITCV is to ensure that 

our results on the key independent variable are not biased by an omitted variable. In specific, if the 

inclusion of any control variable in the baseline regression impacts the coefficient of the key 

independent variable to a degree (measured by the impact factor of each control variable) that is 

smaller than the impact of the inclusion of an omitted variable (measured by the ITCV value), we 

can assure that our results and inferences on the key independent variable will not be qualitatively 

altered due to the correlated omitted variables.  

Panel A (Panel B) of Table 4 reports the impact of possible unobservable confounding 

variables on the association between CEO inside debt and ESG risk exposure. In Panel A (B) of 

Table 4, we find an ITCV of -0.0415 (-0.0309) with its absolute value higher than all the absolute 

values of Impact for the AVRRISTD (MAXRRI) regression. These results provide some assurance 

that the results reported in Table 3 are robust to potential correlated-omitted-variable(s) issue.  

 

5.2.2. Placebo test on non-senior-executive inside debt and ESG risk exposure 

 One concern about our results is whether the negative relation between ESG risk exposure and 

CEO inside debt, as presented in Table 3, is unique to CEOs or also applicable to other non-senior 

executive insiders, who are much less likely to influence major corporate decisions and thus ESG 

risk exposure. To address this endogeneity concern, we run a placebo test by replacing CEODEBT 
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by the inside debt held by non-senior executives (executives other than the CEO and CFO) in the 

firm. To be specific, our key independent variable, NONEXECUTIVEDEBT, is calculated as the 

actuarial present value of non-senior executives’ accumulated benefits under defined benefit 

pension plans plus the total balance in non-senior executives’ deferred compensation plans as of 

the fiscal year end, divided by total assets at the fiscal year end.   

 If our main result is driven by some correlated omitted variables that are also attributable to 

non-senior executives, then we should find a negative relation of ESG risk exposure with non-

senior executive inside debt similar to the one with CEO inside debt. However, as Table 5 reports, 

the association between non-senior executive inside debt and ESG risk exposures is positive and 

statistically significant for AVRRISTD (see Column 1) and insignificant for MAXRRI (see Column 

2). This positive association is consistent with the notion that, while reducing agency cost of debt, 

inside debt may also exacerbate agency conflict between managers and shareholders (Bebchuk and 

Jackson 2005; He 2015). Or rather, shareholders could push for more risk-taking behavior at the 

expense of inside- and outside-debt holders, hence resulting in higher ESG risk exposure, i.e., a 

positive relation between inside debt and ESG risks. This holds when shareholders are more 

influential than non-senior executives in decision-making. However, as the ultimate decision maker 

of the firm, its CEO has stronger power than non-senior executives and thus could be more likely 

to resist the pressure from shareholders for risky decisions. Furthermore, when CEOs’ interests are 

aligned with those of debtholders through inside debt holdings, CEOs could not only resist the risk-

taking behavior but also reduce risk exposure proactively and effectively; this is reflected in the 

negative relation between CEO inside debt and ESG risks as reported in Table 3.  

 Overall, these results of the placebo test support the notion that the mitigating effect of inside 

debt on the firm’s ESG risk exposure is indeed driven by the inside-debt incentive of CEOs, rather 
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than that of other non-senior executives, and also rule out the concern that other correlated omitted 

variable(s) might confound our baseline results. 

 

5.2.3. Change in CEO inside debt and change in ESG risk exposure  

      The third approach to address the endogeneity is to replace the “level-on-level” regression 

model with the “change-on-change” model to control for potential time-invariant confounder(s). In 

particular, we take incremental changes from the previous year’s levels to the current year’s levels 

for all the variables in the regression of AVRRISTD, except the lagged value of the dependent 

variable (LAVRRISTD), year dummies, and industry dummies. As presented in Table 6, the 

coefficient on ∆CEODEBT is -0.3244 and statistically significant at the 1% level, suggesting that 

CEOs holding more inside debt are less likely to expose their firms to ESG risks. Robust results 

from the change regression provide stronger support for the inference from our baseline result that 

is based on the level regression. The change-on-change regression and firm-fixed-effects regression 

both serve the purpose of controlling for time-invariant firm-specific factors that potentially drive 

the association between the two plausibly sticky variables --- inside debt and CSI. However, firm-

fixed effects are multicollinear with industry fixed effects, while the latter are important to control 

for in our multivariate tests given that, as shown in Table 1, both CSI and inside debt vary 

substantively across industries. Therefore, we opt for the change-on-change analysis to mitigate 

the endogeneity concern.  

