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Abstract 

The separation of management and ownership in modern corporations and the flexibility 

inherent in accounting standards such as US GAAP grant managers certain degree of discretion on 

choice of firm financial policies and corporate information disclosure. With such managerial autonomy, 

corporate decision-makers may deliberately engage in various opportunistic activities (e.g., earnings 

manipulation) or reveal unreported inside information (e.g. corporate social responsibility) to enhance 

transparency. In this thesis, therefore, we explore the impact of numerous factors that induce managerial 

discretion and further the potential consequences. Specifically, we first investigate the relation between 

CFO career concerns and corporates’ earnings management behaviour because CFO bears the ultimate 

responsibility for firms’ financial policies and reporting process. Then we examine the impact of CSR 

strategies, of a voluntary or discretionary nature, on firm survivability especially during post-crisis 

periods. Lastly, considering that cash is the most liquid firm asset subject to the highest level of 

managerial discretion, we analyse how climate-changing uncertainty affects companies’ cash policies 

and the value of cash savings. 

Firstly, we report strong evidence that newly public companies led by Chief Financial Officers 

(CFOs) with longer career prospects are less likely to engage in either accrual-based or real earnings 

management in the offering year than those led by CFOs with shorter career prospects. Results from 

instrumental variables regression and entropy balancing approach further alleviate endogeneity 

concerns. we also document that the negative effect of CFOs career prospects on matched abnormal 

accruals is stronger among firms with greater external and internal monitoring. Moreover, using state-

level changes in the enforcement of non-compete agreements to perform a quasi-natural experiment, we 

document that their effect on earnings management is weak when there are restrictions on mobility. 

Secondly, we analyse the relationship between the extent of a firm’s corporate social 

responsibility (CSR) and its long-term survival probability. We conjecture that a better CSR rating is 

associated with a lower probability of corporate failure and a longer survival period. Consistent with 

this, we document that four CSR dimensions (environment, community, employee relations, and 

product) out of six are positively related to firms’ survival probability. The positive association between 

CSR ratings and firm survival is stronger for firms operating in more competitive industries and those 

with weaker governance. We find that a firm’s engagement in CSR activities is particularly crucial for 

firm survival during pandemics and under adverse climate conditions. We establish causality in the 

relation between a firm’s CSR activities and its survival probability using instrumental variable (IV) 

and Heckman two-step analyses. Finally, we find that better financial performance, less stringent 
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financial constraints, greater managerial discipline, and enhanced labor productivity are some of the 

channels through which firms engaging in more CSR activity achieve longer survival times. 

Finally, we examine the causal effects of temperature change on companies’ cash policies. we 

find that US corporates increase their cash reserves in response to increasing climate risks. The 

empirical results show that firms with greater mean temperature departure hold more cash. The increase 

in cash reserves is attributed to growing public awareness of climate-related risks (e.g. global warming). 

The positive effect of temperature change is stronger among financially constrained firms, socially 

responsible firms, and companies in high-carbon-emission industries. Further, we demonstrate that 

investors increase their valuation of cash in unconstrained corporates and in better monitored firms. 

Overall, my findings support the precautionary motive for a company’s cash savings. 
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Chapter 1. Introduction 

 1.1 Background and motivation 

Managers face both explicit and implicit pressure to deliver a good performance outcome. 

Explicit mechanisms involve equity-based compensation that is closely associated with the stock price 

and value of option holdings (Bergstresser and Philippon, 2006). Executives thus have potential 

incentives to inflate the share prices of their companies and are motived to exploit their discretion in 

reporting earnings. With regard to the implicit mechanism, the labour market perceives a manager’s 

capability mainly through a company’s performance measures. Managers, especially those with long 

career prospects, concern more about the market assessment because it affects their future opportunities 

of promotion and career acceleration (Graham et al., 2005).  

Initial Public Offerings (IPOs) refers to the first public issuing of a private firm. Prior to this 

transition, newly listed companies have few if any established track records that are available to help 

potential investors accurately value the firm and price the offering. Compared to those well-established 

corporates, managers in IPO firms have more incentives to engage in income-increasing earnings 

manipulation. On the one hand, reporting gratifying performance and a rosy outlook helps the company 

to raise a considerable amount of capital for future investment when issuing new shares (Cohen and 

Zarowin, 2010; Darrough and Rangan, 2005). On the other hand, the acute information asymmetry in 

IPO firms between insiders and outsiders which results from the separation between ownership and 

control provides leeway for top managers to overstate performance and makes earnings management 

more difficult to detect (Teoh and Wong, 2002; Lo, 2008).  

Previous research paid bulk of attention to how firm- and CEO-level of factors may affect 

managerial earnings manipulation activities, including audit committee (Klein, 2002), CEO reputation 

(Francis et al., 2008), CEO optimism (Bouwman, 2014), CEO turnover (Hazarika et al., 2012), 

corporate social responsibility (Grougiou et al., 2014), corporate governance (Cheng et al., 2016), 

employee turnover likelihood (Gao et al., 2018), product market competition (Shi et al., 2018) and 

internal control (Gao and Zhang, 2019). Some of the prior studies examines the impact of external 

parties, such as institutional investors (Chung et al., 2002), outsider blockholdings (Guthrie and 

Sokolowsky, 2010), auditor reputation (Kanagaretnam et al., 2010), regulations (Iatridis, 2012; 

Doukakis, 2014), media news (Chahine et al., 2015), credit rating agencies (Gounopoulos and Pham, 

2017). However, the influence of CFO career projects on earnings manipulation by IPO firms remains 

unexplored. Since CFOs are ultimately responsible for financial reporting and firm budgeting (Kaufman, 
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2003; Gore et al., 2007), they are more likely to instigate accounting manipulations around IPOs for 

personal benefits. Therefore, we are motivated to reveal CFO’s function by investigating how CFO 

career concerns affects IPO firms’ earnings management. The second chapter provides an in-depth 

discussion between CFO career prospect and IPO earnings inflation.  

Apart from the formal communication of organisational performance information that are 

captured within the framework of financial reporting, stakeholders tend to show increasing interests in 

socially responsible corporate activities due to global natural phenomena that shocks the planet, such as 

the effects of climate change and pandemic diseases. By disclosing firms’ CSR contributions, managers 

reveal their personal traits and concerns for long-term firm issues such as stakeholder relationships 

(Hambrick and Mason, 1984; Bitektine, 2011). The increased transparency reduces the informational 

asymmetry between the firm and investors (e.g., Botosan, 1997; Khurana and Raman, 2004; Hail and 

Leuz, 2006; Chen, Chen, and Wei, 2009; El Ghoul et al., 2011) and helps companies to build a good 

reputation among stakeholders in terms of CSR activities (Brammer and Pavelin, 2006). Previous 

research documents that companies with better social performance tend to have higher firm value (Gao 

and Zhang, 2015; Ferrell et al., 2016), lower cost of capital (Dhaliwal et al., 2011; Chava, 2014), better 

financial performance (McWilliams and Siegel, 2000; Khan et al., 2016), more stakeholder support 

(Maignan and Ferrell, 2004), stronger product market perception (Bardos et al., 2020), and lower crash 

risk (Dumitrescu and Zakriya, 2021). However, the empirical evidence of the association between CSR, 

climate change, pandemics and long-term firm survivability is scarce.  

The outbreak of COVID-19 has brought about severe disruptions to businesses across all sectors 

and companies are faced with unprecedented challenges to survive the crisis. According to a recent 

survey conducted by McKinsey, three quarters of employees has participated in socially responsible 

activities to fight against the pandemic. By engaging in CSR activities such as providing donations, 

paying extra fee to workers and offering protective facilities, companies highlights its commitment to 

serve the community as a whole. This would in turn enhance firm reputation and loyalty of employers 

and customers, which contributes to the long-term firm performance and survivability.  Moreover, the 

high frequency of natural disasters in the past decades raises the public concerns on climate change. 

Recent studies show that socially responsible firms outperform their counterparts during abnormally 

warm period (Choi et al., 2020) and investors tend to take climate-related regulation risks into 

consideration when building portfolios (Krueger et al., 2020). Inspired by the impact of social support 

activities during crisis, we particularly explore if companies with better social performance are more 

likely to survive pandemics and resist risks attributed to climate change. In the third chapter, we explore 
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this research topic.  

While the increasing public awareness of climate issues forces companies to do better along 

socio-environmental dimensions of performance, it also brings about uncertainty such as regulatory 

risks (e.g. more and stricter regulations on environment protection) and technological risks (climate-

related technological disruption). Prior literature suggest that uncertainty can significantly affects 

managerial decision-making, such as investment and financing policies (Gulen and Ion, 2016; Jory et 

al., 2020; D'Mello and Toscano, 2020; Im et al., 2020). However, it is still unclear how climate-related 

uncertainty may influence corporates’ cash policies and the value of cash reserves. Representing almost 

half of the financial assets (Duchin et al., 2017) and 23% of the total firm assets (Bates et al., 2009), 

cash has substantial economic importance which directly determines vital corporate policies such as 

financing, investments, operations and payouts (Harford et al., 2014; Lyandres and Palazzo, 2016; Chen 

et al., 2020). Motivated by the role that climate change plays in influencing a variety of economic 

outcomes (Fisher et al., 2012; Burke et al., 2015; Bernstein et al., 2019; Barnett et al., 2020; Addoum 

et al., 2020; Kong et al., 2021) and the limited knowledge on the impact of climate risks on corporate 

cash savings, we examined the causal effects of temperature change on companies’ cash policies in the 

fourth chapter.  

The following sections of this chapter briefly summarize the methodology, main findings, and 

contributions of the three studies discussed above.  

 1.2 CFO Career Prospects and Earnings Management  

In this study, we investigate the impact of CFO role on the earnings reporting of Initial Public 

Offerings (IPOs). We set up four research questions: 1) Do CFOs affect earnings quality around IPOs? 

2) If so, what is the underlying mechanism? 3) Should IPO process be viewed as motivating factor to 

advance CFOs career or as a reflection of self-seeking behaviour? 4) How does external and internal 

monitoring influence the above association? To answer these questions, we follow previous studies to 

measure the CFO career prospects by using industry-adjusted CFO tenure and industry-adjusted CFO 

age (Antia et al., 2010; Lee et al., 2018).  

Employing a large sample of US IPOs from 2000 to 2017, we document that newly listed 

companies with high-career-prospects CFOs are less likely to manipulate earnings and that CFOs matter 

more than CEOs in the financial reporting process around IPOs. In economic terms, a one standard 

deviation increase in CFO decision horizon leads to a 9.88% decrease in abnormal accruals. Moreover, 

we find that CFOs with long-career prospects have a lower retention rate in the post-IPO period 
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compared to those with short-career prospects and have more probabilities to be promoted in the 

position of CEO in the same firm or another public firm. To address the endogeneity problem driven by 

observable and unobservable factors and the reverse causality problem, we first include some additional 

company characteristics which we assumed to stay reasonably unchanged during the IPO-process and 

then we implement the instrumental variable (IV) approach, the Propensity Score Matching (PSM) and 

the entropy balancing approach. All of these methodologies confirm the negative relationship between 

CFO career prospects and EM.  

In addition, we also uncover several cross-sectional variations on how CFO career prospects 

may affect earnings management. Specifically, we report that the CFO career prospects effect is indeed 

stronger among firms with good governance, high institutional ownership and in more competitive 

industries. Our analysis also suggests that CFO compensation incentives have a mitigating effect on the 

negative relation between CFO career prospects and earnings management. Finally, we conduct a quasi-

natural experiment using the changes in the enforceability of non-compete employment agreements and 

document that the association between CFO career prospects and EM is weaker among corporates 

located in states where the enforceability of non-competition agreement is increased. 

This study contributes to several strands of literature. First, we add to the research on the impact 

of top executives on EM which has primarily focused on CEO, by documenting that the CFO role 

matters to a firm’s financial reporting outcomes. Second, we contribute to extant IPO literature on the 

impact of top executives on newly public firms. To the best the of our knowledge, this is the first study 

that explores empirically the impact of CFOs on IPOs. Third, we add to the CFO literature, indicating 

that CFOs with longer career prospects do not engage in EM and use IPOs as an accelerating factor for 

their career.  

 1.3 Corporate Social Responsibility and Firm Survival: Evidence from the Climate 

and Pandemic Crises 

We focus on the association between corporate social responsibility (CSR) and firm delisting 

risk using climate change and pandemic crises as exogenous shocks to survival uncertainty. We obtain 

the CSR ratings data from the MSCI ESG Stats Database and consider six dimensions of CSR 

performance: environment, community, human rights, employee relations, diversity and product. A net 

CSR score is computed for each dimension, which equals the difference between total strength ratings 

and total concern ratings. To examine how CSR affects firm survival, we employ a semiparametric 

approach by utilizing the Cox proportional hazards model and further expand our analysis with 
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nonparametric estimates of hazard and survival functions.  

We provide causal evidence that companies with high CSR tend to have lower delisting risk and 

a longer survival period, indicating that CSR strategy signals long-term orientation and helps to mitigate 

agency problems. We also investigate how the six individual dimensions of CSR affect firm survival 

respectively. Results show that the environment, the community, the employee relations as well as the 

product dimensions are positively related to both a firm’s survival rate and firm performance. The 

robustness of our findings is confirmed after employing an instrumental variable (IV) analysis and the 

Heckman (1979) two-step model.  In addition, we show that high CSR corporates are more likely to 

survive pandemics and resist risks attributed to climate change. In particular, high CSR firms experience 

substantially higher survival rates in (i) highly infected regions and (ii) during the peak years of a 

pandemic. Moreover, high CSR firms outperform their low CSR counterparts in terms of both financial 

performance and long-term survivability in states with reduced levels of CO2 emissions and greater 

temperature departure from the mean. We also provide evidence that the negative relation between CSR 

and firm delisting is stronger in highly competitive sectors and when the internal and external 

monitoring is weak. 

Finally, we analyse the important channels which improve high CSR firms’ survivability. First, 

we document a positive association between corporates’ CSR performance and financial performance, 

which suggests that companies with high CSR reduce the risk of default via the channel of increased 

financial performance. Second, we show that high CSR firms have better access to finance, indicating 

a mechanism through which CSR enhances a firm’s survival ability. Third, we find CEOs in socially 

responsible firms have a higher dismissal risk when delivering a poor performance than those in non-

CSR firms. This is consistent with our conjecture that CSR replenishes corporate governance to 

discipline managerial behaviour, CEOs’ short-term opportunistic behaviour should be limited. Lastly, 

we report that for companies with high CSR, employees tend to be more productive, which positively 

affects firm survivability.  

Our findings in this study contribute to the literature on several dimensions. We first add to the 

recent literature on CSR. To the best of our knowledge, this is the first study to directly examine the 

effect of corporate social performance on corporates’ survival profiles. Second, we contribute to the 

literature analysing the survivability of a company and provide new evidence suggesting that CSR 

strategy benefits both stakeholders and shareholders by enhancing firms’ survival capabilities. 

Furthermore, we contribute to the climate literature by finding that while climate change is negatively 

associated with both firm survivability and financial performance, that effect is substantially weaker 
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among companies with high CSR. Moreover, we provide new evidence that firms with higher social 

performance are more likely to survive crises during the pandemic period. Finally, we investigate a new 

channel through which CSR affects firm performance. We argue that CEOs in socially responsible firms 

have a higher dismissal risk when delivering a poor performance than those in non-CSR firms, 

mitigating the concerns of managerial entrenchment.  

 1.4 Temperature Change and Companies’ Cash Policies 

In this chapter, we attempt to explore how climate uncertainty affects firm-level cash policies 

by investigating the following research questions: (1) Does corporate cash balance vary with local 

temperature change and public climate opinion? (2) Through which channels does temperature change 

affect companies cash policy? (3) Is there any difference between financially constrained firms and 

unconstrained firms during periods of climate uncertainty? (4) How do investors value corporate cash 

savings that aim to mitigate climate-related risk?  To answer these questions, we employ the long-term 

temperature departure to proxy for climate uncertainty and examine its impact on firm cash holdings in 

the United States. Specifically, we use the difference between quarterly county-level mean temperature 

and its mean value 20 years prior to the sample period (1980-1999).  

In empirical results, we reveal that during periods of abnormal temperature, firms tend to save 

more cash by decreasing the amount of dividend payout and net working capital requirements, which is 

consistent with the precautionary incentive of cash savings. In particular, a 1% increase in the quarterly 

mean temperature (°F) compared to its average level 20 years prior to the sample period (1980-1999) 

leads to a 3.7% increase in the ratio of cash to assets. Further, we document that financially constrained 

companies proactively hold more cash to safeguard future needs.  

Next, we follow Pinkowitz et al. (2006) and Faulkender and Wang (2006) to examine how 

climate uncertainty may influence the value of corporate cash reserves. Our results show that additional 

cash generates higher market capitalization and the positive relationship is stronger in unconstrained 

firms and in well-governed companies. To address potential endogeneity problems arising from omitted 

correlated variables, we exploit the 2006 Stern Review as a plausibly shock to perform a quasi-natural 

test (Painter, 2020) and our main results remain unchanged. Finally, we document that the association 

between temperature change and corporate cash holding is amplified among firms that (1) located in 

regions where people are more concerned about climate risks; (2) operate in polluting sectors; (3) 

located in cooler areas; and (4) have more concern for social responsibility and environmental protection.  

This study adds to the growing literature on cash holdings by highlighting climate uncertainty 
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as an additional determinant of corporate cash policy. Further, we contribute to the broad literature that 

investigate the economic consequences of climate-related risks by documenting the impact of abnormal 

temperature change on firm cash holdings from the precautionary motive view. Finally, we show how 

firm value varies with cash reserves in companies under anomalous temperature changes. It is still 

under-researched in the existing literature what kind of financial actions companies can undertake to 

effectively weaken the adverse influence of climate change. We find that holding more cash during 

uncertain periods with high climate risks would have a positive impact on firm market value, and the 

effect is stronger among financially unconstrained firms. 
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Chapter 2 CFO Career Prospects and Earnings Management 

 2.1 Introduction 

While, Chief Financial Officers (CFOs) hold responsibility for corporate financial reporting and 

firm budgeting (Kaufman, 2003; Gore et al., 2007), the vast majority of the literature has mainly focused 

on the role of Chief Executive Officers (CEOs) on financial performance (Bergstresser and Philippon, 

2006; Malmendier and Tate, 2009; Demerjian et al., 2012; Huang et al., 2012; Chen et al., 2015). 

However, another strand of the literature argues that the image of the CFO as a simple money-counter 

and bookkeeper who tracks regulatory compliance no longer exists. Specifically, they mention the 

importance of CFO in firms’ hierarchy and show that CFOs’ responsibilities, apart from financial- 

related ones, go beyond participating in major corporate decisions (Geiger et al., 2006; Naranjo-Gil et 

al., 2009; Chava and Purnanandam, 2010; Bedard et al., 2014; Hoitash et al., 2016; Florackis and 

Sainani, 2018; Mobbs, 2018).  

In our study, we add to this stream of literature by exploring the effect of CFO role on the 

earnings quality of Initial Public Offerings (IPOs). Our examination of the association between CFO 

career prospects and earnings quality of newly listed firms is motivated by the following sources. First 

prior literature has focused only on the effect of CEO on earnings management around IPOs, leaving 

thus the role of CFOs unexplored (Lowry and Murphy, 2007; Chahine and Goergen, 2011; Gounopoulos 

et al., 2020). Second, academic surveys show that CFOs, hired on average three years prior to the Initial 

Public Offering (IPO), are the individuals that most directly represents investors, and are involved in 

every stage of the IPO process, from the selection of the underwriter (or the choice of the auditor) and 

the due diligence and filing to the transition to market competition (Brau et al., 2006; Larcker and Tayan, 

2018). As such, CFOs play a critical role in communications between their newly public firms, 

shareholders and potential investors. 

We also investigate the effect of CFOs on the IPO setting as CFOs have strong incentives to 

manipulate earnings (mislead investors by inflating earnings). Specifically, since CFOs are directly 

responsible for financial reporting decisions, they might be subject to self-seeking behaviour and may 

instigate accounting manipulations for immediate personal financial gain due to the high level of 

information asymmetry between managers and investors around IPOs (Jiang et al., 2010).1 However, 

CFOs may also engage in earnings manipulation because of the pressure from their superiors (CEOs) 

 
1 For instance, the former Chairman of the Federal Reserve Board, Alan Greenspan, supports that numerous top executives 

(including CFOs) inflate earnings to gather stock market gains. 
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(Feng et al., 2011; Bishop et al., 2017; Florackis and Sainani, 2020). For instance, CEOs can influence 

various decisions associated to CFOs’ future job opportunities and remuneration packages, which could 

exert pressure on CFOs regarding financial reporting decisions (Matejka, 2007).  

Furthermore, IPOs offer fruitful context to investigate our research question, as IPOs play a vital 

role in promoting the aggregate economy by facilitating entrepreneurship, job creation and financial 

sustainability (Doidge et al., 2013; Fama and French, 2004). Since it is one of the most important 

decisions that managers would make during their career life within the firm (Lowry et al., 2017), IPOs 

undisputedly provide fruitful context to investigate any impact that result from CFOs career concerns. 

As such IPOs provide a promising opportunity for CFOs at earlier career stages to accelerate their 

career. Given that the practice-oriented literature reveals that firms actively search for “deal maker 

CFOs” (Kahn, 2002; Brau and Fawcett; 2006; Howell, 2012), CFOs are provided with the necessary 

influence to initiate deals that boost their reputation and career. 

The above discussion raises several interesting questions. For instance, who have the most 

influence on earnings quality around IPOs? Do CFOs play a stronger role than those of the CEO in 

earnings quality? If so, what is the underlying mechanism? Should IPO process be viewed as motivating 

factor to advance CFOs career or as a reflection of self-seeking behavior? How does external and 

internal monitoring influence the above association? Do IPOs help CFOs to boost their career? 

Motivated by the scant evidence on the subject, we address these concerns by building on two views. 

One argues that CFOs with long-career prospects are likely to engage in more risky decisions either for 

private financial gain or to gain or to meet performance expectations which may worsen the quality of 

the earnings (Burns and Kedia, 2006; Karpoff et al., 2008; Bedard et al., 2014; Pae et al., 2015). We 

label this the Rent Extraction Hypothesis. An alternative view, which we name the Reputation 

Hypothesis, supports that young CFOs with longer career prospects do not engage in risky decisions 

which could reduce firm value, as they prefer to protect their reputation and increase their future job 

opportunities (Holmstrom, 1999; Francis et al., 2004; Francis et al., 2008; Strobl, 2013). 

By investigating a large sample of US IPO corporates from 2000 to 2017, we initially document 

that CFOs matter more than CEOs for the financial reporting process around IPOs. In particular, our 

results indicate that IPO companies with CFOs with long career prospects are less likely to engage in 

earnings management. In economic terms, a one standard deviation increase in CFO decision horizon 

leads to a 9.88% reduction in abnormal accruals. In subsequent analysis, we find that CFOs with long-

career prospects have a lower retention rate in the post-IPO period compared to those with short-career 

prospects. Therefore, the above results indicate that CFOs initially prefer not to engage in EM as this 
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may raise dismissal risks and reputation damage in the labor market for managers, instead they choose 

to create human-capital by participating in the IPO event to boost their career. Finally, we use a set of 

robustness tests to assess the stability of our findings. 

We document that our findings are robust once we use different matching methods and 

alternative key measures. However, However, a major challenge in interpreting our findings is that the 

relation between CFO career prospects and earnings management could be driven by unobservable 

factors associated with both EM and CFO career prospects. Another concern is the reverse causality 

problem, that is, firms with high levels of EM prefer to hire CFOs with less career concerns. Thus, to 

address this problem, we utilize the two-stage least squares (TSLS) method. Finally, we attempt to solve 

endogenous firm-CFO matching problems due to observable characteristics. Utilizing a Propensity 

Score Matching (PSM) and the entropy balance approach (Chapman et al., 2019; Hendricks et al., 2019; 

Jacob et al., 2018) that both minimize the distributional CFO and firm differences between firms with 

CFOs with high and those with low career concerns, we continue to find a negative relationship between 

CFO career prospects and earnings manipulation.  

We also reveal numerous interesting cross-sectional variations in the influences of CFO career 

prospects on earnings management. We explore whether the effect of CFO career prospect should vary 

with the internal and external monitoring. Using governance quality for the internal monitoring, we 

document that the CFO career prospects effect is indeed stronger in well-governed firms. We also use 

institutional ownership as a measure of external monitoring and report that the negative association 

between CFO career prospects and EM is stronger among firms with high institutional ownership. We 

next examine whether the negative impact of CFO career prospects should vary with the industry 

competition. Specifically, our results show that the negative effect of CFO career prospects on EM is 

more pronounced in more competitive industries. Our analysis also suggests that CFO incentives have 

a mitigating effect on the association between CFO career prospects and earnings manipulation. Finally, 

we conduct a quasi-natural experiment using the changes in the enforceability of non-compete 

employment agreements and demonstrate that the relation between CFO career prospects and EM is 

weaker for companies located in states where the enforceability of non-competition agreement is 

increased. 

To provide further insights on the effect of CFO career prospects on CFO career after IPO, we 

initially investigate their effect on post-IPO CFO turnover. Our results indicate that CFOs with longer 

career prospects are more likely to leave in the next five years following the offerings. In subsequent 

analysis, we find that CFOs with longer career prospects have more probabilities to be promoted in the 
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position of CEO in the same firm or another public firm. By and large, these results propose that CFOs 

use IPO events as accelerating factors to promote their career and they do that through the financial 

reporting channel. 

This study contributes to the literature in several dimensions. First, we add to the literature on 

the impact of top executives on EM which has primarily focused on CEO, by documenting that the CFO 

role matters to a firm’s financial reporting outcomes. Prior literature has mainly concentrated on how 

certain CEO characteristics influence earnings management. For instance, Bergstresser and Philippon 

(2006) explore the impact of CEO compensation incentives and Capalbo et al. (2018) the role of CEO 

narcissism. Schrand and Zechman (2012) analyse CEO overconfidence. Hazarika et al. (2012) 

investigate the impact of CEO turnover on EM, while Ali and Zhang (2015) examine the effect of CEOs’ 

tenure. Despite the significance of CFOs, there is little empirical evidence on their role and their 

importance on financial reporting process (e.g., Graham and Harvey, 2001; Aier et al., 2005; Geiger 

and North, 2006; Bamber et al., 2010; Ge et al., 2011; Bedard et al., 2014; Hoitash et al., 2016; Florackis 

and Sainani, 2018). We enrich this strand of literature by examining how the CFO career prospects 

affect the firm’s financial reporting process. 

Second, we contribute to extant IPO literature on the impact of top executives on newly public 

firms (Certo et al., 2003; Lowry and Murphy, 2007; Chahine and Goergen, 2011; Chahine and Goergen, 

2014; Gounopoulos and Pham, 2018; Hendricks et al., 2019; Colak et al., 2020). As far as know, this is 

the first study that explores empirically the impact of CFOs on IPOs2. In particular, we show that CFO’s 

career prospect has a negative impact on earnings management. Third, we add to the CFO literature, 

indicating that CFOs with longer career prospects do not engage in EM and use IPOs as an accelerating 

factor for their career. 

Our study is also closely related to the work of Aier et al. (2005), Chava and Purnanandam 

(2010), Jiang et al. (2010), Feng et al. (2011), Bedard et al. (2014), Friedman (2014), Hoitash et al., 

(2016), Florackis and Sainani (2018), Mobbs (2018), Cai et al. (2018). Bedard et al. (2014) find that 

companies with their CFOs on the board are related to higher financial reporting quality. Hoitash et al. 

(2016) suggest that accountant CFOs are negatively associated with investment. In a similar vein, 

Florackis and Sainani (2018) document that firms with resistant CFOs save less cash compared to those 

with weak CFOs. Our study expands and complements these studies by showing that CFO career 

 
2 The only exception is the work of Brau et al. (2006) but this study examines the effect of CFO perceptions on IPOs 

through a survey. 
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prospects play an important role on newly public firm’s financial reporting quality. Cai et al. (2018) 

examine whether and how CEO’s job security concern affects earnings management. We differentiate 

from this study by using the executive who oversees firm’s financial reporting. Finally, we investigate 

their impact on a setting that they have strong incentives to manipulate the earnings, such as in IPOs. 

The rest of the study is structured as follows. Section 2 presents a brief literature review and 

discusses the hypothesis development. Section 3 analyzes the data formation procedure and the 

methodology. Section 4 reports the descriptive statistics and the main empirical findings. Section 5 and 

6 evaluate the robustness of my results by conducting numerous tests. Section 7 presents the cross-

sectional analysis, and finally, Section 8 concludes the paper. 

 2.2 Background and Hypotheses Development 

2.2.1 IPOs and Earnings Management 

IPOs constitute an interesting context to explore the association between earnings manipulation 

and CFO career prospects for several reasons. First, newly listed firms have incentives to inflate 

earnings to ensure that the issues are priced high to raise more money. Furthermore, the IPO process is 

characterized by a high level of information asymmetry between insiders and outsiders (e.g., Aharony 

et al., 1993; Friedlan, 1994; Teoh et al., 1998a; Gounopoulos and Pham, 2017). 

Prior literature provides evidence that newly public companies manipulate accruals to inflate 

reported earnings around the IPO (Teoh et al. 1998; Wongsunwai, 2013; Alhadab et al. 2015; 

Gounopoulos and Pham, 2017). Despite the broad research investigating accrual EM and IPOs, there is 

little evidence on whether IPO firms engage in real earnings management. Graham et al. (2005) 

document that top executives prefer managing earnings through real activities rather than accruals 

because manipulating earnings is easier to be detected by auditors and attract regulatory scrutiny. 

Darrough and Rangan (2005) find that IPO companies decrease research and development (R&D) 

expenses in the issue year to raise reported earnings. Ball and Shivakumar (2008) document that newly 

public firm are more conservative, that is, IPO firm do not engage in earnings overstatements, while 

Cohen and Zarowin (2010) find that companies engage simultaneously in real and accrual EM during 

the seasoned equity offering year. Gao et al. (2017) demonstrate that institutional investors’ bid prices 

are negatively related to pre-IPO accrual-based EM. 

In addition, some of the prior studies indicate that the level of EM can be explained by various 

firm- and CEO-level factors, such as firm size, firm governance, corporate performance, media news, 
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and CEO reputation, financial expertise and turnover (e.g., Malmendier and Tate, 2005; Francis et al., 

2008; Hazarika et al., 2012; Chahine et al., 2015; Gao et al., 2018; Gounopoulos and Pham, 2019) as 

well as by external parties, such as institutional investors, auditors, regulators, reputable underwriters, 

investors, venture capitalists, and credit rating agencies (Graham et al., 2005; Roychowdhury, 2006; 

Cohen et al., 2008; Lee and Masulis, 2011; Morsfield and Tan, 2006; Venkataraman et al., 2008; 

Wongsunwai, 2013; Gao et al., 2017; Gounopoulos and Pham, 2017). Surprisingly, research on the 

impact of CFO career prospects on earnings manipulation during IPOs is scarce. 

2.2.2 Hypotheses Development 

Signaling and Rent Extraction Perspective 

A strand of literature advocates that top managers with long career prospects concern more about 

their future career compared to those with short career prospects and engage in riskier investments to 

meet performance expectations or for their immediate personal financial gain. For example, Huang et 

al. (2012) support that young managers are positively related to firms meeting or beating analyst 

earnings forecasts and restatements. Yu et al. (2014) argue that CEOs in the early years of their tenure 

have more incentives to favorably guide market’s perception of earnings downwards to increase the 

likelihood of meeting or beating the expectations. Karpoff et al. (2008) suggest that there are numerous 

negative consequences (e.g., dismissal) to managers for financial misrepresentation. As such, if 

managers do actions to extract rents from their companies, then these benefits may distract them from 

effectively running the company, and this may worsen the quality of financial reporting.  

However, managers may also engage in accounting manipulation not only to meet targets but 

also because they seek immediate personal financial benefit. Prior research has mainly focused on the 

incentives of CEOs to engage in accounting manipulations (e.g., Bergstresser and Philippon, 2006; 

Burns and Kedia, 2006) and only a few studies explore the incentives of CFOs to engage in earnings 

management (e.g., Jiang et al., 2010; Feng et al., 2011; Florackis and Sainani, 2020). For instance, 

Bergstresser and Philippon (2006) find that CEOs with compensation which is dependent on the value 

of stock and option grants are more likely to manipulate earnings. On the other hand, Jiang et al. (2010) 

show that CFO equity incentives are stronger related to accruals than those of CEO. Florackis and 

Sainani (2020) also document that firms with non-resistant CFOs are more likely to engage in earnings 

management. Prior 

Prior literature also suggests that CFOs might pursue self-interest under certain conditions.  The 

work of Bedard et al. (2014) is the only one to provide preliminary findings on such self-seeking 
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behavior of the CFO. Specifically, they find that CFOs who are board members entrench themselves. 

Some of prior research examines earnings manipulation surrounding CEO changes, and supports that 

one possible explanation for top executives to engage in earnings inflation is their concerns about job 

security. For example, Guan et al. (2005) demonstrate that firms with departing CEOs have higher level 

of discretionary accruals.3  

Thus, the rent extraction perspective supports that CFOs with long-career prospects 

overemphasize their personal career enhancement and thus, are more likely to engage in actions (e.g., 

accounting manipulation) which may worsen the quality of the earnings. The previous discussion leads 

to the following hypothesis: 

H1 (Rent Extraction Hypothesis): CFOs with long career prospects are more likely to engage in 

income-increasing earnings management. 

CFO Reputation Perspective 

Another strand of literature suggests that young managers in early stage of tenure have longer 

career prospects and are more likely to avoid any chance of being assessed negatively than long- tenured 

executives who tend to less prioritize such behaviour (Holmstrom, 1999). These managers have more 

to lose, in terms of reliability and future remuneration if they systematically portray their company in a 

more favourable situation than the current economic circumstances.4 

According to the reputation perspective, top executives with significant reputations at stake or 

young executives with high career concerns who prefer to build their reputation are often based on the 

success of their firms during their services (Harris and Helfat, 1997; Hayward et al., 2006) and will 

probably not engage in opportunistic rent-seeking behavior (e.g., Fama, 1980; Francis et al., 2008). In 

addition to that, young manager with long career prospects lack of firm-specific human capital 

(reputation), and as such, they face greater labor market scrutiny if they make a bad decision, which 

could significantly compromise their future career opportunities (e.g., potential promotions, disapproval 

from one’s peers and outside employment opportunities) (Hirshleifer and Thakor, 1992; Ward et al., 

1995; Holmstrom, 1999).5 

 
3 However, Matejka (2007), Feng et al. (2011) and Bishop et al. (2017) argue that CFOs are also involved in accounting 

manipulations because they succumb to pressure from CEOs, rather than because they seek immediate personal financial 

benefit. 
4 This perspective builds on Fama’s 1980 model, where observers utilize a manager’s prior record to test their credibility. 
5 On the other hand, top executives whose companies sacrifice performance (e.g., earnings manipulation) during their service 

for greater awards after their departure, will face credibility and mismanagement issues (Matta and Beamish, 2008).  
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Recent evidence also shows that the capital market effects of poor earnings quality have 

numerous negative consequences. Francis et al. (2004) and Francis et al. (2008) show that companies 

with low earnings quality have higher cost of equity capital than companies with high earnings quality. 

In a similar vein, Kim and Sohn (2013) document that a positive association between real earnings 

management and cost of capital, while Strobl (2013) finds that earnings management can affect a firm’s 

cost of capital despite the stages of the business cycle.6 As such, we expect that this kind of career-

oriented behavior should especially hold for the CFOs, as she is the firm’s internal financial expert, 

which should provide them with the necessary leeway to advocate decisions that avoid actions which 

result in higher costs of capital for their firms and boost their career.  

Thus, we predict that long-career prospect CFOs are less likely to take actions that result in poor 

earnings quality due to the potential job termination, reputation damage and higher cost of capital for 

their firms. The previous discussion leads to the following hypothesis: 

H1 (Reputation Hypothesis): CFOs with long career prospects are less likely to engage in income- 

increasing earnings management. 

 2.3 Sample Selection Procedure and Methodology 

We obtain the sample of IPO firms, their background and issuance information from the 

Thomson ONE Banker database for the period from 2000 to 2017. Following prior literature (Lowry et 

al., 2017), we exclude firms with an offer price that is less than $5. IPOs that belong to financial 

institutions, American Depository Receipts (ADRs), leveraged buyouts (LBOs), unit offerings, right 

issues and any other non-common type of stocks are also eliminated from the initial sample. The 

underwriter prestige ranking is measured by underwriter quality obtained from Jay Ritter’s website. 

Financial data are retrieved from Compustat, while stock price information is obtained from CRSP. 

For the CEO and CFO characteristics, we manually collect their name, age and gender from S-

1 filings available on Securities and Exchange Commission (SEC)’s EDGAR database. Then we use 

BoardEx to gather their biographical profile such as prior work experience. Firms without CEOs or 

CFOs are discarded. After merging firm information from different databases and dropping observations 

with missing values, our final sample consists of 1,215 IPOs with complete data. 

 
6 Furthermore, Aboody et al. (2005) show that accruals are associated with higher cost of equity and debt capital. On the 

basis of the above results, we argue that if CFOs with high career concerns influence earnings quality to make reported 

earnings look good to secure their positions, cost of capital increase. 
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2.3.1 Accrual-based Earnings Management 

Following prior research, we use the modified Jones (1991) model described in Dechow et al. 

(1995). We first estimate the following Jones model cross-sectional regression for each year for all firms 

in the same two-digit SIC industry: 

𝑇𝐴𝐶𝐶𝑖,𝑡

𝑇𝐴𝑖,𝑡−1
= 𝛽0

1

𝑇𝐴𝑖,𝑡−1
+ 𝛽1

𝛥𝑆𝐴𝐿𝐸𝑆𝑖,𝑡

𝑇𝐴𝑖,𝑡−1
+ 𝛽2

𝑃𝑃𝐸𝑖,𝑡

𝑇𝐴𝑖,𝑡−1
+ 𝜀𝑖,𝑡 (1) 

Where TACCi,t is total accruals computed as earnings before extraordinary items and discontinued 

operations less cash flow from operations; TAi,t-1 is lagged total assets; ΔSALESi,t is the change in total 

sales from the fiscal year before the offering to the fiscal year of the IPO; and PPEi,t is the gross value 

of property, plant, and equipment.  All variables are winsored at the 1 and 99 percentile level to mitigate 

the influence of outliers. In each fiscal year we require at least 10 companies in each industry to run the 

regressions. This method helps us to control for changes in economic conditions for specific years and 

industries that may affect total accruals independent of any managerial manipulation. The coefficient 

estimates from Eq. (1) are then used to estimate the expected component of total accruals (NACC) for 

the IPO sample as follows: 
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Where ΔRECi,t is the change in receivables from the fiscal year before the offering to the fiscal year of 

the IPO. The abnormal accruals (DACCi,t,) are computed as the difference between total accruals and 

expected accruals: 

𝐷𝐴𝐶𝐶𝑖,𝑡 =
𝑇𝐴𝐶𝐶𝑖,𝑡

𝑇𝐴𝑖,𝑡−1
− 𝑁𝐴𝐶𝐶𝑖,𝑡 (3) 

Previous studies point out that the abnormal accruals measured using the Jones model are 

correlated with firm performance; thus, the Jones model is mis-specified when corporates experience 

extreme performance (Dechow et al., 1995). To address this issue, we also repeat the analysis by 

applying Kothari et al. (2005)’s approach which matches abnormal accruals of each IPO firm with a 

non-IPO firm in the same two-digit SIC industry and year with the closest prior-year ROA.7 The 

matched firm’s abnormal accruals are deducted from the IPO firm’s abnormal accruals to yield the 

performance-matched abnormal accruals for the IPO firm. 

 
7 We exclude companies whose matched non-IPO firm has ROA outside the +/- 10% range of the IPO firm’s ROA 
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2.3.2 Real Earnings Management 

Following prior studies, we proxy for real earnings management based on REM models 

developed by Dechow et al. (1998) and applied by Roychowdhury (2006). Hence, we rely on the three 

indices build by Roychowdhury (2006) to compute our real EM proxies: (i) abnormal cash flow from 

operations, (ii) abnormal production costs, and (iii) abnormal discretionary expenses.  

We estimate the normal level of operating cash flow as the following linear function: 
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where CFOi,t is the firm i’s cash flows from operation, TAi,t-1 is the firm i’s total assets, SALESi,t is the 

firm i’s total sales, ΔSALESi,t is the firm i’s change in sales from the fiscal year before the IPO to the 

fiscal year of the issue.   

The normal production costs are expressed as follows: 
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where PRODi,t is the firm i’s production costs from the fiscal year before the issue to the fiscal year of 

the IPO. ΔSALESi,t-1 is the firm i’s change in sales from the fiscal year two years before the IPO to the 

fiscal year prior to the issue.  

The model for normal discretionary expenses is estimated as a linear function of lagged sales: 
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where DISEXPi,t is the firm i’s discretionary expenditures computing as the total of SG&A, R&D, and 

advertising expenses. SALESi,t-1 is the firm i’s total sales in the fiscal year prior to the IPO.  

All continuous variables are winsorized at 1% and 99% to mitigate outliers. The residuals from 

Eq. (4), (5) and (6) represent abnormal level of each real EM proxy. Companies that inflate earnings 

through real activities manipulation methods tend to have a lower level of abnormal operating cash 

flows, a higher value of abnormal production costs and a lower value of abnormal discretionary 

expenditures. To make the direction of three measures consistent with each other, we multiply the 

estimated abnormal operating cash flows and abnormal discretionary expenses by -1, such that a higher 

value indicates that the firm is engaging in real EM. 
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To measure the total effect of real EM, we follow Cohen and Zarowin (2010) and Zang (2012) 

and compute the aggregate effect of all three measures by computing two combined measures REM1 

and REM2. REM1 is the sum of abnormal production costs and abnormal discretionary expenditure and 

REM2 is the sum of abnormal cash flow from operation and abnormal discretionary expenditure. A 

higher value of REM1 indicates that companies manipulate earnings upward via increased 

overproduction and reduced discretionary expenditures. In the similar spirit, the higher REM2, the more 

likely that IPO companies manipulate sales and cut discretionary expenses to increase reported earnings. 

2.3.3 Model Specification 

We employ the following basic model to estimate the association between CFO career prospects 

and earnings management: 

𝐸𝑀 = 𝛽0 + 𝛽1𝐶𝐹𝑂 𝐷𝐻 + 𝛽2𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 + 𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑠 + 𝜀𝑖 (7) 

Where EM refers to one of the seven proxies for earnings management: discretionary accruals, 

abnormal accruals, abnormal cash flow from operations, abnormal production costs, abnormal 

discretionary expenses, REM1, and REM2. Our main variable of interest is the CFO decision horizon 

(CFO DH) which is used as the proxy for CFO career prospects, following Antia et al. (2010) and Lee 

et al. (2018). According to Holmstrom (1999), the younger the manager is, the longer career prospects 

she seems to have. He also supports that in early stage of tenure, young executives have longer career 

prospects and are more likely to avoid any chance of being assessed negatively, while executives in late 

stage of tenure tend to less prioritize such behavior. Specifically: 

𝐷𝐻𝑖,𝑡 = [𝑇𝑒𝑛𝑢𝑟𝑒𝑖𝑛𝑑,𝑡 − 𝑇𝑒𝑛𝑢𝑟𝑒𝑖,𝑡] + [𝐴𝑔𝑒𝑖𝑛𝑑,𝑡 − 𝐴𝑔𝑒𝑖,𝑡] 

where  𝑇𝑒𝑛𝑢𝑟𝑒𝑖,𝑡 is the number of years the CFO has held position as CFO in the firm prior to 

IPO and 𝐴𝑔𝑒𝑖,𝑡 is the age of CFO in year t.  𝑇𝑒𝑛𝑢𝑟𝑒𝑖𝑛𝑑,𝑡 and 𝐴𝑔𝑒𝑖𝑛𝑑,𝑡 are the industry median of CFO 

tenure and CFO age. This industry adjusted measure can take either positive or negative values. A 

positive decision horizon indicates that a CFO is younger and/or has a shorter tenure than the industry 

median level. Similarly, a negative decision horizon indicates that a CFO is older and/or has a longer 

tenure than the industry median level.  

Moreover, we control for several issuing, company, CEO and CFO characteristics identified in 

previous literature that may affect managers’ incentives to engage in earnings manipulation. We include 

the total assets to control for the influence of firm size. We expect that larger firms are under higher 

scrutiny from regulators, and this may discourage top executives to manage earnings. We also follow 
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Gounopoulos and Pham (2019) and include firm age as an additional control variable. Following prior 

literature (Laux and Laux, 2009; Fenget et al., 2011; Brown, 2015; Harris et al., 2019), we control for 

several CEO and CFO characteristics such as CEO compensation, tenure and age (CEO DH), CFO 

gender and the prior work experience of the CFO (number of firms and roles). 

Brown (2015) shows that corporates with high leverage levels are more likely to manage 

earnings. Therefore, we control for the impacts of firm financial strength and performance by using 

leverage and EPS. Furthermore, financial intermediaries and accountants participating in the IPO 

process can exercise their effect on EM. Particularly, Lee and Masulis (2011) demonstrate that 

companies with prestigious underwriter are positively related to earnings management. Gounopoulos 

and Pham (2017) document that venture-backed firms are negatively related to EM. With respect to 

audit quality, prior empirical studies (e.g., Gul et al., 2009) have reported that firms audited by BigN 

discourage top managers from manage earnings. Thus, we include the VC, high underwriter, BigN 

auditor to capture the effect of the above financial intermediaries on EM around IPOs. 

Lastly, we consider the nature of riskiness of each company that may affect EM around IPOs 

and capture this effect by including two dummy variables which indicate whether firms belong to the 

internet and technology sectors. Furthermore, following Cao and Shi (2006), Petersen (2009) and Liu 

and Ritter (2011) we control for both year and industry fixed effects in our main regression to remove 

unobserved time-varying industry shocks due to omitted variables and we report t -statistics for two-

way clustered standard errors on the year- and industry-level8. Detailed definitions of variables are 

presented in Appendix A.  

 2.4 Descriptive Statistics 

Table 1 reports the distributional statistics for the number of IPOs and their distribution across 

the high and low CFO decision horizon groups. Panel A of Table 1 presents the cross-year distribution 

of the sample from 2000 to 2017. The crash of the internet bubble and the financial crisis has caused 

the dramatic fall in the number of IPO firms in 2001 and 2008. The decline trend changes after 2010 

following the pass of the JOBs Act. In a similar vein, the level of CFOs decision horizons has a 

decreasing trend which means the IPO firms prefer to hire old CFOs with long tenure. 