 

5.3. Cross-sectional analyses of the relation between CEO inside debt and ESG risk exposure 

In this section, we analyze the cross-sectional variations in the relation between CEO inside 

debt and firms’ ESG risk exposure. To test the moderating effect of financial constraints on the 

relation, we measure financial constraints by the HP index per Hadlock and Pierce (2010), where 
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a higher HP index indicates that a firm faces higher financial constraints; we then split the full 

sample of 2,064 observations into two subsamples based on the level of financial constraints, so 

that the high (low) financial-constraint subsample contains observations that have the HP index 

higher than (lower than or equal to) its full-sample median. Consistent with our conjecture in the 

hypothesis H2, the results in Panel A of Table 7 indicate that the negative and significant relation 

between CEO inside debt and firms’ ESG risk exposure only exists in the high-financial-constraint 

subsample.  

To test the moderating effect of outside debt and credit ratings on the association between 

CEO inside debt and ESG risks, we partition our full sample into two subsamples based on the 

level of outside debt and credit rating, respectively. Specifically, the high (low) outside-debt 

subsample contains observations that have outside debt higher than (lower than or equal to) its full-

sample median, and the high (low) credit-rating subsample contains observations that have credit 

rating higher than (lower than or equal to) its full-sample median. The results in Panel B of Table 

7 suggest that the negative effect of CEO inside debt on firms’ ESG risk exposure only holds in the 

subsamples of firms with large outside debt or low credit rating, consistent with CEOs’ incentives 

for controlling ESG risk in the case of high default risk, and buttressing our hypothesis H3. 

To test whether the relationship between CEO inside debt and ESG risks is moderated by 

CEO tenure and CEO age, we divide our full sample into two subsamples based on the median 

values of CEO tenure and CEO age, respectively. Panel C of Table 7 report the regression results, 

which indicate that the negative relation between CEO inside debt and firms’ ESG risk exposure 

holds only in the low-CEO-tenure and low-CEO-age subsamples. This is thus consistent with our 

hypothesis H4. 

 

5.4. Separating governance risk exposure from the overall ESG risks 
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Larcker et al. (2007) define corporate governance as the set of monitoring mechanisms that 

influence the decisions made by managers when there is a separation of ownership and control. 

While corporate governance serves the interest of shareholders, CSR intends to address all 

stakeholders’ interests along the environmental, social, and governance dimensions. Therefore, to 

the extent that shareholders’ interests may differ from all other stakeholders’ interests, corporate 

governance and ESG (or CSR) could be two completely different constructs. Following prior CSR 

studies (Kim et al. 2012; Chen et al. 2016), we consider the governance dimension as a distinct 

construct from the environmental and social dimensions in measuring the overall ESG risk 

exposure, and conduct a robustness check by separately examining the effect of CEO inside debt 

on governance risk exposure versus that on the other risk exposure (i.e., environmental and social 

risk exposure). In particular, we use YR_CSR and YR_GOV as new dependent variables, where 

YR_CSR (YR_GOV) equals the total news count for environmental and social issues (governance 

issues).14 As shown in Table 8, CEO inside debt exerts a negative and significant effect on YR_CSR, 

but not on YR_GOV, consistent with the notion that governance risk exposure is distinct from 

environmental and social risk exposure. 

 

6. Conclusion  

 Corporate social irresponsibility (CSI) can have adverse consequences to investors as well as 

other stakeholders and the society at large. Despite the large literature discussing the effects or 

 
14 The news count variables used in Table 8 (i.e., YR_CSR and YR_GOV) are different from the RRI measures in 
our main test (i.e., AVRRISTD and MAXRRI). We construct our RRI measures based on the monthly RRI scores 
reported by the REPRISK database, which are determined by both news value (i.e., influence of information 
sources, severity of the ESG incidents, and novelty of issues addressed) and news intensity (i.e., frequency and 
timeliness of the news) along all the environmental, social, and governance dimensions. Therefore, the RRI 
measures used in the main test are more powerful in capturing CSI than the simple news count variables. However, 
since RRI measures are aggregate and cannot be decomposed, we use the news count variables to examine 
separately the effect of CEO inside debt on different dimensions of ESG risk exposure. 
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implications of firms’ CSR commitments (e.g., Dhaliwal et al. 2011; Dhaliwal et al. 2012; Kim et 

al. 2012; Christensen 2015), little is known about the determinants of CEOs’ incentives to contain 

CSI or ESG risks. We seek to fill this void by investigating whether CEO debt-like compensation 

incentivizes CEOs to control default risk through mitigating the firm’s ESG risks. Using a sample 

of U.S. listed companies across the years 2008-2015, we find a significantly negative relation 

between CEO inside debt holdings and firms’ exposure to ESG risks. Further, we find this relation 

to be stronger for firms that face financial constraints, have larger outside debt or lower credit 

ratings, and have younger or shorter-tenured CEOs. Overall, our findings are consistent with the 

notion that inside debt holdings encourage CEOs to take a long-term view of the firm, seek a low 

risk profile, and manage default risk by limiting exposure to ESG risks. 

Our findings have important implications for boards of directors, investors, financial analysts, 

regulators, and other information users. Boards of directors have a responsibility to oversee 

environmental, social, and governance risks. Although the board can establish some monitoring 

mechanisms to curb CSI behavior, such monitoring is costly and hard to write into contracts, which 

implies that the board cannot commit to a certain level of monitoring or oversight on CSI. The 

mechanism of CEO compensation, however, is contractible and easier to implement. Our study 

sheds some light on controlling ESG risks through CEO compensation policy. Although our study 

does not speak to the optimal level of CEO inside debt in minimizing ESG risk exposure, our 

findings inform the compensation committee of the role inside debt plays in constraining ESG risks 

and incentivizing the CEO to take a long-term view of a firm’s future risks and prospects.  
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Appendix A: Research Scope of REPRISK Database  
 
The following table presents the REPRISK’s comprehensive research scope of 28 ESG issues that are 
broad, comprehensive, and mutually exclusive. 
 

ENVIRONMENT SOCIAL GOVERNANCE 
Environmental 

Footprint 
Community 

Relations 
Employee Relations Corporate Governance 

 Global pollution 
(including climate 
changes and GHG 
emissions) 

 Local pollutions 
 Impacts on ecosystems 

and landscapes 
 Overuse and wasting 

of resources 
 Waste issues 
 Animal mistreatments 

 Human right abuse 
and corporate 
complicity 

 Impacts on 
communities 

 Local participation 
issues 

 Social 
discrimination 

 Forced labor 
 Child labor 
 Freedom of 

association and 
collective bargaining 

 Discrimination in 
employments 

 Occupational health 
and safety issues 

 Poor employment 
conditions 

 Corruption, bribery, 
extortion, money 
laundering 

 Executive 
compensation issues 

 Misleading 
communication 

 Frauds 
 Tax evasions 
 Tax optimization 
 Anti-competitive 

practices 
Cross-cutting Issues 
 Controversial products and services 
 Products (health and environmental issues) 
 Violation of international standards 
 Violation of national legislation 
 Supply chain issues 

 
Appendix B: REPRISK Index (RRI): Proprietary Algorithm 

RRI ranges from 0 (lowest) to 100 (highest). Indices in the ranges of 0-25 and 26-49 are considered as low- 
and medium ESG risk exposure, respectively, while indices in the ranges of 50-59, 60-74, and 75-100 are 
considered, respectively, high, very-high, and extremely-high ESG risk exposure. The figure below 
demonstrates the proprietary algorithm of the REPRISK Index (RRI). 
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Appendix C: Variable definitions 

Dependent variables  
AVRRISTD The average monthly RRI scores in the fiscal year, scaled by the standard deviation the 

monthly RRI scores.  
MAXRRI The largest monthly RRI score in the fiscal year. 
CHAVRRISTD The change in the average monthly RRI scores in the current fiscal year relative to the 

previous fiscal year, scaled by the standard deviation the monthly RRI scores in the 
current fiscal year.  

YR_CSR The total news count for environmental and social issues during the fiscal year. 
YR_GOV The total news count for governance issues during the fiscal year. 
Independent variables  
CEODEBT The actuarial present value of CEOs’ accumulated benefits under defined benefit 

pension plans plus CEOs’ total balance in any deferred compensation plans at the fiscal 
year end, divided by total assets at the fiscal year end.  

NONEXECUTIVE
DEBT 

The actuarial present value of non-senior executives’ accumulated benefits under 
defined benefit pension plans plus the total balance in non-senior executives’ deferred 
compensation plans as of the fiscal year end, divided by total assets at the fiscal year 
end. 

LAVRRISTD The average monthly RRI scores in the previous year, scaled by the standard deviation 
the monthly RRI scores. 