[Insert Table 1-1 here] 

Panel B classifies IPOs and the values of CFO decision horizon across industries and shows a 

 
8 It should be noted that every privately-owned firm goes public only once. 
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high representation of IPOs in the computer equipment and services and chemical products sectors. The 

entertainment services and manufacturing industries have the lowest concentration of IPO companies. 

Consistent with the IPO activity, manufacturing industry has the lowest level of CFO decision horizon, 

while transportation & public utilities sector has the highest level of CFO decision horizon, which 

indicates that this sector has younger CFOs with short tenure. 

Table 2 shows descriptive statistics for the subsample of high and low CFO decision horizon. 

Panel A describes the CFO and CEO profiles across all the high and low CFO DH sub- samples. On 

average, the CFO is 48 years old with tenure of two years. On average, the CFO has worked in five 

firms in finance or accounting related role and four different finance related positions (e.g., auditor, 

director of finance, VP finance, CFO). The 65% of CEOs hold also the chair position, their age is 51 

years old and the average total CEO compensation is $1,518 million. Finally, CFOs in the low DH sub-

samples tend to have worked in more firms than CFOs in the high regimes, while CFOs with long career 

prospects tend to be more in firms with less generous compensated CEOs. 

[Insert Table 1-2 here] 

Panel B displays the company and IPO characteristics for the overall sample and the sub-sample 

of corporates with high CFO DH and low CFO DH. Generally, almost the half of the firms has positive 

EPS and around 40% of the IPOs belong to the high-tech industry. In addition, the mean age of IPO 

companies is 13 years and 84% are audited by the BigN accounting firms. Around 57% of the firms are 

VC-backed and 40% of them are underwritten by top-tier investment banks. Furthermore, our findings 

indicate that, firms with low CFO DH tend to be older with prestigious underwriters. 

Panel C of Table 2 demonstrates the summary statistics for the EM measures. In this case, we 

focus on medians which are less likely to be affected by outliers than means for statistical inferences 

(Gounopoulos and Pham, 2018). The median value of abnormal accruals (-0.04) is negative, indicating 

that IPO companies are less likely to engage in income-increasing accrual-based EM. With respect to 

real EM, IPO companies have negative abnormal operating cash flow (-0.02), abnormal discretionary 

expenses (-0.05), and REM2 (-0.05) but positive abnormal production costs (0.29) and REM1 (0.21). 

This demonstrates that IPO firms are inclined to inflate earnings through production decisions but are 

conservative in discretionary expense decision and sales manipulation. Panel C also show clearly that 

corporates with high CFO DH tend to have lower earnings management, which preliminary supports 

our main hypothesis. 

 2.5 CFO Future after IPO 
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An initial public offering (IPO) is generally regarded as a major event in the development of 

both the firm and its management team. Before examining the effect of CFO career prospects on IPO 

earnings management, we first investigate their impact on post-IPO CFO turnover as well as on 

probabilities of promotion after CFO leaving the IPO firm. We aim to shed light on the importance of 

leading a successful IPO process to the career development of CFOs with a long decision horizon, which 

further motivates our interest in examining how their career prospects may affect reported earnings 

quality in IPO firms. 

2.5.1 Career Prospects and CFO Turnover Probability 

CFO turnover is the severance of the relationship between two parties: the firm and the manager. 

It is not always a unilateral decision made by the company. However, CFO turnover in prior research is 

explored more from the company’s perspective than from the manager's perspective. Numerous studies 

examine how corporates replace CFOs, but few of them have considered the decision-making on the 

other side: Could the CFO's own circumstance play a role in explaining the observed turnover outcome? 

In this section we examine the incidence of post-IPO CFO replacement that occurs within five years 

after the issuing. 

As presented in Panel A of Table 3, more than 70% instances of CFO departure occur within 

five years of IPO. The highest incidence of CFO departure takes place in the second and the third year 

following the IPO, while the lowest is found five years after the IPO. Furthermore, we find that the post-

IPO CFOs’ tenure is around three years which means that the majority of the companies hire CFOs to 

help them to go public. Therefore, it may be interesting to investigate the effect of CFO career prospects 

on their post-IPO retention rate. The results in Panel B of Table 3 show that CFOs with longer career 

prospects have more probabilities to leave the firm. As such, it is interesting now to explore how and if 

these CFO use their reputation as CFOs of newly listed firms in order to promote their career9. 

[Insert Table 1-3 here] 

2.5.2 Do CFOs use IPO Events to Accelerate their Career? 

We now turn our attention to examine the possibility that CFOs with long career prospects do 

not engage in earnings management manipulations of newly listed firms to protect their reputation and 

 
9 We do not find any association between CFO career prospects and several investment measures. 
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be promoted in higher position in either the same firm or other public firms. To investigate this 

possibility, we assess the impact of CFO career concerns on the probability of promotion. 

Panel A of Table 4 presents the (new) positions of CFOs from the IPO date to ten years after the 

offerings as well as their statistics for the subsamples of high and low CFO decision horizon. One third 

of the CFOs of our sample get promoted to higher positions. In particular, 6% of them remained in the 

same firm and in the same position, while 8% worked in the same company but from the position of the 

CEO. It is also remarkable that 14% of the CFOs took the position of CEO in either public or private 

firms in the subsequent years after the offering10. Finally, it seems that CFOs with long career prospects 

tend to be promoted in the position of CEO in the same firm or in other public firms11. 

[Insert Table 1-4 here] 

To gain more insight into the impact of career concerns of CFOs of newly public firms, we 

estimate probit regressions for the probability of CFOs to be promoted to higher positions. Column (1) 

of Panel B (Table 4) demonstrates that CFOs with longer career prospects are more likely to be 

promoted. Specifically, our findings are mainly driven from the CFOs with high DH who took the 

position of CEO in a public or a private. Taken together this result and the findings from 2.5.1, we 

conclude that CFOs use IPO event as an accelerating factor for their career. In next section, we examine 

whether CFO achieve this through the financial reporting (earnings management) channel. In other 

words, if CFO choose not to engage in earnings manipulation to protect their reputation and be promoted 

in higher positions. 

 2.6 The Effect of CFO Career Prospects on Earnings Management 

Table 5 reports the results of our analysis of the relation between accrual-based EM and CFO 

career prospects after controlling for various firms, CEO, and CFO characteristics that may affect 

earnings management. All specifications, apart from column (3) and (4) of Panel A show strong and 

negative coefficients for CFO decision horizon, indicating that IPO companies with CFOs who have 

long career prospects are less likely to engage in income increasing earnings management. This finding 

is consistent with the reputation hypothesis that IPO companies with CFOs with high decision horizon 

have fewer probabilities to engage in EM than those with CFOs with low decision horizon. The impact 

 
10 It should be noted that either CFO in the same firm or CEO in the same firm does not mean that the firm is public. It could 

be either private or public. 
11 Following the same procedure when the period under investigation is from the IPO date to the departure of the CFO, our 

results remain the same. 
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is also economically meaningful: the magnitude of the coefficient estimate of CFO decision horizon in 

the second model is -0.01, suggesting that a one standard deviation increase in CFO decision horizon 

leads to a 9.88% decrease in abnormal accruals. 

[Insert Table 1-5 here] 

The results pertaining to the control variables are interesting in their own right. In a similar spirit, 

we find that firms held by CFOs with high prospects are less likely to manipulate earnings. We also 

observe a positive and significant coefficient of BigN on one dimension of real earnings manipulation, 

which is the abnormal production costs. This is consistent with previous studies documenting that firms 

with higher quality auditors are more likely to engage in real activities management (Alhadab and 

Clacher, 2018; Chi et al., 2011). Because managing real activities is less likely to draw auditor or 

regulatory scrutiny (Cohen et al., 2008). There is weak evidence that firms audited by BigN auditors 

may manipulate accruals. The above results suggest that the presence of prestigious auditors maybe not 

sufficient enough to constrain earnings management behaviors in IPO firms. Furthermore, technology 

firms tend not to engage in EM than the non-technology ones. 

 2.7 Identification Concerns 

The main empirical results demonstrate a negative relation between CFO career concerns and 

earnings management. However, concerns may arise with regard to various endogeneity issues. 

Specifically, the results may be biased if: (1) there are omitted variables for firm and/or CFO 

characteristics that have an impact on both earnings management behavior and CFO career prospect; 

(2) non-random matching between CFOs and firms. Therefore, the following subsections are designed 

to address the potential endogeneity problem and to show that the association between CFO decision 

horizon and earnings management is robust and causal. 

2.7.1 Omitted Firm Variables and CFO Heterogeneity 

We firstly investigate the case that instead of CFO career prospects driving earnings 

management, omitted company-level characteristics that might be correlated with the CFO age, tenure 

and earnings management are driving the results. For instance, corporates may prefer to hire young 

CFOs in order not to offer them generous remuneration packages or to hire experienced CFOs who can 

help them to raise more money and, finally, help them to survive. 

This implies that better controls for company quality should dissolve the CFO career concern 

effect. One solution to address the problem caused by within-firm variation is to control for firm fixed 
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effects. However, this is not possible in my context as each firm is observed only one time. In this case, 

we choose to include some firm characteristics that are likely to remain unchanged during the IPO 

process. We consider the board independence (Board Ind.) firm diversification (Diversified Firms) and 

industry concentration (HHI) as additional control variables. 

We then attempt to deal with omitted CFO-level variables. Omission of time-invariant CFO 

features that are associated with CFO decision horizon and the EM might introduce selection bias. For 

instance, CFOs who are qualified accountants may be more conservative in decision making process 

because of reputation concerns in the labor market. In this case, CFO decision horizons does not reflect 

career prospects, instead it merely captures managerial preferences related to career prospects. 

According to the above explanations, controlling for CFO fixed effects should make the CFO career 

prospects effect disappears. However, there is no within CFO-firm variation in our sample considering 

the fact that a private company can go public only once. As above, we can assume that during the IPO, 

some observable features can be regarded as time-invariant, thus partially absorb fixed CFO 

heterogeneity. In this regard, we include CFO education attainments (CFO Ivy League, CFO MBA and 

CFO Qualified Accountant) (Gounopoulos et al., 2020) in our baseline OLS regression. The findings 

from Table 6 suggest that these control variables do not meaningfully change the CFO career prospects 

effect, therefore mitigating to some extent the possibility that omitted company and/or CFO features are 

driving our findings. 

[Insert Table 1-6 here] 

2.7.2 Two-Stage Least Squares 

Next, we turn to the scenario under which an unobserved variable that is not necessarily fixed, 

influences our independent variable (CFO career horizon) as well as the dependent variable (EM). To 

alleviate reverse causality concerns, we use a two-stage instrumental variable (IV) analysis. Following 

Antia et al. (2010), we employ the proportion of other companies that are larger than the company in 

the same industry-year (ISIZE) and the proportion of other CFOs who are paid more than the CFO in 

the same industry-year (ICFOCOMP) as instruments for CFO career prospects. Both ISIZE and 

ICFOCOMP reflect better employment opportunities in the industry, which are unlikely to be affected 

individual firms, and hence they will not have a direct impact on EM (but only through CFO career 

prospects). In particular, we expect that when there are more job opportunities in the industry, a CFO 

will more likely to adopt a long-term strategy in order to increase her chances for external job 
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opportunities in the future12. As such, we expect that these instruments to be positively correlated with 

the CFO decision horizon, thus satisfying both the relevance and exclusion criteria. 

In the first-stage, we run a model in which the dependent variable is CFO career prospects, 

whereas in the second-stage, we replace the hypothesized endogenous variable with its predicted 

(instrumented) value. The findings from the first stage regression are reported in Column (1) of Table 

7. Our results indicate that CFO DH is positively and significantly influenced by both instruments 

(ISIZE and ICFOCOMP), consistent with the notion that younger CFOs with relatively few years of 

tenure that have longer horizons are compensated less than the other CFOs in the same industry and 

work in smaller firms than others in the same industry. 

[Insert Table 1-7 here] 

Furthermore, we conduct numerous tests to ensure the relevance and validity of our instruments. 

The results of Kleibergen-Paap (Cragg-Donald) F-statistic are larger than the critical value derived from 

Stock-Yogo’s test, which does not support the idea that our instruments are weak. The Hansen (over-

identification) J-test is not significant, unable to reject the null hypothesis that the instruments are valid 

and jointly satisfy the exclusion restriction. Finally, the test statistic for the Hausman exogeneity test is 

significant for some measures of EM (APROD, ADISEXP, REM1 and REM2) indicating that we can 

reject the hypothesis that DH is exogenous and the TSLS results are more consistent than OLS results. 

Columns (2) to (8) of Table 7 report the second-stage results. Our findings are consistent with our main 

results, indicating that CFOs with longer career prospect are less likely to engage in earnings 

management. 

2.7.3 Propensity Score Matching 

Selecting a CFO may not be a random decision. For example, it may be the case that firms that 

do not engage in earnings manipulation tend to hire CFOs who are long-term oriented in their decision-

making process. As Panel B of Table 2 presents, CFOs with high DH tend to work in young and internet 

firms with top-tier investment banks. However, our findings might be driven by the above selection 

bias. Hence, we initially perform the propensity score matching analysis control for endogeneity by 

creating comparable pairs that only differ in the value of CFO career concerns.   

We firstly run a probit regression to estimate the propensity scores. For each treatment company 

with high CFO DH, we select a matching control company with low CFO DH employing a nearest 

 
12 Our instruments are based on the Fama-French 17 industry classification. 
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neighbor algorithm with caliper 0.01. We use this approach without repetition and compute the 

propensity score for each company, after including control variables that essentially capture all the CFO 

and company features used in the baseline model. 

This approach generates 646 unique pairs of companies, i.e., about 53% of the initial sample. 

Panel A of Table 8 presents the mean differences for each explanatory variable between the treatment 

group (corporates with high career concern CFOs) and the control group (corporates with low career 

concern CFOs). The results show that difference between the two groups are insignificant, suggesting 

that this matching method succeeds in making the group of companies with high CFO DH comparable 

to the group with low CFO DH13. Then, we re-run the OLS models of Table 5 and employ PSM on the 

matched sample. Although this approach reduces the sample size by about half, our results in both cases 

(Panel B and C) remain robust and confirm the negative relationship between CFO DH and earnings 

management.  

[Insert Table 1-8 here] 

2.7.4 Entropy Balancing Approach 

Although to some extent the propensity score matching analysis effectively mitigate 

endogeneity concerns, results from this method can still be sensitive for many reasons. First, PSM is 

sensitive to matching parameters that can alter the conclusions, such as weight of 0 or 1, choice of the 

caliper width, matching with or without replacement of the number of control companies matched to 

treated firms. Moreover, it has lower model efficiency and more first-stage model dependency, and 

finally, it is affected by the lower statistical power of a reduced sample size (Hainmueller, 2012; 

Hendricks et al., 2019). 

Thus, to corroborate the PSM approach, we also adopt a robust multivariate matching technique 

known as entropy matching, that weights each observation to ensure that post-weighting distributional 

properties of treated (high CFO DH) and untreated (low CFO DH) groups are equal and ensure the 

covariate balance (Hainmueller, 2012; Jacob et al., 2018; Chapman et al., 2019; Hendricks et al., 2019). 

Under the PSM approach, observations are either included or excluded from the matched sample based 

on the weight of 1 or 0 assigned from the first-stage treatment model. Therefore, our sample size reduces 

by approximately 50% using PSM method due to the imbalance between observations with high CSR 

DH and those with low CFO DH in our unmatched sample. As opposed to discrete weights used by 

 
13 Following the same procedure for the other measures for EM, our results remain the same. 
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PSM, entropy balancing identifies a set of continuous weights which preserves the entire sample. 

Possible weights with value above or below one are assigned to control groups during the algorithm 

proceeds, which repeats over multiple iterations until the chosen distributional properties for the 

matched variables of treated observations are identical with those of post-weighted control observations. 

14 Using this approach, we next estimate the same regressions as in Table 5 and demonstrate that the 

results using the entropy-balanced control sample are in line with those reported in Table 5.  

[Insert Table 1-8 here] 

 2.8 Robustness Analysis 

2.8.1 Alternative Measures for Earnings Management 

In the baseline analysis, we adopt the modified Jones (1991) model and the performance- 

matched accruals model (Kothari et al., 2005) to explore the relation between CFO career prospects and 

earnings manipulation. For robustness, we repeat the main analysis using discretionary current accruals 

as an alternative measure of earnings management (Dechow and Dichev, 2002) because prior research 

shows that most accruals variation is driven by current accruals (Dechow, 1994; Teoh et al., 1998). We 

further consider the impact of long-term accruals by adding sales growth and PPE to respectively reflect 

firm performance and depreciation. Specifically, 

𝑇𝐶𝐴𝑖,𝑡

𝑇𝐴𝑖,𝑡−1
= 𝛽0

1

𝑇𝐴𝑖,𝑡−1
+ 𝛽1

𝐶𝐹𝑂𝑖,𝑡−1

𝑇𝐴𝑖,𝑡−1
+ 𝛽2

𝐶𝐹𝑂𝑖,𝑡

𝑇𝐴𝑖,𝑡−1
+ 𝛽1

𝐶𝐹𝑂𝑖,𝑡+1

𝑇𝐴𝑖,𝑡−1
+ 𝛽1

∆𝑆𝐴𝐿𝐸𝑆𝑖,𝑡

𝑇𝐴𝑖,𝑡−1
+ 𝛽1

𝑃𝑃𝐸𝑖,𝑡

𝑇𝐴𝑖,𝑡−1
+ 𝜀𝑖,𝑡        (8)          

where 

𝑇𝐶𝐴𝑖,𝑡 = (∆𝐶𝐴𝑖,𝑡 − ∆𝐶𝑎𝑠ℎ𝑖,𝑡) − (∆𝐶𝐿𝑖,𝑡 − ∆𝑆𝑇𝐷𝑖,𝑡) 

𝐶𝐹𝑂𝑖,𝑡 = 𝑁𝐼𝐵𝐸𝑖,𝑡 − (𝑇𝐶𝐴𝑖,𝑡 − 𝐷𝐸𝑃𝑖,𝑡) 

where 𝑇𝐶𝐴𝑖,𝑡 is total current working capital accruals; 𝑇𝐴𝑖,𝑡−1 is lagged total assets; 𝐶𝐹𝑂𝑖,𝑡 is operating 

cash flows; ∆𝑆𝐴𝐿𝐸𝑆𝑖,𝑡 is change in sales; 𝑃𝑃𝐸𝑖,𝑡 is property, plant and equipment in gross value; ∆𝐶𝐴𝑖,𝑡 

is change in current assets; ∆𝐶𝑎𝑠ℎ𝑖,𝑡 is change in cash; ∆𝐶𝐿𝑖,𝑡 is change in current liabilities; ∆𝑆𝑇𝐷𝑖,𝑡 is 

change in short-term debt; 𝑁𝐼𝐵𝐸𝑖,𝑡  is net income before extraordinary items; 𝐷𝐸𝑃𝑖,𝑡  is amount of 

depreciation and amortization. The predicted value from Eq. (8) equals to non-discretionary current 

 
14 The study of Hainmuller and Xu (2013) provides a complete guidance of how you can implement this method on Stata. 
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accruals. We use the residual which equals to the discretionary current accruals to proxy for earnings 

management. 

 We also use financial misstatements to capture earnings quality, which is a dummy variable 

equal to one if firm’s financial statement for the offering year is restated (Armstrong et al., 2013). This 

measure is related to our research question as it deals with CFOs and prior research also discusses its 

negative effects on the firm’s ability to raise capital and top executives’ career (Hribar and Jenkins, 

2004). In addition, firms strive to repair reputation damage in the wake of restatements (Chakravarthy 

et al., 2014). In Panel A of Table 9, we find that the choice of earnings quality measures does not change 

our findings with regard to the negative relationship between CFO career prospects and earnings quality. 

[Insert Table 1-9 here] 

2.8.2 Alternative Measures for CFO Career Prospects 

In this subsection, we examine if our findings are robust to alternative definitions of CFO career 

prospects. When investigating the existence of a systematic association between CFO career prospect 

and earnings management, we follow Antia et al. (2010) and employ the definition of CFO decision 

horizon to define the CFO career prospects. In particular, we use a continuous variable created by using 

both the CFO tenure and CFO age which are industry-adjusted. Alternatively, we could define CFO 

career prospects as a dummy variable equal to 1 if the CFO age and tenure is above the sample median, 

and 0 otherwise (Gibbons and Murphy, 1992; Chevalier and Ellison, 1999). 

Panel A of Table 9 reports the impact of CFO career prospects on EM by using an alternative 

proxy for CFO career prospects, while Panel B presents the results of the influence of the components 

of CFO career prospects on EM. Our results in Panel A are consistent with our prior findings. The 

economic effects are significant: the coefficient on CFO career prospects in specification (2) is -0.07, 

indicating that firms led by CFOs with long career prospects are related to a 7% decrease in abnormal 

accruals. In Panel B, we document that the attenuated effect of CFO career prospects on accruals 

manipulation and combined real earnings management is mainly driven by CFO age, while CFO tenure 

is more likely to impact firms’ use of discretionary expenditures. Notably, the separate use of CFO age 

and tenure may not fully capture the effect of CFO decision horizon compared to the industry adjusted 

measure used in our main model. Prior studies have focused on manager age to proxy for horizon 

problem (Cazier, 2011; Li et al., 2017; Oh et al., 2016). Although a general view is that younger 

executives tend to have longer tenure, it fails to consider the industry effect (Lee et al., 2018). For 

example, companies in high-tech industries are characterized with young management team, and the 
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turnover rate of senior managers also varies within different sectors. Therefore, our use of industry-

adjusted proxy for CFO career prospect with the IPO firm is superior to normal horizon measures. 

[Insert Table 1-9 here] 

 2.9 Cross-Sectional Analysis 

The evidence documented so far predicts a lower likelihood for IPO firms with younger and 

short-tenured CFOs to report inflated earnings. In this section, we further investigate how the negative 

association between CFO career prospects and earnings management is pronounced or weakened due 

to cross-sectional variations of internal and external monitoring, product market competition, and CFO 

incentives. 

2.9.1 Internal and External Monitoring 

Several studies argue that effective board governance could constrain income-increasing 

earnings management behavior and deliver better firm performance (Klein, 2002; Peasnell et al., 2005). 

Specifically, Beasley (1996) states that firms with board composed of large proportions of outside 

directors are less likely to commit financial statement fraud. Other board characteristics such as number 

of directorships held by directors in other companies and board meeting frequency are also found to be 

associated with decreased level of discretionary accruals (Xie et al., 2003). 

Prior literature suggests that CEOs have power to exert pressure on their subordinates and alter 

financial related decisions to pursue personal interests. Adams et al. (2005) support that powerful top 

managers can affect key decisions in their companies and they are able to impose their own agenda. 

Feng et al. (2011) find that powerful CEOs with high equity incentives could drive the choice of CFOs 

to manipulate earnings. Bishop et al. (2017) also point out that CEOs rather than CFOs are the actual 

orchestrator behind firm misreporting. 

Prior research documents that apart from the internal monitoring through the corporate 

governance quality, institutional ownership can also play a vital role in monitoring managers. (e.g., 

Agrawal and Mandelker, 1990; Bushee 1998; Parrino, Sias, and Starks 2003; Chen, Harford, and Li, 

2007). Elyasiani et al. (2017) find that monitoring institutions have a mitigating effect on EM on bank 

holding firms. Similarly, Sakaki et al. (2017) provide evidence that companies with institutional 

ownership are negatively related to real earnings management. Also, Bushee (1998, 2001) document 

that long-term institutional investors serve a monitoring role in reducing myopic investment behaviors. 
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Following this stream of literature, we employ institutional-ownership concentration to measure 

external monitoring15. 

Therefore, we predict that the suppressed influence of CFO career prospects on earnings 

management is more pronounced in IPO firms with stronger corporate governance. Moreover, we 

expect internal governance to be more effective in constraining real EM when CEOs are less powerful. 

Finally, we predict that the effectiveness of CFO career prospects increases with institutional ownership. 

Consistent with our expectations, our results in Panel A of Table 10 demonstrate that the negative 

relation between CFO career prospects and EM is stronger among firms with greater monitoring 

(governance quality, non-powerful CEOs, and high institutional ownership). 

[Insert Table 1-10 here] 

2.9.2 Product Market Competition 

The findings on how market competition affects managerial behavior are ambiguous. On the 

one hand, effective competition plays a role in disciplining managers and substitutes for corporate 

governance. For instance, Shi et al. (2017) suggest that companies with high product market competition 

have lower real EM. Tang (2018) argues that intense industry competition could mitigate agency 

problem and align managers’ interests with those of shareholders. This discipline effect implies that 

CFOs would be motivated to take more real efforts to deliver better performance rather than manipulate 

earnings. On the other hand, however, competitive pressure could also induce CFOs to misreport 

financial outcomes to reduce dismissal risk and the possibility of firm takeover (Bergstresser and 

Philippon, 2006; Markarian and Santalo, 2014). 

Following prior research (Giroud and Mueller, 2011; Balakrishnan and Cohen, 2013; Tang, 

2018), we use the Herfindahl–Hirschman index (HHI) as a measure of product market competition16. 

The regression results presented in column (3) and (4) of Panel A, Table 10 suggest that the conservative 

reporting inclination for CFOs with long career prospect is concentrated among firms in fiercely 

competitive industries, which supports the discipline function. 

[Insert Table 1-10 here] 

 
15

 Ownership HHI of institutional investors. 
16 The smaller the HHI, the more competitive the industry is. 
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2.9.3 CFO Compensation Incentives 

To remedy the adverse consequences arising from the agency problem, an increasing amount of 

stock-based and option-based executive compensation has been awarded to managers during the past 

decade. Theoretically, higher stock ownership could encourage managers to boost firm’s long-term 

performance, thus align managers’ activities with shareholders’ interests (Morck et al., 1988; Hanlon et 

al., 2003). Recent studies, however, point out that performance-related pay could also induce managers 

to focus on short-term stock prices and result in earnings manipulation. For example, Cheng and 

Warfield (2005) document that managers with high-equity incentives including stock-based 

compensation and stock ownership are more likely to engage in income-increasing earnings 

manipulation and sell shares in the year after earnings-announcement. Bergstresser and Philippon 

(2006) demonstrate that the larger portion of CEO’s potential compensation associating with stock or 

option awards, the higher the level of discretionary accruals could be. However, Laux and Laux (2009) 

suggest that an increase in executive compensation does not necessarily lead to earnings management. 

Given the fact that CFOs are more closely related to firms’ accounting choice and financial 

performance, their equity incentives should have more influence on earnings management than those of 

CEOs. Jiang et al., (2010) state that CFO incentives play a more important role in determining the 

magnitude of accruals and the likelihood of beating or meeting analyst forecasts. Therefore, we predict 

that when CFOs have less equity incentives, the negative relation between CFO career prospects and 

earnings management would be more pronounced. The regression results are presented in column (1) 

to (4), Table 10 (Panel B). The coefficient of CFO career prospects becomes insignificant when CFOs 

have high stock-based compensation and ownership, which supports our prediction. 

[Insert Table 1-10 here] 

2.9.4 Identification Approach– Quasi-Natural Experiment 

In this section, we employ the enforcement of non-compete agreements as an exogenous 

staggered change to CFO career concerns to perform a quasi-natural experiment. Prior literature shows 

that the high enforceability of these non-compete clauses constrains employees’ mobility and reduce 

the ability of top executives to accept job offers from competitors (e.g., Garmaise, 2011; Kini et al., 

2019). Therefore, an increase in the enforceability of the non-competition agreement means lower 

mobility of human capital in the external labor market which leads to less outside employment 

opportunities for CFOs and hence shorter career prospects.  
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We follow Garmaise (2011), Klasa et al. (2018), Huang et al. (2019), and Kini et al. (2019) and 

use state-level changes in non-compete agreement as an exogenous shock. Specifically, we utilize the 

updated non-compete enforcement index from Kini et al. (2019). Following the process outlined by 

Garmaise (2011), each state received a score from 0-12 based on 12 survey questions related to when 

each policy became effective, extent of enforcement, and the role of state courts in enforcement (Kini 

et al., 2019). A higher score represents greater noncompete enforceability within the local state. We 

then interact Non-Compete variable with the CFO DH. CFOs with enforced non-competition 

agreements have shorter career prospects, and therefore we expect a positive or insignificant coefficient 

on the interaction of Non-Compete and CFO DH. As predicted, our results in Table 11 show that the 

increases in enforceability weaken the negative effect of CFO career prospects on earnings 

management17.  

[Insert Table 1-11 here] 

 2.10 Conclusion 

While, Chief Financial Officers (CFOs) take responsibility for financial reporting planning, the 

prior literature has mainly focused on the role of Chief Executive Officers (CEOs) on financial 

reporting. The purpose of this study is to explore the impact of CFO career prospects on earnings 

management around IPOs. 

Using a large sample of US IPO companies, we document that firms with CFOs with long career 

prospects are less likely to engage in earnings management. Our results are robust to estimating our 

regressions using OLS, 2SLS estimation, propensity score matching and entropy balance approach. In 

subsequent analyses, we demonstrate that the relation between CFO career prospects and EM is stronger 

among corporates with internal and external monitoring. Further, we document that CFOs with long 

career prospects are related to higher post-IPO turnover and be promoted in higher positions in either 

the same firm or other public firms in the years following the IPO. 

Overall, the findings of this study suggest that CFOs seem to have greater influence than CEOs 

on earnings management around IPOs. The underlying mechanism that this association is driven is 

through career prospects. This study makes the following contributions. To the best of our knowledge, 

this is the first study that examines the association between CFO career prospects and earnings 

 
17 We also control for state-level economic and labor market conditions by using GDP, unemployment rate and personal 

income. Finally, to address the concern that the error terms in this state-level research design can be autocorrelated within 

states, we cluster the standard errors by state (Garmaise, 2011). 
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management. Finally, our study adds to CFO and IPO literature by investigating the effect of CFO 

career prospects on newly listed firms. 
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Appendix A: Definitions of Variables 
Variable Definition 

Panel A: CEO Characteristics 

CEO Age Age of CEO in years.   

CEO Gender Indicator variable equal to one1 if the CEO is male, and zero otherwise. 

CEO Tenure Number of years working as CEO in the firm until the IPO.  

Total CEO Pay The logarithmic value of CEO total compensation (salary, bonus, stock and option awards, non-equity 

compensation and other compensation) in the fiscal year prior to the IPO. 

CEO Power CEO Power Factor score is obtained from Principal Component Analysis (PCA) using CEO tenure, CEO 

ownership, CEO duality and CEO triality (CEO, chairman and president) 

Panel B: CFO Characteristics 

CFO Age Age of CEO in years.  

CFO Tenure Number of years working as CFO in the firm until the IPO. 

CFO Gender Indicator variable equal to one if the CFO is male, and zero otherwise. 

CFO Ivy League Indicator variable equal to one if the CFO is graduated from an Ivy League institution, and zero otherwise. 

CFO Qualified 

Accountant 
Indicator variable equal to one if the CFO is a qualified accountant, and zero otherwise. 

No. Roles Number of roles that the CFO holds in the past that are related to finance and accounting position.  

No. Firms Number of firms in which the CFO has worked for in the past. 

CFO Decision 

Horizon (DH) 
𝐷𝐻𝑖,𝑡 = [𝑇𝐸𝑁𝑈𝑅𝐸𝑖𝑛𝑑,𝑡 − 𝑇𝐸𝑁𝑈𝑅𝐸𝑖,𝑡] + [𝐴𝐺𝐸𝑖𝑛𝑑,𝑡 − 𝐴𝐺𝐸𝑖,𝑡], where 𝑇𝐸𝑁𝑈𝑅𝐸𝑖,𝑡 is the number of years the CFO 

has held that position prior to IPO, 𝐴𝐺𝐸𝑖,𝑡 is the age of the CFO who works for firm i in year t, 𝑇𝐸𝑁𝑈𝑅𝐸𝑖𝑛𝑑,𝑡 

(𝐴𝐺𝐸𝑖𝑛𝑑,𝑡) is the industry median of TENURE (AGE) (following Antia et al., (2010) and Lee et al., (2018)). 

CFO Career Horizon Indicator variable equal to one if both the CFO age and tenure are shorter than the sample median level, and zero 

otherwise. 

CFO Turnover Indicator variable equal to one if there is change in the position of CFO within five years after the issuing year. 

CFO Incentive 

Compensation 
The natural logarithm of the sum of stock and options granted to the CFO in the IPO year. 

CFO Ownership the number of shares plus the number of unexercised stock options beneficially held by CFO as a percentage of 

total shares outstanding 

Promotion Dummy variable equal to one if the CFO promoted in a higher position after her departure from the IPO firm, and 
zero otherwise. 

CFO other Public Dummy variable equal to one if the CFO hired by a public firm to work as CFO after her departure from the IPO 

firm, and zero otherwise. 

CFO Same Firm Dummy variable equal to one if the CFO remained in the same firm, and zero otherwise. 

CFO Private Firm Dummy variable equal to one if the CFO hired by a private firm to work as CFO after her departure from the IPO 
firm, and zero otherwise. 

CEO other Public Dummy variable equal to one if the CFO hired by a public firm to work as CEO after her departure from the IPO 
firm, and zero otherwise. 

CEO Same Firm Dummy variable equal to one if the CFO promoted to the position of the CEO in the same firm, and zero otherwise. 

CEO Private Firm Dummy variable equal to one if the CFO hired by a private firm to work as CEO after her departure from the IPO 
firm, and zero otherwise. 

CEO in a Public or a 

Private Firm 

Dummy variable equal to one if the CFO hired by either a public or a private firm to work as CEO after her departure 

from the IPO firm, and zero otherwise. 

Position in a Public 

Firm 

Dummy variable equal to one if the CFO hired by public firm after her departure from the IPO firm, and zero 
otherwise. 

Panel D: Firm Characteristics 

Initial Returns The percent difference between the closing price on the first day of trading and the offer price. 

Firm age The natural logarithm of firm age plus one using foundation year from Thomson Financial database as well as from 

the Field-Ritter dataset 

VC  Indicator variable equal to one if the IPO firm is backed by venture capital, and zero otherwise. 

Proceeds The natural logarithm of gross proceeds raised by the IPO estimated as shared offered times the offer price. 

Size The natural logarithm of total assets in the year prior to the issuing year 

High Underwriter Indicator variable equal to one for underwriters with a ranking score above or equal than 7.0, and zero otherwise. 

Underwriter rankings are obtained from the Jay Ritter’s website. 

Internet  Indicator variable equal to one if the IPO firm is an Internet firm. 

Technology firm 

 

Indicator variable equal to one for IPO firms with SIC codes 3571, 3572, 3575, 3577, 3578 (computer hardware), 

3661, 3663, 3669 (communications equipment), 3671, 3672, 3674, 3675, 3677, 3678, 3679 (electronics), 3812 

(navigation equipment), 3823, 3825, 3826, 3827, 3829 (measuring and controlling devices), 3841, 3845 (medical 

instruments), 4812, 4813 (telephone equipment), 4899 (communications services), and 7371, 7372, 7373, 7374, 

7375, 7378, and 7379 (software). 

Big 4 Auditor Indicator variable equal to one if the firm is audited by a big four audit firm, and zero otherwise.  

Nasdaq Indicator variable equal to one for NASDAQ-listed IPOs, and zero otherwise. 

Leverage Ratio of total liabilities over total assets in the fiscal year prior to IPO. 

EPS Indicator variable equal to one for positive earnings per share in the fiscal year prior to IPO, and zero otherwise. 

ISIZE The percentage of other companies that are larger than the company in the same industry. 

ICFOCOMP The percentage of other CFOs who are paid more than the CFO in the same industry. 
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Diversified Index Factor score obtained by using Principle Component Analysis (PCA) on the natural logarithm of sales, the natural 

logarithm of the number of segments, the natural logarithm of the number of geographic segments, and the natural 

logarithm of firm age. 

Diversified Firms  Indicator variable equal to one if the Diversified index is greater than the sample median, and zero otherwise. 

HHI Herfindahl-Hirschman Index, computing by squaring the market share of each firm competing in a market and then 

summing the resulting numbers.  

Board Independence The number of independent outside directors divided by the total number of directors. 

Governance Quality The first factor of adopting PCA to the following variables: the natural logarithm of the number of directors; board 

independence; an indicator variable equal to one if the board has a nominating committee that is composed solely 

of independent directors, and zero otherwise; the percentage of independent directors on the board that were 

appointed after the current CEO; the natural logarithm of the average number of other directorships held by outside 

director; an indicator variable equal to one if the majority of outside directors serve on three or more other boards; 

the natural logarithm of the number of board meetings. 

Institutional 

Ownership 

The amount of a company’s available stock owned by mutual or pension funds, insurance companies, investment 

firms, private foundations, endowments or other large entities that manage funds on the behalf of others. 

Non-Compete An index measuring the enforceability of non-compete agreements across different US states based on Garmaise 

(2011) and updated from Ertimur et al. (2018). 

Panel E: Earnings Management Proxies 

DACC Discretionary accruals in the offering year, calculated using the modified Jones (1991) model.  

AACC Abnormal accruals in the offering year, calculated using the modified Jones (1991) model and adjusted for the 

abnormal accruals of a performance-matched, non-IPO firm based on year, industry, and ROA according to the 

performance matching procedure suggested by Kothari et al. (2005).  

AOCF Abnormal operating cash flows in the offering year, estimated following Roychowdhury (2006). The value is 

multiplied by negative one.  

APROD Abnormal production costs in the offering year, estimated following Roychowdhury (2006).  

ADISEXP Abnormal discretionary expenses in the offering year, estimated following Roychowdhury (2006). The value is 

multiplied by negative one.  

REM1 Aggregate level of real earnings management in the offering year, calculated as the sum of abnormal production 

costs and abnormal discretionary expenses.  

REM2 Aggregate level of real earnings management in the offering year, calculated as the sum of abnormal cash flow 

from operations and abnormal discretionary expenses.  

TCACC Discretionary current accruals in the offering year, calculated as the residuals from equation (8) (following Teoh 

et al., 1998). 

Financial 

Misstatements 
Dummy variable equal to one if the firm’s financial statement for the offering year is restated, and zero otherwise 

 

 

  

https://www.investopedia.com/terms/p/pensionplan.asp
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Table 1-1: Yearly and Industry Distribution Statistics 

This table presents distributional statistics for a sample of 1,215 U.S. IPOs from 1 January 2000 to 31 December 2017. The IPOs are 

described by issue-year in Panel A, whereas in Panel B the IPOs are distributed by industry. IPO deals are retrieved from the Thomson 

ONE Banker database. CFO decision horizon is defined as: 𝐷𝐻𝑖,𝑡 = [𝑇𝐸𝑁𝑈𝑅𝐸𝑖𝑛𝑑,𝑡 − 𝑇𝐸𝑁𝑈𝑅𝐸𝑖,𝑡] + [𝐴𝐺𝐸𝑖𝑛𝑑,𝑡 − 𝐴𝐺𝐸𝑖,𝑡], where 

𝑇𝐸𝑁𝑈𝑅𝐸𝑖,𝑡 is the number of years the CFO has held that position prior to IPO, 𝐴𝐺𝐸𝑖,𝑡 is the age of the CFO who works for firm I in 

year t, 𝑇𝐸𝑁𝑈𝑅𝐸𝑖𝑛𝑑,𝑡 (𝐴𝐺𝐸𝑖𝑛𝑑,𝑡) is the industry median of TENURE (AGE) (following Antia et al., (2010)). A CFO is classified into 

subsample of high(low) DH if the CFO DH is above(below) the sample median. 

Panel A: Yearly Distribution 

 All IPOs Median 

CFO DH 

Median 

CFO Age 

Median 

CFO Tenure 

High DH Low DH 

Year N % N % N % 

2000   173 14.24 2 45 1 123 20.92 50 7.97 

2001 40 3.29 2 45.5 1 27 4.59 13 2.07 

2002 33 2.72 -2 48 2 16 2.72 17 2.71 

2003 27 2.22 3 43 2 19 3.23 8 1.28 

2004 95 7.82 0.5 46 2 50 8.5 45 7.18 

2005 70 5.76 0 47.5 1 36 6.12 34 5.42 

2006 76 6.26 0 46.5 2 43 7.31 33 5.26 

2007 80 6.58 0 47 1.5 42 7.14 38 6.06 

2008 13 1.07 0.5 47 1 8 1.36 5 0.8 

2009 25 2.06 -6 52 3 7 1.19 18 2.87 

2010 51 4.2 -1 48 3 21 3.57 30 4.78 

2011 60 4.94 -5 50 2 18 3.06 42 6.7 

2012 65 5.35 -4 49 2 26 4.42 39 6.22 

2013   106 8.72 -4.75 50.5 2 29 4.93 77 12.28 

2014   116 9.55 -2 49 1 45 7.65 71 11.32 

2015 78 6.42 -3.75 49.5 1 34 5.78 44 7.02 

2016 50 4.12 -2 49.5 1 18 3.06 32 5.1 

2017 57 4.69 -3 50 2 26 4.42 31 4.94 

Total 1,215    -1 48  2  588   627   

 

Panel B: Industry Distribution   

Industry-Two SIC Code 
All IPOs 

Median 

CFO 

DH 

Median 

CFO 

age 

Median 

CFO 

tenure 

 

High DH 

 

Low DH 

N % N % N % 

Oil and Gas (13) 39 3.21 0 47 1 17 2.89 22 3.51 

Food Products (20) 11 0.91 1 52 3 6 1.02 5 0.8 

Chemical Products (28) 251 20.66 -2 48 1 119 20.24 132 21.05 

Manufacturing (30-34) 29 2.39 -3.5 51 2 10 1.7 19 3.03 

Computer Equipment 

&Services 
(35, 73) 335 27.57 0 47 2 173 29.42 162 25.84 

Electronic Equipment (36) 110 9.05 0 47 1 58 9.86 52 8.29 

Scientific Instruments (38) 98 8.07 -3 49 1 39 6.63 59 9.41 

Transportation & Public 

Utilities 

(41, 42, 44-

49) 
74 6.09 2 47 2 43 7.31 31 4.94 

Wholesale & Retail Trade (50-59) 102 8.4 -2 48 2 45 7.65 57 9.09 

Entertainment Services (70, 78, 79) 16 1.32 -2 48 1.5 6 1.02 10 1.59 

Other  150 12.35 -0.75 48.5 1 72 12.24 78 12.44 

Total   1,215     588  627  
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Table 1-2: Summary Statistics 
The Table presents descriptive statistics for the sample of U.S. IPOs over the period from 2000 to 2017. CEO and CFO 

characteristics are presented in Panel A. Firm and offering characteristics are reported in Panel B, while Panel C presents the 

descriptive statistics on earnings management proxies. Tests of differences in means between the two sub-samples of IPO 

firms with a high CFO DH and those with low CFO DH are based on t-tests. The number of observations for each variable is 

1,215 All variables are defined in Appendix A. 

Panel A: CEO and CFO Characteristics 
 Full Sample (N=1,215) High CFO DH Low CFO DH Difference 
 Mean SD  Mean  Mean p-value 

CFO Age 47.80 7.10  42.18  53.07 0.0000 

CFO Tenure 2.46 2.42  1.81  3.06 0.0000 

CFO Gender 0.91 0.28  0.91  0.92 0.5830 

No. Roles 3.99 1.35  3.95  4.03 0.2970 

No. Firms 4.95 2.12  4.39  5.47 0.0000 

CEO Age 50.60 7.96  49.51  51.62 0.0000 

CEO Duality 0.65 0.47  0.57  0.73 0.0000 

Total CEO Pay $1,518,215 $2,739,011 $1,324,670 $1,699,721 0.0170 

Panel B: Firm and Offering Characteristics 

EPS 0.45 0.50  0.45  0.46 0.8984 

Size $782.93 $5,212.43  $753.03  $810.96 0.8466 

Proceeds $188.89 $693.10  $191.82  $186.15 0.8868 

Firm Age 13.44 16.08  12.24  14.56 0.0139 

Leverage 0.44 1.29  0.48  0.40 0.3109 

Initial Returns 21.19 41.94  23.62  18.91 0.0504 

Internet 0.10 0.30  0.12  0.09 0.0582 

Technology 0.39 0.49  0.40  0.38 0.5493 

Underwriter 0.39 0.49  0.36  0.41 0.0895 

High Underwriter 0.71 0.45  0.65  0.77 0.0000 

BigN Auditor 0.84 0.36  0.84  0.84 0.8852 

VC 0.57 0.49  0.57  0.57 0.9146 

Nasdaq 0.84 0.36  0.71  0.68 0.2611 

Panel C: Earnings Management Proxies 

 Full Sample (N=1,215) High CFO DH Low CFO DH Difference 
 Mean SD Median Mean  Mean p-value 

DACC -0.06 0.78 0.03 -0.12  -0.01 0.0098 

AACC -0.14 0.91 -0.04 -0.11  -0.07 0.0034 

AOCF 0.17 0.89 -0.02 0.19  0.15 0.4902 

APROD 0.75 1.89 0.29 0.74  0.75 0.9657 

ADISEXP -0.44 1.68 -0.05 -0.58  -0.31 0.0048 

REM1 0.31 2.53 0.21 0.16  0.44 0.0568 

REM2 -0.27 1.14 -0.05 -0.39  -0.15 0.0003 
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Table 1-3: CFO Departures on the Post-IPO Period 
This Table presents the occurrence of CFO departure within five years after the IPO date and how it affects the CFO career prospects 

using the Cox proportional hazards model of probability of CFO turnover. The sample period is from 2000 to 2013. Panel A reports 

the CFO turnover rates for the post-IPO period. Panel B displays the CFO DH effect on post-IPO CFO turnover. Regressions control 

for industry and year fixed effects whose coefficients are suppressed. Control variables are the same as in Table 5. Z-statistics are 

included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. All variables are defined 

in Appendix A. 

Panel A: CFO Turnover Rate 

Post-IPO Periods No. % 

1 176 14.49 

2 209 17.71 

3 223 18.39 

4 152 12.54 

5 92 7.54 

Total CFO Turnover 859 70.68% 

Panel B: The Effect of CFO DH on CFO Turnover 

CFO DH 
0.03*** 

(6.22) 

Control variables  Y 

Industry FE  Y 

Year FE  Y 

Number of Obs. 914 

Chi-Square 261.06 

 

Table 1-4: CFO Future after IPO 
The Table presents descriptive statistics for future of the CFO for the sample of U.S. IPOs over the period from 2000 to 2013. The 

new positions of CFO are presented in Panel A, whereas Panel B reports results from probit regressions for the probability of CFOs 

with longer career prospects to be promoted to higher positions. Tests of differences in means between the two sub-samples of IPO 

firms with a high CFO DH and those with low CFO DH are based on t-tests. The number of observations for each variable is 914. 

Control variables in Panel B are the same as in Table 5. All variables are defined in Appendix A. 

Panel A: Positions of CFO after the Offering 
 From the IPO date to December 2010 From the IPO date to CFO departure 

 Full 

Sample 

(N=914) 

High 

CFO DH 

Low 

CFO DH 

 

Diff. 