LMAXRRI The largest monthly RRI score in the previous year. 
ROA Return on assets at the end of the fiscal year. 
OPACITY The three-year moving sum of the absolute value of annual abnormal accruals, a 

measure of financial opacity developed by Hutton et al. (2009). 
STDEARN The standard deviation of income before extraordinary items in the current and previous 

four fiscal years. 
STDSALES The standard deviation of sales revenues in the current and previous four fiscal years. 
STDCFO The standard deviation of cash flows from operations in the current and previous four 

fiscal years. 
SIZE The natural logarithm of the market value of a firm’s equity at the end of the fiscal year. 
BTM The book value of firm equity divided by the market value of firm equity at the end of 

the fiscal year. 
RATING The credit rating level for a firm as of the fiscal year end. The rating level is transformed 

into conventional numerical scores using an ordinal scale ranging from 1 for the lowest 
rated firms (D) to 22 for the highest rated firms (AAA). 

LANACOV The natural logarithm of one plus the number of analysts that make at least one earnings 
forecast for the fiscal year. 

DEBT The sum of long-term debt and short-term debt, divided by total assets, at the fiscal year 
end.  

INSTI Institutional investors’ stock ownership as a percentage of the outstanding shares for a 
firm at the end of a fiscal year. 

LFIRMAGE The natural logarithm of the number of years since a firm got listed.  
IDIOVOL The standard deviation of the residuals from the following regression model run over 

the past 52 weeks as of the earnings announcement date for the fiscal year: ri,t=i+ 
1irm,t+2irm,t+1+3irm,t+2+4irm,t-1+5irm,t-2+i,t, where ri,t is the weekly return on stock 
i, and rm,t is the value-weighted CRSP index return. 

HP A financial constraint index developed by Hadlock and Pierce (2010). HP=-
0.737*SIZE+0.043*SIZE^2-0.040*AGE, where SIZE is the natural logarithm of total 
assets capped at $4.5 billion, and AGE is the number of years a firm has been listed. 

CEOTENURE The natural logarithm of the length of the period between the date when an employee 
became the CEO and the current fiscal year end date. 

CEOAGE The age of a firm's CEO. 
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TABLE 1  Distributions of REPRISK Index (RRI) across years and industries 
Panel A: The mean and maximum values of REPRISK Index (RRI) across years 
Year Mean RRI (AVRRISTD) Max RRI (MAXRRI) No. of observations 
2008 0.9143 12.7978 183 
2009 1.3518 12.8711 194 
2010 1.6830 18.1705 176 
2011 2.4649 19.7238 181 
2012 3.5136 21.1799 239 
2013 3.2625 21.4233 352 
2014 3.9390 25.6784 370 
2015 4.7124 24.8618 369 
 

Panel B: The mean and maximum values of REPRISK Index (RRI) across industries 
Industry (SIC) distribution Mean RRI (AVRRISTD) Max RRI (MAXRRI) No. obs 
Oil and gas (13, 29) 5.3576 30.4611 193 
Food products (20) 3.7350 26.5890 73 
Paper and paper products (24-27) 3.1673 19.6190 84 
Chemical products (28) 3.8172 25.3508 191 
Manufacturing (30-34) 1.9477 16.3069 101 
Computer equipment and services (35, 73) 1.7232 16.4911 169 
Electronic equipment (36) 3.8174 23.4000 55 
Transportation (37, 39, 40-42, 44, 45) 3.2639 20.5512 127 
Scientific instruments (38) 3.0951 19.1163 86 
Communications (48) 2.7560 28.6923 13 
Electric, gas, and sanitary services (49) 4.1661 22.2775 191 
Durable goods (50) 0.2916 9.6429 42 
Retail (53, 54, 56, 57, 59) 3.3925 21.8947 19 
Eating and drinking establishments (58) 5.4279 35.9500 20 
Entertainment services (70, 78, 79) 2.9366 22.8636 22 
Health (80) 2.2093 17.5172 29 
Others 2.3583 17.5978 649 

Notes: This table reports summary statistics of the REPRISK Index (RRI) that measures risk exposures of firms’ 
environment, social, and governance practices. The sample, which is used for the main tests, contains 2,064 firm-year 
observations from 463 firms. Panel A tabulates the average and maximum values of the REPRISK Index (RRI) across 
years. Panel C presents the average and maximum values of REPRISK Index (RRI) across industries 

TABLE 2  Summary statistics of variables 
 
 
Panel A: Summary Statistics 
Variables N Mean Std 25% Median 75% 
AVRRISTD 2064 3.0796 4.4614 0 2.1202 5.0015 
MAXRRI 2064 20.7776 16.3020 0 24 31 
CEODEBT 2064 0.0053 0.1649 0.00013 0.0005 0.0014 
LAVRRISTD 2064 2.5084 4.1360 -1 1.4642 4.4778 
LMAXRRI 2064 19.1415 16.9782 -1 23 31 
ROA 2064 0.1376 2.5526 0.0144 0.0384 0.0719 
OPACITY 2064 52.5417 352.2887 0.0581 0.1242 0.7118 
STDEARN 2064 388.0404 985.4415 39.6768 106.3654 335.7406 
STDSALES 2064 1598.103 5340.396 160.9249 379.7159 1009.632 
STDCFO 2064 672.8024 3569.325 63.1186 141.4707 379.8835 
SIZE 2064 8.8984 1.3916 7.9260 8.8459 9.8208 
BTM 2064 0.6563 0.5679 0.3052 0.5280 0.8616 
RATING 2064 14.0218 2.8394 12 14 16 
LANACOV 2064 4.9042 0.8287 4.4188 4.9972 5.4446 
DEBT 2064 0.6163 12.8096 0.1014 0.2130 0.3282 
INSTI 2064 3.0893 1.0600 2.4323 3.1302 3.7735 
LFIRMAGE 2064 3.3164 0.8429 2.8332 3.5553 3.8918 
IDIOVOL 2064 0.0333 0.0234 0.0200 0.0269 0.0389 
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TABLE 3  Test of the relation between CEO inside debt and environment, social, and governance 
risks  
 

Variables  Pred. 
sign 

  (1) dependent variable = 
AVRRISTD 

 (2) dependent variable 
= MAXRRI 

CEODEBT  -  -0.5705 
(-18.11)*** 

 -0.7554 
(-4.56)*** 

LAVRRISTD  +  0.4330 
(9.50)*** 

  

LMAXRRI  +    0.4589 
(21.33)*** 

ROA  ?  0.0141 
(1.82)* 

 0.0882 
(2.83)*** 

OPACITY  +  -0.0001 
(-0.92) 

 -0.0005 
(-0.87) 

STDEARN  +  0.0003 
(1.20) 

 0.0009 
(3.29)*** 

STDSALES  +  0.00006 
(1.49) 

 -0.00004 
(-1.06) 

STDCFO  +  0.0001 
(1.37) 

 0.0003 
(3.95)*** 

SIZE  ?  0.9016 
(8.06)*** 

 4.0862 
(11.76)*** 

BTM  ?  0.3571 
(2.72)*** 

 1.0985 
(2.53)*** 

RATING  -  -0.1098 
(-2.80)*** 

 -0.4698 
(-3.51)*** 

LANACOV  -  -0.0670 
(-0.59) 

 -0.3753 
(-0.95) 

DEBT  +  0.0086 
(5.69)*** 

 -0.0183 
(-3.15)*** 

INSTI  -  0.0316 
(0.45) 

 0.1704 
(0.59) 

LFIRMAGE  -  0.0600 
(0.70) 

 0.5112 
(1.54) 

IDIOVOL  +  0.2607 
(0.08) 

 20.8093 
(0.98) 

INTERCEPT  ?  -5.5882 
(-5.38)*** 

 -24.9290 
(-7.23)*** 

Year-fixed effects    included  included 
Industry-fixed effects    included  included 
Adj.R2    0.4939  0.5783 
No. of observations    2064  2064 

Notes: This table reports the OLS regression results for the tests of the association between CEO inside debt and environment, 
social, and governance (ESG) risk exposure. The sample period for CEO inside debt (ESG risk exposure) spans the years 2007-
2014 (2008-2015). The dependent variables, AVRRISTD and MAXRRI, relate to firms’ risk exposure as to environmental, social, 
and governance issues, and are measured by RRI scores. High values of RRI scores indicate higher ESG risk exposure. AVRRISTD 
is the average of a firm’s monthly RRI score for a year, divided by the standard deviation of RRI scores for that year. MAXRRI is 
the largest monthly RRI score in a year for a firm. The measurement window for the dependent variables, AVRRISTD and MAXRRI, 
are one-year lagged by that for the independent variables. The key independent variable, CEODEBT, is the actuarial present value 
of CEOs’ accumulated benefits under defined benefit pension plans plus the total balance in CEOs’ deferred compensation plans as 
of the fiscal year end, divided by total assets at the fiscal year end. All the variables are defined in Appendix C. Year and industry 
dummies are included in all the regressions but not reported for simplicity. The industry dummies are constructed based on the 
Fama-French 12 industries. The t-statistics in brackets are based on robust standard errors clustered by firm. ***, **, * represent 
the 1%, 5%, and 10% statistical significance levels (two-tailed), respectively.
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TABLE 5  Placebo test: The association between non-senior-executives inside debt and ESG risks 
 