Full 

Sample 

(N=914) 

High 

CFO DH 

Low 

CFO DH 

 

Diff. 

 Mean Mean Mean p-value Mean Mean Mean p-value 
Promotion 0.31 0.37 0.25 0.0001 0.16 0.18 0.13 0.0736 
CFO other Public 0.23 0.21 0.15 0.0265 0.09 0.09 0.08 0.7837 
CFO Same Firm 0.06 0.04 0.07 0.0867 0.07 0.05 0.08 0.1466 
CFO Private Firm 0.48 0.42 0.34 0.0146 0.29 0.31 0.27 0.2363 
CEO other Public 0.05 0.03 0.02 0.4595 0.01 0.02 0.01 0.4885 
CEO Same Firm 0.08 0.02 0.01 0.0001 0.03 0.04 0.02 0.0709 
CEO Private Firm 0.10 0.01 0.01 0.1066 0.03 0.04 0.02 0.2279 
CEO in a Public or 
Private Firm 

0.14 0.19 0.10 0.0003 0.06 0.08 0.04 0.0313 

Position in a Public Firm 0.21 0.24 0.17 0.0194 0.10 0.18 0.13 0.0736 

Panel B: Probabilities of Promotion 
  

Promotion 

CEO in a 

Public or 

Private Firm 

Position in 

a Public 

Firm 

CEO other 

Public 

CFO other 

Public 

CEO Same 

Firm 

CFO Same 

Firm 

 (1) (2) (3) (4) (5) (6) (7) 

CFO DH 
0.011** 
(2.49) 

0.011** 
(2.22) 

0.010* 
(1.87) 

0.009 
(0.83) 

0.009* 
(1.67) 

0.011 
(1.56) 

-0.012 
(-1.51) 

Control Variables Y Y Y Y Y Y Y 
Industry & Year FE Y Y Y Y Y Y Y 
Pseudo R2 0.0745 0.0677 0.0878 0.1534 0.0887 0.1017 0.2107 
Number of 
Observations 

914 914 914 914 914 914 914 
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Table 1-5: The Effect of CFO Career Prospects on Earnings Management 
This table presents how CFO career concerns affect firm earnings management behavior. The dependent variables are DACC, 

AACC, AOCF, APROD, ADISEXP, REM1, and REM2. Panel A presents the impact of CFO DH on EM. Panel B displays the 

effect of CFO career concerns on EM by using an alternative measure, while Panel C reports the results of the effect of the 

components of CFO career concerns on EM. T-statistics are included in the parentheses and are adjusted for heteroscedasticity 

robust standard errors clustered by year and industry. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

All variables are defined in Appendix A. 

Panel A: The Impact of CFO Decision Horizon on Earnings Management 
 (1) (2) (3) (4) (5) (6) (7) 
 DACC AACC AOCF APROD ADISEXP REM1 REM2 

CFO DH 
-0.003** 
(-2.35) 

-0.010*** 
(-3.48) 

0.003 
(0.76) 

-0.006 
(-0.68) 

-0.013*** 
(-3.03) 

-0.014*** 
(-2.86) 

-0.010*** 
(-4.80) 

CEO DH 
-0.01 

(-0.82) 
-0.01*** 
(-3.01) 

0.01 
(0.39) 

0.01 
(0.20) 

-0.01* 
(-1.92) 

-0.01** 
(-2.50) 

-0.01*** 
(-5.62) 

CFO Gender 
0.07** 
(2.19) 

0.07 
(0.59) 

0.12 
(1.32) 

-0.14 
(-0.93) 

-0.08 
(-0.42) 

0.01 
(0.02) 

0.04 
(0.28) 

No. Roles 
-0.01* 
(-1.97) 

-0.04 
(-0.80) 

0.03* 
(1.80) 

0.03 
(0.68) 

-0.09** 
(-2.25) 

0.04 
(1.18) 

-0.06** 
(-2.03) 

No. Firms 
0.01*** 
(3.19) 

0.02 
(0.91) 

-0.01 
(-0.42) 

-0.04* 
(-1.76) 

0.03 
(1.10) 

-0.02 
(-0.98) 

0.02 
(0.93) 

Total CEO Pay 
-0.01 

(-0.59) 
0.01 

(0.11) 
0.01 

(0.07) 
-0.03 

(-0.91) 
-0.02 

(-0.37) 
-0.07 

(-0.62) 
-0.02 

(-0.72) 

Leverage 
0.03 

(1.24) 
0.07* 
(1.88) 

-0.03 
(-0.92) 

-0.17* 
(-1.74) 

0.08 
(1.52) 

0.01 
(0.04) 

0.05 
(1.04) 

EPS 
0.09*** 
(6.10) 

0.01 
(0.10) 

-0.13 
(-1.56) 

-0.04 
(-0.26) 

-0.02 
(-0.15) 

0.23*** 
(4.33) 

-0.15* 
(-1.66) 

Firm Age 
0.04** 
(2.11) 

-0.02 
(-0.65) 

-0.05 
(-1.29) 

-0.03 
(-0.45) 

0.06 
(1.08) 

0.09** 
(2.32) 

0.01 
(0.48) 

Size 
-0.01 

(-0.55) 
0.03 

(1.01) 
-0.13** 
(-2.45) 

-0.16** 
(-2.32) 

0.26*** 
(4.41) 

0.06 
(1.32) 

0.12*** 
(3.31) 

VC 
-0.05 

(-1.65) 
-0.02 

(-0.37) 
-0.06 

(-0.70) 
0.01 

(0.06) 
-0.12 

(-1.49) 
-0.17 

(-1.25) 
-0.18*** 
(-2.85) 

Technology 
-0.01 

(-1.07) 
0.07*** 
(2.80) 

-0.13*** 
(-15.84) 

-0.36**** 
(-2.74) 

-0.20*** 
(-3.26) 

-0.59*** 
(-4.63) 

-0.33*** 
(-6.51) 

Internet 
0.01 

(0.19) 
-0.03 

(-0.65) 
-0.09** 
(-2.54) 

-0.23 
(-1.53) 

-0.06 
(-1.03) 

-0.31** 
(-2.11) 

-0.15*** 
(-3.04) 

High Underwriter 
0.01 

(0.30) 
0.08 

(1.00) 
-0.11 

(-2.11) 
-0.28* 
(-1.76) 

0.03 
(0.49) 

-0.04 
(-0.90) 

-0.08 
(-1.12) 

Nasdaq 
-0.01 

(-0.36) 
-0.06 

(-1.18) 
0.02 

(0.47) 
0.04 

(0.31) 
0.05 

(0.76) 
0.21 

(1.36) 
0.07 

(1.54) 

BigN Auditor 
0.06* 
(1.71) 

0.04 
(0.29) 

0.04 
(0.56) 

0.36*** 
(2.77) 

0.01 
(0.01) 

0.10 
(0.47) 

0.04 
(0.22) 

Industry FE Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y 

Adjusted R2 0.0741 0.0591 0.1892 0.0926 0.1696 0.2027 0.1221 

Number of Obs. 1,215 1,215 1,215 1,215 1,215 1,215 1,215 
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Table 1-6: Controlling for CFO and Firm Characteristics 
This table displays the effects of CFO career prospects on Earnings Management using ordinary least square (OLS) regressions 

after controlling for several CFO and firm characteristics. The sample consists of initial public offerings from 2000 to 2017 in the 

US stock market. The dependent variables are DACC, AACC, AOCF, APROD, ADISEXP, REM1, and REM2.  Control variables 

are the same as in Table 3. T-statistics are included in the parentheses and are adjusted for heteroscedasticity robust standard errors 

clustered by year and industry. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. All variables are 

defined in Appendix A. 
Panel A: The Impact of CFO Decision Horizon on Earnings Management 

 (1) (2) (3) (4) (5) (6) (7) 
 DACC AACC AOCF APROD ADISEXP REM1 REM2 

CFO DH 
-0.003** 
(-2.20) 

-0.010*** 
(-3.02) 

0.004 
(0.77) 

-0.006 
(-0.73) 

-0.014** 
(-2.58) 

-0.014** 
(-2.46) 

-0.010** 
(-2.40) 

CFO Ivy League 
-0.04 

(-0.91) 
-0.07 

(-1.44) 
0.02 

(0.33) 
0.02 

(0.59) 
0.04 

(0.31) 
0.04 

(0.28) 
0.06 

(0.55) 

CFO MBA 
-0.04*** 
(-5.01) 

0.06 
(1.28) 

-0.06 
(-1.44) 

-0.03 
(-0.24) 

0.21** 
(2.31) 

0.05 
(0.59) 

0.14** 
(2.46) 

CFO Qualified 
Accountant 

0.02 
(0.88) 

0.08 
(0.77) 

-0.04*** 
(-4.93) 

-0.08 
(-0.82) 

0.13*** 
(2.99) 

0.01 
(0.12) 

0.09** 
(2.27) 

Board Ind. 
0.01 

(0.24) 
-0.08* 
(-1.78) 

0.01 
(0.08) 

-0.13 
(-0.68) 

-0.05 
(-0.26) 

0.04 
(0.32) 

-0.04 
(-0.37) 

Diversified Firms 
-0.02* 
(-1.75) 

-0.02 
(-1.03) 

-0.10*** 
(-2.64) 

0.51*** 
(8.20) 

-0.03 
(-0.54) 

0.11 
(0.82) 

-0.13** 
(-2.00) 

HHI 
-0.01 

(-0.15) 
0.09* 
(1.88) 

-0.06 
(-0.64) 

-0.07 
(-0.35) 

0.17 
(1.52) 

0.17 
(1.24) 

0.10** 
(2.46) 

Control Variables Y Y Y Y Y Y Y 

Industry FE Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y 

Adjusted R2 0.0806 0.0634 0.1923 0.1037 0.1741 0.2059 0.1294 

Number of Obs. 1,215 1,215 1,215 1,215 1,215 1,215 1,215 

 

Table 1-7: Two-Stage Least Squares 

This table reports the result from 2SLS estimation in which the dependent variables are DACC, AACC, AOCF, APROD, 

ADISEXP, REM1, and REM2. Control variables are the same as in Table 3. T-statistics are included in the parentheses and are 

adjusted for heteroscedasticity robust standard errors clustered by year and industry. ***, **, and * denote significance at the 1%, 

5%, and 10% levels, respectively. All variables are defined in Appendix A. 
 First-Stage Second-Stage 

 (1) (2) (3) (4) (5) (6) (7) (8) 
 CFO DH DACC AACC AOCF APROD ADISEXP REM1 REM2 

CFO DH 
 -0.003** 

(-2.35) 

-0.011*** 

(-3.26) 

0.003 
(0.77) 

0.20** 

(2.21) 

-0.013*** 

(-3.18) 

-0.010*** 

(-2.90) 

-0.010** 

(-2.37) 

ISIZE 
1.38** 
(2.49) 

       

ICFOCOMP 
3.96*** 
(4.53) 

       

Control 
Variables 

Y Y Y Y Y Y Y Y 

Industry FE Y Y Y Y Y Y Y Y 

Year FE Y Y Y Y Y Y Y Y 

Tests of endogeneity, relevance, and validity of instruments 

Kleibergen- 

Paap rank Wald 
F-Statistics 

10.41***        

15.35***        

Hansen’s J Test  0.02 0.03 0.46 1.75 0.67 0.37 2.67 

Hausman Test 
for exogeneity 

 
0.29 0.45 1.41 8.84** 4.53* 11.21*** 3.53* 

Adjusted R2 0.1424 0.0745 0.0592 0.1892 0.0926 0.1696 0.2028 0.1221 

Number of Obs. 1,215 1,215 1,215 1,215 1,215 1,215 1,215 1,215 
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Table 1-8: Propensity Score Matching and Entropy Balance 
This table displays the relation between High CFO DH and Earning Management using the One-to-One Propensity Score Matching 

(PSM) procedure and Entropy Balance Method. Panel A reports the probit model and univariate analysis for 323 firms with high 

CFO DH and 323 firms with low CFO DH. The dependent variable in probit regression is High CFO DH, which equals one if the 

CFO DH is greater than the sample median, and zero otherwise. Differences in means are obtained using t-test. Panel B displays 

the estimation of the OLS results on the matched samples. Panel C presents the estimation of propensity score matching on the 

matched sample. Panel D reports the estimation of the OLS results after entropy balancing. We use the nearest-neighbor estimator 

(nnmatch) from Abadie, Drukker, Leber, Herr and Inmbens (2004). Control variables are the same as in Table 3. All variables are 

defined in Appendix A.  

Panel A: Probit Model and Mean Differences Between Treatment and Control Group of PSM Sample (N=646) 

 Probit Model   
Mean- 

Treatment 
  

Mean- 

Control 
  Difference (p-value)   

CFO Gender 0.11  0.91  0.91  0.7133  
 (0.71)  

 
 

 
 

 
 

No Roles 0.11***  3.99  4.02  0.7438  
 (3.07)  

 
 

 
 

 
 

No Firms 0.19***  4.82  4.79  0.849  
 (8.25)  

 
 

 
 

 
 

CEO Age -0.02***  50.46  50.78  0.5617  
 (-3.00)  

 
 

 
 

 
 

CEO Duality -0.29***  0.63  0.71  0.0192  
 (-2.95)  

 
 

 
 

 
 

Total CEO Pay -0.04  $1,479,790  $1,449,999  0.8714  
 (-0.90)  

 
 

 
 

 
 

EPS -0.06  0.47  0.48  0.8885  
 (-0.64)  

 
 

 
 

 
 

Size -0.05  506.38  522.45  0.9006  
 (-1.41)  

 
 

 
 

 
 

Proceeds 0.01  4.47  4.44  0.6794  
 -0.54  

 
 

 
 

 
 

Firm Age -0.08  13.18  14.32  0.3262  
 (-1.63)  

 
 

 
 

 
 

Leverage 0.16  0.38  0.39  0.8383  
 (1.63)  

 
 

 
 

 
 

Initial Returns -0.01  20.53  22.95  0.409  
 (-0.24)  

 
 

 
 

 
 

Internet 0.27*  0.09  0.1  0.6304  
 (1.95)  

 
 

 
 

 
 

Technology -0.02  0.38  0.39  0.8291  
 (-0.18)  

 
 

 
 

 
 

Underwriter 0.09  0.39  0.37  0.5163  
 (0.90)  

 
 

 
 

 
 

High Underwriter -0.15  0.76  0.77  0.8036  
 (-1.32)  

 
 

 
 

 
 

BigN Auditor -0.01  0.83  0.84  0.6339  
 (-0.00)  

 
 

 
 

 
 

VC -0.12  0.55  0.57  0.4804  
 (-1.10)  

 
 

 
 

 
 

Nasdaq 0.02  0.7  0.71  0.7008  
 (0.22)    
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Panel B: The Impact of CFO Decision Horizon on Earnings Management on the Matched Sample 
 (1) (2) (3) (4) (5) (6) (7) 
 DACC AACC AOCF APROD ADISEXP REM1 REM2 

CFO DH 
-0.002** 

(-2.18) 

-0.008*** 

(-6.00) 

0.002 
(0.53) 

-0.003 
(-0.24) 

-0.010*** 

(-3.24) 

-0.015** 

(-2.21) 

-0.010*** 

(-3.19) 
Control Variables Y Y Y Y Y Y Y 

Industry FE Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y 

Adjusted R2 0.0863 0.0657 0.2109 0.1043 0.1800 0.2340 0.1217 

Number of Obs. 799 814 814 814 814 782 830 

Panel C: Propensity Score Matching on the Matched Sample 

 (1) (2) (3) (4) (5) (6) (7) 

 DACC AACC AOCF APROD ADISEXP REM1 REM2 

ATET 

(High CFO DH vs. Low 

CFO DH) 

-0.06* 

(-1.94) 

-0.14** 

(-2.09) 

-0.03 

(-0.60) 

-0.18 

(-1.21) 

-0.26*** 

(-2.67) 

-0.27** 

(-2.26) 

-0.20** 

(-2.54) 

Number of Observations 799 814 814 814 814 782 830 

Panel D: The Impact of CFO Decision Horizon on Earnings Management after Entropy Balance 
 (1) (2) (3) (4) (5) (6) (7) 
 DACC AACC AOCF APROD ADISEXP REM1 REM2 

CFO DH 
-0.008** 

(-2.27) 

-0.015** 

(-2.40) 

0.004 
(1.28) 

-0.014 
(-1.35) 

-0.018*** 

(-3.05) 

-0.019*** 

(-2.77) 

-0.014*** 

(-3.27) 
Control Variables Y Y Y Y Y Y Y 

Industry FE Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y 

Adjusted R2 0.0603 0.0797 0.1874 0.0876 0.1740 0.1244 0.1240 

Number of Obs. 1,215 1,215 1,215 1,215 1,215 1,215 1,215 
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Table 1-9: Alternative Measurements 
This table reports the OLS regression result for the effects of CFO career concerns on Earnings using alternative measures of 

earnings management and CFO career concerns. Control variables are the same as in Table 5. TheT-statistics are included in the 

parentheses and are adjusted for heteroscedasticity robust standard errors clustered by year and industry. ***, **, and * denote 

significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix A. 
Panel A: Alternative measures for Earnings Management 

 (1) (2)  
 TCACC Financial Misstatements  

CFO DH -0.002** -0.002**  

 (-1.94) (-2.18)  

Control Variables Y Y  

Industry FE Y Y  

Year FE Y Y  

Adjusted R2 0.1237 0.0665  

Number of Obs. 1,215 1,215  

Panel B: Alternative measures for CFO Career Prospects  
 (1) (2) (3) (4) (5) (6) (7) 
 DACC AACC AOCF APROD ADISEXP REM1 REM2 

CFO Career 
Prospects 

-0.20*** 
(-2.90) 

-0.07*** 
(-2.96) 

0.05 
(0.46) 

-0.16 
(-1.18) 

-0.22* 
(-1.94) 

-0.38* 
(-1.78) 

-0.17** 
(-2.03) 

Control Variables Y Y Y Y Y Y Y 

Industry FE Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y 

Adjusted R2 0.0616 0.0761 0.1889 0.0934 0.1695 0.1402 0.1224 

Number of Obs. 1,215 1,215 1,215 1,215 1,215 1,215 1,215 

Panel C: The Impact of CFO Career Prospects Components on Earnings Management 
 (1) (2) (3) (4) (5) (6) (7) 
 DACC AACC AOCF APROD ADISEXP REM1 REM2 

CFO Age 
0.01 

(0.80) 
0.01*** 
(4.90) 

-0.01 
(-0.23) 

0.01 
(0.96) 

0.01 
(1.39) 

0.02*** 
(2.86) 

0.01* 
(1.79) 

CFO Tenure 
0.02* 
(1.72) 

0.02* 
(1.76) 

-0.02 
(-1.35) 

-0.03 
(-1.55) 

0.04* 
(1.79) 

0.01 
(0.14) 

0.02 
(1.59) 

Control Variables Y Y Y Y Y Y Y 

Industry FE Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y 

Adjusted R2 0.0632 0.0597 0.1908 0.0947 0.1706 0.1392 0.1409 

Number of Obs. 1,215 1,215 1,215 1,215 1,215 1,215 1,215 
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Table 1-10: Cross-Sectional Analyses 
This table reports results from OLS regressions in which EM are our dependent variables and CFO DH is our main variable of interest. 

Panel A presents the results from the impact of internal monitoring and industry concentration on the association between CFO DH and 

abnormal accruals. Panel B presents the results from the impact of CFO incentives on the association between CFO DH and abnormal 

accruals. To compare the difference of the coefficients of CFO DH across different subsamples, we follow Clogg et al. (1995) and 

Paternoster et al., (1998). Control variables are the same as in Table 3. T-statistics are included in the parentheses and are adjusted for 

heteroscedasticity robust standard errors clustered by year and industry. ***, **, and * denote significance at the 1%, 5%, and 10 % 

levels, respectively. All variables are defined in Appendix A. 
Panel A: The Impact of Monitoring and Industry Concentration on the Association Between CFO DH and Abnormal Accruals 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 High 

Governance 

Quality 

Low 

Governance 
Quality 

Powerful 

CEOs 

Non- 

Powerful 
CEOs 

High 

Institutional 
Ownership 

Low 

Institutional 
Ownership 

 

High HHI 

 

Low HHI 

CFO DH 
-0.014** 

(-2.21) 
-0.007* 
(-1.80) 

-0.007 
(-1.37) 

-0.014*** 
(-3.01) 

-0.017*** 
(-10.98) 

-0.002 
(-0.52) 

-0.005 
(-1.28) 

-0.016*** 
(-9.55) 

Control 
Variables Y Y Y Y Y Y Y Y 
Industry FE Y Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y Y 
Adjusted R2 0.1001 0.0698 0.0758 0.0935 0.0829 0.0993 0.0909 0.0746 
Number of 
Observations 607 608 626 589 605 539 613 602 
z-statistic -0.94 1.01 -3.62*** 2.59*** 

Panel B: The Impact of CFO Incentives on the Association Between CFO DH and Abnormal Accruals 
 (1) (2) (3) (4) 

 High CFO Incentive 
Compensation 

Low CFO Incentive 
Compensation High CFO Ownership Low CFO Ownership 

CFO DH 
-0.001 
(-0.62) 

-0.021*** 
(-13.40) 

     -0.007 

(-1.37) 

-0.014*** 
   (-3.01) 

Control Variables Y Y Y Y 

Industry FE Y Y Y Y 

Year FE Y Y Y Y 

Adjusted R2 0.1227 0.0907 0.0758 0.0935 

Number of 
Observations 

606 538 626 589 

z-statistic 8.89*** 1.01 

 

Table 1-11: Effect of CFO Career Prospects on EM —Quasi-Natural Experiment 

This table presents results from OLS regressions on the interactive effect of CFO DH and Non-Compete on EM. The index 

measuring the enforceability of non-compete agreements across different US states is based on Garmaise (2011) and updated from 

Ertimur et al. (2018). Control variables are the same as in Table 3. T-statistics are included in the parentheses and are adjusted for 

heteroscedasticity robust standard errors clustered by year and industry. ***, **, and * denote significance at the 1%, 5%, and 10% 

levels, respectively. All variables are defined in Appendix A. 

 (1) (2) (3) (4) (5) (6) (7) 

 DACC AACC AOCF APROD ADISEXP REM1 REM2 

CFO DH -0.009*** -0.013*** 0.008 0.004 -0.032*** -0.028** -0.024*** 
 (-3.51) (-3.09) (1.06) (0.24) (-9.19) (-2.37) (-6.13) 

Non-Compete 0.023 0.018 0.003 0.026 0.047* 0.073 0.051** 
 (1.10) (0.66) (0.41) (0.75) (1.98) (1.56) (2.69) 

CFO DH × Non-Compete 0.001 0.001 -0.001 -0.003 0.005* 0.001 0.004 
 (0.62) (0.30) (-1.44) (-1.32) (2.06) (0.34) (1.47) 

Control Variables Y Y Y Y Y Y Y 

Industry & Year FE Y Y Y Y Y Y Y 

State FE Y Y Y Y Y Y Y 

Adjusted R2 0.070 0.067 0.154 0.096 0.147 0.106 0.102 

Number of Observations 1,215 1,215 1,215 1,215 1,215 1,215 1,215 
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Chapter 3 Corporate Social Responsibility and Firm Survival: Evidence from the Climate 

and Pandemic Crises 

 3.1 Introduction 

Over the past decade, corporate social responsibility (CSR) has come to the forefront of attention 

both among firms and in the academic literature (Campbell, 2007; Cheng et al., 2014; Christensen et al., 

2017; Davidson et al., 2019; Riedl and Smeets, 2017). According to the Global Sustainable Investment 

Review 2018, global CSR investment has reached $30 trillion – up 68% since 2014 and tenfold since 

2004.
18 Managers invest in CSR activities either voluntarily as part of their firm’s strategy or due to 

increasing societal pressure on firms to behave in socially responsible ways.  

Recently, light has fallen upon U.S. Securities and Exchange Commission (SEC) rules regarding 

the use by investors of CSR activities as a basis to select firms. The Labor Department in the U.S. 

suggested a ban on environmental, social and governance (ESG) investing: for example, using CSR as 

one of the criteria for investment in firms by financial advisers. The proposed ban was opposed by 95% 

of asset managers and market participants, indicating widespread support for the use of CSR activities in 

firms as a criterion for investment. Thus, in supporting CSR activities, leading investment manager 

BlackRock suggested that ESG data could be incorporated across asset classes in both active and index 

investment strategies to give a clearer picture of the financial risks and opportunities inherent in a 

portfolio. 

We focus on the relationship between a firm’s contribution to society through philanthropic 

activities and the recognition this receives over time that leads to longer-term survival. Several 

theoretical papers, starting with Coase (1937) and advancing through Alchian and Demsetz (1972), 

Jensen and Meckling (1976), Cornell and Shapiro (1987) and Krueger (2015), have argued that CSR 

activities have a positive effect on shareholder wealth because placing a focus on the interests of other 

stakeholders increases the latter’s willingness to support a firm’s operations, improving its longevity. 

These studies view the firm as a nexus of contracts between shareholders and other stakeholders, in 

which each group of stakeholders supplies the firm with critical resources or effort in exchange for 

claims that are either outlined in explicit contracts (e.g., wage contracts and product warranties) or 

suggested in implicit contracts (e.g., promises of job security to employees and continued service to 

customers): see, for example, Deng et al. (2013). Because firms that invest more in CSR activities (high-

 
18

 See the report by the Global Sustainable Investment Alliance: http://www.gsi-alliance.org/. 
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CSR firms) tend to develop stronger reputations for maintaining their commitments when it comes to 

contracts, stakeholders of such firms are likely to have stronger incentives to contribute resources and 

effort to the firms concerned and to accept less favorable contracts than stakeholders of low-CSR firms. 

Thus, contract theory suggests that the interests of shareholders and other stakeholders in high-CSR 

firms are in greater alignment than they are in low-CSR firms. Hence, CSR activities are more likely to 

contribute to long-term corporate profitability and efficiency (Freeman et al., 2004; Jensen, 2002). 

Since 2008, researchers have identified 335 human diseases as having emerged in the period 

between 1960 and 2004, and their names now run the gamut from A to Z, from Avian flu to Zika 

(Snowden, 2019). Furthermore, since 2003 the world has faced a series of medical challenges, such as 

the outbreaks of SARS, MERS and Ebola, that have required immediate global action and coherent 

global responses. The effects of the ongoing coronavirus (COVID-19) pandemic on every aspect of 

social and economic life have highlighted the importance of CSR not only for corporate survival but 

also for human longevity; COVID-19 has unleashed a series of responses that have changed the way 

firms will operate hereafter. The pandemic is still too new for us to be able to assess its final 

consequences. Nevertheless, the virus’s impact on communities has been substantial and several of its 

characteristics are closely related to the scope of this study, the origins of which pre-date the pandemic. 

Why has the pandemic afflicted society in such a significant way? Pandemics penetrate societies 

because of specific weaknesses in the relationships between people, the environment, and other species. 

In other words, COVID-19 has spread in the way it has as a result of the society we have created. At 

this point, it is worth mentioning that of all the issues raised by COVID-19, the most crucial is that of 

the preparedness or otherwise of governments, firms and people in confronting the virus that ignited the 

pandemic.  

Although each of the outbreaks referred to above was accompanied by a frenetic reaction at all 

levels, it was followed by a societal amnesia (so-called “business as usual”). Previous literature provides 

inconsistent evidence as to the impact of CSR on corporate financial performance and shareholder value, 

especially in the era of “chronic emergency” (as described by virologist Brian Bird) in which we now 

live (Bardos et al., 2020; Bhandari and Javakhadze, 2017; Fernando et al., 2017; Lys et al., 2015). In 

addition, little evidence exists as to whether greater CSR leads to lower risk of corporate failure or 

higher likelihood of delisting. We aim to address this gap in the literature by investigating the 

association between CSR and economic objectives from the perspective of corporate survival. 

Our choice of survival as the output proxy for firm success is appropriate. Firm survival depends 

on the work of creative individuals and leaders with exceptional knowledge and skills. At the same time, 
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it is also likely that involvement in parallel activities like CSR is highly appreciated and the specialized 

human capital conducting social support activities can be regarded as an asset with low redeployment 

ability. The comparative efficiency of CSR is vital because it addresses to both the social effect of the 

actions of non-profits, corporate interventions or other forms of collective action and their strategic 

sustainability. Their intensity, inspired by global natural phenomena that deliver shocks to the planet, 

such as the effects of climate change and pandemic disease, motivates us to explore whether particular 

firms are better able to achieve prosperity and survivability under such unprecedented conditions. 

Further, it is likely that the risk of CEO dismissal when corporate performance is disappointing 

varies between firms with high levels of CSR and those with low levels. Because firms with better social 

performance are at a potential disadvantage as a result of the expenditure associated with CSR, investors 

may be more sensitive to financial outcomes in an effort to ensure that such firms will not lose out to 

competitors as a consequence of this CSR investment. It is also possible that CSR itself disciplines CEO 

efforts to avoid self-interested pursuits that may compromise corporate performance. In this way, CSR 

is likely to play an important role in complementing corporate governance and mitigating managerial 

entrenchment. Thus, an important channel through which high-CSR firms might achieve better survival 

rates could be by retaining high-quality, well-performing CEOs, while dismissing those of low quality 

and/or who perform poorly. 

The lack of CSR-related evidence in the context of corporate longevity raises several interesting 

questions. Is it worth avoiding CSR to avoid “unnecessary” costs or does it pay to get involved in 

socially responsible activities? If CSR does “pay”, how should companies react at times of natural 

disaster, of global health threats such as a pandemic, and in response to the effects of climate change? 

Do CSR activities bring higher levels of corporate risk? What happens if a firm is involved in high 

levels of CSR activity, but its CEO fails to deliver satisfactory outcomes? Finally, what are the channels 

through which greater longevity is conferred on high-CSR firms?  

To shed light on this subject, we analyze the relationship between CSR activities and corporate 

survival using a panel sample of 2,622 publicly listed U.S. firms. CSR performance ratings were 

obtained from the Kinder, Lydenberg and Domini (KLD) Research & Analytics database, which is now 

part of Morgan Stanley Capital International (MSCI). To facilitate our analysis, we obtain biographical 

data on the CEOs of firms from the BoardEx database, data on the number of positive influenza tests 

reported to the Centers for Disease Control and Prevention (CDC) by Public Health Laboratories, and 

various climate change indicators, as well as details of state divorce rates from the United States Census 

Bureau.   
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Our empirical results may be summarized as follows: first, we find that firms with high levels 

of CSR tend to have a lower delisting risk and a longer survival period, suggesting that involvement in 

CSR signals that a company is more oriented to the long term, with a CSR strategy also helping to 

mitigate agency problems between managers and shareholders. The effect is both statistically and 

economically significant: high-CSR firms are 6.5% less likely to delist than low-CSR ones, and for each 

one-unit improvement in net CSR score, the failure risk reduces by 2%. We further investigate how the 

six individual dimensions of CSR affect corporate survival. The empirical evidence suggests that, in 

addition to product-related dimensions, environment, community, and employee relations are all key, 

economically significant factors that increase a firm’s survival rate and improve corporate performance. 

In addition, we find that high-CSR firms have better access to finance, indicating one mechanism by 

which CSR may enhance a firm’s survivability. 

Second, we show that high-CSR firms are more likely to survive pandemics and resist risks 

associated with climate change. In particular, in highly infected regions and during the peak years of a 

pandemic, high-CSR firms demonstrate substantially higher survival rates than others. Furthermore, 

infection rates are significantly lower in regions where higher levels of CSR are in evidence, suggesting 

bidirectional effects between CSR and a pandemic. Similarly, we use state-level CO2 emissions and 

temperature deviation from the mean as proxies for climate change risk and find that, in states with 

reduced levels of CO2 emissions and greater temperature departures from the mean, high-CSR firms 

outperform their low-CSR counterparts in terms of both financial performance and long-term survival.  

Third, our results address potential issues of endogeneity. Thus, firms may choose to invest in 

CSR activities as a result of particular corporate characteristics, which raises concerns about selection 

bias. To address this, we employ an instrumental variable (IV) analysis, and instrument for CSR 

activities using the state divorce rate, the Palmer Drought Severity Index (PDSI), and the regional 

infection rate. We also overcome a further challenge related to endogeneity by using a Heckman (1979) 

two-step model; our results remain unchanged after controlling for the inverse Mills ratio (IMR), 

indicating that our findings are not driven by unobservable omitted variables.  

To corroborate the inference from the main analysis, we perform several cross-sectional tests. 

First, we explore whether the effect of CSR on corporate survival varies with industry competition. 

Using the Herfindahl-Hirschman index (HHI) as a proxy for product market competition, we report that 

the impact of CSR is stronger in more competitive industries. This suggests that CSR generates 

competitive advantages that help firms to outperform their rivals. Second, we document that the 

negative association between CSR and corporate delisting is more pronounced when a firm’s internal 
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and external monitoring mechanisms are weak, as proxied for by a higher entrenchment index (E-index; 

Bebchuk et al., 2009) and lower institutional ownership. Third, we report an attenuation of the CSR 

effect for younger and smaller firms, suggesting that such firms are largely immune to the detrimental 

impacts of low CSR activity.   

Our study contributes to several strands of the literature, building first of all on recent work on 

CSR (Cronqvist and Yu, 2017; Dai et al., 2020; Davidson et al., 2019; Dyck et al., 2019; Hegde and 

Mishra, 2019; Kim et al., 2012; Liang and Renneboog, 2017; Moser and Martin, 2012; Nofsinger et al., 

2019). Previous research has examined the impact of CSR on various firm-level characteristics, such as 

value (Buchanan et al., 2018; Ferrell et al., 2016; Gao and Zhang, 2015), financial performance (Khan 

et al., 2016), M&A activity (Arouri et al., 2019; Bereskin et al., 2018; Deng et al., 2013), cost of capital 

(Dhaliwal et al., 2011), corporate cash holdings (Cheung, 2016), brand concepts (Torelli et al., 2012), 

and reputation (Brammer and Pavelin, 2006). In terms of stakeholder perception of CSR, prior studies 

have investigated stakeholder engagement (Jensen, 2002), investor reaction (Hartzmark and Sussman, 

2019; Hong and Kacperczyk, 2009), analyst forecasting error (Dhaliwal et al., 2012), and employee 

satisfaction (Edmans, 2011). However, empirical evidence in relation to the association between CSR, 

climate change, pandemics and long-term firm survivability is scarce. To the best of our knowledge, 

this is the first study to directly investigate the influence of corporate social performance on firms’ 

survival profiles.  

The second literature strand to which we contribute is that which analyzes factors affecting firm 

survival [e.g., capital structure policy (Chung et al., 2013), leverage level (Zingales, 1998), specialist 

CEOs (Gounopoulos and Pham, 2018), institutional quality (Baumohl et al., 2019)]. Because most 

research in this realm focuses on financial and managerial variables, we diverge from the mainstream 

by investigating the potential impact of CSR. We provide new evidence to suggest that CSR strategy 

benefits both stakeholders and shareholders by enhancing a firm’s survival capacity. Furthermore, we 

add to this literature strand by analyzing how each of the six CSR dimensions affects firm survival rates. 

Specifically, we find that not all CSR dimensions have equal influence on firm survivability and, thus, 

we highlight the importance of examining the various dimensions of CSR separately rather than only 

focusing on the concept as a whole. 

The third literature strand concerns how climate change interacts with CSR activities to affect 

firm survival. For instance, Choi et al. (2020) investigated how abnormal temperatures affect investors’ 

attention to climate change and the impact of this on the financial market, finding that unusually warm 

weather heightens public awareness and leads to lower stock returns for carbon-intensive firms. Krueger 
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et al. (2020) conducted a survey of institutional investors and showed that regulation-related climate 

risks have vital financial implications when it comes to investment decisions. We contribute to this 

literature strand by showing that although climate change is negatively associated with both firm 

survivability and financial performance, the effect is substantially weaker in the case of firms with high 

CSR activity. Moreover, we provide new evidence that firms with better social performance are more 

likely to survive crises during a pandemic period. 

We add to the literature by empirically testing the channels through which CSR affects firm 

performance, ultimately giving rise to longer firm survival. We also investigate a new channel through 

which CSR affects corporate performance. We argue that CEOs in more socially responsible firms face 

a higher risk of dismissal when delivering a poor performance than those in non-CSR firms, mitigating 

concerns of managerial entrenchment. The disciplining effect of CSR on CEO effort may also be 

regarded as another channel by which delisting risk is reduced and survival time is extended. 

The rest of the paper is organized as follows: Section 2 discusses the underlying theories and 

develops testable hypotheses; Section 3 describes the data formation procedure, explains our 

methodology, and reports our data and sample selection procedures. Section 4 presents our empirical 

tests and results, and Section 5 presents our results in relation to endogeneity. Section 6 reports the 

cross-sectional analyses, while Section 7 presents our empirical tests on the channels through which 

CSR might affect corporate performance. The robustness of our results is evaluated in Section 8, and 

we draw our conclusions in Section 9.    

 3.2 Theory and Hypotheses Development 

Previous studies have conducted wide investigation of the implications of CSR activities on 

corporate performance. Although the evidence is mixed, the vast majority conclude that high levels of 

CSR induce better financial performance and increase shareholder value (Deng et al., 2013; Lev et al., 

2010; Lins et al., 2017; Servaes and Tamayo, 2013). Such positive association is in line with the theory 

of the firm as a nexus of contracts, as developed by Coase (1937) and advanced by Jensen and Meckling 

(1976) and Hill and Jones (1992). Under this theory, a firm consists of a set of interrelated contracts 

between shareholders and various stakeholders, either explicit (e.g., employment contracts) or implicit 

(e.g., promises of expected working conditions and job security). While defaulting on explicit 

commitments would result in legal sanctions and bankruptcy, the payoffs on implicit claims are less 

certain because of their ambiguous nature. Firms that engage in CSR activities may be able to build 

stronger reputations (Brammer and Pavelin, 2006) and encourage stakeholder trust in their ability to 
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honor implicit commitments, thereby giving stakeholders more incentive to dedicate effort and resource 

to high-CSR firms than low-CSR ones.  

Specifically, Brown and Dacin (1997) found that positive CSR associations could enhance 

consumers’ overall evaluation of a firm, which in turn could improve customer perceptions of the firm’s 

products and generate greater revenues. Edmans (2011) investigated the 100 best U.S. companies to 

work for and documented a positive relationship between employee satisfaction as a socially responsible 

investment screen and long-term stock returns. In the same vein, Turban and Greening (1997) state that 

high-CSR firms are more likely to attract and retain high-quality employees. Enhanced stakeholder 

engagement contributes to superior CSR performance, inhibiting short-term opportunistic behavior by 

managers and reducing agency costs (Cheng et al., 2014). It is also argued that the social capital created 

by CSR activities can reduce idiosyncratic risk (Cheung, 2016) and provide firms with competitive 

advantages in the long run (Eccles et al., 2014). 

Recent research has also provided evidence that firms with high levels of CSR may gain benefits 

in the external capital market. For example, Dhaliwal et al. (2011) suggested that firms’ voluntary CSR 

disclosures are positively associated with subsequent reductions in the cost of equity capital, and high-

CSR firms tend to raise more capital when conducting seasoned equity offerings. Consistent with this, 

Cheng et al. (2014) examined CSR in relation to corporate financial constraints and found that CSR 

strategies lead to better access to finance through mitigation of information asymmetry. Focusing on 

the impact of CSR on firms’ M&A activities, Arouri et al. (2019) reported that deals conducted by high-

CSR firms have narrower arbitrage spreads and thus lower levels of uncertainty associated with them. 

Furthermore, firms with high CSR ratings are more likely to receive optimistic recommendations from 

analysts, making them more attractive to investors (Ioannou and Serafeim, 2015). On the basis of the 

above, we expect that long-time CSR-oriented firms that benefit from better stakeholder engagement 

and increased transparency may outperform their counterparts in terms of survival. We therefore 

hypothesize a positive relationship between CSR activity levels and firm survival:    

H1: Firms with high CSR are less likely to experience delisting and will survive longer. 

The COVID-19 outbreak has brought about unprecedented challenges to both society and the 

economy, causing immense disruptions to countless corporations. During the pandemic period, firms’ 

priorities have switched from pursuing financial outcomes to mitigating operational disruptions and 

surviving the crisis. A recent China-based survey carried out by McKinsey sheds light on the important 
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role that CSR plays in motivating people and keeping a company afloat during a pandemic.
19
 According 

to the survey, a majority (75%) of employees have engaged in or are aware of CSR activities in the fight 

against COVID-19, such as providing volunteer services or offering donations. Having thus understood 

the contribution that their company makes to society, employees may derive an additional sense of 

meaning from their work, which generates spiritual energy, which matters to firm survivability.   

Aside from supporting the community, CSR also provides a reflection of how firms treat their 

workers; for example, in terms of granting extra pay and providing essential protective equipment in 

the workplace. By participating in CSR activities, a firm can highlight its value to the public, build its 

reputation, and promote customer and employee loyalty, which in turn enhances corporate financial 

performance and long-term survival. Morningstar provides evidence that high-CSR stocks lost less 

money than non-CSR ones during market declines and displayed less volatility; similarly, Barron’s also 

finds that the most sustainable companies outperform the market.
20

 Therefore, high-CSR firms are 

expected to suffer less during the pandemic and survive longer in the post-pandemic period, which leads 

to our second hypothesis: 

H2: Firms that engage in CSR-related activities during the pandemic tend to perform better and survive 

longer in the post-crisis period. 

In recent decades, the world has been confronted by several climate-related hazards. The 

increasing frequency of natural disasters, such as severe heatwaves, droughts, wildfires, storms and 

floods, have raised wide public concern about climate change and the role of companies in fending off 

such a global crisis. The Economist reports that 67% of S&P 500 companies are now disclosing their 

emissions, compared to only 53% five years ago.
21
 The urgency of addressing climate change has shaken 

market confidence in less “green” corporations. For example, Choi et al. (2020) report that firms with 

high carbon emissions earn lower stock returns when abnormally warm weather is experienced and 

prompts more attention on climate change. This is consistent with the findings of Heinkel et al. (2001), 

which link the lower stock prices of polluting firms with fewer green investors and a resistance to risk-

sharing among non-green investors.   

Moreover, environmentally damaging behavior may invite additional regulatory scrutiny and 

 
19 

The survey is available at: https://www.mckinsey.com/featured-insights/asia-pacific/re-energizing-through-the-epidemic-

stories-from-china#. 
20

 The Morningstar article is available at: https://www.morningstar.in/posts/58587/esg-stocks-outperform-wider-

market.aspx; the Barron’s article is available at: https://www.barrons.com/articles/the-100-most-sustainable-companies-

51581095228. 
21

 See: https://www.economist.com/leaders/2020/06/18/green-investing-has-shortcomings. 

https://www.morningstar.in/posts/58587/esg-stocks-outperform-wider-market.aspx
https://www.morningstar.in/posts/58587/esg-stocks-outperform-wider-market.aspx
https://www.barrons.com/articles/the-100-most-sustainable-companies-51581095228
https://www.barrons.com/articles/the-100-most-sustainable-companies-51581095228
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greater external pressure. According to a survey conducted by Krueger et al. (2020), institutional 

investors have deep concerns about the risks to their portfolios of climate-related regulation, which they 

believe have already started to materialize. Therefore, we predict that firms that engage in higher levels 

of CSR activity and are located in states with higher public awareness of climate change will achieve 

better financial performance and are more likely to survive. This leads to our third hypothesis: 

H3: When subject to greater climate uncertainty, firms with higher levels of CSR activity tend to have 

better financial performance and to survive longer. 

Operating in highly concentrated industries requires firms to build competitive advantage to 

differentiate themselves from their rivals. Better CSR performance may generate firm-specific resources 

such as reputation, employee loyalty and customer satisfaction. For instance, Sharma and Vredenburg 

(1998) report that proactive environmental strategies are linked to organizational capabilities and 

competitive strength. Meanwhile, Sen and Bhattacharya (2001) and Simmons and Becker-Olsen (2006), 

propose a marketing function for socially responsible investments. These unique and intangible assets 

can be of high value and difficult for competitors to imitate, illustrating the potential of CSR activities 

to foster competitive advantage (Barney, 1991). Therefore, firms in industries that are subject to greater 

competition are more likely to benefit from CSR strategies than those operating in less competitive ones, 

where the switching costs for customers and employees are higher. This leads to our fourth hypothesis: 

H4: Ceteris paribus, the positive association between CSR and firm survival is more pronounced in 

competitive industries.  

The separation of management and ownership in modern corporations gives rise to the problem 

of agency, which argues that managers engage in various activities to pursue their own self-interest at 

the cost of shareholder wealth (Jensen and Meckling, 1976). High-quality corporate governance may 

help alleviate this problem by constraining managers’ incentives to invest in value-destroying projects 

(Shleifer and Vishny, 1997). For example, equity-incentive contracts involving share ownership and 

stock options may serve to better align the interests of managers with those of investors. In addition, 

institutional shareholders, acting as external monitors, may play an important role in disciplining 

managerial behavior (Chen et al., 2012). By promoting CSR activities, managers may signal their 

concerns for the long-term welfare of their firms by building stakeholder relationships (Bitektine, 2011; 

Hambrick and Mason, 1984). This helps to persuade investors that managers are less likely to take 

advantage of shareholders for personal benefit. Thus, CSR strategies may be regarded as evidence of 

managerial self-discipline and a focus on maximizing shareholder wealth. This logic suggests the 

following hypothesis: 
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H5: CSR plays a complementary role to corporate governance such that when corporate governance is 

weak, firms that engage in higher levels of CSR activity are likely to survive longer.   

 3.3 Data, Sample Selection and Summary Statistics 

3.3.1 Sample selection 

Our sample consists of general U.S. firms listed between January 1st, 2000 and December 31st, 

2013. We merged the CSR data with accounting data from Compustat and stock prices and delisting 

information from the Center for Research in Security Prices (CRSP). CRSP provides codes to indicate 

the status of the issuing firm, such as survival (code < 200), merger (code 200–300), exchange (code 

300–400), liquidation (code 400–500) and dropped (code 500–600). Each firm is tracked to the end of 

2018 or its delisting date if earlier. Financial firms with Standard Industrial Classification (SIC) codes 

6000–6999 and utility firms with SIC codes 4900–4999 were excluded from the sample. Observations 

with missing values were also deleted. Our final sample consists of 2,622 firms with 17,378 firm-year 

observations. 

We obtained the CSR ratings data from the MSCI ESG (STATS) database, previously known 

as the KLD Research & Analytics database. This provides an assessment of a firm’s exposure to (and 

management of) ESG risks and opportunities according to three principal types of source: (i) macro data 

at the segment or geographic level; (ii) company reporting and disclosure; (iii) data from other 

stakeholders, such as media and government. Started in 1991, each year the MSCI ESG rates the 650 

companies that together comprise the MSCI KLD 400 Social Index and the MSCI USA Index. In 2001, 

this scope was expanded to also include the 1000 largest U.S. companies by market capitalization and, 

in 2003, to companies comprising the MSCI USA IMI Index. 