Variables  Pred. 
sign 

  (1) dependent variable = 
AVRRISTD 

 (2) dependent variable = 
MAXRRI 

NONEXECUTIVEDEBT  -  36.7859 
(3.60)*** 

 78.1265 
(1.57) 

LAVRRISTD  +  0.4518 
(10.36)*** 

  

LMAXRRI  +    0.4494 
(23.59)*** 

ROA  ?  -0.0434 
(-2.69)*** 

 -0.0302 
(-0.38) 

OPACITY  +  -0.00007 
(-0.66) 

 -0.00006 
(-0.10) 

STDEARN  +  0.0002 
(1.16) 

 0.0008 
(3.15)*** 

STDSALES  +  0.00006 
(1.61) 

 -0.000005 
(0.11) 

STDCFO  +  0.0001 
(1.37) 

 0.0003 
(4.13)*** 

SIZE  ?  0.7933 
(7.91)*** 

 3.7996 
(12.06)*** 

BTM  ?  0.3425 
(2.75)*** 

 1.0203 
(2.44)** 

RATING  -  -0.0775 
(-2.24)** 

 -0.3685 
(-2.91)*** 

LANACOV  -  0.0446 
(0.50) 

 -0.0048 
(-0.01) 

DEBT  +  -0.0876 
(-3.37)*** 

 -0.2186 
(-1.72)* 

INSTI  -  -0.0590 
(-0.97) 

 -0.1363 
(-0.55) 

LFIRMAGE  -  0.0443 
(0.57) 

 0.6358 
(2.01)** 

IDIOVOL  +  0.6802 
(0.24) 

 17.2217 
(0. 90) 

INTERCEPT  ?  -6.9223 
(-7.09)*** 

 -22.4806 
(-6.62)*** 

Year-fixed effects    included  included 
Industry-fixed effects    included  included 
       
Adj.R2    0.5060  0.5604 
No. of observations    2491  2491 

Notes: This table reports the OLS regression results for the tests of the association between non-senior-executives (other than the 
CEO and the CFO) inside debt and environment, social, and governance (ESG) risk exposure. The sample period for non-senior-
executives inside debt (ESG risk exposures) spans the years 2007-2014 (2008-2015). The dependent variables, AVRRISTD and 
MAXRRI, relate to firms’ risk exposures as to environmental, social, and governance issues, and are measured by RRI scores. High 
values of RRI scores indicate higher ESG risk exposures. AVRRISTD is the average of a firm’s monthly RRI score for a year, divided 
by the standard deviation of RRI scores for that year. MAXRRI is the largest monthly RRI score in a year for a firm. The measurement 
window for the dependent variables, AVRRISTD and MAXRRI, are one-year lagged by that for the independent variables. The key 
independent variable, NONEXECUTIVEDEBT, is the actuarial present value of non-senior executives’ accumulated benefits under 
defined benefit pension plans plus the total balance in non-senior executives’ deferred compensation plans as of the fiscal year end, 
divided by total assets at the fiscal year end. All the variables including the control variables are defined in Appendix C. Year and 
industry dummies are included in all the regressions but not reported for simplicity. The industry dummies are constructed from the 
Fama-French 12 industries. The t-statistics in brackets are based on robust standard errors clustered by firm. ***, **, * represent 
the 1%, 5%, and 10% statistical significance levels (two-tailed), respectively. 
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TABLE 6  Change in ESG risk exposure in response to change in CEO inside debt 
 

Variables  Pred. sign   dependent variable = CHAVRRISTD 
ΔCEODEBT  -  -0.3244 

   (-7.12)*** 
LAVRRISTD  -  -0.3852 

                 (-14.78)*** 
ΔROA  ?  0.0056 

(0.48) 
ΔOPACITY  +  0.0002 

(0.87) 
ΔSTDEARN  +  -0.0004 

(-1.18) 
ΔSTDSALES  +  -0.00003 

(-0.41) 
ΔSTDCFO  +  0.0002 

 (2.13)** 
ΔSIZE  ?  -0.0276 

(-0.10) 
ΔBTM  ?  -0.2480 

 (-1.81)* 
ΔRATING  -  -0.0435 

(-0.49) 
ΔLANACOV  -  -0.0350 

(-0.14) 
ΔDEBT  +  0.0088 

  (4.38)*** 
ΔINSTI  -  0.0818 

(0.60) 
ΔLFIRMAGE  -  -1.5684 

(-1.48) 
ΔIDIOVOL  +  -0.3344 

(-0.10) 
INTERCEPT  ?  0.5706 

(0.82) 
Year-fixed effects    included 
Industry-fixed effects    included 
     
Adj.R2    0.1797 
No. of observations    1623 

Notes: This table reports the OLS regression results for the test of the association between change in CEO inside debt and change 
in environment, social, and governance (ESG) risk exposure. The sample for CEO inside debt (ESG risk exposures) spans the years 
2007-2014 (2008-2015). The dependent variable, CHAVRRISTD, is the change in the average monthly RRI score for the current 
year relative to the previous year, divided by the standard deviation of RRI scores for the current year. The measurement window 
for CHAVRRISTD is one-year lagged by that for the independent variables. The key independent variable, ΔCEODEBT, is change 
in CEODEBT for the current year relative to the previous year, where CEODEBT is the actuarial present value of CEOs’ 
accumulated benefits under defined benefit pension plans plus the total balance in CEOs’ deferred compensation plans as of the 
fiscal year end, divided by total assets at the fiscal year end. The change-on-changes specification involves one-year changes in the 
level of the related variables (defined in Appendix C), except LAVRRISTD. Year and industry dummies are included in all the 
regressions but not reported for simplicity. The industry dummies are constructed from the Fama-French 12 industries. The t-
statistics in brackets are based on robust standard errors clustered by firm. ***, **, * represent the 1%, 5%, and 10% statistical 
significance levels (two-tailed), respectively. 
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TABLE 7  Subsample analysis 
 
Panel A: The moderating effect of financial constraints 

Variables dependent variable = AVRRISTD  dependent variable = MAXRRI  
         financial constraints (HP)  financial constraints (HP) 
 high low  high low 
CEODEBT -0.5462 39.8896  -0.8669 375.7858 
 (-15.38)*** (1.40)  (-3.72)*** (1.93)* 
LAVRRISTD 0.4927 0.3918     

(11.61)*** (7.03)***    
LMAXRRI    0.4296 0.4383  

   (14.08)*** (14.48)*** 
ROA 0.0156 -1.6464  0.1405 -17.3849  

(1.76)* (-0.83)  (3.60)*** (-2.81)*** 
OPACITY 0.000009 -0.0001  -0.0004 -0.0005  

(0.04) (-0.66)  (-0.41) (-0.92) 
STDEARN 0.0006 0.0003  0.0017 0.0009 
 (1.67)* (1.03)  (1.81)* (2.99)*** 
STDSALES -0.00004 0.00006  -0.0002 -0.00006  

(-0.91) (1.48)  (-2.10)** (-1.09) 
STDCFO 0.0002 0.0001  0.0012 0.0003  

(0.97) (1.36)  (1.46) (3.25)*** 
SIZE 0.6246 1.0273  3.0312 4.4953  

(5.01)*** (5.95)***  (5.80)*** (9.25)*** 
BTM 0.0556 0.8273  0.3160 2.0157  

(0.61) (2.27)**  (0.63) (2.19)** 
RATING -0.0658 -0.1346  -0.5775 -0.2210  

(-1.82)* (-2.02)**  (-2.86)*** (-1.25) 
LANACOV -0.1187 0.0617  -0.1161 0.0306  

(-0.84) (0.37)  (-0.18) (0.06) 
DEBT 0.0091 -0.6872  -0.0236 1.4618  

(5.51)*** (-0.89)  (-3.19)*** (0.55) 
INSTI -0.0646 0.2275  -0.3747 0.9647 
 (-0.91) (2.03)**  (-0.99) (2.58)*** 
LFIRMAGE -0.2246 0.6137  -0.4405 2.3049  

(-2.67)*** (2.21)**  (-0.90) (2.35)** 
IDIOVOL 0.7256 -1.9912  -1.7955 43.8772  

(0.25) (-0.25)  (-0.07) (1.47) 
INTERCEPT -2.1539 -9.0426  -12.3930 -40.4144 
 (-1.96)** (-4.69)***  (-2.44)** (-7.03)*** 
Year-fixed effects included included  included included 
Industry-fixed effects included included  included included 
Adj.R2 0.4646 0.4718  0.4135 0.6477 
No. of observations 942 1,122  942 1,122 