In this study, we consider six dimensions of CSR performance: environment, community, 

human rights, employee relations, diversity, and product. However, it is possible that CSR is simply a 

proxy for corporate governance and our results may be biased as a result of omitted variables. Therefore, 

we use the governance dimension as a control variable in our baseline analysis. For each of the six 

dimensions, MSCI ESG provides a rating (either 0 or 1) of a number of strengths and concerns (or 

weaknesses). For example, MSCI ESG assigns a 1 to the “climate change energy efficiency strength” 

of the environment dimension if a firm is taking proactive steps to manage and improve the energy 

efficiency of its operations, and a 0 to the “tax disputes concern” of the community dimension if a firm 

has recently been involved in major tax disputes. We compute the net CSR score for each dimension, 

which equates to the difference between total strength ratings and total concern ratings. We also 
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aggregate the net score across all six dimensions to generate an overall CSR score. Detailed indicators 

for CSR activities are provided in the internet appendix. 

3.3.2 Sample distribution 

Table 2 reports the distribution of our sample by corporate delisting type, year and industry. 

Panel A presents the distribution of three subsamples categorized by trading status: 53% of firms 

survived within the sample period which are still in operation by the end of 2018, 42% are acquired and 

5% failed via bankruptcy, liquidation, or delisting due to other. Surviving firms demonstrated a higher 

mean of CSR than those that were acquired or failed. In addition, the mean CSR for the surviving firms 

is positive, whereas for the other two categories it is negative. In this study, both acquired and failed 

companies are treated as delisting firms. While acquisition is more likely to happen than failure, it is 

argued that numerous acquisitions are simply imminent failure (Chung et al., 2013). 
22
 

[Insert Table 2-2 here] 

Panel B depicts the distribution of observations across years and the survival rates of high-CSR 

and low-CSR firms. Firms are classified as high (low) CSR firms if the net CSR score is above (below) 

the sample median. In 2003, there is a considerable increase in the number of firms included in the 

sample as the coverage of the MSCI ESG database expands. Starting in 2000, there is a downward trend 

in mean CSR, which rebounds after 2010. This latter uplift may be a result of the global financial crisis 

of 2008–09, which highlighted the importance of trust in corporate affairs and drew greater public 

attention to CSR. We can also see that high-CSR firms are less likely to delist, with a better survival 

rate of 69.77% than the 63.66% rate for low-CSR firms. This pattern applies for every year in the 

undifferentiated sample with the exception of 2000, when the Internet bubble burst. Panel C of Table 2 

documents the sample distribution by industry, classified by two-digit SIC codes. Our observations 

concentrate on chemical products, and computer equipment and service, as well as the wholesale and 

retail trade sector. Four of the 14 sectors in our sample have a positive CSR average: food and beverage, 

chemical products, computer equipment and service, and electronic equipment. Within every industry 

but one, high-CSR firms demonstrate a higher survival rate than low-CSR ones. The only exception is 

the wholesale and retail trade sector, although the difference between the survival rates for the high- 

 
22 Recognizing that acquisition is not always bad news for the shareholders of the delisted stock, we differentiate acquired firms from 

other delisting types to check the robustness of our survival analyses in Section 3.8.3. Regression results are presented in our internet 

appendix. 
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and low-CSR firms is marginal (72.03% and 72.83%, respectively).
23
 

 3.4 Empirical Tests and Results 

To investigate the association between CSR and firm survival, we employed a semiparametric 

approach by utilizing a Cox proportional hazards model. Compared with traditional parametric 

regression models such as the ordinary least squares (OLS) and probit/logit models, survival analysis 

has advantageous features, including (i) the ability to deal with censored data and (ii) time-series data 

with different time horizons. Specifically, the limited duration of our sample period generates right-

censored observations, which means that some firms may never encounter delisting. A Cox model 

provides robust results regardless of the distribution of survival time (Baumöhl et al., 2019). We 

estimate the following model: 

h(t) = h0(t)𝑒𝑥𝑝[𝛽1𝐻𝑖𝑔ℎ 𝐶𝑆𝑅𝑖,𝑡 + 𝛽2𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠𝑖,𝑡 + 𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑠]          (1) 

where β is the parameter to be estimated, t is survival time and h0(t) is the baseline hazard function 

obtained when all covariates are set to zero. The dependent variable h(t) indicates the risk of failure. 

We focused on the variable High CSR, an indicator variable that takes a value of 1 if a firm has high 

CSR levels (i.e., the firm’s net CSR score is above the sample median) and 0 otherwise. For example, 

a positive coefficient denotes a high probability of firm failure and a short survival time; a negative 

coefficient indicates a low failure probability and a long survival time. In addition, to quantify the risk 

of default we compute the hazard ratio for each parameter by taking the exponent form of the coefficient. 

More specifically, a hazard ratio greater than 1 increases the likelihood of firm default, whereas a hazard 

ratio below 1 indicates that the covariate increases the probability of firm survival. 

We then expand our analysis with nonparametric estimates of hazard and survival functions. By 

employing these functions, we can compare the risk of failure as well as the survival profile among the 

high- and low-CSR firms. Put another way, the hazard function of firms with high levels of CSR activity 

should be below that of firms with low CSR levels, and vice versa for the survival function. To estimate 

the hazard and survival functions, we employ, respectively, the Nelson–Aalen cumulative hazard and 

the Kaplan–Meier survival estimates, which are defined as follows: 

Ĥ(t) = ∑
𝑑𝑖

𝑛𝑖
𝑡𝑖≤𝑡           (Nelson-Aalen hazard estimate) 

 
23

 We provide further analysis on the summary statistics in Table A.2 of the internet appendix. 
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Ŝ(t) = ∏
𝑛𝑖−𝑑𝑖

𝑛𝑖
𝑡𝑖≤𝑡       (Kaplan-Meier survival estimate) 

where 𝑑𝑖  is the number of companies delisting at time 𝑡𝑖  and 𝑛𝑖  is the number of companies under 

observation at time 𝑡𝑖.  

[Insert Figure 2-1 here] 

[Insert Figure 2-2 here] 

Figures 1 and 2, respectively, project the Kaplan–Meier survival and Nelson–Aalen cumulative 

hazard functions for firms with high (highcsr = 1) and low CSR (highcsr = 0) activity levels. In Figure 

1, the survival function of high CSR firms is above that of low CSR firms throughout the sample period, 

indicating that CSR activities increases the likelihood of firm survival. In particular, the probability of 

surviving at the end of 2005 is 85% for high CSR firms, compared to 80% for low CSR firms. Moreover, 

the gap becomes wider over time. By the end of 2015, firms with superior CSR performance are 8% 

more likely than non-CSR firms to survive (60% vs. 52%). Figure 2 corroborates the results from the 

Kaplan-Meier analysis by plots the hazard curves for firms with different CSR ratings. Consistently, the 

hazard curve for high CSR firms is below that of low CSR firms. The vertical distance between two 

groups becoming broader as the length of time increases, suggesting that the likelihood of delisting for 

firms with greater CSR activities are lower than that for irresponsible firms and the difference becomes 

larger as time passes. As a robustness check, we performed a log-rank test for the survival difference 

between two groups of firms. The result is consistent and significant at the 1% level. 

Panel A of Table 3 shows the results from Equation (1), which assesses the effect of High CSR 

and CSR net score on the probability of failure after controlling for various firm-level characteristics 

(see Specifications 1 and 2, respectively). We find that the coefficient on High CSR is negative and 

significant at the 1% level. To better interpret our findings, we also present each parameter β in the form 

of a hazard ratio, which measures the marginal effect of an independent variable. Specifically, a 

statistically significant hazard ratio indicates to what extent the probability of a firm exiting the market 

is multiplied when our CSR proxies alter by one unit. A negative coefficient implies a hazard ratio 

below one, suggesting that an increase in the covariate (i.e., better CSR performance) reduces the 

delisting risk (i.e., increases the survival rate). Similarly, a negative coefficient implies a hazard ratio 

of less than one, indicating that an increase in the covariate (or alternatively better CSR performance) 

reduces the delisting rate. In Panel A, the hazard ratio of High CSR firms is 0.935, indicating that those 

firms are 6.5% (1-0.935=0.065) less likely to delist than firms with Low CSR. Similarly, a one-unit 

improvement in net CSR score could increase a firm’s survival probability by 2% (1-0.980=0.020). 
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Both results are consistent with our findings from the Kaplan-Meier survival and Nelson-Aalen 

cumulative hazard functions, suggesting that high-CSR firms experience lower probability of default 

(higher probability of survival), supporting hypothesis H1. 

[Insert Table 2-3 here] 

In Panel B we conduct an important exercise that explores the degree by which each of the six 

CSR dimensions influences a firms’ probability of delisting. We document the coefficients of four out 

of the six CSR dimensions to be negative and highly statistically significant (the coefficients of the 

humanity and diversity dimensions are insignificant). The latter suggests that some dimensions are more 

important than others in influencing the probability of defaulting; that is, firms that put more weight on 

environmental protection, community engagement, employee relations and product safety and quality 

are more likely to survive in the long run. Among those four dimensions, the environment and 

community dimensions are the ones that contribute most to the prolongation of the lifespan of the firm. 

We argue that firms with a high sense of environmental and community responsibility are, respectively, 

23.5% and 18% less likely to delist than firms with a low sense of environmental and community 

responsibility. For the employee relations and product safety and quality dimensions those hazard ratios 

are 11.8% and 12.8%, respectively.  

As far as the results for the control variables are concerned, we find that highly leveraged firms 

experience lower survival rates, while larger firms with better financial performances (ROA and Gross 

margin), higher market values (M/B), higher dividend payouts, greater investments in R&D, and greater 

tangibility tend to display lower risks of default. Furthermore, firms audited by a “Big N” auditor are 

more likely to survive. Finally, we do not find a significant influence for corporate governance on the 

potential risk of delisting.
24
    

Pandemics and Climate Change 

The COVID-19 pandemic has caused severe disruption to businesses across all sectors, and 

firms are faced with navigation of a new economic landscape to ensure long-term survival. In the midst 

of these challenging times, CSR is expected to contribute toward the well-being of society. For instance, 

Starbucks is expanding its mental health benefits for employees to include up to 20 therapy sessions; in 

 
24

 We also control for religiosity, i.e., the ratio of the number of religious adherents in the firm's state to the total population in that state 

as of 2010. The results remained qualitatively the same.  
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a similar vein, Microsoft has committed to continue paying its hourly workers their existing rate, even 

though global demand has slowed.  

             To explore the potential impact of CSR activities on firms’ short-term performance and long-

term survival during a pandemic, we consider the number of positive influenza tests reported to the 

CDC by Public Health Laboratories during the period 2000–2013. The results in Panel A of Table 4 

show that high-CSR firms have greater survivability than low-CSR firms and this effect is more 

pronounced in regions that experience higher infection rates, indicated by the negative and significant 

coefficient on the interaction between High CSR and High infection region.
25
 High infection region is 

an indicator variable that takes a value of 1 if the annual infection rate for the region is above the median 

level for all regions, and 0 otherwise. In Panel B we generate an indicator variable, Peak year, which 

highlights the 2003 SARS and 2009 H1N1 peak years of the respective pandemics. The coefficients on 

the interaction term High CSR*Peak year are significant and larger than those on High CSR alone, 

suggesting a positive association between corporate social performance and financial performance 

during pandemic years. The estimated hazard ratio for the interaction term is 0.899, which indicates that 

firms with high levels of CSR activity are about 10% more likely to survive when encountering 

challenges from pandemics than those without. In Panel C, we also investigate the effects of CSR on 

regional pandemics. We find that for HHS regions that have higher median CSR scores or a larger 

number of high-CSR firms, the pandemic infection rate is significantly lower than in other regions.  

[Insert Table 2-4 here] 

 To investigate how climate change affects high-CSR firms’ performance and survivability, we 

use two variables: (1) an indicator variable that measures CO2 emissions per capita in each state; (2) the 

absolute value of mean temperature variation in the 20 years prior to our sample. The CO2 indicator 

(Low CO2 state) equates to 1 if per-capita CO2 emissions in the state where the firm’s headquarters are 

located are lower than the median level, and 0 otherwise. States that energetically advocate low-carbon, 

energy-saving and environmental protection policies are more likely to experience low levels of CO2 

emissions. Such constraints on corporate activities may result in higher operating costs and thus cause 

weaker financial performance or even threaten firm survivability. However, high-CSR firms in low-

CO2 states are already demonstrating greater care in reducing emissions and protecting the environment 

and are less likely to be negatively influenced by the associated regulation.  

 
25

 The U.S. Department of Health and Human Services (HHS) divides the country into 10 regions, with a regional office located within 

each. For example, the states of Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island and Vermont are classified as Region 

1. For more information on HHS regions see Table A.14 in the internet appendix. 
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In addition, firms with better social performance will have more opportunities to receive 

government support such as subsidies. We therefore expect that high-CSR firms will survive better in 

low-emission states, performing better than low-CSR firms. Large temperature variations also bring 

more uncertainty to operating conditions. In our analysis, we utilize the absolute value of temperature 

change rather than the actual anomaly value because both upward and downward changes in 

temperature reflect the extent of climate change exposure. We anticipate a negative association between 

state temperature change and corporate performance. However, when extreme levels of temperature are 

experienced, public awareness of the importance of CSR is raised, which may cause firms with high 

CSR levels to be favored over those with low CSR levels. Therefore, we predict that high-CSR firms 

will survive longer in conditions of more apparent temperature variation. 

             In Panel A of Table 5, we run a Cox survival model on the interaction terms High CSR*Low 

CO2 state and High CSR*Tempchange. As can be seen, while firms in low-CO2 states generally struggle 

to survive, those with high CSR levels have better survival rates, as illustrated by the negative and 

significant coefficient on the High CSR*Low CO2 state interaction. The hazard ratio of 0.848 indicates 

a 15.2% increase in the likelihood of survival when firms perform better in the social and environmental 

dimensions of CSR. This is consistent with the evidence in columns (1) and (2) of Panel B of Table 5, 

which show a positive correlation between the High CSR*Low CO2 state interaction term and, 

respectively, ROA and Tobin’s q. While ROA measures short-term performance, Tobin’s q is indicative 

of longer-term corporate value. Although we find that firm performance may be adversely affected by 

Low CO2 state in the short run, the positive effect of the latter on Tobin’s q suggests a beneficial effect 

on a firm’s long-term growth from low-emissions policies. In terms of the impact of temperature change, 

we find it has a negative influence on short-term corporate performance. Furthermore, we find that 

during periods of more substantial temperature variation, firms with high CSR levels tend to 

demonstrate better financial performance and survive longer than firms with low CSR levels. 

[Insert Table 2-5 here] 

 3.5 Endogeneity 

Identifying the impact of CSR on firm survivability poses an empirical challenge. For example, 

the decisions to engage in CSR activities and corporates delist risk may be jointly determined or both 

of them may be correlated with unobservable corporates features or omitted variables such as climate 

uncertainty, stability of local community or managerial traits. Moreover, it is likely that firms’ CSR-

related strategies are associated with specific firm characteristics such as financial performance. 
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Specifically, profitable firms have more resources for CSR investment than poor performance firms. In 

this case, the statistically significance may be driven by self-selection bias. In this section, we aim to 

mitigate the potential endogeneity concerns using the instrumental variable (IV) analysis, and the 

Heckman two-stage procedure. 

3.5.1 Instrumental variable analysis 

To mitigate the effect of unobservable omitted variables and remedy for endogeneity, we used 

the instrumental variable (IV) method. The instruments we used are the state divorce rate and the state 

volunteer rate. Our instrument selection was motivated by the following factors: First, previous studies 

demonstrate that a normative commitment to marriage serves as a strong catalyst for instilling pro-social 

preferences, values and behavior and fosters charitable contributions, community voluntarism, and the 

common good (Hegde and Mishra, 2019; Lillard and Waite, 1995; Stack and Eshleman, 1998). On the 

contrary, as one of the most disruptive events in an individual’s life, a divorce often involves conflicts 

and distress (Andric et al., 2020). High divorce rates reveal a lack of a sense of security as well as of 

responsibility and trust, which are important factors related to a CSR practices (Lins et al., 2017). Hence, 

we use the state-level divorce rate as an instrument for CSR and anticipate a negative impact on 

corporate social performance. Second, Husted et al. (2016) state that firms located in areas characterized 

by high levels of local CSR density are more likely to engage in CSR activities. Hence we follow Bardos 

et al. (2020) and expect that community related activities such as local volunteerism to be positively 

related to our CSR measure.  

To conduct our IV analysis, we ran the following first-stage regression to instrument for CSR: 

𝐶𝑆𝑅𝑖,𝑡 = 𝛽0 + 𝛽1𝐼𝑛𝑠𝑡𝑟𝑢𝑚𝑒𝑛𝑡𝑖,𝑡 + 𝛽2𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠𝑖,𝑡 + 𝐼𝑁𝐷_𝐹𝐸 + 𝑌𝑅_𝐹𝐸 + 𝜀𝑖,𝑡 

In both the first and second stage of our IV analysis, we used the same set of control variables 

as those used in Table 3. We also controlled for the industry and the year fixed effect
26
. Table 6 provides 

evidence consistent with our predictions. In Panel A, we ran the first stage regression with two CSR 

measures (CSR score and High CSR). Our estimates show that CSR is negatively associated with the 

state divorce rate and positively related to state volunteer rate. In the second step, we run an OLS 

regression and use the predicted CSR values from the first stage as the independent variable. The 

dependent variable is an indicator variable which equals one if a firm delist by the end of 2018, and zero 

otherwise. Our parameter estimates (see Panel B) indicate that firms with higher CSR performance are 

 
26

 We also consider the geographic peer effect, firms operating in the same state, a control for state fixed effect. Results remain unchanged. 

The complete tables are available upon request. 
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less likely to delist after considering the potential influences of unobservable omitted variables. To 

provide further support for our choice of instruments, we also performed the Cragg and Donald (1993) 

test to confirm the relevance of the instrumental variables and the Sargan (1958) overidentification test 

to examine the exogeneity of the instrumental variables. The F-statistics in the first stage exceed the 

critical value (Stock and Yogo, 2002), indicating that our instruments satisfy the relevant condition 

required for a valid instrument and that they are not weak. Moreover, the p-values of the Hansen J-test 

statistics are 0.213 and 0.701, respectively, indicating that our instrumental variables pass the 

overidentification test and are not endogenous. 

[Insert Table 2-6 here] 

3.5.2 Heckman two-stage procedure 

To address potential selection bias, we employed the Heckman (1976) two-stage regression. In 

the first stage, we use a probit model to estimate the probability of a firm opting for a high CSR strategy 

as follows: 

Prob[𝐻𝑖𝑔ℎ_𝐶𝑆𝑅 = 1]

= 𝑃𝑟𝑜𝑏𝑖𝑡(𝛾0 + 𝛾1𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛾2𝑅𝑂𝐴𝑖,𝑡 + 𝛾3𝐺𝑟𝑜𝑠𝑠𝑀𝑎𝑟𝑔𝑖𝑛𝑖,𝑡 + 𝛾4𝑆𝑖𝑧𝑒𝑖,𝑡

+ 𝛾5𝑅&𝐷𝑖,𝑡 + 𝛾6

𝑀

𝐵 𝑖,𝑡
+ 𝛾7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡 + 𝛾8𝑇𝑎𝑛𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 + 𝛾9𝐵𝑖𝑔𝑁𝑖,𝑡

+ 𝛾10𝐺𝑜𝑣𝑒𝑟𝑛𝑎𝑛𝑐𝑒𝑖,𝑡 + 𝛾11𝐴𝑛𝑜𝑚𝑎𝑙𝑦 𝑃𝑎𝑙𝑚𝑒𝑟 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 + 𝛾12𝑆𝑁𝐴𝑃𝑖,𝑡 + 𝐼𝑁𝐷_𝐹𝐸

+ 𝑌𝑅_𝐹𝐸 + 𝜀𝑖,𝑡) 

We also added various determinants of investing in CSR
27
 as well as control for industry and year fixed 

effects. One condition of the Heckman econometric technique is that it requires exogenous variables 

that are correlated with a company’s propensity to select a high CSR strategy, but not with survivability. 

To satisfy this exclusion restriction and to account for the exogenous shocks of climate change and the 

level of poverty, we utilized the anomaly Palmer Index
28
 and the Supplemental Nutrition Assistance 

Program (SNAP)
29
 in each state (see Table 7). The Palmer Index corresponds to meteorological drought 

and short-term agricultural droughts and reflects monthly drought conditions with no memory to 

previous monthly deficits or surpluses. A lower Index indicates more severe drought condition. Its 

 
27

 Namely, leverage, ROA, gross margin, firm size, R&D intensity, market-to-book value, dividend pay-out, tangibility, BigN and 

governance. 
28

 The data for the Palmer Index are retrieved from the National Oceanic and Atmospheric Administration (NOAA).  
29 

The data for SNAP are retrieved from FRED, Federal Reserve Bank of St. Louis. 



79 

 

anomaly value for each state is calculated as the difference between the annual Palmer Index and its 

mean value during the past 20 years prior to the sample period: 

𝐴𝑛𝑜𝑚𝑎𝑙𝑦 𝑃𝑎𝑙𝑚𝑒𝑟 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 = 𝑃𝑎𝑙𝑚𝑒𝑟 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 − 𝑀𝑒𝑎𝑛 𝑃𝑎𝑙𝑚𝑒𝑟 𝐼𝑛𝑑𝑒𝑥𝑖,1980−1999 

SNAP is the percentage of participants in the Supplemental Nutrition Assistance Program for 

each state. As the largest federal nutrition assistance program, SNAP provides food-purchasing 

assistance to eligible low-income individuals and families. Therefore, the proportion of population that 

receive nutrition supplement signals local poverty intensity. According to the first step, both Palmer 

Index and SNAP are negatively correlated with the probability of a corporate pursuing high CSR 

policies, indicating that firms located in states that encounter more severe drought conditions are more 

likely to engage in CSR activities while firms located in states with larger percentages of poor people 

(higher SNAP percentage) are less likely to do so.  

[Insert Table 2-7 here] 

In the second stage, we re-estimated the Cox proportional hazard model as in equation (1), 

including the inverse mills ratio (IMR) as an independent variable. The significant coefficient of IMR 

suggests that it is important to control for potential selection bias. Notably, our results remain unchanged 

despite the inclusion of IMR – that is, corporates with high CSR are less likely to default. The latter 

supports hypothesis H1. 

 3.6 Cross-sectional Analyses 

In this section we investigate whether the positive link between CSR and firm survival remains 

when the firms operate in competitive environments and are effectively monitored. For instance, in a 

competitive market, socially responsible corporates are more likely to create a good impression among 

customers (Simmons and Becker-Olsen, 2006). Nevertheless, on the one hand, CSR could be regarded 

as a successful marketing strategy, which further improves the firm’s competitive advantage, thus 

extending its survival; on the other, it is also possible that firms facing fierce competition reduce 

delisting risk by other means, such as improving operation-related (rather than CSR-related) activities. 

To investigate whether the positive link between CSR and firm survival is pronounced or weakened due 

to variations in competitiveness, we employed the Herfindahl-Hirschman index (HHI) of market 

concentration. A high HHI suggests that the firm operates in a highly concentrated industry and a low 

competition environment. Specifications (1) and (2) in Table 8 report our results on industry competition. 

We find that corporates with high CSR policies are 12% less likely to delist in a highly competitive 
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market and that CSR activities are more important for companies in sectors with high competition. 

These results support Hypotheses H1 and H4, that corporates with high CSR are less likely to default 

and that the positive association between CSR and firm survival is more pronounced in highly 

competitive industries. This is also consistent with our findings in Table 3 Panel B. Firms engaging in 

greater CSR activities are more competitive in terms of employee relations and product quality, which 

further contribute to corporate survival capabilities. 

[Insert Table 2-8 here] 

In addition, we explored the role of firm monitoring on the relation between CSR and company 

survival. We used the entrenchment index (E-index) of Bebchuk et al. (2009), which is obtained from 

the MSCI Governance Metrics to proxy for enterprise internal governance (a high E-index indicates 

poor governance) as well as the percentage of stocks held by all institutional shareholders (institutional 

ownership) to measure external monitoring. We observed that CSR prolongs the survival period in 

poorly governed firms and low institutional ownership (see Specifications 3 and 6 of Table 8). This 

result highlights the fact that CSR plays a complementary role to corporate governance and supports 

Hypothesis H5.  All in all, we highlight the importance of CSR for firms (with weak governance, either 

internally or externally) that operate in competitive industries for the following two reasons. First, apart 

from the discipline effects, competition may also induce managers to manipulate financial outcomes, 

with the latter suggesting firms operating in fierce competition are not always efficiently monitored. 

Second, while firms are more likely to fail when operating in highly competitive industries, greater 

degree of engagement in CSR activities can help firms differentiate from their competitors, thus 

prolonging their survival. 
30
 In the same vein, in firms with entrenched managers and lower institutional 

ownership CSR policy helps discipline managerial behavior thus increasing the rate of survival. 

In untabulated analysis, we further test whether CSR is a more or less important determinant of 

corporate survival on the basis of firms’ age and size. To achieve this, we re-estimate the baseline Cox 

model on subsamples of older/younger and larger/smaller firms.
31
 We find that CSR is more essential 

to the survival of older and larger firms, with younger and smaller firms that lack CSR activities being 

less prone to delisting. Policies that advance a firm’s social responsibility agenda may impose serious 

financial constraints as a result of the significant costs of promoting them, for instance through media 

exposure, and may also require substantial managerial experience, which in most cases is gained over 

 
30

 In order to mitigate the threats of a potential dismissal or firm liquidation and takeovers, or just to receive future financing (Bergstresser 

and Philippon, 2006). 
31

 Due to space limitations, we report the regression results in Table A.6 in the internet appendix. 
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time. This might explain why CSR matters more to the survival of older and larger firms than it does to 

that of smaller and younger ones. 

 3.7 Channels Through Which CSR Activities Affect Firm Survival 

Our findings thus far have shown that firms with high levels of CSR are more likely to survive. 

In this section, we seek to identify and analyze the most important channels through which this may 

occur. Having argued that high-CSR firms may achieve their better financial performance and longer 

survival times by attracting and satisfying more employees, observing higher environmental standards, 

making more corporate philanthropic contributions, improving customer satisfaction, gaining better 

access to finance, and encouraging corporate governance to discipline management behaviors, we now 

test these hypotheses. 

3.7.1 CSR dimensions and firm performance 

To assess the link between the six CSR dimensions and corporate performance, we estimate the 

following regression equation: 

𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙_𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 = 𝑎 + 𝛽𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑖,𝑡 + 𝛾𝑍𝑖,𝑡 + 𝐼𝑁𝐷_𝐹𝐸 + 𝑌𝑅_𝐹𝐸 + 𝜀𝑖,𝑡          (7) 

where i is the firm, t is the time, ROA is used as a proxy for financial performance, Dimension is a 

vector of the six dimensions of CSR, and Z is a vector of control variables, as in Table 3. We also 

estimate all regressions by including industry effects, defined at the 2-digit SIC code level, as well as 

year fixed effects.   

Table 9 shows the results derived from Equation (7). We find that for four of the six CSR 

dimensions there is a positive and economically significant link to corporate financial performance (see 

Specifications 1 to 6). For instance, the coefficients in Specifications 2 and 4 suggest that a one-

interquartile-range increase in CSR dimension (in these cases, ComHi and EmpHi) is associated with, 

respectively, a 0.027 and 0.025 increase in Financial_Performance. The economic impact of this effect 

is substantial, given that the sample mean of Financial_Performance (proxied by ROA) is 0.015. As an 

additional robustness test, we run the model of Equation (2) with all six CSR dimensions concurrently: 

qualitatively, the results are the same.
32
 

[Insert Table 2-9 here] 

 
32

 Due to space limitations, the results are not reported here but are available upon request. 
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We also consider Tobin’s q as an alternative proxy of corporate financial performance, running 

Equation (2) again, including the same CSR dimensions, vector of control variables, and industry and 

year fixed effects. We find the relationship between the six CSR dimensions and firm performance to 

be invariant (positive and statistically significant) to the inclusion of this alternative financial 

performance indicator. The results are statistically and economically consistent for both proxies of 

financial performance. More specifically, on average, a one-standard-deviation increase in the net CSR 

score is associated with a 5.23% higher ROA and a 2.99% higher Tobin’s q. 

To further test whether financial performance is indeed a channel through which CSR enhances 

firm survival, we compared the Cox model estimates with and without these two proxies of financial 

performance: our estimates show that both ROA and Tobin’s q have negative and significant 

coefficients. More importantly, the risk of failure for firms with high levels of CSR is 18.3% lower 

when proxied by firm performance than in the case in which performance was excluded from our 

regression analysis. To further corroborate our results, we test the statistical significance of the 

difference between the coefficients on CSR with and without these proxies and observe these 

differences to be statistically significant at the 1% level. 

3.7.2 CSR and access to external finance 

In this subsection, we test whether the positive association between CSR and corporate survival 

is driven by a firm’s enhanced ability to access external finance. To achieve this, we construct three 

proxies for capital constraints, the KZ index of Baker et al. (2003), the SA index of Hadlock and Pierce 

(2010), and the WW index of Whited and Wu (2006), and run regressions similar to Equation (2) using 

each as a dependent variable.
33
 We then examine whether the coefficients of CSR in these regressions 

are negative and statistically significant. The results are shown in Table 10, Panel A. We find that firms 

with high levels of CSR (or high CSR net score) are negatively associated with all three indices, and 

most of the coefficients are statistically significant at the 1% level. This suggests that high-CSR firms 

are less likely to encounter financial constraints.  

[Insert Table 2-10 here] 

In Panel B, we regress these three financial constraint indices against the probability of failure 

in the Cox model of Equation (1), while including the same set of control variables together with 

industry and year fixed effects, to test whether increased access to funds is one channel through which 

 
33

 See the internet appendix for more detail of how we estimated these indices. 
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high-CSR firms may increase their likelihood of survival. We find that, while the coefficients on CSR 

remain negative, the magnitudes of these coefficients reduce quite substantially after controlling for 

capital constraints. In summary, we argue that the higher a firm’s CSR involvement, the better its access 

to finance and, in turn, the higher its probability of survival, suggesting that reduction of capital 

constraints is, indeed, a channel through which firms with better CSR performance enhance their 

survivability 

3.7.3 Poor performance and CEO turnover 

Under the shareholder expense view, entrenched managers may use CSR to collude with 

stakeholders in order to pursue their own self-interest, such as personal reputation. If this is the case, 

then the negative relationship between CEO turnover and corporate performance would be less 

pronounced in firms with high CSR levels. To rule out this possibility and provide further evidence in 

support of our hypotheses, we test the impact of CSR on the performance–turnover association using 

the following equation:  

𝐶𝐸𝑂 𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖,𝑡 = 𝛽0 + 𝛽1𝑃𝑜𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 + 𝛽2𝐶𝑆𝑅𝑖,𝑡 + 𝛽3𝑃𝑜𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 ∗

                                    𝐶𝑆𝑅𝑖,𝑡 + 𝛽4𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5(
𝑀

𝐵
)𝑖,𝑡 + 𝛽6𝑆𝑖𝑧𝑒𝑖,𝑡 + 𝛽7𝐹𝑖𝑟𝑚 𝐴𝑔𝑒𝑖,𝑡 +

                               𝛽8𝐶𝐸𝑂 𝐴𝑔𝑒𝑖,𝑡 + 𝛽9𝐶𝐸𝑂 𝐺𝑒𝑛𝑑𝑒𝑟𝑖,𝑡 + 𝛽10𝐶𝐸𝑂 𝑇𝑒𝑛𝑢𝑟𝑒𝑖,𝑡 + 𝐼𝑁𝐷𝐹𝐸 + 𝑌𝑅𝐹𝐸 + 𝜀𝑖,𝑡  (8)                                                                                   

where CEO turnover is an indicator variable that equates to 1 if the CEO has been changed in a 

given year. Our regression results are shown in Table 11. The main variables of interest are Poor 

Performance*CSR net score in column (1) and Poor Performance*High CSR in column (2), the 

coefficients of both of which are positive and significant, indicating that CEOs in more socially 

responsible firms have a higher dismissal risk when delivering a poor performance than those in low-

CSR firms, mitigating the concern about managerial entrenchment through CSR activity. The 

disciplinary effect of CSR on CEO effort could also be regarded as a channel through which firm 

delisting risk is reduced and the survival period of a firm is extended. To test this conjecture, we 

incorporate the indicator of poor firm performance and the interaction between this and CEO turnover 

into the original Cox model. The results are shown in Table 11, Panel B. The coefficients on poor 

performance are positive and significant, a finding consistent with the notion that firms are less likely 

to survive if they perform weakly. However, the negative coefficients on the interaction term indicate 

that firm survivability is likely to increase if a poorly performing firm changes its CEO. We also note 

that although CSR still has a positive effect on firm survival after controlling for performance and CEO 

turnover, this effect becomes insignificant (in contrast to the results in Table 4), which confirms that the 
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disciplinary role of CSR on CEO effort is an important channel by which it reduces a firm’s risk of 

delisting. 

[Insert Table 2-11 here] 

3.7.4 CSR and labour productivity 

CSR activities may enhance corporate survival by raising employee morale and productivity. To 

test this conjecture, we utilize the natural log of the ratio of sales to the total number of employees in 

each firm as a proxy for labor productivity (Productivity). Table 12 presents the findings of the 

associated analysis. In Panel A, we find that in firms with high levels of CSR, employees tend to be 

more productive, which is consistent with our conjecture. We further include Productivity as an 

additional control variable and re-estimate the Cox model. Panel B shows that Productivity has a 

positive impact on firm survival, suggesting that labor productivity is another important channel through 

which CSR reduces firm delisting risk. 

[Insert Table 2-12 here] 

 3.8 Robustness Checks 

3.8.1 Alternative CSR indicator 

In the Cox model of Equation (1), we measure the overall CSR activity of firms by taking the 

difference between the total strength and total concern scores in each of the six CSR dimensions. 

However, the number of indicators can vary annually, making direct comparison between years and 

dimensions less accurate (Deng et al., 2013). We therefore adjust the strength and concern scores of 

each dimension by taking into account the respective number of indicators and subtracting the total 

adjusted score of concern from the total adjusted score of strength to obtain an overall adjusted CSR 

score.
34
 In an untabulated analysis, we observe that our primary finding that firms with high CSR levels 

are less likely to default is robust to the implementation of alternative CSR indicators, that is, Adjusted 

High CSR and Adjusted CSR net score.
35
 This finding supports hypothesis H1. 

 
34 For example, if the strength scores of a firm’s six CSR dimensions are 2, 1, 0, 1, 3, and 2 and the numbers of strength indicators of each 

dimension are 5, 3, 2, 9, 6, and 3, then the adjusted total strength is computed as 2/5 + 1/3 + 0/2 + 1/9 + 3/6 + 2/3 = 2.01. Suppose that the 

adjusted total concern for the same year is 1.51; then the overall adjusted CSR score is 2.01 – 1.51 = 0.5. 
35

 The results are reported in Table A.6 in the internet appendix.  
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3.8.2 Alternative approach of survival analysis  

We re-estimate Equation (1) utilizing different assumptions in terms of survival distribution 

(such as the exponential, Weibull and Gompertz survival models), the Accelerated Failure Time (AFT) 

model, and the Competing Risk (CR) model. In an untabulated analysis, we report that the impact of 

CSR activities on firm survival is invariant to these different distribution assumptions as well as to the 

AFT and CR modeling; that is, even after considering alternative ways of testing probability of survival, 

we find that firms with high levels of CSR are less likely to delist.
36
 This result supports hypothesis H1.  

3.8.3 Different causes of delisting: Acquisition/merger and failure 

So far, we have focused on the survival function, which estimated the likelihood of survival for 

firms with various levels of CSR. However, this mechanism does not consider alternative causes of 

delisting, such as acquisition, liquidation, drop, etc. Furthermore, we acknowledge that firms delisting 

due to acquisition (firms that merged with or are acquired by another company) may have different 

characteristics compared to those going out of business due to liquidation. Overlooking this structural 

difference may lead to biased coefficient estimates. To address this concern, we employed the 

competing-risks model that focuses on the cumulative incidence function and allows for a more 

thorough investigation of the reasons behind delisting. In particular, we estimate the model with two 

competing risks: that of acquisition and that of failure (where failure represents firms that delisted 

because of liquidation or financial distress). We find that high-CSR firms are less likely to be acquired 

or to fail. In addition, we find that CSR activities are more effective in protecting firms from delisting 

due to liquidation or financial distress than from delisting through acquisition.
37
   

3.8.4 The global financial crisis 

We observe that the yearly mean CSR score begins to increase after the global financial crisis 

of 2008–09 (although too often we refer to this crisis as a global one, when the recent COVID-19 

pandemic has redefined our perception of a true global crisis). One explanation derives from the 

associated erosion of trust (Chambers and Dimson, 2009), which has increased public interest when it 

comes to firms’ CSR activities. Lins et al. (2017) argue that high-CSR firms raised more funds during 

 
36

 The results are reported in Table A.7 in the internet appendix. The opposite sign in the coefficient of the CR model is solely due to the 

difference in metrics. 
37

 The results are reported in Table A.8 in the internet appendix. 
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the crisis period, but Buchanan et al. (2018) provide inconsistent evidence: while high-CSR firms had 

higher corporate valuations before the crisis, they experienced higher losses during it.  

          To further test whether the positive association between CSR and firm survival differs between 

pre- and post-crisis periods, we construct the interaction terms High CSR*Pre-crisis and High 

CSR*Post-crisis and re-estimate the Cox model of Equation (1). The pre- and post-crisis indicators take 

a value of 1 before and after the crisis, respectively, and 0 otherwise. Our analysis highlights the 

incremental effect of CSR on firm survival after the 2008–09 crisis.
38
 

3.8.5 Financially distressed firms 

Deckop et al. (2006) argue that CSR-related investments are more likely to affect firms in the 

long run. Specifically, companies might sacrifice short-term profit to implement recycling and 

pollution-prevention programs that they will capitalize on in the future. Reputational effects associated 

with high CSR are also difficult to capitalize on immediately in the short term. Moreover, some CSR 

activities may turn out to be costly and non-beneficial for firms; we find that two dimensions of CSR – 

human rights and diversity – are not effective in improving the probability of a firm’s survival. Such 

cost-benefit analysis should alarm managers in financially distressed firms who cannot afford to 

sacrifice precious resources on potentially non-cost-effective investments like CSR. 

Consequently, we use the interaction analysis to examine whether it pays for firms under 

financial pressure to invest in CSR programs. Our parameter estimates
39
 indicate that when corporates 

are financially constrained, it is less efficient to invest in potentially costly CSR policies that will stretch 

their financial position to its limits and in turn increase their risk of delisting. 

 3.9 Conclusion 

In this study, we use a Cox proportional hazards model to analyze the relationship between a 

firm’s CSR performance and its survival probability in the context of the exogenous shock of pandemic 

disease and climate change. We conjecture that better corporate social performance is associated with a 

lower probability of corporate failure and a longer survival period. We report that four CSR dimensions 

(environment, community, employee relations, and product) out of six are positively related to firm 

survival. We document that a firm’s engagement in CSR activities in times of pandemics and adverse 

climate conditions is a crucial factor in firm survival. These results remained robust after correcting for 

 
38

 The results are reported in Table A.9 in the internet appendix. 
39

 Our un-tabulated results, due to space limitations, are reported in Table A.10 of the supplementary material. 
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endogeneity bias and using alternative CSR measures and a variety of survival analysis models. 

Moreover, the positive association between CSR and firm survival is stronger when firms operate in 

more competitive industries and when governance (both internal and external) is weak. Finally, we 

show that better financial performance, fewer capital constraints, CEO behavioral discipline, and higher 

labor productivity are all channels through which firms with high CSR ratings improve their chances of 

survival.  
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Table 2-1. Definitions of variables 
Variable Definition 

Panel A: CSR Proxies 

High CSR Dummy variable that equals one if the firm’s CSR net score is above the sample median. 

CSR net score The net score of CSR rating based on the MSCI ESG data, measured as total strengths minus total concerns in 

six qualitative issue areas: Environment, Community, Human rights, Employee relations, Diversity and Product. 

Adjusted High CSR Dummy variable that equals one if the firm’s adjusted CSR net score is above the sample median. 

Adjusted CSR net 

score 

The sum of yearly adjusted Environment, Community, Human rights, Employee relations, Diversity and Product 

KLD STATS corporate social responsibility scores. Adjusted CSR is estimated by scaling the raw strength and 

concern scores of each category by the number of items of the strength and concern of that category in the year 

and then taking the net difference between adjusted strength and concern scores for that category. 

EnvScore Net score of environment ratings, calculated as the total strengths minus the total concerns in environment 

dimension of KLD rating data. 

ComScore Net score of community relations ratings, calculated as the total strengths minus the total concerns in community 

relations dimension of KLD rating data. 

HumScore Net score of human rights ratings, calculated as the total strengths minus the total concerns in human rights 

dimension of KLD rating data. 

EmpScore Net score of employee relations ratings, calculated as the total strengths minus the total concerns in employee 

relations dimension of KLD rating data. 

DivScore Net score of diversity ratings, calculated as the total strengths minus the total concerns in diversity dimension of 

KLD rating data. 

ProScore Net score of product ratings, calculated as the total strengths minus the total concerns in product dimension of 

KLD rating data. 

EnvHi Environment ratings dummy variable, equals 1 when EnvScore is greater than the median, 0 otherwise. 

ComHi Community ratings dummy variable, equals 1 when ComScore is greater than the median, 0 otherwise. 

HumHi Human rights ratings dummy variable, equals 1 when HumScore is greater than the median, 0 otherwise. 

EmpHi Employee relations ratings dummy variable, equals 1 when EmpScore is greater than the median, 0 otherwise. 

DivHi Diversity ratings dummy variable, equals 1 when DivScore is greater than the median, 0 otherwise. 

ProHi Product ratings dummy variable, equals 1 when ProScore is greater than the median, 0 otherwise. 

Panel B: Firm Characteristics  

Leverage Ratio of total debts to total assets. 

ROA Return of asset, net income before extraordinary items scaled by lagged assets. 

Gross margin Ratio of gross profit to total sales. 

Liquidity Current liability divided by current assets. 

R&D Ratio of research and development expenses to book value of total sales. 

Size Natural logarithm of number of employees. 

M/B Market value of equity over book value of equity. 

Dividends Dividend relative to net income. 

Profitability Gross profit margin. 

Tangibility Ratio of gross value of property, plant and equipment to total assets. 

Sales The logarithmic ratio of sales to total assets. 

BigN Dummy variable that equals to 1 if the firm is audited by a BigN auditor, 0 otherwise. 

Governance Net score of governance ratings, calculated as the total strengths minus the total concerns in governance 

dimension of KLD rating data. 

E-Index The sum of six dummies reflecting the following antitakeover provision: (1) a staggered board, (2) limits to 

amend the charter, (3) limits to amend bylaws, (4) supermajority voting requirements, (5) golden parachutes for 

executives, and (6) the ability to adopt a poison pill (Bebchuk, Cohen and Ferrell, 2009), obtained from MSCI 

Governance Metrics. 

Tobin’s q Market value of assets (total book value of assets minus book value of equity plus market value of equity) over 

book value of assets. 

Institutional 

Ownership 

The percentage of stocks held by all institutional shareholders. 

Panel C: Other Variables  

HHI Herndahl-Hirschman Index measured by the summation of squared market share of each firm within the same 

industry. 

CEO turnover Indicator variable: CEO turnover is identified based on whether the same individual holds the CEO title during 

the current and subsequent year, taking a value of 1 if the CEO has changed and 0 otherwise.  

CEO age Natural logarithm of CEO age. 

CEO gender Dummy variable that equals to 1 if the CEO is male and 0 otherwise. 

CEO tenure Natural logarithm of the number of years that the CEO is in office. 

Palmer Index Palmer Drought Severity Z-Index. Measuring short-term drought conditions with no memory to previous 

monthly deficits or surpluses. 

Infection rate Total cases divided by total specimens in each HHS region. 

State divorce rate Annual divorce rate in the state where the firm is headquartered. 
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State volunteer rate Percentage of state’s population that volunteer for non-profit and community organizations where the firm is 

headquartered. 

Distress Dummy variable equals to one if the leverage ratio of the firm is among the top quantile of the sample, and 

zero otherwise. 

Productivity The natural log of the ratio of sales to the number of employees in each firm. 
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Table 2-2. The sample distribution 

 

Panel B: Distribution of U.S. firms by year 
   

   High CSR  Low CSR  

  Median Mean  Min  Max Survive Delist Survive Delist 

Year Obs. CSR  CSR  CSR  CSR  Obs. Pct. Obs. Pct. Obs. Pct. Obs. Pct. 

2000 284 1 1.02 -8 11 115 69.28% 51 30.72% 88 74.58% 30 25.42% 

2001 492 0 0.52 -9 9 136 63.26% 79 36.74% 169 61.15% 108 38.85% 

2002 494 0 0.47 -8 9 143 68.10% 67 31.90% 194 68.07% 90 31.93% 

2003 1,319 0 -0.14 -9 8 180 59.02% 125 40.98% 539 53.10% 475 46.90% 

2004 1,423 0 -0.36 -7 10 200 57.43% 148 42.57% 578 53.72% 497 46.28% 

2005 1,405 -1 -0.33 -8 11 216 59.34% 147 40.66% 584 56.05% 458 43.95% 

2006 1,420 -1 -0.36 -8 15 222 63.61% 126 36.39% 618 57.69% 454 42.31% 

2007 1,450 -1 -0.35 -9 14 244 65.77% 126 34.23% 668 61.87% 412 38.13% 

2008 1,503 -1 -0.36 -9 13 256 66.49% 129 33.51% 712 63.72% 406 36.28% 

2009 1,539 -1 -0.36 -9 13 264 67.87% 125 32.13% 746 64.87% 404 35.13% 

2010 1,587 -2 -0.53 -7 17 250 76.45% 77 23.55% 848 67.30% 412 32.70% 

2011 1,509 -1 -0.28 -7 18 281 80.52% 68 19.48% 821 70.71% 339 29.29% 

2012 1,539 0 0.61 -5 16 373 81.44% 85 18.56% 791 73.17% 290 26.83% 

2013 1,396 0 0.84 -6 17 460 83.51% 91 16.49% 650 76.92% 195 23.08% 

Total 17,360     3,340 69.77% 1,444 30.23% 8,006 63.66% 4,570 36.34% 

  

Panel C: Distribution of U.S. firms by industry 
      

 High CSR  Low CSR  
   Median Mean  Min  Max Survive Delist Survive Delist 

Industry (two-digit SIC codes) Obs.  CSR   CSR  CSR CSR Obs. Pct. Obs. Pct. Obs. Pct. Obs. Pct. 

Oil & Gas (13) 810 -1 -1.16 -9 10 69 70.41% 29 29.59% 482 67.70% 230 32.30% 

Food, Beverage (20) 494 0 0.5 -7 16 153 81.38% 35 18.62% 196 63.84% 110 36.16% 

Chemicals & Allied Products (28) 2,043 0 0.1 -7 15 459 70.99% 188 29.01% 856 61.43% 540 38.57% 

Manufacturing (30-34) 891 -1 -0.47 -8 11 168 83.58% 33 16.42% 527 76.05% 166 23.95% 

Computer Equipment & Service 

(35,73) 
3,459 0 0.21 -6 15 655 59.55% 445 40.45% 1,374 58.22% 985 41.78% 

Electronic & Other Electric 

Equipment (36) 
1,676 0 0.2 -5 18 320 64.39% 177 35.61% 683 57.93% 496 42.07% 

Transportation Equipment (37) 473 -1 -0.62 -6 11 78 88.64% 10 11.36% 304 78.96% 81 21.04% 

Instruments & Related Products 

(38) 
1,373 0 -0.05 -7 13 260 68.24% 121 31.76% 582 58.67% 410 41.33% 

Transportation& Public Utilities 

(41,42,44-49) 
1,198 -1 -0.38 -9 10 199 68.15% 93 31.85% 585 64.57% 321 35.43% 

Wholesale & Retail Trade (50-59) 2,113 0 -0.07 -7 12 443 72.03% 172 27.97% 1,091 72.83% 407 27.17% 

Entertainment Services (70, 78, 79) 275 -1 -0.37 -5 10 47 94.00% 3 6.00% 149 66.22% 76 33.78% 

Health Services (80) 351 -1 -0.68 -5 10 38 73.08% 13 26.92% 147 49.00% 153 51.00% 

Engineering & Management 

Services (87) 
388 0 -0.47 -7 4 53 60.23% 32 39.77% 156 51.15% 147 48.85% 

Other 1,816 0 -0.22 -9 10 398 81.10% 93 18.90% 877 66.14% 448 33.86% 

Total 17,360         3,340 69.77% 1,444 30.23% 8,006 63.66% 4,570 36.34% 

Panel A presents the distribution of the overall sample and the three groups of firms: survived, acquired, and failed firms. Survived  firms  

are those that are still trading (delisting code of 100). Acquired firms are those that are delisted due to acquisitions or mergers (delisting code from 

200 to 299). Failed firms are those that are delisted for negative reasons (delisting code greater than or equal 300). Panel B reports the yearly 

distribution of the full sample as well as the subsamples. Panel C documents the 2-digit level SIC industry distribution of the sample. N denotes the 

number of observations. Firms are classified as high(low) CSR firms if the net CSR score is above(below) the sample median. 

Panel A: Distribution of U.S. firms from 2000 to 2013 

      N   Pct.   Mean CSR Median CSR    
Survive   1,401  53.43%  0.019 0   
Acquired   1,102  42.03%  -0.302 -1   
Failed   119  4.54%  -0.821 -1   
Total firms in sample   2,622  100.00%  -0.098 0   
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Table 2-3. Estimation of Cox proportional hazards model of probability of delisting 

Table 3 illustrates the estimation of Cox proportional hazards model of probability of delisting. Panel A reports the effects of 

overall CSR score on delistingrisk, while Panel B reports the effects of each individual CSR dimension: environment, 

community, human rights, employee relations, diversity and product. CSR net score is the net score of CSR rating in the six 

qualitative issue areas, measured as total strengths minus total concerns; High CSR is an indicator variable that equals to 1 if a 

firm’s net CSR score is above the sample median value, and 0 otherwise; EnvHi is an indicator variable that equals to 1 if a 

firm’s net score of environment rating is greater than median level, and 0 otherwise; ComHi is an indicator variable that equals 

to 1 if a firm’s net score of community rating is greater than median level, and 0 otherwise; HumHi is an indicator variable that 

equals to 1 if a firm’s net score of human rights rating is greater than median level, and 0 otherwise; EmpHi is an indicator 

variable that equals to 1 if a firm’s net score of employ relations rating is greater than median level, and 0 otherwise; DivHi is 

an indicator variable that equals to 1 if a firm’s net score of product rating is greater than median level, and 0 otherwise; ProHi 

is an indicator variable that equals to 1 if a firm’s net score of diversity rating is greater than median level, and 0 otherwise; 

Leverage is defined as total debts divided by total assets; ROA is defined as operating income before depreciation divided by 

total assets; Gross margin is the ratio of gross profit to total sales; Size is defined as the natural logarithm of the number of 

employees; R&D is defined as research and development expenses divided by total assets; M/B is defined as the market value 

of equity over book value of equity; Dividends is defined as total dividends divided by net income; Tangibility is the ratio of 

gross value of property, plant and equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; 

Governance is the net score of governance ratings, calculated as the total strengths minus the total concerns in governance 

dimension of KLD rating data. Regressions control for industry and year fixed effects whose coefficients are suppressed. 

Standard errors are adjusted for heteroskedasticity. The test statistics are included in the parentheses. ***, **, and * denote 

significance at the 1%, 5%, and 10% levels, respectively.  

Panel A. Overall CSR net score 

  (1)  (2) 

  Coefficient Hazard ratio  Coefficient Hazard ratio 

High CSR  -0.066** 0.935    
  (-2.16)     

CSR net score  
   -0.019*** 0.980 

  
   (-3.08)  

Leverage  0.119** 1.126  0.118** 1.125 
  (2.07)   (2.05)  
ROA  -0.174*** 0.839  -0.175*** 0.839 
  (-2.73)   (-2.74)  
Gross margin  -0.005*** 0.995  -0.005*** 0.995 

  (-2.77)   (-2.76)  

Size  -0.016*** 0.984  -0.016*** 0.984 
  (-13.59)   (-13.49)  
R&D  -0.007*** 0.992  -0.007*** 0.992 
  (-3.17)   (-3.15)  
M/B   -0.011*** 0.989  -0.011*** 0.989 
  (-3.59)   (-3.51)  
Dividends  -0.331*** 0.718  -0.329*** 0.719 

  (-7.89)   (-7.87)  

Tangibility  -0.153*** 0.858  -0.153*** 0.857 

  (-3.52)   (-3.53)  

BigN  -0.073* 0.929  -0.070* 0.932 

  (-1.75)   (-1.68)  

Governance  -0.014 0.986  -0.011 0.989 
  (-0.70)   (-0.55)  

Industry FE  Y   Y  
Year FE  Y   Y  
Chi-square  878.57   887.49  
Chi-square test probability  0.0000   0.0000  
Observations   17,360     17,360   

(continued) 
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Table 3 (continued) 

Panel B. Individual CSR score            

  (1) (2) (3) 

  Coefficient Hazard ratio Coefficient Hazard ratio Coefficient Hazard ratio 

EnvHi -0.267*** 0.765     

 (-4.92)      
ComHi   -0.198*** 0.820   

   (-3.12)    
HumHi     -0.066 0.936 

     (-0.36)  
Leverage 0.124** 1.131 0.126** 1.133 0.122** 1.130 
 (2.16)  (2.19)  (2.13)  
ROA -0.174*** 0.839 -0.174*** 0.839 -0.176*** 0.838 
 (-2.73)  (-2.73)  (-2.75)  
Gross margin -0.005*** 0.995 -0.005*** 0.995 -0.005*** 0.995 

 (-2.75)  (-2.77)  (-2.80)  

Size -0.015*** 0.984 -0.015*** 0.984 -0.016*** 0.984 
 (-13.22)  (-13.15)  (-13.82)  
R&D -0.007*** 0.992 -0.007*** 0.992 -0.007*** 0.992 
 (-3.14)  (-3.15)  (-3.18)  
M/B  -0.011*** 0.989 -0.011*** 0.989 -0.011*** 0.989 
 (-3.66)  (-3.57)  (-3.66)  
Dividends -0.327*** 0.721 -0.329*** 0.719 -0.334*** 0.715 

 (-7.84)  (-7.88)  (-7.98)  

Tangibility -0.146*** 0.864 -0.152*** 0.858 -0.150*** 0.860 

 (-3.36)  (-3.51)  (-3.45)  

BigN -0.069* 0.933 -0.073* 0.929 -0.079* 0.924 

 (-1.65)  (-1.75)  (-1.89)  

Governance -0.008 0.992 -0.010 0.990 -0.011 0.989 

 (-0.39)  (-0.49)  (-0.54)  
       

Industry FE Y  Y  Y  

Year FE Y  Y  Y  

Chi-square 903.11  879.08  865.75  

Chi-square test 

probability 
0.0000  0.0000  0.0000 

 

Observations 17,360  17,360  17,360  

       

 

  (4) (5) (6) 

  Coefficient Hazard ratio Coefficient Hazard ratio Coefficient Hazard ratio 

EmpHi -0.125*** 0.882     

 (-3.12)      
DivHi   0.018 1.017   

   (0.56)    
ProHi     -0.137** 0.872 

     (-2.15)  
Leverage 0.118** 1.124 0.122** 1.129 0.123** 1.130 
 (2.04)  (2.12)  (2.14)  
ROA -0.175*** 0.839 -0.176*** 0.838 -0.176*** 0.838 
 (-2.74)  (-2.75)  (-2.75)  
Gross margin -0.005*** 0.995 -0.005*** 0.995 -0.005*** 0.995 

 (-2.76)  (-2.78)  (-2.78)  

Size -0.016*** 0.984 -0.016*** 0.983 -0.016*** 0.984 
 (-13.67)  (-13.64)  (-13.77)  
R&D -0.007*** 0.993 -0.007*** 0.992 -0.007*** 0.992 
 (-3.15)  (-3.16)  (-3.17)  
      (continued) 
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Table 3 (continued) 

  (4) (5) (6) 

  Coefficient Hazard ratio Coefficient Hazard ratio Coefficient Hazard ratio 

M/B  -0.011*** 0.989 -0.011*** 0.989 -0.011*** 0.989 
 (-3.57)  (-3.67)  (-3.55)  

Dividends -0.329*** 0.719 -0.335*** 0.715 -0.334*** 0.715 

 (-7.86)  (-7.99)  (-7.99)  

Tangibility -0.148*** 0.862 -0.149*** 0.861 -0.148*** 0.862 

 (-3.43)  (-3.41)  (-3.41)  

BigN -0.071* 0.931 -0.080* 0.922 -0.078* 0.924 
 (-1.69)  (-1.92)  (-1.87)  

Governance -0.014 0.985 -0.010 0.990 -0.011 0.989 

 (-0.73)  (-0.50)  (-0.56)  
       

Industry FE Y  Y  Y  

Year FE Y  Y  Y  

Chi-square 888.71  864.00  868.22  

Chi-square test 

probability 
0.0000  0.0000  0.0000 

 

Observations 17,360  17,360  17,360  
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Table 2-4. Effect of Pandemic on High-CSR Firms 

Table 4 illustrates the effect of pandemic on both survivability and financial performance of high-CSR firms. Panel A reports 

the estimation of Cox proportional hazards model for high-CSR firms during high infection period. High infection region is a 

dummy variable which equals one if the annual infection rate is above the median level of all regions. High CSR is an indicator 

variable that equals to 1 if a firm’s net CSR score is above the sample median value, and 0 otherwise; Leverage is defined as 

total debts divided by total assets; ROA is defined as operating income before depreciation divided by total assets; Gross margin 

is the ratio of gross profit to total sales; Size is defined as the natural logarithm of the number of employees; R&D is defined as 

research and development expenses divided by total assets; M/B is defined as the market value of equity over book value of 

equity; Dividends is defined as total dividends divided by net income; Tangibility is the ratio of gross value of property, plant 

and equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; Governance is the net score 

of governance ratings, calculated as the total strengths minus the total concerns in governance dimension of KLD rating data. 

Panel B documents the regression results of firm performance measures (ROA and Tobin’s q) on CSR during pandemic peak 

years. Peak is a dummy variable which equals to 1 if the sample year is 2003 or 2009, and 0 otherwise. Control variables are 

the same as in Table 3 in all regressions and results are not reported to save space. Panel C presents the effects of CSR on 

regional pandemic infection rate. The dependent variable is the HHS regional infection rate. The independent variables are: (1) 

median CSR score in each region; and (2) log value of number of firms that are classified as high-CSR firms in each region. 

We also include the following control variables: government expense on social welfare per capita, mean temperature, minimum 

wage, and percentage of population that receive SNAP benefits, results are not reported to save space. Regressions control for 

industry and year fixed effects whose coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test 

statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.  

Panel A. Effect of CSR on firm survival in high infection regions  
(1) (2) 

 Coefficient Hazard ratio 

High CSR -0.067** 0.935 

 (-2.34)  

High infection region 0.017 1.017 

 (0.42)  

High CSR*High infection region -0.106** 0.899 

 (-2.37)  

Leverage 0.349*** 1.418 

 (5.94)  

ROA -0.106* 0.899 

 (-1.78)  

Gross margin -0.005*** 0.995 

 (-2.84)  

Size -0.015*** 0.985 

 (-13.30)  

R&D -0.008*** 0.992 

 (-3.16)  

M/B  -0.009*** 0.991 

 (-3.02)  

Dividends -0.253*** 0.776 

 (-6.00)  

Tangibility -0.040 0.961 

 (-0.89)  

BigN -0.104** 0.902 

 (-2.44)  

Governance -0.000 0.999 

 (-0.02)  

Industry FE Y  

Year FE  Y  

Region FE Y  

Chi-square test probability 0.0000  

Observations 16,919  

(continued) 
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Table 4 (continued) 

Panel B. Effect of CSR on firm performance during the SARS and H1N1 pandemic peak years  
(1) (2) 

 ROA Tobin’s q 

High CSR 0.012*** 0.038*** 

 (3.15) (5.24) 

Peak year -0.067*** -0.180*** 

 (-6.66) (-5.19) 

High CSR*Peak year 0.027*** 0.059** 

 (2.97) (2.93) 

Control Variables Y Y 

Industry FE Y Y 

Year FE  Y Y 

Region FE Y Y 

R-squared 0.089 0.375 

Observations 16,919 15,678 

Panel C. The effect of CSR activities on local infection rate  

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

 Infection (t+1) Infection (t+2) Infection (t+1) Infection (t+2) 

CSR score  -0.027*** -0.006***   

 (-28.46) (-7.34)   

No. High-CSR firms    -0.043*** -0.019*** 

   (-17.62) (-7.56) 

Control variables Y Y Y Y 

Region FE Y Y Y Y 

Year FE Y Y Y Y 

Adjusted R2 0.828 0.807 0.820 0.808 

Observations 14,034 11,993 14,034 11,993 
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Table 2-5. Climate Change and CSR 

Table 5 illustrates the effect of CO2 emission and temperature change on both survivability and financial performance of high-CSR firms. 

Panel A reports the estimation of Cox proportional hazards model. Low CO2 state is an indicator variable that equals to one if per capita CO2 

emission in the state where the firm located is lower than the median level. Tempchange is defined as the absolute value of anomaly mean 

temperature in the state where the firm located compared to its mean value 20 years prior to the sample period. Panel B documents the 

regression results for the performance of high-CSR firms. Control variables are the same as in Table 3 in all regressions and results are not 

reported to save space. Regressions control for industry and year fixed effects whose coefficients are suppressed. Standard errors are adjusted 

for heteroskedasticity. The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, 

respectively.  

Panel A. The effect of climate change and CSR activities on firm survival  
(1) (2) (3) (4) 

 Coefficient Hazard ratio Coefficient Hazard ratio 

High CSR -0.072** 0.930 -0.067** 0.934 

 (-2.50)  (-1.99)  

Low CO2 state 0.212*** 1.235   

 (6.85)    

High CSR* Low CO2 state -0.164*** 0.848   

 (-3.76)    

Tempchange   0.011 1.011 

   (0.41)  

High CSR* Tempchange   -0.042* 0.959 

   (-1.86)  

Control variable Y  Y  

Industry FE Y  Y  

Year FE  Y  Y  

Chi-square test probability 0.0000  0.0000  

Observations 16,918  16,839  

Panel B. The effect of climate change and CSR activities on firm financial performance  
(1) (2) (3) (4) 

 ROA Tobin’s q ROA Tobin’s q 

High CSR 0.010*** 0.027*** 0.006* 0.042*** 

 (2.74) (3.47) (1.67) (4.71) 

Low CO2 state -0.056*** 0.057***   

 (-11.64) (6.47)   

High CSR* Low CO2 state 0.034*** 0.040***   

 (5.09) (3.18)   

Tempchange   -0.005* -0.007 

   (-1.74) (-1.04) 

High CSR* Tempchange   0.014*** 0.014** 

   (5.68) (2.56) 

Control Variables Y Y Y Y 

Industry FE Y Y Y Y 

Year FE  Y Y Y Y 

R-squared 0.086 0.359 0.096 0.369 

Observations 16,918 15,681 16,839 15,620 
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Table 2-6. Two-stage instrumental variable approach on the effect of CSR activities on firm survival 

The Table presents coefficients estimated in two-stage IV probit firm survival model. In the first stage, State divorce rate and 

State volunteer rate are used as instruments. State divorce rate is defined as the annual divorce rate in the state where the firm 

is headquartered. State volunteer rate is defined as the percentage of state’s population that volunteer for non-profit and 

community organizations where the firm is headquartered. Control variables are the same as in Table 3 in all regressions and 

results are not reported to save space. Our dependent variable in the second stage is firm delist, which equals to 1 if a firm fails 

to survive by the end of 2018, and 0 otherwise. Regressions control for industry and year fixed effects whose coefficients are 

suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are included in the parentheses. ***, **, and 

* denote significance at the 1%, 5%, and 10% levels, respectively. 

Panel A. First stage: CSR activities is the dependent variable  
High CSR CSR score 

Divorce rate -0.013** -0.141*** 

 (-2.51) (-5.59) 

Volunteer rate 0.318*** 0.783* 

 (3.87) (1.97) 

   

Control Variables Y Y 

Industry FE Y Y 

Year FE  Y Y 

F-statistics 10.68*** 18.05*** 

Observations 12,244 12,244 

   

Panel B. Second stage: Firm survival is the dependent variable 

 (1) (2) 

High CSR -0.578**  

 (-2.21)  

CSR net score  -0.108** 

  (-2.53) 

Leverage 0.141*** 0.148*** 

 (4.52) (5.42) 

ROA -0.101** -0.094** 

 (-2.31) (-2.23) 

Gross margin -0.001 -0.001* 

 (-1.25) (-1.93) 

Size -0.015 -0.016 

 (-0.65) (-0.79) 

R&D -0.014 -0.020** 

 (-1.48) (-2.47) 

M/B 0.002 0.002 

 (0.74) (0.95) 

Dividends -0.032** -0.032** 

 (-2.08) (-2.21) 

Tangibility -0.037** -0.036** 

 (-2.49) (-2.46) 

Big N 0.049*** 0.049*** 

 (2.74) (2.87) 

Governance -0.003 0.029 

 (-0.25) (1.43) 

   

Industry FE Y Y 

Year FE Y Y 

Hansen J statistic 1.550 (p-value= 0.213) 0.148 (p-value=0.701) 

Observations 12,244 12,244 
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Table 2-7. Heckman Two Step Model 

Table 7 reports the Heckman two step estimations. In the first step, the probability of a firm choosing a high-CSR strategy is 

estimated by probit regression. In addition to control variables used in baseline model, we add Anomaly Palmer Z-Index and 

SNAP as two instruments in the first stage. Anomaly Palmer Z-Index measures state drought conditions compared to its average 

level in 20 years prior to the sample period. SNAP is defined as the percentage of population in the Supplemental Nutrition 

Assistance Program for each state. Leverage is defined as total debts divided by total assets; ROA is defined as operating 

income before depreciation divided by total assets; Gross margin is the ratio of gross profit to total sales; Size is defined as the 

natural logarithm of the number of employees; R&D is defined as research and development expenses divided by total assets; 

M/B is defined as the market value of equity over book value of equity; Dividends is defined as total dividends divided by net 

income; Tangibility is the ratio of gross value of property, plant and equipment to total assets; BigN equals to 1 if the firm is 

audited by a Big5 auditor, 0 otherwise; Governance is the net score of governance ratings, calculated as the total strengths 

minus the total concerns in governance dimension of KLD rating data. Regressions control for industry and year fixed effects 

whose coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are included in the 

parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 First step  Second Step (Cox)  
High CSR 

 
Coefficient Hazard Ratio 

High CSR  
 

-0.068*** 0.934 

  
 

(-2.98)  

Leverage 0.051 
 

0.323*** 1.382 

 (0.95) 
 

(4.39)  

ROA 0.623*** 
 

-0.403*** 0.669 

 (6.86) 
 

(-11.73)  

Gross margin 0.007*  -0.006** 0.994 

 (1.70)  (-2.53)  

Size 0.007*** 
 

-0.015*** 0.985 

 (17.51) 
 

(-25.40)  

R&D 0.008* 
 

-0.008** 0.992 

 (1.75) 
 

(-2.57)  

M/B  0.012*** 
 

-0.009*** 0.990 

 (4.12) 
 

(-3.19)  

Dividends 0.135***  -0.302*** 0.739 

 (4.51)  (-8.53)  

Tangibility -0.074**  0.044 1.045 

 (-1.96)  (1.02)  

BigN 0.516*** 
 

-0.152** 0.859 

 (10.95) 
 

(-2.47)  

Governance 0.007 
 

-0.016 0.984 

 (0.37) 
 

(-0.73)  

Anomaly Palmer Z-index -0.027**    

 (-1.98)    

SNAP -2.321***    

 (-5.10)    

IMR   -0.731** 0.482 

   (-2.31)  

     

Industry FE Y  Y  

Year FE Y  Y  

Pseudo R2 0.081    

P-value of Hansen J 0.8477    

Chi-square   960.24  

Observations 13,946 
 

13,946  
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Table 2-8. Cox proportional hazards model by industry competition, managerial entrenchment and institutional ownership 

Table 8 illustrates the effects of industry competition, managerial entrenchment and institutional ownership on firm delist r isk using Cox  

proportional hazards model. HHI is the industry Herfindahl–Hirschman index; E-Index measures managerial entrenchment and equals to the sum 

of six dummies reflecting the following antitakeover provision: (1) a staggered board, (2) limits to amend the charter, (3) limits to amend bylaws, 

(4) supermajority voting requirements, (5) golden parachutes for executives, and (6) the ability to adopt a poison pill; IO is defined as the 

percentage of stocks held by all institutional shareholders. Leverage is defined as total debts divided by total assets; ROA is defined as operating 

income before depreciation divided by total assets; Gross margin is the ratio of gross profit to total sales; Size is defined as the natural logarithm 

of the number of employees; R&D is defined as research and development expenses divided by total assets; M/B is defined as the market value of 

equity over book value of equity; Dividends is defined as total dividends divided by net income; Tangibility is the ratio of gross value of property, 

plant and equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; Governance is the net score of governance 

ratings, calculated as the total strengths minus the total concerns in governance dimension of KLD rating data. Regressions control for industry 

and year fixed effects whose coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are included in the 

parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

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

 High HHI Low HHI High E-Index Low E-Index High IO Low IO 

  

co- 

efficient 

hazard 

ratio 

co- 

efficient 

hazard  

ratio 

co- 

efficient 

hazard  

ratio 

co- 

efficient 

hazard  

ratio 

co- 

efficient 

hazard  

ratio 

co- 

efficient 

hazard  

ratio 

High CSR 
-0.025 

0.975 

-0.124*** 

0.883 

-0.228*** 

0.795 

0.051 

1.052 

-0.011 

0.989 

-

0.134*** 0.874 

 (-0.61)  (-2.60)  (-2.75)  (1.23)  (-0.24)  (-2.84)  

Leverage -0.033 0.967 0.291*** 1.337 0.371* 1.449 -0.145 0.865 0.207** 1.229 -0.015 0.984 
 (-0.41)  (3.53)  (1.94)  (-1.55)  (2.22)  (-0.19)  

ROA 
-0.170** 

0.843 

-0.326*** 

0.721 

-0.794** 

0.452 

-0.469*** 

0.625 

-

0.594*** 0.551 

-0.151** 

0.859 
 (-2.52)  (-5.05)  (-2.29)  (-5.37)  (-4.69)  (-2.29)  

Gross 

margin 
-0.013** 0.987 -0.003* 0.996 0.073 1.075 0.008 1.007 -0.002** 0.997 

-

0.010*** 
0.989 

 (-2.40)  (-1.79)  (0.58)  (0.46)  (-2.23)  (-2.74)  

Size 
-0.015*** 

0.985 

-0.018*** 

0.982 

-0.009*** 

0.990 

-0.016*** 

0.984 

-

0.015*** 0.985 

-

0.020*** 0.980 
 (-11.16)  (-7.67)  (-4.29)  (-11.39)  (-8.57)  (-9.38)  

R&D 
-0.020*** 

0.980 

-0.005** 

0.994 

0.094 

1.098 

0.016 

1.015 

-0.004 

0.996 

-

0.016*** 0.984 
 (-2.87)  (-2.40)  (0.64)  (0.58)  (-0.89)  (-2.59)  

M/B  
-0.011** 

0.989 

-0.010** 

0.989 

-0.023** 

0.977 

-0.020*** 

0.980 

-0.010** 

0.989 

-

0.015*** 0.984 
 (-2.40)  (-2.53)  (-2.31)  (-3.84)  (-2.18)  (-3.39)  

Dividends 
-0.393*** 

0.675 

-0.257*** 

0.773 

-0.483*** 

0.616 

-0.288*** 

0.749 

-

0.428*** 0.651 

-

0.239*** 0.787 

 (-6.76)  (-4.25)  (-5.13)  (-4.71)  (-6.12)  (-4.16)  

Tangibility 
-0.031 

0.969 

-0.242*** 

0.785 

0.028 

1.028 

-0.137** 

0.871 

0.014 

1.013 

-

0.311*** 0.732 

 (-0.53)  (-3.63)  (0.21)  (-2.14)  (0.20)  (-4.81)  

BigN 0.007 1.006 -0.141** 0.868 -0.232 0.793 0.138* 1.148 -0.174** 0.840 -0.038 0.962 
 (0.11)  (-2.47)  (-1.40)  (1.84)  (-2.18)  (-0.69)  

Governance 
0.001 

1.000 

-0.025 

0.975 

-0.104** 

0.901 

-0.080*** 

0.923 

0.018 

1.017 

-

0.097*** 0.907 

 (0.04)  (-0.82)  (-1.97)  (-2.93)  (0.59)  (-3.28)  

Industry 

FE Y  Y  Y  Y  Y  Y 

 

Year FE Y  Y  Y  Y  Y  Y  

Chi-square 548.22  443.50  280.27  734.43  517.34  551.67  

Chi-square  

test  

probability 0.0000  0.0000  0.0000  0.0000  0.0000  

 

 

0.0000 

 

Obs. 8,828   8,532   3,037   8,840   8,106  8,111  
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Table 2-9. The effect of six CSR dimensions on firm financial performance  

Table 9 presents the regression results of firm financial performance on the six CSR dimensions (Environment, Community, 

Human rights, Employee relations, Diversity and Product). The dependent variable used is ROA, defined as operating 

income before depreciation divided by total assets. EnvHi is an indicator variable that equals to 1 if a firm’s net score of 

environment rating is greater than median level, and 0 otherwise; ComHi is an indicator variable that equals to 1 if a firm’s 

net score of community rating is greater than median level, and 0 otherwise; HumHi is an indicator variable that equals to 1 

if a firm’s net score of human rights rating is greater than median level, and 0 otherwise; EmpHi is an indicator variable that 

equals to 1 if a firm’s net score of employ relations rating is greater than median level, and 0 otherwise; DivHi is an indicator 

variable that equals to 1 if a firm’s net score of product rating is greater than median level, and 0 otherwise; ProHi is an 

indicator variable that equals to 1 if a firm’s net score of diversity rating is greater than median level, and 0 otherwise; 

Leverage is defined as total debts divided by total assets; Size is defined as the natural logarithm of the number of employees; 

R&D is defined as research and development expenses divided by total assets; M/B is defined as the market value of equity 

over book value of equity; Dividends is defined as total dividends divided by net income; Tangibility is the ratio of gross 

value of property, plant and equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; 

Governance is the net score of governance ratings, calculated as the total strengths minus the total concerns in governance 

dimension of KLD rating data. Regressions control for industry and year fixed effects whose coefficients are suppressed. 

Standard errors are adjusted for heteroskedasticity. The test statistics are included in the parentheses. ***, **, and * denote 

significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Table 1. 

 Panel A. The effect of individual dimensions of CSR 

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

EnvHi 0.019***      

 (5.03)      
ComHi  0.027***     

  (3.60)     

HumHi   0.001    

   (0.06)    

EmpHi    0.025***   

    (6.49)   

DivHi     0.015***  

     (3.26)  

ProHi      0.005 

      (1.12) 

Leverage -0.116*** -0.116*** -0.115*** -0.115*** -0.116*** -0.115*** 

 (-10.56) (-10.79) (-10.40) (-10.31) (-10.63) (-10.42) 

Size  0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 

 (4.06) (4.21) (4.26) (4.37) (4.22) (4.26) 

R&D -0.090*** -0.090*** -0.090*** -0.090*** -0.090*** -0.090*** 

 (-19.17) (-19.30) (-19.03) (-19.40) (-19.27) (-19.16) 

M/B 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 

 (3.55) (3.46) (3.57) (3.51) (3.44) (3.53) 

Dividends 0.041*** 0.041*** 0.042*** 0.041*** 0.042*** 0.042*** 

 (8.51) (8.87) (8.59) (8.64) (8.73) (8.56) 

Tangibility -0.014 -0.013 -0.014 -0.014 -0.013 -0.014 

 (-1.58) (-1.49) (-1.54) (-1.55) (-1.45) (-1.54) 

BigN 0.012*** 0.012*** 0.013*** 0.011*** 0.012*** 0.013*** 

 (3.99) (3.69) (4.15) (3.73) (3.89) (4.24) 

Governance -0.002 -0.002 -0.002 -0.001 -0.001 -0.002 

 (-1.14) (-1.19) (-0.80) (-0.60) (-0.58) (-0.81) 

Industry FE Y Y Y Y Y Y 

Year FE Y Y Y Y Y Y 

R-square 0.353 0.354 0.352 0.355 0.353 0.352 

Observations 17,360 17,360 17,360 17,360 17,360 17,360 
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Table 2-10. The relation between CSR activities, access to finance and firm survival 

Panel A displays the effects of CSR on firm access to finance using ordinary least square (OLS) regressions. The 

dependent variables are KZ index, SA index and WW index. Panel B illustrates the estimation of Cox proportional hazards 

model of probability of failure after controlling for firm capital constraints. Control variables are the same as in Table 3 

in all regressions and results are not reported to save space. Regressions include industry and year fixed effects. The test 

statistics are in parentheses. ***, ** and * denote significance at the 1%, 5% and 10% level respectively. All variables 

are defined in Appendix A. 

Panel A. The effect of CSR activities on firm access to finance 

 (1) (2) (3) 

  KZ index SA index WW index 

High CSR -0.099***  -0.071***  -0.017**  

 (-2.76)  (-5.83)  (-2.18)  

CSR net score 
 

-0.017**  -0.012*** 
 

-0.006*** 

  (-2.68)  (-5.31)  (-6.08) 

       

Control Variables Y Y Y Y Y Y 

Industry FE Y Y Y Y Y Y 

Year FE Y Y Y Y Y Y 

R-squared 0.320 0.320 0.341 0.337 0.553 0.557 

Observations 14,327 14,327 14,476 14,476 17,220 17,220 

       

Panel B. The effect of access to finance on firm survival 

 (1) (2) (3) 

High CSR -0.038  -0.021  -0.041  

 (-1.12)  (-0.69)  (-1.31)  

CSR net score  -0.016**  -0.011*  -0.015** 

  (-2.31)  (-1.72)  (-2.30) 

KZ index 0.021 0.020     

 (1.22) (1.20)     

SA index   0.706*** 0.702***   

   (13.47) (13.42)   

WW index     1.004*** 0.997*** 

     (6.15) (6.12) 

Control Variables Y Y Y Y Y Y 

Industry FE Y Y Y Y Y Y 

Year FE Y Y Y Y Y Y 

Chi-square 820.21 831.02 1287.18 1293.32 979.24 987.45 

Chi-square test 

probability 0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Observations 14,327 14,327 14,419 14,419 17,220 17,220 
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Table 2-11. The relation between CSR activities, CEO turnover and firm survival 

Panel A displays the effects of firms’ CSR on CEO turnover when firm performance is poor. The dependent variable is CEO 

turnover, which equals to 1 if the firm changes its CEO in a specific year, and 0 otherwise. Control variables include Leverage, 

M/B, Size, Firm age, CEO age, CEO gender, and CEO tenure. Poor performance is a dummy variable which equals to 1 if the 

firm’s ROA is lower than the industry median level, and 0 otherwise. Leverage is defined as total debts divided by total assets; 

M/B is defined as the market value of equity over book value of equity; Size is defined as the natural logarithm of the number 

of employees; Firm age is defined as the total number of months since the firm first appeared in Compustat. CEO age is defined 

as the natural logarithm of CEO age. CEO gender is a dummy variable that equals to 1 if the CEO is male, and 0 otherwise. 

CEO tenure is defined as the natural logarithm of number of years that the CEO is in office. Panel B reports the estimation of 

Cox proportional hazards model with additional indicator of poor performance and the interaction between poor performance 

and CEO turnover. Control variables in Panel B are the same as in Table 3 and results are not reported to save space. Regressions 

control for industry and year fixed effects whose coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. 

The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

All variables are defined in Appendix A. 

Panel A. The effect of CSR activities and poor performance on CEO turnover  
(1) (2) 

 Coefficient Coefficient 

Poor performance 0.021*** 0.008*** 

 (3.63) (3.08) 

CSR score -0.008  

 (-1.43)  

Poor performance*CSR score 0.034***  

 (2.98)  

High CSR  -0.011*** 

  (-6.41) 

Poor performance*High CSR  0.032*** 

  (3.07) 

Control Variables  Y Y 

Industry FE Y Y 

Year FE  Y Y 

R-squared 0.100 0.100 

Observations 11,556 11,556 

   

Panel B. The effect of CEO turnover on firm survival 

 (1) (2) 

 Coefficient Hazard ratio Coefficient Hazard ratio 

High CSR -0.021 0.979   

 (-0.68)    

CSR net score   -0.009 0.991 

   (-1.35)  

Poor performance 0.506*** 1.658 0.503*** 1.654 

 (15.87)  (15.80)  

Poor performance * CEO 

turnover -0.415*** 0.661 -0.414*** 0.661 

 (-11.07)  (-11.04)  

     

Control Variables Y  Y  

Industry FE Y  Y  

Year FE Y  Y  

Chi-square 1339.78  1342.77  

Chi-square test probability 0.0000  0.0000  

Observations 12,032  12,032  
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Table 2-12. The relation between CSR activities, labour productivity and firm survival 
Panel A displays the effects of CSR on firm labour productivity using ordinary least square (OLS) regressions. Productivity is 

defined as the natural log of the ratio of sales to the number of employees and serves as the dependent variable. Panel B illustrates 

the estimation of Cox proportional hazards model of probability of failure with and without the proxy for firm labour 

productivity. In both Panels the control variables are Gross margin, Size, R&D, M/B, Dividends, Tangibility, BigN, and 

Governance, which are all defined as in Table 3 and results are not reported to save space. Regressions control for industry and 

year fixed effects whose coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are 

included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

Panel A. The effect of CSR on labour productivity  
(1) (2) 

 Coefficient Coefficient 

High CSR 0.166***  

 (7.20)  

CSR score  0.036*** 

  (4.07) 

Control Variables Y Y 

Industry FE Y Y 

Year FE  Y Y 

R-squared 0.307 0.309 

Observations 17,360 17,360 

Panel B. The effect of labour productivity on firm survival 

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

  Coefficient Hazard ratio  Coefficient Hazard ratio 

High CSR  -0.060* 0.942    
  (-1.94) 

 

   
CSR net score     -0.017*** 0.984 

     (-2.59)  

Productivity  -0.038** 0.962  -0.033** 0.967 
  (-2.32) 

 

 (-2.03)  
Control Variables  Y   Y  
Industry FE  Y   Y  
Year FE  Y   Y  
Chi-square  873.29   900.17  
Chi-square test probability  0.0000   0.0000  
Observations   17,360    17,360  
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Figure 2-1. The survival estimates of U.S. firms under the Kaplan-Meier 

 

 

 

 

 
Figure 2-2. The hazard function of U.S. firms under the Nelson-Aalen 
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 Internet Appendix 

“Corporate Social Responsibility and Firm Survival: Evidence from the 

Climate and Pandemic Crises” 

 

This Appendix provides additional details about our sample and robustness tests. Section A1 

reports the descriptive statistics. Section A2 discusses the granger causality tests. Section A3 presents 

the results of propensity score matching analysis. Section A4 considers alternative instrumental 

variables used in 2SLS. Section 5 describes measures of financial constraints indices. 

A1. Summary Statistics 

Table A.2 provides summary statistics of company characteristics and CSR proxies for the 

overall sample and subsamples of firms with high/low CSR. The average log value of size measured by 

number of employees is 14.678 with a mean firm leverage of 0.480 and a mean ROA of 0.015. Firms 

also allocate moderate amount of resources in R&D, of which the mean intensity value is 0.203. 

Furthermore, 89.6% firms in our sample are audited by Big5 auditors whereas the average firm has a 

market-to-book value of 3.213, a dividend pay-our ratio of 0.137, a tangibility ratio of 0.484 and a net 

governance score from MSCI ESG of -0.247. The mean value of aggregate CSR score is -0.099 and the 

average net scores of the six subcategories are 0.062 for environment dimension, 0.070 for community 

dimension, -0.035 for humanity dimension, -0.039 for employee relations dimension, -0.057 for 

diversity dimension and -0.100 for product dimension. This indicates that firms on average perform 

responsible when deal with environment and community issues while irresponsible in the remaining 

four dimensions.  

We also find important differences between high/low CSR firms given that the difference tests 

are significant for most firm-level variable. In particular, high CSR corporates have a higher leverage 

ratio and perform better as indicated by ROA and gross margin than the low CSR ones. In addition, 

firms with high CSR tend to be larger, invest more in R&D activities and return a higher proportion of 

profits back to investors in terms of dividends. Moreover, firms audited by a Big 5 auditor are more 

likely to engage in CSR-related investments. Interestingly, low-CSR firms have a relatively higher 

governance index than high-CSR firms. Finally, Panel B of Table 3 presents the pairwise correlation 
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matrix between CSR and corporate characteristics used in our empirical analysis. No multicollinearity 

is detected among variables. 

A2. Granger Causality Tests 

Our primary goal is to detect whether firm social responsibility has a positive effect on the 

economic performance as well as the size of a firm or alternatively to identify whether or not CSR has 

any predictive value. Our baseline methodological approach of Granger (1969) causality tests consists 

of the examination of current CSR score as a function of prior economic performance (size) (see Eq.1, 

Eq.2 and Eq.3) and alternatively current economic performance (size) as a function of prior CSR score, 

see Eq.4, Eq.5 and Eq.6 below (see also Tables A.3. Panel 1 to Panel 3). To avoid omitted variable bias, 

all specifications control for fundamental drivers of CSR and economic performance, such as leverage, 

ROA, size of the firm, R&D, M/B and dividends (see Tables A.3. Panel 4 to Panel 6). 

CSR scoreit = α0 + a1Salesi(t−1) + a2Salesi(t−2) + α3CSR scorei(t−1) + α4CSR scorei(t−2) + α5Leverageit +

                           α6ROAit + α7Sizeit + α8R&𝐷it + α9M/Bit + α10Dividendsit + εt,                                    (Eq.1) 

                           

CSR scoreit = α0 + a1Profitabilityi(t−1) + a2Profitabilityi(t−2) + α3CSR scorei(t−1) + α4CSR scorei(t−2) +

                           α5Leverageit + α6ROAit + α7Sizeit + α8R&𝐷it + α9M/Bit + α10Dividendsit + εt,         (Eq.2) 

                           

CSR scoreit = α0 + a1Sizei(t−1) + a2Sizei(t−2) + α3CSR scorei(t−1) + α4CSR scorei(t−2) + α5Leverageit +

                           α6ROAit + α7R&𝐷it + α8M/Bit + α9Dividendsit + εt,                                                        (Eq.3)                                            
                                                                      

Salesit = α0 + a1Salesi(t−1) + a2Salesi(t−2) + α3CSR scorei(t−1) + α4CSR scorei(t−2) + α5Leverageit +

                  α6ROAit + α7Sizeit + α8R&𝐷it + α9M/Bit + α10Dividendsit + εt,                                                 (Eq. 4) 
   

Profitabilityit = α0 + a1Profitabilityi(t−1) + a2Profitabilityi(t−2) + α3CSR scorei(t−1) +

                                α4CSR scorei(t−2) + α5Leverageit + α6ROAit + α7Sizeit + α8R&𝐷it + α9M/Bit +

                                Dividendsit + εt,                                                                                                                              (Eq. 5)
                          

Sizeit = α0 + a1Sizei(t−1) + a2Sizei(t−2) + α3CSR scorei(t−1) + α4CSR scorei(t−2) + α5Leverageit +

                α6ROAit + α7R&𝐷it + α8M/Bit + α9Dividendsit + εt,                                                                         (Eq. 6)    

                                        

where 𝑆𝑎𝑙𝑒𝑠𝑖𝑡 is firm i’s logarithmic ratio of sales to total assets in year t, 𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖𝑡 is the ratio 

of earnings before depreciation to total assets, 𝑆𝑖𝑧𝑒𝑖𝑡 is the natural logarithm of number of employees 

and 𝐶𝑆𝑅 𝑠𝑐𝑜𝑟𝑒𝑖𝑡 its net score of CSR rating. All the definitions of the main as well as control variables 

are included in the Appendix. 

The reasoning behind these equations is that we would expect past values of CSR to improve 

the prediction of future economic performance, but we would not expect past values of economic 
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performance to help predict (at least substantially) the future CSR score. Additionally, we would not 

expect the prior size of the firm (CSR performance) to improve the predictability of future CSR score 

(size of firm). At this point, it is worth mentioning that no statistical test (including Granger causality 

tests) can definitively establish causality (see Lev et al., 2010).     

Following Lev et al. (2010), Arellano (1987, 1989) and Wooldridge (2002) – by allowing for 

the error terms to be serially correlated and company-specific, estimating the robust variance-covariance 

matrix by corporate clusters – column (1) in Tables A.3. Panel 1 to Panel 3 displays the parameter 

estimates of Eq.1, Eq.2 and Eq.3 respectively for the full sample. The coefficient estimates of the prior-

year sales, profitability and size of the firm are either weakly statistically significant at only 10% level 

(in the case of sales) or not significant at all (in the case of profitability and size). Accordingly, all the 

estimates of the prior year CSR in column (4) are significant at either 5% (for sales and profitability) or 

at 10% (even in the case where the dependent variable is the size of the company). These findings 

provide early support to the fact that CSR is associated with subsequent sales, profitability and size to 

a greater degree than the reverse.  

To corroborate further our statistical analysis on the causation, we control for fundamental 

drivers of CSR and economic performance. Those factors include leverage, ROA, size of the firm, R&D, 

M/B and dividends (see Tables A.3. Panel 4 to Panel 6). The results of columns (1) and (4) confirm that 

after controlling for the different factors that affect CSR and economic performance, there is (i) a weak 

evidence of association between CSR and prior sales (with no association at all in the case of 

profitability and size) and (ii) a much stronger evidence (at 1% level) of CSR predicting future sales 

and profitability. Noticeably, size does not seem to predict substantially CSR and the reverse.  

Columns (2) and (3) in Tables A.3. Panel 1 to Panel 6 display the granger causality tests when 

we distinguish our sample in high–low sales/profitability/CSR or large–small firm size. The purpose of 

this workout is to investigate whether or not the level of CSR and economic performance or the size of 

the firm plays any role in improving predictability. The estimates are invariably the same with the ones 

discussed above in most of the cases. Notably it is worth noting that firms with low level of prior year 

CSR do not improve the predictability of their future sales, profitability or size whereas those firms with 

high prior-year CSR experience substantially higher levels of predictability of future economic 

performance. The latter highlights the importance of the CSR in predicting the future economic 

performance and the impact that it has for companies with insufficient attention to corporate social 

responsibility. Concluding, the size of the firm, either large or small, is not an important factor in 

predicting CSR and the reverse.   
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A3. Propensity score matching approach 

To further address potential selection bias due to observable firm characteristics between high-

CSR corporates and low-CSR corporates, we employ the propensity score matching approach to create 

comparable firm pairs. We split our sample into two groups: treatment group with high-CSR corporates 

and control group with low-CSR firms. Each firm in control group is selected by matching a high-CSR 

firm based on industry, year, and firm characteristics used in our main analysis within calliper width of 

0.01 without replacement. This approach reduces our sample size by almost half, leaving 9,156 matched 

firm-year observations.  

Panel A of Table A.4 presents the mean difference of control variables between high-CSR firms 

and low-CSR firms after matching. All variables of treatment group are insignificantly different from 

those of control group, indicating that we successfully generate two comparable groups of firms that are 

only different in the level of CSR. Then we repeat the baseline Cox model on the matched sample. The 

result reported in Panel B of Table A.4 confirms the positive association between CSR and firm survival. 

We also conduct a recently developed multivariate matching method - the entropy balancing - 

to corroborate our propensity score matching analysis. Unlike the PSM approach that assigns a weight 

of one or zero to control observations based on the propensity score, the entropy balancing method 

weights each observation so that distribution moments of matching variables are indistinguishable 

between the control group and the treatment group. Moreover, entropy balancing also reduces user 

discretion on the choice of matching techniques such as the caliper width or matching with (without) 

replacement to reduce the sensitivity of results. We then estimate the same regression as in Panel B and 

the reweighting effect is documented in Panel C. The results are in line with those reported in Panel B. 

A4. Measure of Financial Constraints Indices 

(1)KZ index = −1.002 ∗
𝐶𝐹𝑖𝑡

𝐴𝑡−1
+ 0.283 ∗ 𝑇𝑜𝑏𝑖𝑛′𝑠 𝑞𝑖𝑡 + 3.139 ∗ 𝐿𝐸𝑉𝑖𝑡 − 39.368 ∗

𝐷𝐼𝑉𝑖𝑡

𝐴𝑡−1
− 1.315 ∗

𝐶𝑖𝑡

𝐴𝑡−1
 

where  
𝐶𝐹𝑖𝑡

𝐴𝑡−1
  is cash flow over lagged total assets; 𝐿𝐸𝑉𝑖𝑡 is leverage; 

𝐷𝐼𝑉𝑖𝑡

𝐴𝑡−1
 is dividends paid over lagged 

total assets; 
𝐶𝑖𝑡

𝐴𝑡−1
 is cash holdings over lagged total assets. 