Notes: This table reports the OLS regression results for the subsample analysis of the association between CEO inside debt and 
environment, social, and governance (ESG) risk exposure. The sample period for CEO inside debt (ESG risk exposure) ranges from 
2007 (2008) to 2014 (2015). The dependent variables, AVRRISTD and MAXRRI, relate to firms’ risk exposure as to environmental, 
social, and governance issues, and are measured by RRI scores. High values of RRI scores indicate higher ESG risk exposures. 
AVRRISTD is the average of a firm’s monthly RRI score for a year, divided by the standard deviation of RRI scores for that year. 
MAXRRI is the largest monthly RRI score in a year for a firm. The measurement window for the dependent variables, AVRRISTD 
and MAXRRI, are one-year lagged by that for the independent variables. The key independent variable, CEODEBT, is the actuarial 
present value of CEOs’ accumulated benefits under defined benefit pension plans plus the total balance in CEOs’ deferred 
compensation plans as of the fiscal year end, divided by total assets at the fiscal year end. All the variables including the control 
variables are defined in Appendix C. The full sample used for the main tests is split into two subsamples based on the level of 
financial constraints. Financial constraints are measured by the hp index per Hadlock and Pierce (2010). A higher HP index indicates 
that a firm faces high financial constraints. High (low) financial-constraint sub-sample contains observations that have the HP index 
higher than (lower than or equal to) its full-sample median. Year and industry dummies are included in all the regressions but not 
reported for simplicity. The industry dummies are constructed from the Fama-French 12 industries. The t-statistics in brackets are 
based on robust standard errors clustered by firm. ***, **, * represent the 1%, 5%, and 10% statistical significance levels (two-
tailed), respectively. 
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TABLE 8 Separation of governance risk exposures from the overall ESG risks 
 

Variables  Pred. 
sign 

  (1) dependent variable = 
YR_CSR 

 (2) dependent variable = 
YR_GOV  

CEODEBT  -  -0.4697 
(-2.07)** 

 -0.2151 
(-0.12) 

LYR_CSR  +  0.0241 
(3.76)*** 

  

LYR_GOV  +    0.0770 
(2.90)*** 

ROA  ?  -0.0212 
(-3.72)*** 

 -0.0546 
(-1.46) 

OPACITY  +  0.000008 
(0.11) 

 -0.0001 
(-1.00) 

STDEARN  +  -0.000002 
(-2.76)*** 

 0.000003 
(0.09) 

STDSALES  +  -0.00002 
(-3.24)*** 

 -0.000005 
(-0.81) 

STDCFO  +  0.00002 
(2.06)** 

 0.000005 
(0.38) 

SIZE  ?  0.8665 
(10.29)*** 

 0.9557 
(11.43)*** 

BTM  ?  0.2419 
(2.67)*** 

 0.2055 
(1.73)* 

RATING  -  -0.1648 
(-5.04)*** 

 -0.1123 
(-3.48)*** 

LANACOV  -  -0.0169 
(-0.15) 

 0.1412 
(1.25) 

DEBT  +  0.0031 
(2.86)*** 

 0.0033 
(0.46) 

INSTI  -  0.0251 
(0.42) 

 0.0116 
(0.16) 

LFIRMAGE  -  0.1474 
(2.33)** 

 0.1919 
(2.61)*** 

IDIOVOL  +  2.6733 
(1.00) 

 12.1207 
(2.78)*** 

INTERCEPT  ?  -5.1419 
(-6.90)*** 

 -9.4656 
(-11.92)*** 

Year-fixed effects    Included  Included 
Industry-fixed effects    Included  included 
       
Wald Chi2    1627.17  1413.84 
No. of observations    2064  2064 

 

Notes: This table reports the negative binomial regression results for the test of the hypothesis H1 with separation of governance 
risk exposure from the overall ESG risk exposure. The sample for CEO inside debt (ESG risk exposure) spans the years 2007-2014 
(2008-2015). The dependent variables are YR_CSR and YR_GOV. YR_CSR (YR_GOV) equals the total news count for 
environmental and social issues (governance issues). High numbers of YR_CSR (YR_GOV) indicate high risk exposure to 
environmental and social issues (governance issues). The measurement window for the dependent variables, YR_CSR and YR_GOV, 
are one-year lagged by that for the independent variables. All other variables are defined in Appendix C. Year and industry dummies 
are included in all the regressions but not reported for simplicity. The industry dummies are constructed from the Fama-French 12 
industries. The z-statistics in brackets are based on robust standard errors clustered by firm. ***, **, * represent the 1%, 5%, and 
10% statistical significance levels (two-tailed), respectively. 