(2)SA index = −0.737 ∗ SIZE + 0.043 ∗ SIZE2 − 0.04 ∗ 𝐴𝑔𝑒 

where SIZE is the log value of inflation adjusted (to 2004) book assets; 𝐴𝑔𝑒 is the number of years the 

firm has been on Compustat. 
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(3)WW index = −0.091 ∗
𝐶𝐹

𝐴
− 0.062 ∗ 𝐷𝐼𝑉 + 0.021 ∗

𝐿𝑇𝐷

𝐴
− 0.044 ∗ 𝐿𝑁𝐴 + 0.102 ∗ 𝐼𝑆𝐺 − 0.035 ∗ 𝑆𝐺 

where 
𝐶𝐹

𝐴
 is cash flow to assets; 𝐷𝐼𝑉 is an indicator that equals to one if the firm pays cash dividend; 

𝐿𝑇𝐷

𝐴
 is long-term debt over assets; 𝐿𝑁𝐴 is the log value of assets; 𝐼𝑆𝐺 is the industry median sales 

growth; and 𝑆𝐺 is the firm sales growth. 
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Table A.1. Measurement of CSR: Strength and Concern Indicators 

No. Dimensions Strength (positive indicator) Concern (negative indicator) 

1. Environment Environmental Opportunities Hazardous Waste  

  Waste Management  Regulatory Compliance 

  Packaging Materials & Waste Ozone Depleting Chemicals 

  Climate Change Toxic Spills & Releases 

  Property, Plant, Equipment  Agriculture Chemicals 

  Environmental Management Systems Climate Change 

  Water Stress Impact of Products & Services 

  Biodiversity & Land Use Biodiversity & Land Use 

  Raw Material Sourcing Operational Waste  

  Natural Resource Use Supply Chain Management 

  Environmental Opportunities - Green Buildings  Water Management 

  Environmental Opportunities in Renewable Energy  Other Concerns 

  Waste Management - Electronic Waste   

  Climate Change - Energy Efficiency   

  Climate Change - Product Carbon Footprint  

  Climate Change - Insuring Climate Change Risk  

  Other Strengths   
    

    
2. Community Charitable Giving  Investment Controversies 

  Innovative Giving Community Impact 

  Support for Housing Tax Disputes 

  Support for Education Other Concerns  

  Non-US Charitable Giving  

  Volunteer Programs  

  Community Engagement  

  Other Strengths  
    

    
3. Human rights Positive Record in S. Africa South Africa 

  Indigenous Peoples Relations Strength  Northern Ireland  

  Labour Rights Strength Support for Controversial Regimes 

  Human Rights Policies & Initiatives  Mexico 

   Labour Rights Concern 

   

Indigenous Peoples Relations 

Concern 

   Operations in Sudan 

   

Freedom of Expression & 

Censorship 

   Human Rights Violations 

   Other Concerns 

    

    

4. 

Employee 

relations Union Relations Union Relations  

  No-Layoff Policy  Employee Health & Safety 

  Cash Profit Sharing  Workforce Reductions 

  Employee Involvement Retirement Benefits Concern 

  Retirement Benefits Strength Supply Chain 

  Employee Health and Safety Child Labour 

  Supply Chain Labour Standards Labour-Management Relations 

  Compensation & Benefits  

  Employee Relations  

  Professional Development  

  Human Capital Management  
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  Labour Management   

  Controversial Sourcing  

  Other Strengths  
    

    
5. Diversity CEO  Workforce Diversity 

  Promotion  Non-Representation 

  Board of Directors - Gender Board of Directors - Gender  

  Work-Life Benefits Board of Directors - Minorities 

  Women and Minority Contracting  Other Concerns 

  Employment of the Disabled  

  Gay and Lesbian Policies  

  Employment of Underrepresented Groups  

  Other Strengths   
    

    
6. Product Quality  Product Quality & Safety 

  R+D, Innovation Marketing & Advertising 

  Social Opportunities Anticompetitive Practices 

  Access to Finance Customer Relations 

  Social Opportunities - Access to Communications  Privacy & Data Security 

  

Social Opportunities - Opportunities in Nutrition and 

Health Other Concerns 

  Product Safety - Chemical Safety   

  Product Safety - Financial Product Safety  

  Product Safety - Privacy and Data Security   

  Product Safety - Responsible Investment  

  Product Safety - Insuring Health and Demographic Risk   

  Other Strengths   
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Table A.2 Summary statistics and correlation matrix 
Table A.2 presents summary statistics for our sample firms between 2000 and 2013 in Panel A and the correlation matrix in Panel B. 

CSR net score is the net score of CSR rating in the six qualitative issue areas, measured as total strengths minus total concerns; EnvHi 

is an indicator variable that equals to 1 if a firm’s net score of environment rating is greater than median level, and 0 otherwise; ComHi 

is an indicator variable that equals to 1 if a firm’s net score of community rating is greater than median level, and 0 otherwise; HumHi 

is an indicator variable that equals to 1 if a firm’s net score of human rights rating is greater than median level, and 0 otherwise; 

EmpHi is an indicator variable that equals to 1 if a firm’s net score of employ relations rating is greater than median level, and 0 

otherwise; DivHi is an indicator variable that equals to 1 if a firm’s net score of product rating is greater than median level, and 0 

otherwise; ProHi is an indicator variable that equals to 1 if a firm’s net score of diversity rating is greater than median level, and 0 

otherwise; Leverage is defined as total debts divided by total assets; ROA is defined as operating income before depreciation divided 

by total assets; Gross margin is the ratio of gross profit to total sales; Size is defined as the natural logarithm of the number of 

employees; R&D is defined as research and development expenses divided by total assets; M/B is defined as the market value of 

equity over book value of equity; Dividends is defined as total dividends divided by net income; Tangibility is the ratio of gross value 

of property, plant and equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; Governance is 

the net score of governance ratings, calculated as the total strengths minus the total concerns in governance dimension of KLD rating 

data. Test of differences in means between the two sub-samples of U.S. firms with a high CSR and those with a low CSR are based 

on t-tests. N denotes the number of observations. 

Panel A: The effect of firm characteristics on corporate social responsibility 

 

All firms (N=17,360) 

 Firms with 

high CSR 

Firms with low 

CSR 

 

   

 Mean p25 p50 p75 sd  mean mean Difference 

Firm 

characteristics 
         

Leverage 0.480 0.296 0.471 0.625 0.241  0.496 0.475 0.0000 

ROA 0.015 0.006 0.050 0.090 0.228  0.038 0.006 0.0000 

Gross margin 0.275 0.243 0.384 0.569 0.976  0.354 0.244 0.0000 

Size 14.684 0.887 3.324 11.271 32.452  26.026 10.360 0.0000 

R&D 0.203 0.000 0.008 0.089 0.896  0.166 0.216 0.0009 

M/B 3.213 1.517 2.412 3.932 4.187  3.660 3.043 0.0000 

Dividends 0.137 0.000 0.000 0.195 0.391  0.183 0.119 0.0000 

Tangibility 0.484 0.189 0.380 0.700 0.369  0.464 0.491 0.0000 

Big5 0.896 1.000 1.000 1.000 0.305  0.953 0.874 0.0000 

Governance  -0.247 -1.000 0.000 0.000 0.696   -0.292 -0.230 0.0000 

CSR proxies          

CSR net score  -0.099 -1.000 0.000 1.000 2.398  2.738 -1.178 0.0000 

EnvScore 0.062 0.000 0.000 0.000 0.760  0.506 -0.107 0.0000 

ComScore 0.070 0.000 0.000 0.000 0.469  0.333 -0.030 0.0000 

HumScore -0.035 0.000 0.000 0.000 0.257  -0.005 -0.046 0.0000 

EmpScore -0.039 0.000 0.000 0.000 1.004  0.677 -0.312 0.0000 

DivScore -0.057 -1.000 0.000 1.000 1.333  1.212 -0.539 0.0000 

ProScore -0.100 0.000 0.000 0.000 0.548   0.015 -0.143 0.0000 

 

Panel B: Correlation Matrix 

 1 2 3 4 5 6 7 8 9 10 11 

1.CSR score 1           

2.Leverage 0.026 1          

3.ROA 0.066 -0.117 1         

4.Gross margin 0.060 -0.023 0.355 1        

5.Size 0.251 0.202 0.090 0.029 1       

6.R&D -0.024 -0.124 -0.463 -0.414 -0.164 1      

7.M/B 0.084 -0.022 0.047 -0.013 0.027 0.135 1     

8.Dividends 0.075 0.075 0.109 0.046 0.115 -0.124 0.010 1    

9.Tangibility -0.053 0.224 0.039 0.050 0.124 -0.275 -0.102 0.095 1   

10.Big5 0.109 0.142 0.036 0.007 0.122 0.001 0.024 0.009 0.022 1  

11.Governance 
0.051 -0.111 -0.009 -0.020 -0.139 0.001 0.013 0.025 0.044 -

0.098 

1 
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Table A.3. Granger causality tests 

Table A.3 presents the Granger causality results between CSR and sales, profitability and firm size. Sales is defined as firm sales 

divided by total assets. Profitability is defined as earnings before depreciation divided by total assets. Size is defined as the natural 

logarithm of number of employees. Panel 1 to Panel 3 report the estimation without control variables while Panel 4 to Panel 6 report 

the estimation with control variables. Control variables include: Leverage is defined as total debts divided by total assets; R&D is 

defined as research and development expenses divided by total assets; M/B is defined as the market value of equity over book value 

of equity; Dividends is defined as total dividends divided by net income; Tangibility is the ratio of gross value of property, plant and 

equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; Governance is the net score of 

governance ratings, calculated as the total strengths minus the total concerns in governance dimension of KLD rating data. Results 

are not reported to save space. Regressions control for industry and year fixed effects whose coefficients are suppressed. Standard 

errors are adjusted for heteroskedasticity. The test statistics are included in the parentheses. ***, **, and * denote significance at the 

1%, 5%, and 10% levels, respectively. 

Panel 1. CSR and sales without control variables. 

  Dependent variable = CSR scoret  Dependent variable = Salest  

  

(1) 

Full Sample 

(2) 

High Sales 

(3) 

Low Sales 

 (4) 

Full Sample 

(5) 

High CSR 

(6) 

Low CSR 

Salest-1 0.177* 0.534** 0.001  0.997*** 1.062*** 0.944*** 

 (1.84) (2.08) (0.02)  (29.63) (28.23) (18.44) 

Salest-2 -0.024 -0.296 0.001  -0.021 -0.090** 0.036 

 (-0.56) (-1.54) (0.04)  (-0.63) (-2.43) (0.71) 

CSR scoret-1 0.774*** 0.765*** 0.770***  0.004** 0.004*** 0.005 

 (7.47) (7.55) (10.51)  (2.46) (2.62) (1.47) 

CSR scoret-2 0.068 0.088 -0.031  -0.001 0.000 -0.001 

 (0.81) (1.10) (-0.62)  (-0.86) (0.01) (-0.27) 

        

Control variables N N N  N N N 

Industry FE Y Y Y  Y Y Y 

Year FE Y Y Y  Y Y Y 

R-square 0.716 0.733 0.610  0.977 0.980 0.973 

Observations 12,089 7,059 5,030  12,078 6,449 5,629 

 
Panel 2. CSR and profitability without control variables. 
  Dependent variable = CSR scoret  Dependent variable = Profitabilityt 

  

(1) 

Full Sample 

(2) 

High Profit 

(3) 

Low Profit 

 (4) 

Full Sample 

(5) 

High CSR 

(6) 

Low CSR 

Profitabilityt-1 0.023 0.102 -0.008  0.620*** 0.096*** 0.634*** 

 (0.84) (1.35) (-0.30)  (10.81) (3.18) (9.92) 

Profitabilityt-2 0.011 0.024 0.018  0.181*** 0.008 0.211*** 

 (0.40) (0.35) (0.63)  (3.54) (0.65) (3.46) 

CSR scoret-1 0.799*** 0.802*** 0.751***  0.004** 0.002*** 0.005 

 (46.77) (39.11) (26.32)  (2.36) (2.85) (1.05) 

CSR scoret-2 0.011 0.016 0.004  0.000 0.002 -0.002 

 (0.65) (0.76) (0.15)  (0.18) (0.34) (-0.44) 

        

Control variable N N N  N N N 

Industry FE Y Y Y  Y Y Y 

Year FE Y Y Y  Y Y Y 

R-square 0.633 0.642 0.595  0.646 0.567 0.672 

Observations 12,135 7,006 5,129  12,078 6,090 5,988 

 
Panel 3. CSR and firm size without control variables. 

  Dependent variable = CSR scoret  Dependent variable = Sizet  

  

(1) 

Full Sample 

(2) 

Large Size 

(3) 

Small Size 

 (4) 

Full Sample 

(5) 

High CSR 

(6) 

Low CSR 

Sizet-1 0.032 0.052 0.009  1.132*** 1.143*** 1.140*** 

 (1.62) (1.49) (0.54)  (70.35) (34.07) (58.62) 

Sizet-2 -0.011 -0.019 -0.003  -0.145*** -0.156*** -0.151*** 

 (-0.63) (-0.66) (-0.21)  (-9.12) (-4.76) (-7.68) 
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CSR scoret-1 0.789*** 0.783*** 0.753***  0.002* 0.002 0.003 

 (16.44) (16.52) (12.53)  (1.66) (1.53) (1.18) 

CSR scoret-2 0.016 0.033 -0.029  -0.001 -0.001 -0.001 

 (0.58) (1.11) (-0.86)  (-0.58) (-0.89) (-0.24) 

        

Control variable N N N  N N N 

Industry FE Y Y Y  Y Y Y 

Year FE Y Y Y  Y Y Y 

R-square 0.637 0.649 0.584  0.989 0.987 0.989 

Observations 12,059 6,870 5,189  12,039 6,422 5,617 

 
Panel 4. CSR and sales with control variables.  
  Dependent variable = CSR scoret  Dependent variable = Salest 

  

(1) 

Full Sample 

(2) 

High Sales 

(3) 

Low Sales 

 (4) 

Full Sample 

(5) 

High CSR 

(6) 

Low CSR 

Salest-1 0.210** 0.478** 0.001  0.873*** 0.950*** 0.803*** 

 (2.11) (2.00) (0.01)  (27.37) (24.69) (17.75) 

Salest-2 0.000 -0.191 0.010  -0.003 -0.066** 0.052 

 (0.01) (-1.11) (0.33)  (-0.09) (-1.97) (1.26) 

CSR scoret-1 0.758*** 0.739*** 0.766***  0.006*** 0.006*** 0.004 

 (7.48) (7.33) (10.41)  (3.86) (3.88) (1.39) 

CSR scoret-2 0.072 0.088 -0.032  -0.001 -0.000 -0.001 

 (0.89) (1.15) (-0.63)  (-0.94) (-0.24) (-0.24) 

        

Control variables Y Y Y  Y Y Y 

Industry FE Y Y Y  Y Y Y 

Year FE Y Y Y  Y Y Y 

R-square 0.720 0.739 0.611  0.981 0.983 0.979 

Observations 12,016 7,025 4,991  12,016 6,420 5,596 

 
Panel 5. CSR and profitability with control variables. 
  Dependent variable = CSR scoret  Dependent variable = Profitabilityt 

  

(1) 

Full Sample 

(2) 

High Profit 

(3) 

Low Profit 

 (4) 

Full Sample 

(5) 

High CSR 

(6) 

Low CSR 

Profitabilityt-1 0.027 0.187** -0.007  0.218*** 0.090*** 0.085*** 

 (0.94) (2.47) (-0.25)  (6.17) (3.45) (2.90) 

Profitabilityt-2 0.029 -0.019 0.019  0.036* 0.022* -0.006 

 (1.02) (-0.28) (0.64)  (1.67) (1.83) (-0.34) 

CSR scoret-1 0.779*** 0.776*** 0.746***  0.012*** 0.005*** 0.002 

 (46.20) (38.36) (26.03)  (6.60) (5.83) (0.95) 

CSR scoret-2 0.017 0.019 0.005  0.004** 0.001 0.001 

 (1.00) (0.92) (0.18)  (2.11) (0.80) (0.27) 

        

Control variable Y Y Y  Y Y Y 

Industry FE Y Y Y  Y Y Y 

Year FE Y Y Y  Y Y Y 

R-square 0.640 0.653 0.596  0.858 0.626 0.927 

Observations 12,048 6,970 5,078  12,016 6,056 5,960 

 
Panel 6. CSR and firm size with control variables.  

  Dependent variable = CSR scoret  Dependent variable = Sizet 

  

(1) 

Full Sample 

(2) 

Large Size 

(3) 

Small Size 

 (4) 

Full Sample 

(5) 

High CSR 

(6) 

Low CSR 

Sizet-1 0.020 0.033 0.007  1.108*** 1.099*** 1.118*** 

 (1.55) (1.42) (0.52)  (67.36) (44.64) (55.57) 

Sizet-2 0.005 0.004 -0.002  -0.125*** -0.118*** -0.132*** 

 (0.41) (0.18) (-0.15)  (-7.68) (-4.92) (-6.51) 

CSR scoret-1 0.773*** 0.764*** 0.748***  0.001 0.002 0.003 
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 (46.81) (37.83) (32.70)  (1.26) (1.49) (1.29) 

CSR scoret-2 0.018 0.035* -0.031  -0.001 -0.000 -0.001 

 (1.07) (1.69) (-1.46)  (-0.84) (-0.26) (-0.54) 

        

Control variable Y Y Y  Y Y Y 

Industry FE Y Y Y  Y Y Y 

Year FE Y Y Y  Y Y Y 

R-square 0.637 0.652 0.493  0.989 0.987 0.989 

Observations 11,082 6,209 4,873  11,076 5,849 5,227 
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Table A.4. Propensity Score Matching and Entropy Balance 

Table A.4 presents the analysis on the relation between CSR and delistingrisk using the one-to-one Propensity Score Matching 

(PSM) procedure and Entropy Balancing method. The variables used to estimate differences in means include: Leverage, ROA, 

Gross margin, Size, R&D, M/B, and Tangibility, and are tested based on t-test. Panel A reports univariate analysis for 4,578 

observations with high CSR score and 4,578 observations with low CSR score. Panel B displays the estimation of the Cox 

proportional hazards model of probability of delistingon the matched samples. High CSR is an indicator variable that equals 

to 1 if a firm’s CSR net score is above the sample median value, and 0 otherwise. Leverage is defined as total debts divided 

by total assets; ROA is defined as operating income before depreciation divided by total assets; Gross margin is the ratio of 

gross profit to total sales; Size is defined as the natural logarithm of the number of employees; R&D is defined as research and 

development expenses divided by total assets; M/B is defined as the market value of equity over book value of equity; 

Dividends is defined as total dividends divided by net income; Tangibility is the ratio of gross value of property, plant and 

equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; Governance is the net score 

of governance ratings, calculated as the total strengths minus the total concerns in governance dimension of KLD rating data. 

Panel C reports the estimation of the OLS results after entropy balancing. Control variables are the same as in Panel B and 

results are not reported to save space. Regressions control for industry and year fixed effects whose coefficients are suppressed. 

Standard errors are adjusted for heteroskedasticity. The test statistics are included in the parentheses. ***, **, and * denote 

significance at the 1%, 5%, and 10% levels, respectively. 

Panel A: Mean differences between treatment and control group of PSM sample (N=9,156)  
Treatment Control Difference 

Leverage 0.491 0.496  0.3568 

ROA 0.036 0.039 0.4581 

Gross margin 0.326 0.311 0.3744 

Size 19.442 20.241 0.3262 

R&D 0.347 0.860 0.2392 

M/B 3.595 3.729 0.1556 

Tangibility 0.462 0.458 0.5602 

 
Panel B: Estimation of the Cox proportional hazards model of probability of delistingon matched samples 

  (1)  (2) 

  Coefficient Hazard ratio  Coefficient Hazard ratio 

High CSR  -0.077** 0.925    
  (-2.07)     

CSR net score  
   -0.031*** 0.969 

  
   (-3.94)  

Leverage  0.118 1.125  0.119 1.126 
  (1.37) 

 

 (1.39)  
ROA  -0.867*** 0.420  -0.844*** 0.429 

  (-7.42)   (-7.21)  

Gross margin  -0.002 0.998  -0.002 0.998 
  (-0.69) 

 

 (-0.65)  
Size  -0.016*** 0.984  -0.016*** 0.984 
  (-11.93) 

 

 (-11.87)  
R&D  -0.008 0.992  -0.008* 0.992 
  (-1.64) 

 

 (-1.65)  
M/B   -0.016*** 0.983  -0.016*** 0.983 
  (-4.09) 

 

 (-4.03)  
Dividends  -0.329*** 0.719  -0.327*** 0.720 

  (-5.94)   (-5.93)  

Tangibility  -0.064 0.937  -0.060 0.941 

  (-0.96)   (-0.91)  

Big5  0.047 1.047  0.058 1.059 
  (0.68) 

 

 (0.84)  
Governance  -0.013 0.987  -0.008 0.991 

  (-0.46)   (-0.30)  
Industry FE  Y   Y  
Year FE  Y   Y  
Chi-square  612.76   630.81  
Chi-square test probability  0.0000   0.0000  
Observations   9,124     9,124   
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Panel C: Estimation of the Cox proportional hazards model after entropy balance 

  (1)  (2) 

  Coefficient Hazard ratio  Coefficient Hazard ratio 

High CSR  -0.074** 0.928    
  (-2.37)     

CSR net score  
   -0.031*** 0.969 

  
   (-3.94)  

Control Variables  Y   Y  
Industry FE  Y   Y  
Year FE  Y   Y  
Observations   17,360     17,360   
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Table A.5. Estimation of Cox proportional hazards model by firm age and size 

Table A.6 illustrates the effects of firm age and size on delistingrisk using Cox proportional hazards model. Older(younger) 

firms are those whose age is above(below) the sample median. Larger(small) firms are those whose size is bigger(smaller) than 

the sample median. High CSR is an indicator variable that equals to 1 if a firm’s CSR net score is above the sample median 

value, and 0 otherwise. Leverage is defined as total debts divided by total assets; ROA is defined as operating income before 

depreciation divided by total assets; Gross margin is the ratio of gross profit to total sales; Size is defined as the natural logarithm 

of the number of employees; R&D is defined as research and development expenses divided by total assets; M/B is defined as 

the market value of equity over book value of equity; Dividends is defined as total dividends divided by net income; Tangibility 

is the ratio of gross value of property, plant and equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 

auditor, 0 otherwise; Governance is the net score of governance ratings, calculated as the total strengths minus the total concerns 

in governance dimension of KLD rating data. Regressions control for industry and year fixed effects whose coefficients are 

suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are included in the parentheses. ***, **, and * 

denote significance at the 1%, 5%, and 10% levels, respectively. 

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

 Older Firm Younger Firm Larger Firm Small Firm 

  

co- 

efficient 

hazard  

ratio 

co- 

efficient 

hazard  

ratio 

co- 

efficient 

hazard  

ratio 

co- 

efficient 

hazard  

ratio 

High CSR -0.153*** 0.857 0.059 1.061 -0.111** 0.892 0.013 1.019 

 (-3.04)  (1.54)  (-2.25)  (0.32)  
Leverage -0.089 0.915 0.249*** 1.282 0.317*** 1.414 0.264*** 1.282 
 (-0.79)  (3.82)  (2.65)  (4.07)  
ROA -0.516*** 0.596 -0.120** 0.886 -0.561*** 0.558 -0.107* 0.894 
 (-3.36)  (-1.98)  (-4.91)  (-1.79)  
Gross 

margin 

0.017 

1.016 

-0.005*** 

0.994 

0.227*** 

1.201 

-0.005*** 

0.994 

 (0.99)  (-2.65)  (2.95)  (-2.90)  

Size -0.012*** 0.988 -0.017*** 0.983 -0.011*** 0.988 -0.029*** 0.977 
 (-10.01)  (-7.24)  (-10.64)  (-5.13)  
R&D 0.027 1.027 -0.009*** 0.991 0.273*** 1.254 -0.008*** 0.992 
 (1.15)  (-2.77)  (3.29)  (-3.19)  
M/B  -0.012** 0.987 -0.012*** 0.987 -0.010* 0.990 -0.013*** 0.987 
 (-2.09)  (-3.61)  (-1.87)  (-3.89)  
Dividends -0.300*** 0.741 -0.240*** 0.786 -0.386*** 0.691 -0.263*** 0.761 

 (-4.93)  (-4.36)  (-6.08)  (-4.83)  

Tangibility 0.049 1.050 -0.188*** 0.828 0.070 1.067 -0.210*** 0.807 

 (0.75)  (-3.14)  (0.93)  (-3.79)  

Big5 -0.181*** 0.834 -0.032 0.968 -0.115 0.912 -0.011 0.986 
 (-2.69)  (-0.59)  (-0.93)  (-0.25)  
Governance -0.069** 0.933 0.014 1.014 -0.041 0.954 -0.130*** 0.885 

 (-2.08)  (0.56)  (-1.26)  (-4.75)  
Industry FE Y  Y  Y  Y  
Year FE Y  Y  Y  Y  
Chi-square 531.96  372.66  493.77  389.96  
Chi-square  

test 

probability 0.0000  0.0000  0.0000  0.0000  
Obs. 8,640   8,720   7,899   9,461   
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Table A.6. Alternative measurement for CSR  

Table A.7 displays the estimation of the Cox model using adjusted CSR as the main independent variable. Adjusted CSR net 

score is defined as raw strength and concern scores of each category divided by the number of items of the strength and concern 

of that category in the year and then taking the net difference between adjusted strength and concern scores for that category. 

High Adjusted CSR is an indicator variable that equals to 1 if a firm’s adjusted CSR net score is above the sample median 

value, and 0 otherwise. Leverage is defined as total debts divided by total assets; ROA is defined as operating income before 

depreciation divided by total assets; Gross margin is the ratio of gross profit to total sales; Size is defined as the natural 

logarithm of the number of employees; R&D is defined as research and development expenses divided by total assets; M/B is 

defined as the market value of equity over book value of equity; Dividends is defined as total dividends divided by net income; 

Tangibility is the ratio of gross value of property, plant and equipment to total assets; BigN equals to 1 if the firm is audited by 

a Big5 auditor, 0 otherwise; Governance is the net score of governance ratings, calculated as the total strengths minus the total 

concerns in governance dimension of KLD rating data. Regressions control for industry and year fixed effects whose 

coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are included in the 

parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

  (1)   (2) 

  Coefficient Hazard ratio  Coefficient Hazard ratio 

High Adjusted CSR  -0.094*** 0.910    
  (-3.53)     

Adjusted CSR net score  
   -0.083** 0.920 

  
   (-2.54)  

Leverage  0.123** 1.131  0.119** 1.126 
  (2.15)   (2.07)  
ROA  -0.173*** 0.841  -0.175*** 0.839 
  (-2.70)   (-2.74)  
Gross margin  -0.005*** 0.995  -0.005*** 0.995 

  (-2.86)   (-2.78)  

Size  -0.016*** 0.984  -0.016*** 0.984 
  (-13.86)   (-13.76)  
R&D  -0.007*** 0.992  -0.007*** 0.992 
  (-3.23)   (-3.17)  
M/B   -0.011*** 0.989  -0.011*** 0.989 
  (-3.56)   (-3.55)  
Dividends  -0.329*** 0.719  -0.331*** 0.718 

  (-7.86)   (-7.91)  

Tangibility  -0.152*** 0.859  -0.152*** 0.858 

  (-3.50)   (-3.51)  

Big5  -0.066 0.935  -0.072* 0.930 
  (-1.59)   (-1.72)  
Governance  -0.013 0.986  -0.010 0.989 

  (-0.67)   (-0.53)  
Industry FE  Y   Y  
Year FE  Y   Y  
Chi-square  885.43   878.80  
Chi-square test probability  0.0000   0.0000  
Observations   17,360     17,360   
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Table A.7. Estimation of Cox model with different assumptions on survival distribution and AFT/CR models. 

Table A.8 displays the survival analysis results using Cox hazards model with different assumptions on survival distribution   

(Exponential, Weibull, and Gompertz distributions) as well as using the AFT and CR models. Hazard ratios are reported for     

Cox hazards model. High CSR is an indicator variable that equals to 1 if a firm’s CSR net score is above the sample median 

value, and 0 otherwise. Leverage is defined as total debts divided by total assets; ROA is defined as operating income before 

depreciation divided by total assets; Gross margin is the ratio of gross profit to total sales; Size is defined as the natural 

logarithm of the number of employees; R&D is defined as research and development expenses divided by total assets; M/B is 

defined as the market value of equity over book value of equity; Dividends is defined as total dividends divided by net income; 

Tangibility is the ratio of gross value of property, plant and equipment to total assets; BigN equals to 1 if the firm is audited by 

a Big5 auditor, 0 otherwise; Governance is the net score of governance ratings, calculated as the total strengths minus the total 

concerns in governance dimension of KLD rating data. Regressions control for industry and year fixed effects whose 

coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are included in the 

parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 (1) (2) (3) (4) (5) 

 

Exponential  

survival model 

Weibull  

survival model 

Gompertz  

survival model 

Accelerated failure  

time model  

Competing risk  

model  

  (hazard ratio) (hazard ratio) (hazard ratio) 

High CSR 0.936** 0.935** 0.936** 0.055** -0.072** 

 (-2.18) (-2.12) (-2.10) (2.20) (-2.36) 

Leverage 1.1327** 1.128** 1.124** -0.106** 0.138** 
 (2.11) (2.03) (1.98) (-2.19) (2.42) 

ROA 0.841*** 0.838*** 0.838*** 0.340*** -0.168*** 
 (-2.74) (-2.69) (-2.71) (5.57) (-2.70) 

Gross 

margin 0.995*** 0.994*** 0.994*** 

0.004** -0.005** 

 (-2.77) (-2.83) (-2.89) (2.42) (-2.53) 

Size 0.984*** 0.983*** 0.983*** 0.011*** -0.016*** 
 (-13.59) (-13.59) (-13.60) (13.33) (-13.55) 

R&D 0.993*** 0.992*** 0.992*** 0.007*** -0.007*** 
 (-3.18) (-3.21) (-3.27) (2.79) (-3.00) 

M/B  0.989*** 0.988*** 0.989*** 0.010*** -0.010*** 
 (-3.58) (-3.59) (-3.59) (4.01) (-3.37) 

Dividends 0.720*** 0.712*** 0.713*** 0.251*** -0.330*** 

 (-7.88) (-7.92) (-7.92) (7.53) (-7.82) 

Tangibility 0.861*** 0.850*** 0.851*** 0.133*** -0.142*** 

 (-3.48) (-3.62) (-3.61) (3.76) (-3.27) 

Big5 0.930* 0.927* 0.929* 0.084** -0.079* 
 (-1.76) (-1.74) (-1.70) (2.41) (-1.88) 

Governance 0.986 0.987 0.987 0.007 -0.017 

 (-0.71) (-0.63) (-0.62) (0.43) (-0.90) 

Industry FE Y Y Y Y Y 

Year FE Y Y Y Y Y 

Chi-square 865.55 1027.36 1002.69 1072.64 1027.66 

Chi-square 

test 

probability 0.0000 0.0000 0.0000 0.0000 0.0000 

Observations 17,360 17,360 17,360 17,360 17,360 
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Table A.8. Estimation result for competing risk 

Table A.9 presents the results of discrete time hazard model with competing risks using subsamples. Column (1) reports the 

regression coefficients using the subsample of acquired firms. Acquired firms are those that are delisted due to acquisitions or 

mergers (delisting code from 200 to 299). Column (2) reports the regression coefficients using the subsample of failed firms. 

Failed firms are those that are delisted for negative reasons such as liquidation or dropped (delisting code greater than or equal 

300). High CSR is an indicator variable that equals to 1 if a firm’s CSR net score is above the sample median value, and 0 

otherwise. Leverage is defined as total debts divided by total assets; ROA is defined as operating income before depreciation 

divided by total assets; Gross margin is the ratio of gross profit to total sales; Size is defined as the natural logarithm of the 

number of employees; R&D is defined as research and development expenses divided by total assets; M/B is defined as the 

market value of equity over book value of equity; Dividends is defined as total dividends divided by net income; Tangibility is 

the ratio of gross value of property, plant and equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 

0 otherwise; Governance is the net score of governance ratings, calculated as the total strengths minus the total concerns in 

governance dimension of KLD rating data. Regressions control for industry and year fixed effects whose coefficients are 

suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are included in the parentheses. ***, **, and 

* denote significance at the 1%, 5%, and 10% levels, respectively. 

 (1) (2) 

  Acquired Failed 

High CSR -0.083***  -0.222**  

 (-3.01)  (-2.01)  
CSR net score  -0.013**  -0.121*** 

  (-2.05)  (-4.91) 

Leverage 0.115* 0.111* 0.113 0.084 
 (1.94) (1.88) (0.43) (0.32) 

ROA -0.127** -0.128** -0.308*** -0.315*** 
 (-2.24) (-2.26) (-3.73) (-3.81) 

Gross margin -0.002 -0.002 -0.009*** -0.009*** 

 (-0.71) (-0.67) (-3.32) (-3.27) 

Size -0.016*** -0.016*** -0.008* -0.007 
 (-13.87) (-13.60) (-1.77) (-1.51) 

R&D -0.006 -0.006 -0.011*** -0.010*** 
 (-1.33) (-1.29) (-3.29) (-3.25) 

M/B  -0.011*** -0.011*** 0.003 0.004 
 (-3.60) (-3.58) (0.17) (0.25) 

Dividends -0.301*** -0.301*** -0.606*** -0.590*** 

 (-7.11) (-7.13) (-2.98) (-2.96) 

Tangibility -0.133*** -0.133*** -0.231 -0.232 

 (-2.96) (-2.97) (-1.27) (-1.28) 

Big5 0.030 0.025 -0.828*** -0.816*** 
 (0.68) (0.57) (-6.05) (-6.01) 

Governance -0.024 -0.022 0.129* 0.143** 

 (-1.17) (-1.07) (1.79) (1.96) 

Industry FE Y Y Y Y 

Year FE Y Y Y Y 

Chi-square 811.52 808.47 633.75 635.62 

Chi-square test probability 0.0000 0.0000 0.0000 0.0000 

Observations 17,360 17,360 17,360 17,360 
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Table A.9. Estimation of the Cox proportional hazards model for period pre- and post-financial crisis. 

Table A.10 displays the effects of 2008 financial crisis on delistingrisk using Cox proportional hazards model. Pre-crisis is an 

indicator variable that equals to 1 if the year is prior to 2008, and 0 otherwise. High CSR is an indicator variable that equals to 

1 if a firm’s CSR net score is above the sample median value, and 0 otherwise. Leverage is defined as total debts divided by 

total assets; ROA is defined as operating income before depreciation divided by total assets; Gross margin is the ratio of gross 

profit to total sales; Size is defined as the natural logarithm of the number of employees; R&D is defined as research and 

development expenses divided by total assets; M/B is defined as the market value of equity over book value of equity; 

Dividends is defined as total dividends divided by net income; Tangibility is the ratio of gross value of property, plant and 

equipment to total assets; BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; Governance is the net score of 

governance ratings, calculated as the total strengths minus the total concerns in governance dimension of KLD rating data. 

Regressions control for industry and year fixed effects whose coefficients are suppressed. Standard errors are adjusted for 

heteroskedasticity. The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 

10% levels, respectively. 

 (1) (2) 

  Coefficient Hazard ratio Coefficient Hazard ratio 

High CSR -0.081** 0.922 -0.042 0.958 

 (-2.21)  (-1.32)  

Pre-crisis -0.661*** 0.516   

 (-5.17)    

High CSR * Pre-crisis 0.040 1.040 
  

 (0.76)    

Post-crisis   0.637*** 1.891 

   (4.99)  

High CSR * Post-crisis 
 

 -0.157*** 0.854 

   (-2.73)  

Leverage 0.120** 1.127 0.122** 1.129 

 (2.10)  (2.13)  

ROA -0.174*** 0.839 -0.174*** 0.840 

 (-2.73)  (-2.73)  

Gross margin -0.005*** 0.995 -0.005*** 0.995 

 (-2.76)  (-2.74)  

Size -0.016*** 0.984 -0.016*** 0.984 

 (-13.51)  (-13.49)  

R&D -0.007*** 0.992 -0.007*** 0.992 

 (-3.16)  (-3.13)  

M/B  -0.011*** 0.989 -0.011*** 0.989 

 (-3.61)  (-3.62)  

Dividends -0.331*** 0.718 -0.330*** 0.719 

 (-7.89)  (-7.87)  

Tangibility -0.153*** 0.857 -0.155*** 0.856 

 (-3.53)  (-3.56)  

Big5 -0.073* 0.929 -0.067 0.935 

 (-1.75)  (-1.61)  

Governance -0.013 0.986 -0.008 0.992 

 (-0.68)  (-0.39)  

     

Industry FE Y  Y  
Year FE Y  Y  
Chi-square 879.74  890.61  
Chi-square test probability 0.0000  0.0000  
Observations 17,360  17,360  
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Table A.10. Estimation of the Cox proportional hazards model for firms under financial distress. 

Table A.11 displays the effects of financial distress on delistingrisk using Cox proportional hazards model. Distress is an 

indicator variable that equals to 1 if the leverage ratio of the firm is among the top quantile of the sample, and 0 otherwise. 

High CSR is an indicator variable that equals to 1 if a firm’s CSR net score is above the sample median value, and 0 otherwise. 

ROA is defined as operating income before depreciation divided by total assets; Gross margin is the ratio of gross profit to 

total sales; Size is defined as the natural logarithm of the number of employees; R&D is defined as research and development 

expenses divided by total assets; M/B is defined as the market value of equity over book value of equity; Dividends is defined 

as total dividends divided by net income; Tangibility is the ratio of gross value of property, plant and equipment to total assets; 

BigN equals to 1 if the firm is audited by a Big5 auditor, 0 otherwise; Governance is the net score of governance ratings, 

calculated as the total strengths minus the total concerns in governance dimension of KLD rating data. Regressions control for 

industry and year fixed effects whose coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test 

statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 (1) (2) 

  Coefficient Hazard ratio Coefficient Hazard ratio 

High CSR -0.203*** 0.816 -0.071** 0.931 

 (-5.94)  (-2.06)  

Distress 0.057* 1.058 0.165*** 1.179 

 (1.65)  (4.67)  

High CSR * Distress -0.101 0.904 0.035 1.035 

 (-1.44)  (0.49)  

ROA   -0.167*** 0.846 

   (-2.64)  

Gross margin   -0.005*** 0.995 

   (-2.67)  

Size   -0.016*** 0.983 

   (-13.80)  

R&D   -0.007*** 0.993 

   (-3.09)  

M/B    -0.012*** 0.988 

   (-4.10)  

Dividends   -0.332*** 0.717 

   (-7.97)  

Tangibility   -0.167*** 0.846 

   (-3.87)  

Big5   -0.079* 0.924 

   (-1.90)  

Governance   -0.012 0.987 

   (-0.63)  

     

Industry FE Y  Y  
Year FE Y  Y  
Chi-square 585.39  918.40  
Chi-square test probability 0.0000  0.0000  
Observations 17,360  17,360  
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Table A.11. CSR and firm performance 

Table A.12 displays the effects of CSR on firm performance using ordinary least square (OLS) regressions. The dependent variables 

are ROA and Tobin’s Q. ROA is defined as net income before extraordinary items scaled by lagged assets. Tobin’s Q is defined as 

the market value of assets (total book value of assets minus book value of equity plus market value of equity) over book value of 

assets. Control variables includes Gross margin, Size, R&D, M/B, Dividends, Tangibility, BigN, and Governance, which are all are 

defined as in Table A.2 and results are not reported to save space. Regressions control for industry and year fixed effects whose 

coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test statistics are included in the parentheses. 

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

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

  ROA Tobin’s Q ROA Tobin’s Q 

High CSR 0.036*** 0.051*** 0.025*** 0.046*** 

 (3.81) (2.91) (3.49) (4.52) 

Control Variables N N Y Y 

Industry FE Y Y Y Y 

Year FE Y Y Y Y 

R-squared 0.033 0.139 0.076 0.357 

Observations 17,360 16,083 17,360 16,083 

 

 

 

 

 

 

 

 

 

Table A.12. The effect of firm performance on survivability 

Table A.13 illustrates the estimation of Cox proportional hazards model of probability of delistingwith and without proxies for 

firm performance: ROA and Tobin’s q. Control variables includes Gross margin, Size, R&D, M/B, Dividends, Tangibility, BigN, 

and Governance, which are all are defined as in Table A.2 and results are not reported to save space. Regressions control for 

industry and year fixed effects whose coefficients are suppressed. Standard errors are adjusted for heteroskedasticity. The test 

statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

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

  Coefficient Coefficient  Coefficient Coefficient 

High CSR  -0.071** -0.058*    
  (-2.31) (-1.90)    

CSR net score     -0.020*** -0.017*** 

     (-3.21) (-2.74) 

ROA  
 -0.324***  

 
-0.322*** 

  
 (-6.65)  

 
(-6.61) 

Tobin’s q  
 

-0.047***  

 
-0.046*** 

  
 

(-4.68)  

 
(-4.63) 

Control Variables  Y Y  Y Y 

Industry FE  Y Y  Y Y 

Year FE  Y Y  Y Y 

Chi-square  871.30 937.90  879.77 944.74 

Chi-square test probability  0.0000 0.0000  0.0000 0.0000 

Observations   17,360 17,360   17,360 17,360 
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Table A.13. Health and Human Services (HHS) Regions 

HHS Regions Jurisdiction 

Region 1 Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont  

Region 2 New Jersey, New York, Puerto Rico, and U.S. Virgin Islands  

Region 3 Delaware, District of Columbia, Maryland, Pennsylvania, Virginia, and West Virginia  

Region 4 Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, and Tennessee  

Region 5 Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin  

Region 6 Arkansas, Louisiana, New Mexico, Oklahoma, and Texas  

Region 7 Iowa, Kansas, Missouri, and Nebraska  

Region 8 Colorado, Montana, North Dakota, South Dakota, Utah, and Wyoming  

Region 9 Arizona, California, Hawaii, Nevada, American Samoa, Commonwealth of the Northern Mariana 

Islands, Federated States of Micronesia, Guam, Marshall Islands, and Republic of Palau  

Region 10 Alaska, Idaho, Oregon, and Washington  

 

  



132 

 

Chapter 4 Temperature Change and Companies’ Cash Policies 

 4.1. Introduction 

Climate risks are on the rise. In late 2018, the Fourth National Climate Assessment was released, 

pointing out that climate change has already had a noticeable effect on the United States and predicting 

“more frequent and intense extreme weather and climate-related events”. With the increasing awareness 

of climate issues, a nascent literature in finance has started to provide theoretical and empirical evidence 

on how climate risks directly or indirectly affect firms (Alok et al., 2020; Addoum et al., 2020; Choi et 

al., 2020; Hong et al., 2020; Krueger et al., 2020). Nonetheless, whether and how climate change affects 

firms’ cash policies remain under-researched. In this study, we use the mean temperature change as a 

widely influential climate risk to examine its influence on responsive corporate cash holdings.  

Academic researchers have provided empirical evidence that uncertainty has material effects on 

managerial decision-making, such as investment and financing decisions. For example, Gulen and Ion 

show that higher uncertainty associated with future policy and regulatory outcomes tends to induce less 

firm-level capital investment. Jory et al. (2020) document that firms react quickly to changes in policy 

uncertainty by reducing accounts payable, receivable, and net credit. Consistently, D'Mello and Toscano 

(2020) document a decline in receivables and payables periods from suppliers during high policy 

uncertainty periods. In addition, Im et al. (2020) use firm-level asset volatility to proxy for operating 

uncertainty and propose it as a crucial determinant of the optimal capital structure. In this study, we 

broaden the line of inquiry by examining whether climate-related uncertainty has an impact on one of 

the most vital decisions in a firm – cash policy.  

Accounting for more than 45% of their financial assets (Duchin et al., 2017), the cash balances 

of US firms play a vital role in influencing other firm financial policies, such as investing in innovation 

(Lyandres and Palazzo, 2016) and mitigating refinancing risk (Harford et al., 2014). It is therefore 

important to examine what drives corporate cash holdings. One explanation for the increase in cash 

savings is increasing precautionary motives (Keynes, 1936; Han and Qiu, 2007; Bates et al., 2009; Bates 

et al., 2018; McLean, 2011; Cunha and Pollet, 2020), that is, cash allows a corporate to maintain 

financial flexibility and to hedge the risk of future cash shortfalls arising from potential future 

expenditures. Cuculiza et al. (2020) report that firms located near terrorist events tend to conduct more 

conservative corporate policies – they increase their cash holdings. Consistently, Dessaint and Matray 

(2017) demonstrate that managers increase cash savings as a response to hurricane events and as a buffer 

against the risk of a liquidity shortage. Duong et al. (2020) document a strongly positive relationship 
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between policy uncertainty and cash reserves for US corporates to alleviate the negative impact of policy 

uncertainty. Climate change, which is exogenous and unambiguously observable to all companies, 

provides another good opportunity to shed light on how firms use cash to mitigate potential uncertainty.  

There are several justifications behind the explanation of why temperature change will affect 

managers’ perception on operating uncertainty and thus alter firms’ cash policies to cope with potential 

risks. First, continuous environmental deterioration will induce policy interventions. For example, US 

state governments have passed their own State Climate Adaptation Plans (SCAPs) to prepare for the 

climate changes that are already underway. The resulting new regulations and their post-implementation 

monitoring have a direct effect on the cost of doing business, which may increase the volatility of cash 

flows and in turn increase the risk of default. Therefore, firms have incentives to conserve cash holdings 

to meet future enforcement costs (for example, fines and litigation costs). Second, natural disaster risk 

arising from climate change is significantly priced in the cross-section of important risk metrics. Huynh 

et al. (2020) highlight an increase in the cost of equity capital for corporates affected by severe drought 

conditions. Hence, firms tend to increase their cash reserves to cope with the exacerbation of external 

financing conditions. Third, prior studies document the tightening trade credit during periods of high 

policy uncertainty (Jory et al., 2020; D'Mello and Toscano, 2020). Counties that experience high climate 

risks, such as droughts, heatwaves, floods and cold spells, are more likely to have stricter policies on 

environmental protection. Firms located in those counties may choose to curtail their receivables periods 

to ensure their financial viability. Taken together, all these arguments suggest that corporates save more 

cash during periods of high climate uncertainty, implying a positive relation between temperature 

departure and corporate cash savings.  

Motivated by the growing attention concerning the effects of temperature on a variety of 

economic outcomes (Dell et al., 2009; Zivin and Neidell, 2014; Burke et al., 2015; Hong et al., 2019; 

Choi et al., 2020; Addoum et al., 2020), we employ the long-term temperature departure to proxy for 

climate uncertainty and examine its impact on firm cash holdings in the United States. In particular, we 

use quarterly mean temperature change in each US county from NOAA (US National Centers for 

Environmental Information) as a measure of climate change to test the precautionary incentive for 

corporates to hold cash. Compared to the long-trend of global warming, local temperature change in a 

given month, quarter or year is more noticeable, according to Pierre-Louis (2017). Our empirical 

analysis will attempt to investigate the following research questions: (1) Does corporate cash balance 

vary with local temperature change and public climate opinion? (2) Through which channels does 

temperature change affect companies cash policy? (3) Is there any difference between financially 
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constrained companies and unconstrained companies during periods of climate uncertainty? (4) How 

do investors value corporate cash savings that aim to mitigate climate-related risk?  

Using a large sample of US corporates from 2000 to 2018, we document that during periods of 

high temperature departure, companies tend to increase their cash reserves, which is consistent with the 

precautionary incentive of cash savings. In particular, a 1% increase in the quarterly mean temperature 

(°F) compared to its average level 20 years prior to the sample period (1980-1999) leads to a 3.7% 

increase in the ratio of cash to assets. The positive association between climate change and firm cash 

holdings is mainly driven by the upward temperature departure, which is reasonable because global 

warming has become a critical issue that may cause huge damage on both the society and firm levels. 

The result remains unchanged after we consider the potential “overcontrolling” problems (Dell et al., 

2014 and Addoum et al., 2020) and drop all firm-level control variables and after using alternative proxy 

for cash holdings. We further show that among various sources of cash inflows, managers are more 

inclined to reduce the amount of dividend payout and net working capital requirements. 

Next, we analyse the role of financial constraints on precautionary firm cash holdings. Compared 

to unconstrained firms, companies with constraints face higher costs of raising capital externally. The 

climate change uncertainty brings more risks for constrained firms that have low financing capacity. In 

contrast, even if a financially constrained corporate anticipates an increase in future cash flow volatility 

(i.e., requirements on reducing carbon emissions and replacing environmentally unfriendly devices), it 

is still able to undertake first-best investments regardless of the realization of the future cash flow. We 

divide the sample into financially unconstrained and constrained corporates and confirm that the 

positive association between temperature change and cash holdings is more pronounced in constrained 

companies. This further supports the precautionary motive of cash holdings that constrained corporates 

proactively reserve more cash to safeguard future needs.  

We then employ the methodology of Fama and French (1998) and Pinkowitz et al. (2006), which 

is widely used in previous studies, to investigate the effect of climate uncertainty on the value of cash 

reserves. One the one hand, additional cash savings allow firms to fund potentially delayed investments 

on climate-related issues, such as environment-friendly equipment, and hedge future cash flow volatility. 

On the other hand, increasing cash holdings may be costly and inefficient because there is an opportunity 

cost in that the excess cash could be employed for more valuable projects. However, our results show 

that additional cash contributes to a higher increase in market capitalization in financially unconstrained 

firms, while there is no significant effect on the cash value in constrained corporates. This implies that 

the market sees cash reserves as valuable when unconstrained firms save to mitigate the future cash 
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flow risks associated with climate change. For constrained firms, however, increasing cash holdings 

means that they are more likely to miss potential investment opportunities that could help enhance firm 

value. 

Further, we test how firm governance may affect the association between temperature departure 

and the value of cash savings. During periods with large temperature changes, as cash reserves increase, 

managers under little scrutiny in poorly governed companies are more likely to disburse the cash or 

spend it internally to pursue self-interest instead of continuing to hold the reserves. Considering the 

agency problems in firms’ failure of efficient monitoring, investors may attempt to reduce their 

valuation of the additional cash holdings. We use multiple governance measures to proxy for agency 

problems and test their differential impact on cash value, which encompass ownership concentration 

(institutional holdings, blockholdings) and number of analysts covering a firm. Consistent with our 

conjecture, we find that the positive relationship between temperature change and cash value is more 

pronounced in companies with high governance quality. 

An investigation into the impact of climate risk on compay cash holdings could suffer from 

endogeneity concerns arising from omitted correlated variable bias. The decisions with regard to a 

corporate’s cash policy and the climate uncertainty may be jointly correlated with unobservable firm 

features such as managerial moods or risk preference, inducing spurious correlations between climate 

risk and cash savings. To address endogeneity concerns, we exploit the 2006 Stern Review as a plausibly 

quasi-natural experiment (Painter, 2020)40. The report emphasizes the necessity to take strong and early 

action to avoid the negative impacts of climate change. The Stern Review, therefore, is arguably an 

exogenous shock to the climate risk faced by firms that encounter great temperature change. Prior to 

the release of the Stern Review, there is no significant difference in cash reserves between firms with 

high climate uncertainty and those with low climate uncertainty. However, following the release of the 

Stern Review, the difference in cash holdings of firms with more climate risks versus companies with 

less climate exposure increases significantly. Our main results remain unchanged, delivering further 

evidence that they are unlikely to be attributable to omitted variable bias. 

We also conduct a series of additional analyses to ensure the robustness of our results and offer 

additional insights. We use a county-level proxy for climate change beliefs obtained from the Yale 

Climate Opinion Maps to measure climate risks on a forward-looking basis (Bernstein, Gustafson and 

Lewis, 2019). The empirical results demonstrate that firms with more concern for social responsibility 

 
40 Published on 30 October 2006, The Economics of Climate Change: The Stern Review is a landmark study that has become 

one of the most influential reports on climate change ever produced. 
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and environmental protection tend to save more cash when confronted with higher climate uncertainty. 

We then examine if the documented association varies across industries that differ in the level of carbon 

emissions and report that the effect is stronger among corporates in the polluting industries. We also 

consider the temperature sensitivity of firms with geographic difference. We document that firms in 

cooler areas are more sensitive to temperature change, which makes them more likely to increase their 

cash holdings. 

Our study adds to several strands of the finance literature. First, it contributes to the growing 

literature on cash holdings. Previous studies explore the level and value of corporate cash holdings 

based on various firm- or industry-specific variables, including corporate governance (Pinkowitz et al., 

2006; Dittmar and Mahrt-Smith, 2007; Harford et al., 2008; Fresard and Salva, 2010; Cosset et al., 2016; 

Shive and Forster, 2020), financial constraints (Han and Qiu, 2007; Denis and Sibilkov, 2010; Cunha 

and Pollet, 2020), financial innovation (Brown et al., 2009), cash flow risk (Bates et al., 2009; Alnahedh 

et al., 2019), firm diversification (Bakke et al., 2016), compensation incentive (Liu and Mauer, 2011), 

protection of creditors (Kyröläinen et al., 2013), refinancing risk (Harford et al., 2014), technology 

spillovers (Qiu and Wan, 2015), political uncertainty (Xu et al., 2016), institutional investors (Ward et 

al., 2018), economic policy uncertainty (Duong et al., 2020), internal control quality (Chen et al., 2020) 

and foreign residency rights (Hou and Liu, 2020). We extend these studies by highlighting climate 

uncertainty as an additional determinant of corporate cash policy.  

Second, we contribute to a growing stream of literature that investigates the economic 

consequences of climate change risks. Prior studies provide evidence that temperature change has an 

impact on economic wellbeing, such as agricultural output (Deschenes and Greenstone, 2007), export 

(Jones and Olken, 2010) and labour productivity (Zivin and Neidell, 2014). Recent studies shed light 

on how climate shocks affect financial markets. For example, Addoum et al. (2020a, 2020b) report that 

industries can be harmed by or benefit from extreme temperatures, while temperature exposure has no 

impact on establishment-level sales or productivity. Choi et al. (2020) demonstrate that carbon-intensive 

corporates underperform compared to corporates with low carbon emissions in abnormally warm 

weather. We contribute to this literature by exploring the impact of abnormal temperature change on 

firm cash holdings from the precautionary motive view.   

Finally, we show how firm value varies with cash reserves in companies under anomalous 

temperature changes. While prior studies present a strong negative relationship between the value of 

cash holdings and creditor rights under poor investor protection (Pinkowitz et al., 2006), access to 

capital markets (Faulkender and Wong, 2006), poor governance (Dittmar and Mahrt-Smith, 2007) and 
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firm diversification (Duchin, 2010; Bakke and Gu, 2016), the question of what financial 

actions/measures corporates can undertake to attenuate the adverse influence of climate change remains 

unexplored in the extant literature. We provide evidence that saving more cash during times of 

heightened climate uncertainty has a positive impact on firm market value, and the effect is stronger 

among financially unconstrained firms.  

The remainder of the study is organized as follows. Section 2 discusses the relation to the 

existing literature and develops testable hypotheses. Section 3 describes the data formation procedure 

and explains the methodology. This section also reports our data and sample selection procedures. 

Section 4 presents our empirical tests and results. In Section 5, we conduct a quasi-natural experiment. 

In Section 6, we examine the impact of corporate governance on cash value. Section 7 evaluates the 

robustness of our results by conducting numerous tests. In Section 8, we briefly introduce several 

sensitivity tests. Section 9 concludes the study. 

 4.2 Related Literature and Hypothesis Development 

Tracing back to Keynes (1936), precautionary motives fuel firms’ need for more cash to protect 

themselves against adverse cash flow shocks. Han and Qiu (2007) indicate that a financially constrained 

firm increases its cash holdings in response to an increase in cash flow volatility. Bates et al. (2009) 

contend that cash ratios increase because corporates’ cash flows become riskier. Consistently, Riddick 

and Whited (2009) also document a positive association between a company’s risk and its level of cash 

after controlling for Tobin’s q. Moreover, Cunha and Pollet (2020) state that corporates with more future 

investment opportunities tend to increase cash holdings to maintain liquidity. Hou and Liu (2020) show 

that private companies with foreign residency rights confront higher cash flow uncertainty in the future 

and will hold more cash to hedge future cash flow volatility, reflecting the effect of the precautionary 

motive. Against the backdrop of temperature change, firms are confronted with higher climate-related 

risks, such as regulatory risks (e.g. more and stricter regulations on environment protection) and 

technological risks (climate-related technological disruption). This means that growing climate 

uncertainty can be costly if firms in the future have to comply with stricter regulatory requirements and 

deal with disruptions. The exogenous shocks to future corporate cash volatility will then induce firms 

to hold more cash. 

Our study is also related to a strand of emerging literature documenting the impact of market 

participants’ mood and beliefs that relate to weather and climate. A recent survey conducted by Krueger 

et al. (2020) shows that institutional investors start to take climate risks (e.g. regulatory risks) into 
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consideration when making investment decisions, indicating that climate risks have important financial 

implications for firms. For example, Saunders (1993) links US daily stock returns with the degree of 

cloud cover in New York City and argues that behavioural variables should be considered in asset-

pricing models. Hirshleifer and Shumway (2003) extend this finding by documenting that market index 

returns can be positively influenced by sunny weather under an international setting. Cortés et al. (2016) 

find that the average hourly cloud cover is associated with lower loan approval rates. Dehaan et al. 

(2017) provide further evidence that analysts respond slower to an earnings announcement when 

experiencing unpleasant weather. Chhaochharia et al. (2019) focus on firm-level decisions and show 

that after sunnier periods, managers become more optimistic in hiring and investment decisions.  

Instead of focusing on sunshine and cloud cover, which are short-term external shocks to 

managerial behaviour and corporate activities, we focus on the mean temperature departure in each US 

county compared to its average level 20 years prior to our sample period, which represents the long-

term climate change pattern. As Choi et al. (2020) state, public awareness of global warming increases 

when experiencing warmer than usual temperatures in that area. Growing beliefs about climate change 

induce lower returns in carbon-intensive firms. Therefore, while local daily weather shocks temporarily 

affect the financial market, the influence of relatively slow climate change can be more influential and 

far-reaching.  

Addoum et al. (2020) examine whether extreme temperature exposures influence establishment-

level sales or productivity. They use three variables to measure temperature exposure, namely (1) the 

average monthly temperature, (2) the number of days during the month that temperatures exceeded 30℃ 

and fell below 0℃, and (3) the number of days that max (min) temperatures are above (below) the 90th 

(10th) percentile of the temperature distribution in a particular month. They demonstrate that 

temperature exposures aggregated across corporate establishments are generally unrelated to sales, 

productivity and earnings. Our study differs from Addoum et al.’s (2020) in two ways. First, we choose 

the mean temperature departure to proxy for climate change instead of merely mean temperature 

exposure because it better captures the trend of the change. Second, we attempt to shed light on how 

climate uncertainty affects corporate cash holdings, which are find to be widely used by managers to 

hedge future volatility (Han and Qiu, 2007; Bates et al., 2009; Lyandres and Palazzo, 2016; Xu et al., 

2016).  

We analyse the influencing mechanism of climate uncertainty on cash policies from the view of 

the precautionary motive. Thus, an increase in future cash flow volatility leads the company to be more 

prudent and reserve more cash for future needs. The above analyses form our main hypothesis, as 
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follows: 

H1. Firms that experience large temperature change will increase their cash holdings. 

Under precautionary motives, financially constrained corporates with higher cash flow volatility 

in the future are more likely to experience a shortfall of funds. Since the costs of raising capital 

externally are much higher for constrained firms, they need to proactively save more to safeguard future 

needs. For example, Qiu and Wan (2015) show that financially constrained firms with poor credit ratings 

or smaller sizes tend to save more when experiencing greater technology spillovers. Acharya and Steffen 

(2020) reveal the significant effect of credit risk on firm cash holding, with the lowest quality BBB rated 

corporates behaving more similarly to non-investment grade corporates. In the same vein, Lyandres and 

Palazzo (2016) build up a model of cash holdings by innovating corporates and find that the positive 

association between cash holdings and competition intensity is more pronounced in constrained 

corporates. Cunha and Pollet (2020) examine how firm cash policies change with subsequent investment 

opportunities. They report that constrained firms save not only more but also earlier and hold on longer 

to satisfy their investment needs. Besides, Duong et al. (2020) document that policy uncertainty 

positively affects firm cash balance and financial firms have larger cash accumulations. Therefore, if 

climate uncertainty induces firms to increase their cash holdings to hedge potential risks and maintain 

financial flexibility, we expect that constrained companies should have incentives to save more because 

they have less access to external funds compared to unconstrained firms. This leads to our second 

hypothesis: 

H2. Ceteris paribus, the positive association between climate uncertainty and corporate cash holdings 

is more pronounced among financially constrained firms.  

Bloom et al. (2007) and Bloom (2009) provide evidence that firms are more cautious in making 

decisions on investment when facing high uncertainty, which increases the value of the wait-and-see 

option. Since the availability and the timing of cash injections from external financing sources are more 

uncertain in the subsequent period, the optimal choice for firms that encounter abnormal temperature 

change is to reduce current investments and save more cash in preparation for potential climate-related 

investments. Therefore, the value of cash reserves should become stronger among firms confronted with 

more temperature-change risks due to the necessity to hedge climate uncertainty. On the other hand, the 

managerial agency problems may reduce the value of corporate cash savings (Dittmar and Mahrt-Smith, 

2007; Gao et al., 2013). When corporate governance is poor, the use of cash is mainly at the managers’ 

discretion with little scrutiny. Empire-building preferences will cause managers to spend available funds 

excessively on unprofitable investment projects. We therefore predict that poorly governed corporates 
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have a lower cash value than well-governed corporates. Thus, we hypothesize: 

H3. Climate uncertainty increases the value of a company’s cash reserves. 

H4. Ceteris paribus, the positive association between climate uncertainty and cash value is more 

pronounced in well-governed firms. 

 4.3 Research Sample and Methodology 

4.3.1 Data and Sample Selection 

Our initial sample consists of general listed companies in the United States from 2000 to 2018 

with quarterly financial data and headquarters’ locations available from Compustat. Financial firms with 

SIC codes 6000–6999 and utility firms with SIC codes 4900–4999 are excluded from the sample 

because they are more regulated and have more different industrial traits. 

To investigate the relationship between climate change uncertainty and corporate cash reserves, 

we obtain the quarterly temperature (°F) data as well as the precipitation (in) data in each US county 

from NOAA (US National Centers for Environmental Information). We then calculate the quarterly 

county-level mean temperature/precipitation departure compared to its mean value 20 years prior to the 

sample period (1980-1999): 

Mean temperature departure𝑖,𝑡 = 𝑀𝑒𝑎𝑛 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑖,𝑡 − 𝑀𝑒𝑎𝑛 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑖,1980−1999 𝑏𝑎𝑠𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 

Mean precipitation departure𝑖,𝑡 = 𝑀𝑒𝑎𝑛 precipitation 𝑖,𝑡 − 𝑀𝑒𝑎𝑛 precipitation 𝑖,1980−1999 𝑏𝑎𝑠𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 

Next, we merge the temperature and precipitation data with the firm-level accounting data based 

on the county in which the company is located. Observations with missing values are deleted. Our final 

sample consists of 10,189 firms with 310,185 observations41.  

4.3.2 Empirical model 

To explore the impact of temperature change on corporate cash holdings, we construct the 

following model: 

𝐶𝑎𝑠ℎ𝑖,𝑡 = 𝛼 + 𝛽 ∗ 𝑇𝑒𝑚𝑝𝑐ℎ𝑎𝑛𝑔𝑒𝑖,𝑡 + 𝛾 ∗ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠𝑖.𝑡 + 𝐹𝑖𝑟𝑚 𝐹𝐸 + 𝑇𝑖𝑚𝑒 𝐹𝐸 

Where Cash is defined as the ratio of cash and cash equivalents to book assets. We measure the 

 
41 As a robustness test, we drop firm-year observations that have the book value of total assets less than $10 million. The results are 

consistent. 
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climate change uncertainty (Tempchange) that each firm faces using three proxies: Mean departure (the 

absolute value of anomaly mean temperature (°F) in the county where the firm located compared to its 

mean value 20 years prior to the sample period (1980-1999)); Upward departure (the absolute value of 

positive anomaly mean temperature (°F)); and Downward departure (the absolute value of negative 

anomaly mean temperature (°F)). Control variables include firm size, M/B, leverage, ROA, NWC, R&D, 

firm age and dividend. Following Addoum et al. (2020), we also include precipitation over the fiscal 

period as a control. A comprehensive list of variables and definitions is provided in Appendix A. All 

control variables are lagged by one year. Importantly, we also include corporate fixed effects, year fixed 

effects and quarter fixed effects with standard errors double clustered by industry and county.  

4.3.3 Summary Statistics 

Table 1 reports the summary statistic for firm characteristics and temperature change proxies. 

The mean and median of Cash for the sample firms is 0.232 and 0.122, respectively. The average 

county-level temperature is 54.709°F (12.616℃), with an absolute value of mean quarterly departure 

equalling 1.778°F (0.988℃). The average upward departure and downward departure are 1.969°F 

(1.363℃) and 1.094°F (0.757℃), respectively. According to previous studies, minus temperature 

changes may result in severe consequences. For example, a one-degree Celsius temperature increase is 

associated with 8.5% reduction in national income per capita (Dell et al., 2009) and 2%-2.4% decline 

in export growth rate (Jones and Olken, 2010). 

[Insert Table 3-1 here] 

The average value of firm size measured by the book value of total assets is $2,464 million, with 

a mean firm leverage of 1.298 and a mean ROA of -0.166. Firms also allocate a moderate amount of 

resources to R&D, with a mean intensity value of 0.024. Furthermore, 24.7% of firms in our sample 

pay dividend and the average company has a market-to-book value of 2.361, a net working capital of -

0.603, and a firm age of 17.5 years. To mitigate potential problems with outliers, we winsorize all 

continuous variables at their 1st and 99th percentiles. A comprehensive list of variables and definitions 

is provided in Appendix A. 

 4.4 Empirical Results 

4.4.1 Temperature change and corporate cash holdings 

The impact of temperature change on corporate cash holdings is presented in Table 2. Initially, 
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we conduct the univariate comparisons of cash holdings for two sets of subsamples based on 

temperature departure: (1) firms with upward and downward temperature change, and (2) firms with 

large and small temperature change. Companies that experience a higher (lower) temperature than the 

average during the 1980-1999 period in a specific quarter have an upward (downward) temperature 

change. We further define firms as having a large temperature change if they belong in the top quartile 

of the sample distribution. Panel A in Table 2 shows that Upward temperature change/Large 

temperature change companies hold significantly more cash than Downward temperature change/Small 

temperature change companies on average (both differences are significant at 1% level). This 

preliminary verifies our hypothesis that corporates experiencing higher climate uncertainty tend to hold 

more cash. 

[Insert Table 3-2 here] 

In Panel B column (1), we regress cash holdings on the absolute value of mean temperature 

departure. The coefficient on Mean temperature departure is significantly positive (coefficient = 0.037 

with t = 2.66), suggesting that firms encountering abnormal temperature change will hold more cash. 

The control variables also carry the expected signs. For instance, we document that cash holdings are 

negatively associates with firm size, leverage, ROA, NWC, and R&D as well as firm age, while they 

are positively related to M/B, whether or not the company pays dividends and precipitation. In 

untabulated tests42, we replace the 20-year mean temperature departure with the one-quarter lag value 

of temperature change to measure the effect of short-term climate risks. Our results remain qualitatively 

the same. However, we find that short-term temperature departure has a relatively smaller impact on 

cash reserves compared to the long-term change. 

We then subdivide the sample into upward and downward temperature departure to examine the 

impact of temperature change on cash holdings more closely. Particularly, firms located in counties 

with positive (negative) mean temperature change are categorized as having upward (downward) 

temperature departure. As shown in columns (2) and (3), both coefficients are positive, indicating that 

firms tend to increase their cash holdings either with abnormally hot weather or abnormally cold weather. 

However, the coefficient of cash with downward temperature departure has a weaker significance than 

that with upward temperature departure, which suggests that the positive relation between cash holdings 

and temperature change is mainly driven by the upward departure of mean temperature.  

 
42 Regression results are presented in our internet appendix Table A.1. 
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4.4.2 Source of cash 

We further explore the sources that corporates use to build their cash reserves. There are several 

methods that enterprises may choose to increase their cash savings after an anomalous temperature 

change: growth in firm revenue (sales growth), reduction in dividend payments (dividend), drop in net 

working capital requirements (NWC), decrease in R&D investments (R&D) and increase in new 

financing (New financing). In Table 3, we show the results regarding the individual effects of 

temperature departure in influencing each potential source of cash inflow by replicating our analysis 

and applying our basic specification to each item separately. As the results present, all coefficients have 

the expected sign and go in the direction of a rise in cash level, but not all of them are statistically 

significant. We find that both coefficients on dividend payment and NWC are negatively significant, 

while there is no significant change in sales growth, R&D and new financing. One plausible explanation 

is that managers marginally adjust all sources of cash inflows, whereby they are more inclined to reduce 

the dividend and NWC requirements. This finding is closely related to the decline trend in firm 

propensity to pay dividends as documented by Fama and French (2001), and is consistent with previous 

studies showing that firms alter dividend payout to adjust their cash position (Bates et al., 2009; Cunha 

and Pollet, 2020; Duong et al., 2020; Harford et al., 2008; Xu et al., 2016). In Panel B, we present the 

regression results using subsamples with upward and downward temperature change. The reduction 

effects in dividend payment and net working investments are more pronounced in firms with upward 

temperature departure, which further support with our main findings. 

[Insert Table 3-3 here] 

4.4.3 Effects of financial constraints 

Previous studies document that firms have precautionary incentives to hold more cash if their 

cash flows become riskier (Han and Qiu, 2007; Bates et al., 2009; Duong et al., 2020). Specifically, 

Han and Qiu (2007) state that cash flow volatility plays a vital role in explaining the growth of the cash 

flows in financially constrained corporates. Following this line of enquiry, we conjecture that climate-

related uncertainty creates an intertemporal trade-off between firms’ current and future investments, 

which brings about potential risks for corporate cash flow. Therefore, if firms that experience greater 

temperature changes tend to hold more cash due to precautionary motives, then this behaviour should 

be particularly apparent in financially constrained companies.  

We construct three proxies for capital constraints: the KZ index (Baker et al., 2003), the SA 

index (Hadlock and Pierce, 2010) and the WW index (Whited and Wu, 2006), which are calculated as 
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follows: 

KZ index = −1.002 ∗
𝐶𝐹𝑖𝑡

𝐴𝑡−1
+ 0.283 ∗ 𝑇𝑜𝑏𝑖𝑛′𝑠 𝑞𝑖𝑡 + 3.139 ∗ 𝐿𝐸𝑉𝑖𝑡 − 39.368 ∗

𝐷𝐼𝑉𝑖𝑡

𝐴𝑡−1
− 1.315 ∗

𝐶𝑖𝑡

𝐴𝑡−1
 

where 
𝐶𝐹𝑖𝑡

𝐴𝑡−1
 is cash flow over lagged total assets; 𝐿𝐸𝑉𝑖𝑡 is leverage; 

𝐷𝐼𝑉𝑖𝑡

𝐴𝑡−1
 is dividends paid over lagged 

total assets; and 
𝐶𝑖𝑡

𝐴𝑡−1
 is cash holdings over lagged total assets. 

SA index = −0.737 ∗ SIZE + 0.043 ∗ SIZE2 − 0.04 ∗ 𝐴𝑔𝑒 

where SIZE is the log value of inflation adjusted (to 2004) book assets; and 𝐴𝑔𝑒 is the number of years 

the firm has been on Compustat. 

WW index = −0.091 ∗
𝐶𝐹

𝐴
− 0.062 ∗ 𝐷𝐼𝑉 + 0.021 ∗

𝐿𝑇𝐷

𝐴
− 0.044 ∗ 𝐿𝑁𝐴 + 0.102 ∗ 𝐼𝑆𝐺 − 0.035 ∗ 𝑆𝐺 

where 
𝐶𝐹

𝐴
 is cash flow to assets; 𝐷𝐼𝑉 is an indicator that equals one if the firm pays cash dividend; 

𝐿𝑇𝐷

𝐴
 

is long-term debt over assets; 𝐿𝑁𝐴 is the log value of assets; 𝐼𝑆𝐺 is the industry median sales growth; 

and 𝑆𝐺 is firm sales growth. 

We separate companies into constrained and unconstrained groups by using values for each of 

the three proxies and re-estimate our baseline regressions on sub-samples. We then examine whether 

the coefficient of mean temperature change still remains positive and statistically significant. According 

to Table 4, the association between temperature change and corporate cash holdings is more pronounced 

in financially constrained corporates, while the coefficient becomes insignificant, although still positive, 

among financially unconstrained companies. These results are consistent with our prediction H2 and 

imply that firms with better access to finance are less likely to be affected by climate risks.  

[Insert Table 3-4 here] 

4.4.4 Climate uncertainty and the market value of cash  

In this section, we examine the association between climate uncertainty and the market value of 

firm cash reserves. Although it is optimal for corporates to retain a certain level of cash to finance daily 

operations and maintain financial flexibility, it may be costly if managers do not use these liquid 

resources efficiently. If one dollar is valued less than its original amount, it means that investors regard 

the cash reserves as wasteful and should be used somewhere else instead of being reserved. In other 

words, investors will place a higher value on corporate cash holdings if they regard it as reasonable and 

consistent with their own welfare. Therefore, if the need to hedge climate uncertainty by saving more 
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cash is also important from the perspective of investors, we will find that the value of cash becomes 

stronger among corporates confronted with more climate-related risks. 

To investigate how climate uncertainty affects the market value of cash, we follow the model of 

Pinkowitz et al. (2006) and construct our empirical model as follows: 

𝑉𝑖,𝑡 = 𝛽0 + 𝛽1∆𝐶𝑎𝑠ℎ𝑖,𝑡 + 𝛽2𝑇𝑒𝑚𝑝𝑐ℎ𝑎𝑛𝑔𝑒𝑖,𝑡 + 𝛽3(∆𝐶𝑎𝑠ℎ𝑖,𝑡 ∗ 𝑇𝑒𝑚𝑝𝑐ℎ𝑎𝑛𝑔𝑒𝑖,𝑡) + 𝛽4𝐸𝑖,𝑡 + 𝛽5∆𝐸𝑖,𝑡

+ 𝛽6∆𝐸𝑖,𝑡+1 + 𝛽7∆𝑁𝐴𝑖,𝑡 + 𝛽8∆𝑁𝐴𝑖,𝑡+1 + 𝛽9𝑅𝐷𝑖,𝑡 + 𝛽10∆𝑅𝐷𝑖,𝑡 + 𝛽11∆𝑅𝐷𝑖,𝑡+1 + 𝛽12𝐼𝑖,𝑡

+ 𝛽13∆𝐼𝑖,𝑡 + 𝛽14∆𝐼𝑖,𝑡+1 + 𝛽15𝐷𝑖,𝑡 + 𝛽16∆𝐷𝑖,𝑡 + 𝛽17∆𝐷𝑖,𝑡+1 + 𝛽18∆𝑉𝑖,𝑡+1

+ Firm&Time fixed effects + 𝜀𝑖,𝑡 

Where 𝑉𝑖,𝑡  refers to firm value, defined as the market value of equity (price times shares 

outstanding) scaled by net assets. ∆ stands for the quarterly change in certain variables. 𝐸𝑖,𝑡 is earnings 

before interest and extraordinary items; 𝑁𝐴𝑖,𝑡 is the total assets excluding cash and marketable securities; 

𝑅𝐷𝑖,𝑡 is the research and development expenditure; 𝐼𝑖,𝑡 is the interest expenses; 𝐷𝑖,𝑡 is the cash dividends. 

All of these variables are scaled by total assets.  

[Insert Table 3-5 here] 

Table 5 presents the results on how temperature change influences the market value of firm cash 

holdings. We first examine the value of cash holdings in the entire sample. In column (1), the coefficient 

on cash change is positive and significant, which is consistent with the findings of prior studies. In 

column (2), we document that firms with high climate uncertainty show a greater value of their cash 

reserves: the coefficient on the interaction term ∆𝐶𝑎𝑠ℎ𝑖,𝑡 ∗ 𝑇𝑒𝑚𝑝𝑐ℎ𝑎𝑛𝑔𝑒𝑖,𝑡  is significantly positive. 

Holding extra cash in constrained firms can be more costly than in unconstrained firms. On the one 

hand, there is an opportunity cost of idle capital, which may generate higher returns if channelled into 

promising investment projects. On the other hand, firms will encounter a loss of tax shield due to taxable 

interest income on cash. Therefore, increasing cash reserves may be a suboptimal decision and value-

destructing for shareholders in terms of resource allocation, especially when firms have only limited 

abilities to raise external funds. We then proceed to investigate how market value of cash holding varies 

with firm financial conditions by dividing the sample into financially unconstrained and constrained 

corporates. If cash would have been better employed otherwise in constrained firms, the additional 

savings will not result in increased firm value. Columns (3) and (4) present the subsample test results. 

While the coefficient of the interaction remains positive and significant among financially 

unconstrained firms, it becomes insignificant among constrained firms. This indicates that investors 

deem it commendable when firms with enough financial resources save cash to cope with future climate 
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risks, while for constrained firms, investors prefer using the excess cash reserved in more valuable 

investment projects that would bring about more benefits.  

 4.5 Difference-in-differences around the Stern Review 

Identifying the impact of climate uncertainty on firms’ cash holdings poses an empirical 

challenge. For example, a corporate’s cash policy and its temperature exposure may be jointly correlated 

with unobservable corporate features, raising an endogeneity concern that the positive association 

between temperature change and cash reserves is caused by biased parameter estimates. To circumvent 

this issue, we follow Painter (2020) and exploit the Stern Review event as an exogenous shock to climate 

change concerns to explore its impacts on corporate cash policy.  

On 30 October 2006, a 700-page report led by economist Nicholas Stern initially provided a 

thorough analysis of the effect of climate change on the global economy. Standing out as a seminal 

document reframing climate change as an economic issue, the Stern Review calls for immediate and 

strong actions across all countries to cut carbon emissions while the cost of damage is still manageable. 

Since its publication, the search frequency for the term “climate change” using Google Trends increased 

dramatically (Painter 2020), implying that there was broad awareness of the climate risks after the issue 

of the report. The Stern Review is unlikely to change firms’ cash policies other than through an increased 

consciousness of climate risks. Therefore, a significant increase in cash reserves for firms facing greater 

climate uncertainty following the Stern Review demonstrate that the proxy for mean temperature 

departure is identifying climate uncertainty risk and that public attention is a key determinant of whether 

a firm prices climate change.  

In Table 6, we perform the difference-in-difference analyses to investigate whether the increased 

climate concerns translate into more cash reserves in firms that experience greater temperature departure. 

The indicator variable Stern equals 0 if the firm-year was prior to the release of the Stern Review and 

equal to 1 after the Stern Review’s release. The variable of interest is the interaction between Mean 

temperature departure and Stern, which will give the marginal effect of the Stern Review on cash 

holdings in firms with more climate risks relative to those with less climate risk. If corporates save more 

cash when climate uncertainty heightens, we will observe a significant and positive coefficient on the 

interaction term.  

[Insert Table 3-6 here] 

As shown in the first two columns of Table 6, the coefficient on the interaction term is positive 
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and significant for the full sample, indicating that the difference in cash reserves the effect of 

temperature change in increasing corporate cash holdings is stronger after the issue of Stern Review. 

To isolate the effect of climate-related risks, we restrict the sample to firm-year observations near the 

issue of the report: a two-year window (one year pre and post the Stern Review). The narrower time 

frame helps to alleviate the possibility of pre-existing trends confounding the results. Consistent with 

our prediction, we reveal that the interaction term Mean temperature departure * Stern remains 

significantly positive in columns 3 and 4, suggesting that most of the effect occurs in the year after the 

the Stern Review. 

 4.6 Corporate governance and firm value 

In accordance with agency theory (Jensen and Meckling, 1976), managers with insufficient 

monitoring will waste corporate resources to pursue self-benefit due to the separation of ownership and 

control. Among various firm resources, cash reserves are easily accessible by management with little 

scrutiny and the use of cash is also mainly at managers’ discretion. In prior research, Pinkowitz et al. 

(2006) document that the association between cash savings and corporate value is weaker in countries 

with poor investor protection than in other countries. Dittmar and Mahrt-Smith (2007) state that $1.00 

of cash in badly governed corporates is only valued at $0.42 to $0.88, indicating that governance 

substantially affects company value through its influence on cash reserves. During periods with high 

climate uncertainty, as cash reserves increase to deal with unexpected expenditures and maintain 

financial flexibility, managers in poorly governed firms are likely to disburse the cash in a way that 

conflicts with shareholders’ interests.  

In this study, we conclude that the value of cash becomes stronger among firms with higher 

climate-related risks because the market deems it commendable when firms save cash to cope with 

climate uncertainty. However, if corporates hold cash because of precautionary motives, then the market 

value of cash holdings for companies that are experiencing abnormal temperature change will increase; 

if firms with poor governance hold cash resulting from agency conflicts, the cash value is less likely to 

increase because managers may not conduct the business in accordance with the shareholders’ desires.  

Further, we examine the relationship between local temperature departure and the market value 

of cash savings in corporates with high governance quality and in those with poor governance quality. 

We use three measures for firm governance: institutional ownership, blockholdings and analysts’ 

attention. Institutional ownership, collected from the 13-F filings by Thomson Financial, is the sum of 

all ownership positions held by the top 10 institutional investors. A larger number indicates that 
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management is subject to more oversight by (potentially) active large shareholders and hence better 

corporate governance. We then replace top 10 institutional ownership with the sum of all ownership 

positions greater than 5% held by institutional blockholders for additional evidence. Further, we 

introduce analysts’ attention, which is defined as the number of analysts following a listed company. 

Analysts who always pay attention to listed corporates’ operating activities impose discipline on 

misbehaving executives and help align managers with shareholders, thus playing vital roles as company 

monitors in decreasing agency costs and motivating managers.  

[Insert Table 3-7 here] 

Table 7 divides the full sample into subsamples based on the median value of institutional 

ownership, blockholder ownership and number of analysts. Columns (1), (3) and (5) present the results 

of groups with lower institutional ownership, lower blockholder ownership and less analyst attention, 

showing the impact of poor corporate governance mechanism, while the results in columns (2), (4) and 

(6), which include subsamples with higher institutional ownership, higher blockholder ownership and 

more analyst attention, report the impact of good corporate governance mechanism. We demonstrate 

significantly positive coefficients on the interaction term dCasht*Mean temperature departure in well-

governed companies, while the coefficients on the interaction are insignificant in poorly governed 

enterprises. The results indicate that poor firm governance may exacerbate the agency conflicts and that 

increased cash holdings to mitigate the potentially negative effects of climate change in poorly governed 

firms are not valued the same by investors as cash reserves in firms with high governance quality.  

 4.7 Further analysis and robustness checks  

4.7.1 Concerns for overcontrolling 

In the main regression model, we include firm-level characteristics as control variables to 

investigate how climate uncertainty affects corporate cash holdings. To the extent that climatic variables, 

like temperature change and precipitation variables are exogenously determined, reverse causation is 

unlikely to be a major concern. The more pressing econometric challenge is the potential omitted 

variable bias, i.e., the correlation between the climate variables of interest and other characteristics that 

may influence the outcome. According to Dell et al. (2014) and Addoum et al. (2020), however, further 

including establishment- or firm-level control variables in regressions may cause so-called 

“overcontrolling” problems. To test the robustness of our results and to avoid potential “overcontrolling” 

problems, we re-estimate the baseline model without firm-level control variables. The inferences in the 
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respective column (untabulated43) are indeed unaltered compared to those shown in Table 2. 

4.7.2 Alternative measures of cash holdings and financial constraints 

The primary proxy for cash holdings employed in our study is the ratio of cash and marketable 

securities to total assets. We then follow Opler et al. (1999), Dittmar and Mahrt-Smith (2007), and Xu 

et al. (2016) in using alternative measures of cash reserves for a robustness check in order to alleviate 

concerns that some corporates may save a large part of their assets in cash, resulting in extreme 

observations. Particularly, we use the log of the ratio of cash and marketable securities to total assets 

minus cash and marketable securities as alternative cash holding measures. Besides, we also use the log 

value of (1) the ratio of cash to total assets, (2) the ratio of cash to total assets minus cash and (3) the 

ratio of cash and marketable securities to total assets as alternative independent variables to verify the 

robustness. The results are reported in column (1) to (4) of Table 8 Panel A; these are similar to those 

obtained using the main definition. 

[Insert Table 3-8 here] 

Despite being commonly used to predict liquidity events, the ability of the KZ index (Baker et 

al., 2003), the SA index (Hadlock and Pierce, 2010) and the WW index (Whited and Wu, 2006) to 

identify financially constrained firms is also controversial. For example, Farre-Mensa and Ljungqvist 

(2016) show that corporates classified as constrained by the three indexes have no trouble raising 

external funding when there is an increase in the demand for debt and they can also engage in equity 

recycling. Bodnaruk et al. (2015) also present strong evidence that the KZ, SA, and WW indexes, which 

are based on accounting characteristics, do an imperfect job in predicting subsequent liquidity events.  

To further test the robustness of our findings, we utilize alternative proxies for the company’s 

level of financial constraints. Specifically, we separate corporates in accordance with asset size and 

credit rating. Using asset size, we categorize firms into a financially constrained (unconstrained) group 

if their asset size is among the lower (upper) half of the size distribution. To partition the sample based 

on corporate credit rating, we employ the S&P long-term issuer credit ratings from Compustat. 

Constrained companies are defined as unrated corporate or those with non-investment grade (BB+ and 

below). The results of the subsample analysis are presented in Table 8 Panel B. The positive relation 

between temperature change and corporate cash savings is statistically significant only for the 

corporates with a below-median asset size and firms with below-investment-grade ratings. The results 

 
43Regression results are presented in our internet appendix Table A.2. 
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support our finding that financially constrained firms are more likely to reserve cash when faced with 

higher climate uncertainty. 

4.7.3 Alternative measure of cash value 

In our main analyses throughout, we have employed Pinkowitz et al.’s (2006) method to 

examine the effect of temperature change on firm cash value. In this section, we check the robustness 

of our results by using an alternative estimation model developed by Faulkender and Wang (2006) that 

also has been widely used in previous studies. We extend Faulkender and Wang’s (2006) model by 

adding mean temperature change and the interaction of it with unexpected changes in cash. The 

following equation describes the regression: 

𝑟𝑖,𝑡  −  𝑅𝑖,𝑡
𝐵  =  𝛾0  +  𝛾1  

∆𝐶𝑖,𝑡

𝑀𝑖,𝑡−1
 + 𝛾2 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑐ℎ𝑎𝑛𝑔𝑒 + 𝛾3 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑐ℎ𝑎𝑛𝑔𝑒 ×  

∆𝐶𝑖,𝑡

𝑀𝑖,𝑡−1

+  𝛾4  
∆𝐸𝑖,𝑡

𝑀𝑖,𝑡−1
 +  𝛾5  

∆𝑁𝐴𝑖,𝑡

𝑀𝑖,𝑡−1
 +  𝛾6  

∆𝑅𝐷𝑖,𝑡

𝑀𝑖,𝑡−1
 +  𝛾7  

∆𝐼𝑖,𝑡

𝑀𝑖,𝑡−1
 +  𝛾8  

∆𝐷𝑖,𝑡

𝑀𝑖,𝑡−1
 +  𝛾9  

𝐶𝑖,𝑡−1

𝑀𝑖,𝑡−1

+  𝛾10 𝐿𝑖,𝑡  + 𝛾11  
𝑁𝐹𝑖,𝑡

𝑀𝑖,𝑡−1
 +  𝛾12  

𝐶𝑖,𝑡−1

𝑀𝑖,𝑡−1
 ×  

∆𝐶𝑖,𝑡

𝑀𝑖,𝑡−1
 +  𝛾13 𝐿𝑖,𝑡  ×  

∆𝐶𝑖,𝑡

𝑀𝑖,𝑡−1
 +  𝜀𝑖,𝑡 

where 𝑟𝑖,𝑡 is firm i’s quarterly stock return and 𝑅𝑖,𝑡
𝐵  is the Fama and French (1993) size and book-to-

market matched portfolio over the same period. ∆ indicates a quarterly change in the corresponding 

variables over year t. Following Faulkender and Wang (2006), we include the changes in cash holdings 

(∆𝐶𝑖,𝑡), interest expense (∆𝐼𝑖,𝑡), and total dividends (∆𝐷𝑖,𝑡) as well as the firm’s net financing (∆𝑁𝐴𝑖,𝑡) 

and market leverage (𝐿𝑖,𝑡) to control for its financing policy, changes in earnings before interest and 

extraordinary items (∆𝐸𝑖,𝑡) to account for changes in the firm’s profitability and changes in net assets 

(∆𝑁𝐴𝑖,𝑡) and R&D expenses (∆𝑅𝐷𝑖,𝑡) to account for the firm’s investment policy.  

[Insert Table 3-9 here] 

Table 9 presents our regression results. We are interested in the coefficient estimate of the 

interaction term 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑐ℎ𝑎𝑛𝑔𝑒 ×
∆𝐶𝑖,𝑡

𝑀𝑖,𝑡−1
, which is 0.066 and statistically significant at the 1% 

level. This supports our findings in Table 5 that firms with high climate uncertainty have a greater value 

of their cash savings. Further, we confirm that the positive association between temperature change and 

cash value is more pronounced in financially unconstrained corporates. 
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4.7.4 Public climate opinion and corporate cash holding 

In the baseline analysis, we measure climate change uncertainty using the quarterly mean 

temperature change in each US county. We document that greater temperature departure will cause 

higher climate change uncertainty and bring about more climate-related risks, which induce firms to 

increase their cash reserves. To confirm the causal impact of temperature change on corporate cash 

policy and to directly test how climate-related uncertainty raises awareness of potential risks, we follow 

Bernstein, Gustafson, and Lewis (2019) and use community beliefs regarding global warming to 

measure climate risks on a forward-looking basis. We capture local residents’ concern about expected 

climate change through the survey data provided by Yale Climate Opinion Maps. Specifically, we use 

the percentage of people in the surveyed counties worrying that global warming is happening (Worried) 

to proxy for climate opinion. The variable is cross-sectional at the county level based on the 2018 Yale 

Climate Opinion Maps.  

[Insert Table 3-10 here] 

We report the results in Table 10. Panel A demonstrates the univariate comparisons of cash 

holdings for the subsamples based on whether the worried public percentage is higher/lower than the 

sample median. The preliminary results show that corporates headquartered in counties with a larger 

proportion of the population worrying about global warming tend to hold higher levels of cash, and the 

difference is significant at the 1% level, which is consistent with our prediction. In Panel B, we re-run 

our baseline model on the subsample of Worried-high and Worried-low separately. The coefficient on 

temperature departure is only significantly positive when the public is highly worried about climate 

change. This suggests that the association between temperature change and corporate cash holding is 

amplified when firms are located in regions where people are more concerned about climate risks. We 

interpret the results to imply that the greater the climate concerns, the higher the climate-related risk the 

firms will encounter when the temperature changes. 

4.7.5 Carbon-intensive versus less-intensive sectors 

Scientists broadly agree that anomalous temperature change is mostly caused by the combustion 

of fossil fuels. Therefore, carbon-intensive sectors (i.e. metal, electric and petroleum) contribute more 

to climate change, such as global warming, compared to non-carbon-intensive industries. Any 

regulation will have to emphasize curbing corporates’ carbon emissions, which makes carbon-intensive 

companies the most vulnerable and the most concerned about climate uncertainty. Once a temperature 

departure raises public awareness of environmental protection and when the regulatory institutions start 
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to control emissions, firms in carbon-intensive industries can suffer from stranded assets or a large 

increase in the operation cost. Such companies may also confront financing constraints if banks cut 

funds due to climate-related capital requirements. 

Although we have controlled for firm fixed effects in the main regressions, the association 

between temperature change and firm cash policy could still vary across industries that differ in their 

level of carbon emissions. Following Ilhan, Sautner, and Vilkov (2021), we define the top 20 polluting 

industries using the two-digit SIC classification and perform the baseline test for firms in polluting 

sectors and for those in other industries. In untabulated results44, we find that the positive association 

between temperature change and corporate cash savings is stronger among corporates in the polluting 

industries. This indicates that companies with carbon-intensive business models will be the most 

sensitive to climate uncertainty and move faster to protect themselves from future cash volatility by 

saving more cash. 

4.7.6 Concerns for geographic difference and temperature sensitivity 

To gain further insight into the firm cash policy choice during climate uncertainty, we consider 

the temperature sensitivity of firms with geographic difference. In particular, companies located in hot 

areas are used to doing business under high temperatures, and thus they may exhibit different behaviours 

when experiencing upward temperature change compared to those located in cooler places of the 

country. 

To test this conjecture, we split the full sample into two groups according to the average 

temperature. In the event that the annual mean temperature of a company’s county is above (below) the 

average level, it is classified as being located in a warmer (cooler) area. Table 11 shows the results of 

this analysis. We report that the coefficient for firms in warmer locations becomes insignificant, while 

that for firms in cooler areas is still significantly positive. This clearly indicates that firms with different 

local conditions exhibit different temperature sensitivities: The impact of temperature change on 

corporate cash holding is more pronounced for firms in cooler locations.  

[Insert Table 3-11 here] 

4.7.7 Effects of CSR 

One of the main dimensions of corporate social responsibility is environmental protection, 

 
44 Regression results are presented in our internet appendix Table A.3. 
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which requires firms to focus on climate change risks. Cheung (2016) reports that CSR corporates tend 

to have lower systematic risks. The increasing inelasticity of investors and customer loyalty makes CSR 

firms less sensitive to changes in economic fundamentals and less prone to systematic risk. Such 

corporations are less likely to confront a cash-flow shortfall in situations in which they need external 

funding and are expected to hold less cash (Palazzo, 2012). Following the above findings, climate 

change uncertainty should bring less risk to CSR-involved firms compared to non-CSR firms; thus, the 

positive relationship between temperature change and cash reserves should be attenuated in CSR firms. 

However, lower systematic risk may also induce corporates to choose a shorter debt maturity structure 

(Chen et al., 2013), leading to a higher level of cash savings due to refinancing risk. CSR firms, therefore, 

are expected to hold more cash to alleviate the refinancing risk. In order for CSR firms to increase cash 

holdings, they must be sensitive to climate uncertainty. Further, they should detect potential risk faster 

than non-CSR firms during periods with anomalous temperature change. To test the two competing 

views on how temperature departure can influence cash holdings in CSR firms, we use the KLD 

database to create an adjusted CSR score to proxy for corporate CSR performance, which comprises six 

dimensions: community, diversity, employee relations, environment, human rights, and product quality 

and safety. Since climate change uncertainty is more about the environment dimension, we also create 

a variable to reflect the firm environmental dimension of sustainable performance. The results are 

presented in Table 12. The coefficients of the two interaction terms Mean temperature departure * High 

CSR and Mean temperature departure * High environment are significantly positive, indicating that 

firms with more concerns about social responsibility and environment protection tend to hold more cash 

when confronted with higher climate uncertainty. 

[Insert Table 3-12 here] 

4.7.8 Other Sensitivity Tests  

We also perform other sensitivity tests: (1) dropping firm-year observations that have a book 

value of total assets less than $10 million; (2) winsorizing all continuous variables at their 1st and 99th 

or 5th and 95th percentiles to control for outliers; (3) including industry-year interaction, industry-quarter 

interaction, county-year interaction and quarter-year interaction; and (4) controlling for macroeconomic 

variables such as state GDP; none of these variations changes our results. 

 4.8 Conclusion 

In this study, we examine whether corporate cash policy is associated with climate change 
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uncertainty. We conjectured that corporates facing more climate-related risks tend to increase their cash 

holdings to hedge future volatility by reducing dividends and NWC requirements. We report that the 

positive relationship between temperature change and cash savings is more pronounced in financially 

constrained corporates, which is consistent with the precautionary motive. We also document that 

investors place a higher value on cash held by companies to cope with climate risks, and the effect is 

stronger among companies with sufficient financial resources and good governance. The results remain 

robust after considering the “over-controlling” problem and using alternative cash holding measures. 

Moreover, the relationship between temperature change and corporate cash holding is amplified when 

firms are located in regions where people are more concerned about climate risks. Finally, we conjecture 

that firms in polluting industries, firms located in cooler areas, and firms with high corporate social 

responsibility are more likely to hold cash.  
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Appendix A. Variable definitions 

Variable Definition 

Mean temperature 

departure 

Absolute value of mean temperature change in the county where the firm located compared to its mean value 

20 years prior to the sample period (1980-1999). 

Precipitation 

Mean precipitation change in the county where the firm located compared to its mean value 20 years prior to 

the sample period (1980-1999). 

Cash holdings Ratio of cash and cash equivalents to book assets. 

Size Natural logarithm of the book value of total assets. 

M/B Market value of equity over book value of equity. 

Leverage Ratio of total debts to total assets. 

ROA Return of asset, operating income before depreciation divided by total assets. 

NWC Working capital minus cash divided by total assets 

R&D Ratio of research and development expenses to book value of total sales. 

Firm age Natural logarithm of one plus number of years that a firm has had data available in Compustat. 

Dividends Dummy variable coded 1 if a firm pays dividend in current year and 0 otherwise. 

New financing Issuance of long-term debt and sale of new stocks scaled by equity market value. 

E Earnings before interest and extraordinary items scaled by total assets. 

NA  Total assets excluding cash and marketable securities scaled by total assets. 

RD Research and development expenditure scaled by total assets. 

I Interest expenses scaled by total assets. 

D Cash dividends scaled by total assets. 

V Market value of equity (price times shares outstanding) scaled by net assets 

Stern Dummy variable coded 1 if the firm year is post to the Stern Review released (2006) and zero otherwise. 

Institutional Ownership Sum of all ownership positions held by the top10 institutional investors 

Blockholders 

Ownership Sum of all ownership positions greater than 5% held by institutional blockholders. 

Number of Analysts Number of analysts following a listed firm. 

Cash1 Ratio of cash divided by assets. 

Cash2 Ratio of cash divided by the difference between assets and cash. 

Cash3 Ratio of cash and cash equivalents divided by assets. 

Cash4 Ratio of cash and cash equivalents divided by the difference between assets and cash and cash equivalents. 

Worried Percentage of people in the surveyed counties worrying that global warming is happening. 

High CSR Indicator variable that equals to 1 if a firm’s adjusted CSR score is positive, and 0 otherwise 

High Environment Indicator variable that equals to 1 if a firm’s environment net score is positive, and 0 otherwise. 
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Table 3-1. Summary statistics 

This table presents summary statistics for our sample firms between 2000 and 2018. Cash is defined as the ratio of cash and cash 

equivalents to book assets; Mean temperature is the quarterly county-level average temperature. Mean departure is defined as the 

absolute value of anomaly mean temperature in the county where the firm located compared to its mean value 20 years prior to the 

sample period (1980-1999). Upward departure is defined as the absolute value of positive anomaly mean temperature. Downward 

departure is defined as the absolute value of negative anomaly mean temperature. Precipitation is the county-level mean 

precipitation. Size is defined as the book value of total assets. M/B is defined as the market value of equity over book value of equity. 

Leverage is defined as total debts divided by total assets. ROA is defined as operating income before depreciation divided by total 

assets. NWC is defined as working capital minus cash divided by total assets. R&D is defined as research and development expenses 

divided by total assets. Firm age is defined as the natural logarithm of one plus number of years that a firm has had data available in 

Compustat. Dividend is a dummy variable coded 1 if a firm pays dividend in current year and 0 otherwise.  

      

 Mean Q1 Median Q3 Std. 

Quarterly Temperature (county-

level)      
Mean temperature (℉） 54.709 42.100 56.100 68.100 15.966 

Mean temperature (℃） 12.616 5.611 13.389 20.056 8.870 

Mean departure (℉） 1.778 0.700 1.400 2.500 1.538 

Mean departure (℃） 0.988 0.389 0.778 1.389 0.855 

Upward mean departure (℉） 1.969 0.800 1.600 2.700 1.540 

Upward mean departure (℃） 1.094 0.444 0.889 1.500 0.856 

Downward mean departure (℉） 1.363 0.400 0.900 1.800 1.449 

Downward mean departure (℃） 0.757 0.222 0.500 1.000 0.805 

Precipitation 9.463 4.980 9.280 12.990 6.160 

      

Firm characteristic      

Cash 0.232 0.032 0.122 0.350 0.262 

Size ($m) 2,464 22 158 929 12,346 

M/B 2.361 0.917 1.946 3.810 15.884 

Leverage 0.478 0.010 0.183 0.392 1.472 

ROA -0.166 -0.059 0.002 0.017 0.753 

NWC -0.603 -0.105 0.011 0.143 3.631 

R&D 0.024 0.000 0.000 0.022 0.060 

Firm age 17.492 7.000 13.000 23.000 14.501 

Dividend 0.247 0.000 0.000 0.000 0.431 

 

  



162 

 

Table 3-2. Firm-level cash holdings and temperature change 

This table reports the impact of temperature change on corporate cash holdings. The sample consists of US public firms from 

2000 to 2018. Panel A is the univariate analysis. Panel B presents the regression results. The dependent variable is corporate 

cash holding, measured by the ratio of cash and cash equivalents to book assets. In Panel B column (1), the dependent variable 

is the absolute value of anomaly mean temperature (°F/100) in the county where the firm located compared to its mean value 

20 years prior to the sample period (1980-1999). In column (2) and (3), analysis is conducted for the subsamples with upward 

temperature departure and downward temperature departure. Size is defined as the natural logarithm of the book value of total 

assets. M/B is defined as the market value of equity over book value of equity. Leverage is defined as total debts divided by 

total assets. ROA is defined as operating income before depreciation divided by total assets. NWC is defined as working capital 

minus cash divided by total assets. R&D is defined as research and development expenses divided by total assets. Firm age is 

defined as the natural logarithm of one plus number of years that a firm has had data available in Compustat. Dividend is a 

dummy variable coded 1 if a firm pays dividend in current year and 0 otherwise. Precipitation is the county-level mean 

precipitation departure from the average value 20 years prior to the sample period. All control variables are lagged by one 

year. Each of the continuous variables is winsorized at 1% and 99% to mitigate outliers. Regressions control for firm and time 

fixed effects whose coefficients are suppressed. Standard errors are adjusted for clustering at both industry and county level. 

The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, 

respectively. 

Panel A. Univariate analysis 

 Obs.  Mean of cash Diff. 

Upward temperature change (+) 216,358  0.235 
0.000 

Downward temperature change (-) 93,827  0.225 

     

Large temperature change (top quartile) 90,525  0.235 
0.001 

Small temperature change 219,660  0.231 

     

Panel B. Multivariate analysis 

 Full sample  Subsample 

 (1)  (2) (3) 

     Upward departure Downward departure 

Mean temperature departure 0.037**  0.041*** 0.032 

 (2.66)  (3.11) (0.80) 

Size -0.023***  -0.024*** -0.021*** 

 (-6.90)  (-8.23) (-9.14) 

M/B 0.001***  0.001*** 0.001*** 

 (8.13)  (11.41) (12.60) 

Leverage -0.010***  -0.010*** -0.012*** 

 (-8.42)  (-14.21) (-13.30) 

ROA 0.001  0.001 0.001 

 (0.46)  (0.25) (-0.05) 

NWC -0.009***  -0.009*** -0.011*** 

 (-6.62)  (-7.75) (-7.38) 

R&D -0.196***  -0.193*** -0.225*** 

 (-5.86)  (-5.72) (-5.38) 

Firm age -0.043***  -0.042*** -0.047*** 

 (-6.17)  (-8.15) (-8.83) 

Dividend 0.006**  0.007** 0.005** 

 (2.36)  (2.92) (2.69) 

Precipitation 0.013**  0.012 0.030*** 

 (2.36)  (1.16) (3.69) 

     

Firm FE Y  Y Y 

Year FE Y  Y Y 

Quarter FE Y  Y Y 

Adj. R2 0.736  0.739 0.743 

No. observations 309,951  215,913 93,060 
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Table 3-3. Source of change in cash due to temperature change 

This table presents the OLS estimates of the effect of the temperature change on various outcome variables that affect the level of 

corporate cash holdings. Sales growth is defined as the growth in total revenues; Dividend is defined as total dividends over total assets; 

NWC is defined as net working capital scaled by total revenues; R&D is defined as R&D expenses over PPE. New financing is defined 

as issuance of long-term debt and sale of new stocks scaled by equity market value. Panel A reports the full sample regression results 

and Panel B reports the regression results using subsamples with upward and downward temperature departure. Control variables in 

column (1) and (5) includes Size, M/B, Leverage, ROA, NWC, R&D, Firm age, Dividend, Precipitation; control variables in column 

(2) includes Size, M/B, Leverage, ROA, NWC, R&D, Firm age, Precipitation; control variables in column (3) includes Size, M/B, 

Leverage, ROA, R&D, Firm age, Dividend, Precipitation; control variables in column (4) includes Size, M/B, Leverage, ROA, NWC, 

Firm age, Dividend, Precipitation. Variables are defined as in Table 2. Regressions control for firm and time fixed effects whose 

coefficients are suppressed. Standard errors are adjusted for clustering at both industry and county level. The test statistics are included 

in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

Panel A. Full sample analysis 

 
Sales growth 

(%) 

Dividend 

(% Assets) 

NWC 

(% Sales) 

R&D 

(% PPE) 

New financing 

(% Market value) 

 (1) (2) (3) (4) (5) 

Mean temperature departure 0.067 -0.011*** -6.433** -0.074 -0.009 

 (0.49) (-5.70) (-2.17) (-1.14) (-1.07) 

Control Variable Y Y Y Y Y 

Firm FE Y Y Y Y Y 

Year FE Y Y Y Y Y 

Quarter FE Y Y Y Y Y 

Adj. R2 0.058 0.530 0.579 0.729 0.056 

No. observations 275,350 309,951 151,842 195,126 293,551 

Panel B. Subsample analysis with upward (+) and downward (-) temperature change 

 Sales growth Dividend NWC R&D New financing 

 (+) (-) (+) (-) (+) (-) (+) (-) (+) (-) 

Mean temperature departure 0.158 0.025 -0.010*** -0.011* -7.333** 1.850 -0.064 -0.231 -0.016 -0.006 

 (1.23) (0.07) (-3.76) (-1.85) (-2.18) (0.33) (-0.75) (-1.11) (-1.40) (-0.26) 

Control Variable Y Y Y Y Y Y Y Y Y Y 

Firm FE Y Y Y Y Y Y Y Y Y Y 

Year FE Y Y Y Y Y Y Y Y Y Y 

Quarter FE Y Y Y Y Y Y Y Y Y Y 

Adj. R2 0.067 0.083 0.541 0.513 0.583 0.622 0.754 0.651 0.048 0.065 

No. observations 189,719 77,193 215,913 84,888 111,874 35,982 135,743 52,828 203,081 81,542 
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Table 3-4. The Effects of Financial Constraints 

This table presents the results on the relationship between cash holdings and temperature change across financially constrained 

and unconstrained company. We split firms into financially constrained and unconstrained groups based on the KZ-index 

(Baker et al., 2003), the SA index (Hadlock and Pierce, 2010) and the WW index (Whited and Wu, 2006). We use letter (C) 

for constrained corporates and (UC) for unconstrained corporates. Variables are defined as in Table 2. Regressions control for 

firm and time fixed effects whose coefficients are suppressed. Standard errors are adjusted for clustering at both industry and 

county level. The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% 

levels, respectively. 

 KZ index SA index WW index 

 (C) (UC) (C) (UC) (C) (UC) 

Mean temperature departure 0.069** 0.013 0.045*** 0.024 0.063*** 0.004 

 (2.14) (0.51) (3.09) (1.17) (2.90) (0.14) 

Size -0.007 -0.040*** -0.012* -0.038*** -0.007 -0.036*** 

 (-1.03) (-8.16) (-1.84) (-5.37) (-1.67) (-6.66) 

M/B 0.001*** 0.002** 0.001*** 0.005*** 0.001*** 0.004*** 

 (3.93) (2.49) (6.79) (5.09) (5.19) (5.43) 

Leverage -0.003** -0.048** -0.008*** -0.063*** -0.011*** -0.049*** 

 (-2.22) (-2.45) (-6.58) (-4.70) (-5.98) (-5.19) 

ROA -0.001 0.024** -0.001 0.036*** -0.001 0.041*** 

 (-0.18) (2.78) (-0.33) (3.14) (-0.45) (7.19) 

NWC -0.004*** -0.052** -0.008*** -0.090*** -0.009*** -0.045*** 

 (-3.30) (-2.48) (-5.72) (-4.71) (-4.89) (-4.17) 

R&D -0.159*** -0.089 -0.191*** -0.298 -0.192*** -0.159** 

 (-4.16) (-1.11) (-6.49) (-1.37) (-5.09) (-2.14) 

Firm age -0.048*** -0.040*** -0.052*** -0.033*** -0.041*** -0.038*** 

 (-5.29) (-3.60) (-5.13) (-3.03) (-3.66) (-3.65) 

Dividend -0.011** -0.005 0.014*** 0.001 0.013** -0.001 

 (-2.48) (-1.23) (2.80) (0.37) (2.27) (-0.32) 

Precipitation 0.015 0.009 0.022* 0.006 -0.002 -0.001 

 (1.41) (0.83) (1.94) (0.93) (-0.21) (-0.03) 

Firm FE Y Y Y Y Y Y 

Year FE Y Y Y Y Y Y 

Quarter FE Y Y Y Y Y Y 

Adj. R2 0.769 0.852 0.695 0.822 0.727 0.820 

No. observations 78,773 78,681 156,709 152,028 136,538 134,011 
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Table 3-5. Temperature change and value of cash 

This table presents the results testing the effect of temperature change on the market valuation of cash holdings change by 

employing the model developed by Pinkowitz et al. (2006). The dependent variable is market value of the firm. Columns (1) 

and (2) show the results for the full sample. Columns (3) and (4) show the results for financial constrained corporates and un 

constrained corporates. E is earnings, NA is net assets, RD is research and development investments, I is interest expense, D is 

common dividends. Regressions control for industry and time fixed effects whose coefficients are suppressed. Standard errors 

are adjusted for clustering at both industry and county level. The test statistics are included in the parentheses. ***, **, and * 

denote significance at the 1%, 5%, and 10% levels, respectively. 

 Full sample Full sample 

Constrained 

firms 

Unconstrained 

firms 

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

dCasht 0.205*** 0.179*** 0.112*** 0.355*** 

 (5.44) (5.67) (2.80) (3.21) 

Mean temperature departure  0.001 0.005 0.001 

  (1.18) (1.60) (1.08) 

dCasht*Mean temperature departure  0.016* 0.018 0.036*** 

  (1.87) (1.23) (3.27) 

Et -0.545*** -0.545*** -0.546*** -0.404*** 

 (-39.47) (-35.46) (-24.56) (-3.32) 

dEt 0.175*** 0.175*** 0.186*** 0.064 

 (25.53) (20.65) (11.57) (1.42) 

dEt+1  -0.204*** -0.204*** -0.188*** -0.120*** 

 (-23.10) (-21.08) (-20.06) (-2.97) 

dNAt 0.053* 0.053* -0.030 0.082*** 

 (1.98) (2.04) (-0.69) (5.12) 

dNAt+1 0.145*** 0.145*** 0.220*** 0.060** 

 (7.21) (7.65) (6.43) (2.18) 

RDt 0.497** 0.497** 0.589** 0.496*** 

 (2.18) (2.28) (2.78) (3.07) 

dRDt 0.973*** 0.973*** 1.003*** 0.728*** 

 (5.35) (5.34) (3.91) (5.51) 

dRDt+1 1.425*** 1.426*** 1.498*** 0.953*** 

 (8.89) (9.59) (9.05) (4.72) 

It 0.661*** 0.661*** 0.789*** 1.072 

 (5.23) (4.65) (4.87) (1.15) 

dIt -0.605*** -0.604*** -0.610*** -0.386 

 (-4.01) (-4.06) (-2.84) (-0.53) 

dIt+1 0.174 0.174 0.183 -0.108 

 (0.81) (0.80) (0.69) (-0.09) 

Dt -0.913 -0.92 -2.649 0.657 

 (-1.04) (-1.13) (-1.65) (1.57) 

dDt 1.247 1.252* 0.932 0.959** 

 (1.70) (1.87) (1.05) (2.08) 

dDt+1 -0.904 -0.918 -2.302 -0.222 

 (-1.10) (-1.15) (-1.60) (-0.36) 

dVt+1 0.303*** 0.303*** 0.197* 0.360*** 

 (3.67) (3.68) (1.84) (4.63) 

dCasht+1 0.001 0.001 -0.027 -0.033** 

 (0.08) (0.09) (-1.50) (-2.08) 

Industry FE Y Y Y Y 

Year FE Y Y Y Y 

Quarter FE Y Y Y Y 

Adj. R2 0.366 0.366 0.395 0.159 

No. observations 283,107 283,107 74,679 76,778 
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Table 3-6. Difference-in-differences of cash holdings around the Stern Review 

This table reports difference-in-difference estimates for the corporate cash holdings before and after the Stern Review 

was released. Stern takes a value of one if the firm year is post to the Stern Review released (2006) and zero otherwise.  

Columns 3 and 4 restrict the sample to firm-year observations within a two-year window (one year before until one 

year after) around the Stern Review. Control variables are defined as in Table 2. Regressions control for firm and time 

fixed effects whose coefficients are suppressed. Standard errors are adjusted for clustering at both industry and county 

level. The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% 

levels, respectively. 

 Full Sample Two years 

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

Mean temperature departure -0.073 -0.053 -0.065 -0.044 

 (-1.34) (-1.48) (-1.34) (-0.80) 

Mean temperature departure * Stern 0.168** 0.138*** 0.221*** 0.197** 

 (2.12) (2.84) (2.82) (2.18) 

     

Control Variable N Y N Y 

Firm FE Y Y Y Y 

Year FE Y Y Y Y 

Quarter FE Y Y Y Y 

Adj. R2 0.726 0.736 0.921 0.925 

No. observations 309,951 309,951 33,858 33,858 
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Table 3-7. The effects of firm governance 

This table reports the effect of corporate governance mechanisms. Institutional Ownership is defined as the sum of all 

ownership positions held by the top10 institutional investors. Blockholders Ownership is defined as the sum of all ownership 

positions greater than 5% held by institutional blockholders. Number of Analysts is defined as the number of analysts following 

a listed firm. The dependent variable is market value of the firm. Variables are defined as in Table 5. Regressions control for 

firm and time fixed effects whose coefficients are suppressed. Standard errors are adjusted for clustering at both industry and 

county level. The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% 

levels, respectively. 

 

Institutional  

Ownership 

Blockholders 

Ownership 

Number of  

Analysts 

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

 Low High Low High Low High 

dCasht 0.148** 0.050* 0.038 0.031 0.125*** 0.063** 

 (2.63) (1.82) (1.19) (1.52) (3.73) (2.36) 

Mean temperature departure -0.001 0.001 -0.001 -0.001 0.001 -0.001 

 (-0.24) (0.60) (-1.10) (-1.17) (0.81) (-1.26) 

dCasht*Mean temperature departure 0.019 0.026** 0.035 0.017** 0.006 0.027** 

 (0.94) (2.41) (1.07) (2.51) (0.77) (2.58) 

Et -0.292*** -0.296 -0.045 -0.047 -0.260*** -0.072 

 (-5.68) (-1.65) (-1.16) (-0.56) (-3.85) (-1.33) 

dEt 0.098*** 0.103* -0.015 0.022 0.085** 0.032 

 (3.44) (1.76) (-0.62) (0.75) (2.54) (1.42) 

dEt+1  -0.085*** -0.045 -0.061* -0.037 -0.06 -0.002 

 (-4.37) (-1.01) (-1.93) (-0.94) (-1.54) (-0.05) 

dNAt -0.009 0.004 -0.029** -0.042** -0.037 -0.022 

 (-0.48) (0.16) (-2.37) (-2.12) (-0.87) (-0.61) 

dNAt+1 0.141*** 0.048** 0.082*** 0.046* 0.115** 0.075** 

 (9.86) (2.78) (4.03) (2.06) (2.37) (2.16) 

RDt -0.478*** -0.103 -0.125 0.172* -0.579** -0.967* 

 (-3.54) (-0.48) (-0.57) (1.97) (-2.77) (-1.87) 

dRDt 0.755*** 0.453*** 0.592*** 0.279* 0.875*** 0.632*** 

 (5.98) (2.84) (4.05) (1.93) (6.28) (3.37) 

dRDt+1 0.502*** 0.452** 0.265* 0.520*** 0.574*** -0.332 

 (3.50) (2.63) (2.07) (3.31) (3.42) (-0.83) 

It 1.532*** -0.815 -0.28 -1.245** -0.332 1.958** 

 (5.80) (-1.54) (-1.41) (-2.32) (-0.64) (2.88) 

dIt -1.495*** -0.204 -0.184 0.286 -0.292 -1.386 

 (-5.76) (-0.75) (-0.66) (1.69) (-0.56) (-0.99) 

dIt+1 0.423* 0.425 -0.552* -0.867** -1.189** -0.005 

 (1.94) (0.24) (-1.72) (-2.12) (-2.30) (-0.01) 

Dt 0.830*** 0.898*** 0.749*** 0.686*** 0.756* 0.486 

 (4.18) (3.42) (4.38) (3.08) (2.07) (1.46) 

dDt -0.274 0.193 -0.334* 0.205 0.041 -0.017 

 (-1.02) (0.89) (-1.85) (0.85) (0.15) (-0.05) 

dDt+1 0.112 0.938** 0.490*** 0.711*** 0.620 0.091 

 (0.68) (2.66) (3.16) (3.23) (1.24) (0.23) 

dVt+1 0.552*** 0.872*** 0.821*** 1.045*** 0.803*** 0.877*** 

 (7.35) (15.23) (13.87) (18.07) (7.08) (7.00) 

dCasht+1 0.026 0.058*** 0.077** 0.053** 0.062*** 0.055 

 (1.67) (4.26) (2.35) (2.55) (4.42) (1.15) 

Industry FE Y Y Y Y Y Y 

Year FE Y Y Y Y Y Y 

Quarter FE Y Y Y Y Y Y 

Adj. R2 0.67 0.651 0.691 0.67 0.686 0.664 

No. observations 78,271 81,675 58,762 59,880 55,332 32,968 
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Table 3-8. Alternative measures 

This table reports the robust checks on the impact of temperature change on corporate cash holdings using alternative measures 

of cash holdings and financial constraints. In Panel A, The cash ratio in Log(1+Cash1) is the value of cash divided by assets; 

the cash ratio in Log(1+Cash2) is the value of cash divided by the difference between assets and cash; the cash ratio in 

Log(1+Cash3) is the value of cash and cash equivalents divided by assets; the cash ratio in Log(1+Cash4) is the value of cash 

and cash equivalents divided by the difference between assets and cash and cash equivalents. Other variables are defined as 

in Table 2. In Panel B, sample firms are classified as financially constrained (unconstrained) firms if they are in the lower 

(upper) half of the size distribution or if they are below (above) investment-grade ratings. Control variables are defined as in 

Table 2. Regressions control for firm and time fixed effects whose coefficients are suppressed. Standard errors are adjusted 

for clustering at both industry and county level. The test statistics are included in the parentheses. ***, **, and * denote 

significance at the 1%, 5%, and 10% levels, respectively. 

Panel A. Alternative measures of cash holdings 

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

 Log(1+Cash1) Log(1+Cash2) Log(1+Cash3) Log(1+Cash4) 

Mean temperature departure 0.049*** 0.091*** 0.030*** 0.059** 

 (3.85) (2.92) (2.81) (2.33) 

     

Control Variables Y Y Y Y 

Firm FE Y Y Y Y 

Year FE Y Y Y Y 

Quarter FE Y Y Y Y 

Adj. R2 0.689 0.643 0.738 0.715 

No. observations 166,175 165,351 309,951 308,510 

Panel B. Alternative measures of financial constraints 

 Firm size  Credit rating 

 

(1) 

Small firms 

(2) 

Large firms  

(3) 

Non-investment 

(4) 

Investment 

Mean temperature departure 0.055*** 0.015  0.035** -0.022 

 (3.36) (0.71)  (2.39) (-0.57) 

      

Control Variables Y Y  Y Y 

Firm FE Y Y  Y Y 

Year FE Y Y  Y Y 

Quarter FE Y Y  Y Y 

Adj. R2 0.688 0.828  0.727 0.788 

No. observations 154,843 154,884  266,918 23,503 
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Table 3-9. Alternative model of cash value 

This table presents the results testing the effect of temperature change on the market valuation of cash holdings change by 

employing the model developed by Faulkender and Wang (2006). The dependent variable is the excess stock return. The 

control variables are exactly as in Faulkender and Wang (2005). Regressions control for firm and time fixed effects whose 

coefficients are suppressed. Standard errors are adjusted for clustering at both industry and county level. The test statistics are 

included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.  

 Full sample  Subsample 

   Constrained  Unconstrained  

dCash 0.435***  0.335*** 0.516*** 

 (15.78)  (16.73) (5.27) 

Mean temperature departure 0.170*  -0.126 0.048 

 (1.74)  (-1.35) (0.40) 

dCash*Mean temperature departure 0.066***  -0.059* 0.033*** 

 (2.89)  (-1.85) (14.07) 

     

Control variable Y  Y Y 

Firm FE Y  Y Y 

Year FE Y  Y Y 

Quarter FE Y  Y Y 

Adj. R2 0.067  0.098 0.093 

No. observations 245,212  73,095 72,977 
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Table 3-10. Public Climate Opinion 

This table presents the analyses on how temperature change affects the cash holding of firms when their headquarter counties 

are worried about global warming. Worried is the percentage of people in the surveyed counties worrying that global warming 

is happening. Worried-high/Worried-low is an indicator variable for corporates headquartered in counties with the worried 

percentage higher/lower that the sample median. The dependent variable is corporate cash holding, measured by the ratio of 

cash and cash equivalents to book assets. Variables are defined as in Table 2. Regressions control for firm and time fixed 

effects whose coefficients are suppressed. Standard errors are adjusted for clustering at both industry and county level. The 

test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

Panel A. Univariate analysis    

  Cash holding-Mean  Difference 

Worried - high 0.278  0.0000 
Worried - low 0.175  
    

Panel B. Multivariate analysis  

 (1)  (2) 

 

Worried  

- High  

Worried  

- Low 

Mean temperature departure 0.052***  0.030 

 (2.88)  (1.21) 

Size -0.023***  -0.023*** 

 (-5.86)  (-11.31) 

M/B 0.001***  0.001*** 

 (7.20)  (7.12) 

Leverage -0.011***  -0.009*** 

 (-10.14)  (-5.90) 

ROA 0.001  0.001 

 (0.14)  (0.21) 

NWC -0.010***  -0.009*** 

 (-6.72)  (-4.48) 

R&D -0.207***  -0.178*** 

 (-5.56)  (-5.03) 

Firm age -0.049***  -0.027*** 

 (-5.99)  (-3.64) 

Dividend 0.006*  0.004 

 (1.89)  (1.33) 

Precipitation 0.008  0.014 

 (1.49)  (1.02) 

Firm FE Y  Y 

Year FE Y  Y 

Quarter FE Y  Y 

Adj. R2 0.741  0.690 

No. observations 156,937  153,014 
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Table 3-11. Concerns for geographic difference and temperature sensitivity 

This table reports the results on the relationship between cash holdings and temperature change across firms located in warmer 

areas and firms located in cooler areas. A county is classified as warmer/cooler location if its annual mean temperature is 

above/below the average level. The dependent variable is corporate cash holding, measured by the ratio of cash and cash 

equivalents to book assets. Variables are defined as in Table 2. Regressions control for firm and time fixed effects whose 

coefficients are suppressed. Standard errors are adjusted for clustering at both industry and county level. The test statistics are 

included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 (1)  (2) 

 Warmer location  Cooler location 

Mean temperature departure 0.048  0.058*** 

 (1.66)  (3.89) 

Size -0.023***  -0.023*** 

 (-5.74)  (-7.06) 

M/B 0.001***  0.001*** 

 (5.94)  (9.62) 

Leverage -0.009***  -0.011*** 

 (-7.43)  (-4.80) 

ROA -0.002  0.005* 

 (-0.43)  (1.91) 

NWC -0.009***  -0.010*** 

 (-5.56)  (-4.71) 

R&D -0.186***  -0.208*** 

 (-4.02)  (-3.75) 

Firm age -0.051***  -0.036*** 

 (-6.20)  (-6.88) 

Dividend 0.009**  0.003 

 (2.24)  (1.14) 

Precipitation 0.020***  -0.002 

 (2.99)  (-0.18) 

Firm FE Y  Y 

Year FE Y  Y 

Quarter FE Y  Y 

Adj. R2 0.718  0.755 

No. observations 159,392  150,559 
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Table 3-12. The Effect of CSR 

This table displays the effects of CSR on firm cash holding. High CSR is an indicator variable that equals to 1 if a firm’s 

adjusted CSR score is positive, and 0 otherwise. High Environment is an indicator variable that equals to 1 if a firm’s 

environment net score is positive, and 0 otherwise. Control variables are defined as in Table 2. Regressions control for firm 

and time fixed effects whose coefficients are suppressed. Standard errors are adjusted for clustering at both industry and 

county level. The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% 

levels, respectively. 

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

Mean temperature departure 0.006 0.008 0.024 0.028 

 (0.16) (0.20) (0.85) (0.92) 

High CSR 0.004 0.003   

 (1.10) (1.13)   
Mean temperature departure * High CSR 0.127** 0.107**   

 (2.46) (2.35)   
High Environment   0.008** 0.006*** 

   (2.48) (3.23) 

Mean temperature departure * High Environment   0.136** 0.081* 

   (2.41) (1.97) 

     

Control Variable N Y N Y 

Firm FE Y Y Y Y 

Year FE Y Y Y Y 

Quarter FE Y Y Y Y 

Adj. R2 0.848 0.864 0.849 0.864 

No. observations 76,334 73,122 76,334 73,122 
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 Internet Appendix 

Temperature Change and Companies’ Cash Policies 

 

Table A.1.  Cash holding and quarterly temperature departure 

This reports the OLS regression results of the corporate cash holding on short-term quarterly temperature change. The sample 

consists of US public firms from 2000 to 2018. The dependent variable is corporate cash holding, measured by the ratio of 

cash and cash equivalents to book assets. In column (1), the dependent variable is the absolute value of anomaly mean 

temperature (°F/100) in the county where the firm located compared to its mean value in the same quarter of previous year. 

In column (2) and (3), analysis is conducted for the subsamples with upward temperature departure and downward temperature 

departure. Size is the natural logarithm of the book value of total assets. M/B is defined as the market value of equity over 

book value of equity. Leverage is defined as total debts divided by total assets. ROA is defined as operating income before 

depreciation divided by total assets. NWC is defined as working capital minus cash divided by total assets. R&D is defined 

as research and develpment expenses divided by total assets. Firm age is defined as the natural logarithm of one plus number 

of years that a firm has had data available in Compustat. Dividend is a dummy variable coded 1 if a firm pays dividend in 

current year and 0 otherwise. Preciptation is the county-level mean preciptation departure. All control variables are lagged by 

one year. Each of the continuous variables is winsorized at 1% and 99% to mitigate outliers. Regressions control for firm and 

time fixed effects whose coefficients are suppressed. Standard errors are adjusted for clustering at both industry and county 

level. The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, 

respectively. 

 Full sample  Subsample 

 (1)  (2) (3) 

     Upward departure Downward departure 

Mean temperature departure 0.025*  0.038** -0.008 

 (2.03)  (2.36) (-0.32) 

Size -0.021***  -0.022*** -0.020*** 

 (-4.69)  (-4.97) (-4.33) 

M/B 0.001***  0.001*** 0.001*** 

 (8.49)  (8.27) (8.60) 

Leverage -0.004***  -0.005*** -0.005*** 

 (-5.34)  (-5.78) (-5.18) 

ROA -0.001  0 0 

 (-0.24)  (-0.14) (-0.10) 

NWC -0.003***  -0.003*** -0.003*** 

 (-5.66)  (-5.02) (-4.65) 

R&D -0.200***  -0.229*** -0.160*** 

 (-6.44)  (-6.51) (-4.22) 

Firm age -0.037***  -0.033*** -0.039*** 

 (-5.22)  (-4.41) (-5.50) 

Dividend 0.004  0.005 0.003 

 (1.52)  (1.62) (1.06) 

Precipitation 0.012**  0.010** 0.019 

 (2.44)  (2.54) (1.68) 

Firm FE Y  Y Y 

Year FE Y  Y Y 

Quarter FE Y  Y Y 

Adj. R2 0.739  0.740 0.739 

No. observations 265,767  128,648 136,388 
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Table A.2. Concerns for overcontrolling 

This table shows the regression results on the relationship between temperature change and corporate cash holding without 

firm-level control variables to avoid so-called “overcontrolling” problems (Dell et al., 2014; Addoum et al., 2020). 

Regressions control for firm and time fixed effects whose coefficients are suppressed. Standard errors are adjusted for 

clustering at both industry and county level. The test statistics are included in the parentheses. ***, **, and * denote 

significance at the 1%, 5%, and 10% levels, respectively. 

 Full sample  Subsample 

 (1)  (2) (3) 

     Upward departure Downward departure 

Mean temperature departure 0.036***  0.039*** 0.041 

 (3.51)  (5.29) (0.86) 

Precipitation 0.016**  0.014* 0.033*** 

 (2.37)  (1.92) (5.01) 

     

Control Variables N  N N 

Firm FE Y  Y Y 

Year FE Y  Y Y 

Quarter FE Y  Y Y 

Adj. R2 0.726  0.73 0.731 

No. observations 309,951  215,913 93,060 
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Table A.3. The effect of carbon emissions by industry 

This table displays the relationship between temperature change and corporate cash holdings in the Top20 polluting industries 

in terms of carbon emissions and in the remaining industries. The Top20 polluting industries are defined using the two-digit 

SIC classification as in Ilhan, Sautner, and Vilkov (2019). Other variables are defined as in Table 2. Regressions control for 

firm and time fixed effects whose coefficients are suppressed. Standard errors are adjusted for clustering at both industry and 

county level. The test statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% 

levels, respectively. 

 Top20 industries Non-Top20 industries 

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

Mean temperature departure 0.083*** 0.079** 0.020 0.023 

 (4.46) (2.90) (1.29) (1.23) 

Size  -0.026***  -0.022*** 

  (-4.86)  (-4.70) 

M/B  0.001***  0.001*** 

  (5.00)  (6.70) 

Leverage  -0.011***  -0.010*** 

  (-6.75)  (-6.03) 

ROA  -0.001  0.002 

  (-0.14)  (0.64) 

NWC  -0.008***  -0.010*** 

  (-4.17)  (-5.63) 

R&D  -0.195***  -0.200*** 

  (-5.85)  (-3.46) 

Firm age  -0.028*  -0.051*** 

  (-2.16)  (-6.00) 

Dividend  0.003  0.008*** 

  (0.86)  (3.26) 

Precipitation 0.018** 0.012 0.014 0.012 

 (2.15) (1.35) (1.54) (1.52) 

     

Firm FE Y Y Y Y 

Year FE Y Y Y Y 

Quarter FE Y Y Y Y 

Adj. R2 0.777 0.786 0.67 0.681 

No. observations 87,507 87,507 222,444 222,444 
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Chapter 5. Conclusion  

 5.1 Summary and Implications  

This thesis explores how top executives take advantage of their managerial discretion to affect 

firm policies and corporate information disclosure. In particular, we investigate if career prospects 

impact CFOs’ discretionary accounting choices and their future promotion. Moreover, we consider if 

CSR practices as a discretionary activity that promote sustainable growth improve corporates’ 

survivability. Inspired by the growing concerns on climate-changing uncertainty and the wide-spread 

Covid-19 pandemic, we shed light on the important role that CSR plays during the post-crisis periods. 

Furthermore, since cash savings are accessible to insiders with little scrutiny and much of their use is 

discretionary, we examine the association between climate risks and corporate cash polices based on 

the precautionary motive. 

Specifically, in Chapter 2, we conjecture that CFOs with long-career prospect behave more 

conservative to avoid potential job termination and reputation damage once the earnings manipulation 

being detected. Consistent with this argument, we document strong evidence that younger and short-

tenured CFOs are less likely to engage in either accrual-based or real earnings management. Moreover, 

we conduct several cross-sectional tests and demonstrate that the relation between CFO career prospects 

and EM is more pronounced among corporates with high governance quality, non-powerful CEOs, high 

institutional ownership, and fierce industrial competition. Our further analysis suggests that CFO equity 

incentives have a mitigating effect on the association between CFO career prospects and earnings 

manipulation. Finally, we state that CFOs with longer career prospects have a higher post-IPO turnover 

rate and are more likely to get promotion in either the same firm or other public firms. Overall, my 

results from this chapter confirm that CFOs regard IPO event as an accelerating factor for their career 

and they prefer not to engage in earnings manipulation to protect their reputation. These findings can 

help investors to better understand CFO behaviour during the IPO process, since implicit incentives 

such as upward mobility in the labour market play a vital role in influencing CFO’s earnings 

management decisions.   

In Chapter 3, we adopt the Cox proportional hazards model and report that better corporate social 

performance is associated with lower probability of firm delistingand a longer survival period especially 

during periods of pandemics and climate change. Among the six CSR dimensions, four (environment, 

community, employee relations and product) are positively related to firms’ survival capability. 

Moreover, we show that the positive association between CSR and firm survival is stronger in highly 
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competitive sectors and in companies with weak internal and external governance. Finally, we show 

that better financial performance, less capital constraints, CEOs’ behaviour discipline and improved 

labour productivity are channels through which firms with high CSR achieve greater survival 

probability. Our results are consistent with contract theory which suggests that the interests of 

shareholders and other stakeholders in high CSR corporates are in greater alignment thus they are more 

likely to contribute to companies’ long-term profitability and efficiency. These findings are important 

to top executives because engaging in CSR activities would have a positive impact on both financial 

performance and long-term survivability.  

In Chapter 4, we conjecture that firms facing greater climate-related risks tend to save more cash 

to hedge future volatility by reducing dividends and NWC requirements. We then document that the 

positive association between temperature change and cash savings is more pronounced in financially 

constrained firms, which supports the precautionary motive. Further evidence shows that investors place 

a higher value on cash reserves that aim to cope with climate uncertainty, and the influence is stronger 

among corporates with sufficient financial resources and good governance. This suggests that investors 

deem it commendable when unconstrained firms hold additional cash to cope with potential climate 

risks while constrained companies should instead use their limited resources in more valuable projects 

to increase investor benefits. Finally, we document that firms in polluting industries, in cooler areas, 

with high corporate social responsibility and those located in regions where people worry about climate 

risks are more likely to hold cash. The results are vital to both investors and top managers. Our study 

enables investors to better understand companies’ cash policies when climate uncertainty is high. For 

managers in financially constrained firms, they should balance the benefits of climate-risk prevention 

and the costs of missing valuable projects due to increased cash holdings. 

 5.2 Research Limitations  

We acknowledge that this thesis may subject to several research limitations. For the first study, 

we focus on the impact of CFO career prospects on earnings management. As in all other earnings-

management studies, we rely on specific models of abnormal accruals, abnormal cash flow from 

operations, abnormal production costs, and abnormal discretionary expenses, which may not completely 

capture the underlying phenomenon. Moreover, we argued that because CFO is the prime financial 

decision maker of the firm, we should expect the CFO career prospects to affect the companies’ earnings 

reporting. Although we controlled for CEO influence, it is still possible that other decision makers such 

as board of directors play an important role. Further we measure the career horizon using CFO age and 

tenure based on the premise that a younger and short-tenured CFO has a longer career prospect. 
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However, this may create bias since other factors such as compensation and psychological ownership 

could also affect managerial career concerns. 

Concerning the analysis of how corporate CSR affects long-term survivability, the use of the 

KLD data to measure corporate social performance is subject to a sample selection bias and it is 

qualitative in nature since it is determined by a number of firms’ social ratings by KLD analysts in 

binary forms (yes or no). Although it has been shown empirically to be a good summary measure of 

corporate social performance (Mattingly and Berman, 2004; Waddock, 2003), criticism still advanced 

regarding the reliability and validity of these data (Entine, 2003). For example, Berman et al. (1999) 

argued that individual CSR dimensions may exert different impacts on companies’ financial 

performance. Our results provide support for this argument by showing that only four out of the six 

CSR dimensions contribute to the positive relation between corporate social performance and firms’ 

lifespan.  

In addition, the maintained hypothesis of this research is that there are causal relationships 

between CSR and firm survival and the numerous control variables studied. Although we attempt to 

address potential endogeneity problems through the use of instruments, the Heckman two-stage 

procedure and propensity score matching (PSM), our ability to infer causality between CSR and 

survivorship is limited. Our additional analysis of potential channels is an opening effort to explore the 

exact mechanism, but we recognize that it is not conclusive evidence. Moreover, we are motivated by 

the Covid-19 to test what role CSR plays during crisis period but we do not directly explore the effect 

of this event due to data limitation and insufficient evidence of its final consequences.  

Last but not least, for the third study, concerns might be raised about our measure of climate-

related risks. While we attempt to use abnormal temperature departure to capture the long-trend climate 

change, it is still limited in ability to accurately reflect the climate pattern. Furthermore, although that 

corporate headquarter provides a convenient and comprehensibly plausible method to recognize 

company exposure to county-level climate conditions, certain corporates may operate in a much broader 

market whose business activities rely significantly less on local adverse environments. Even among 

corporates with a strong county-level focus in business activities, their exposure to the local economy 

can be various thus are not homogenously influenced by temperature change.  

 5.3 Recommendations for Future Work  

In this thesis, our findings stem from a single-country (the U.S.) exploration thus it is difficult 

to establish the generalizability of our main inferences although they are likely to have wider relevance 
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and applicability, especially in developed countries. We believe that an international context will offer 

a deeper understanding of our results. Moreover, it might be beneficial to examine the influence of top 

managers’ cognitive characteristics on decision-making as private corporates approach IPO. Regarding 

the limitation of earnings-management models, we suggest future studies to consider field investigations 

to gain further insights and make the results more tangible. It would also be interesting to explore top 

managers’ behaviour in post-IPO periods and the IPOs’ long-run performance, such as post-offering 

delisting risks. 

Furthermore, for our study on the association between CSR and firm survivability, we encourage 

future studies to consider large-scale survey data incorporating various stakeholders’ input. We also 

encourage scholars to try other various methodologies such as experiments to offer more insightful 

understanding of underlying mechanisms that may support our results. Besides, future research may go 

further on the topic of Covid-19 and investigate if CSR companies achieve prosperity and survivability 

under this unprecedented crisis. Finally, the data analysed in this study pertain to the period from 2000 

to 2013. Future studies may test whether our findings can be generalized to time periods beyond 2013 

or to firm samples drawn from other countries.  

Finally, corresponding to research limitations of our third study, a fruitful avenue of future 

research would be to explore if other climate-changing phenomenon such as droughts, rising sea levels, 

floods, and heat waves also have an impact on firm cash policies. We also suggest future studies to 

consider if diversified corporates perform better in coping with climate risks. For example, firms with 

high diversification that operates in various locations could be more resistant to climate-related risks 

than non-diversified companies. We believe that the above research directions will broaden specific 

knowledge in the field of climate change. 
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