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Abstract

:

We use CEO pay sensitivity to stock performance (delta) and stock volatility (vega) to provide empirical evidence that CEO compensation structure influences firm Corporate Social Responsibility (CSR) performance. We find that delta has no significant effect on CSR, while vega has a strong, causal relationship with CSR. Our findings suggest that CEOs do not view CSR as value enhancing, but as a way to increase their own compensation through vega. Firms that want to improve their social performance should consider vega as an important compensation incentive for executives.
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1. Introduction


This paper draws a causal relation between CEO compensation structure and firm corporate social responsibility (CSR). To draw our conclusions, we examine the sensitivity of CEO pay to both stock return volatility (vega) and stock returns (delta) using panel data spanning 1995–2013. CEO compensation has a profound influence on firm outcomes such as financial performance and investment and policy decisions; however, its effects on firm social performance are underexplored. The scarce literature examining the link between executive compensation and CSR has focused solely on the instruments of compensation as opposed to the underlying pay sensitivities that those instruments produce. Some use a lagged measure of long-term executive pay [1] or the percentage of salary from bonus and stock options [2]. McGuire et al. [3] use salary, bonus, and long-term incentives, while Deckop et al. [4] use percentage of short-term pay vs. long-term-pay to link CEO compensation with CSR levels. Although these studies address how CEO pay motivates CSR participation, they fail to address the reasons behind these investments. By using pay sensitivities, we can understand the underlying motivations behind CSR investment from the CEO’s perspective, not just whether the investment is made. Higher vega incentivizes CEOs to pursue policies that will increase stock price volatility, whereas higher delta motivates the CEO to increase the stock price. Understanding how CEOs respond to incentives related to CSR is crucial to designing compensation policies that not only maximize shareholder value but also promote corporate citizenship in operating environments that are increasingly impacted by societal perceptions.



Employing fixed effects models and controlling for firm size, risk level, and industry, we find that CSR standing is significantly positively related to measures of vega but not significantly related to measures of delta. This suggests that CEOs view CSR investing as a risky policy, similar to what the previous literature concludes about R&D spending [5], financial leverage, and concentrated product lines [6,7,8]. That is, CEOs generally perceive CSR projects as riskier than the average projects they are running. It is plausible that CSR investments are usually for new innovative projects and, more importantly, impose enormous uncertainty to stock performance and shareholder value. Delta has no significant effect on CSR levels, which suggests that a CEO’s decisions on CSR are independent of their pay sensitivity to the underlying stock price. Our findings indicate that stock option compensation significantly increases the likelihood of CSR initiatives, but only to the extent that the CEO’s pay sensitivity to the underlying volatility of the stock price is increased. This paper links the existing CEO compensation literature with the CSR literature in a way that has not previously been explored.



In an ideal world, CEO and shareholder interests would perfectly align. Every decision a CEO makes would maximize shareholder value. However, managers solve their own maximization problem with the goal of increasing their own utility; this is known as the agency problem [9,10]. Corporate governance policies aim to ensure that managers act in a manner consistent with shareholder value maximization, and part of this goal is achieved through compensation policy [9,10]. An optimal compensation contract is one that promotes the managerial decision making that maximizes shareholder value. This involves exposing the CEO to varying risk/reward incentive combinations via cash, stock, and options payments in an effort to mitigate the agency problem [11]. Jenson and Murphy [12] argue that CEO pay should be substantially linked to shareholder welfare. This idea gained significant traction throughout the 1990s, and Hall and Liebman [13,14] document a dramatic increase in equity-based CEO compensation throughout this period. CEO compensation includes three components: cash, stock, and options. According to optimal contracting theory, when company boards determine CEO compensation, they target a compensation mix that they believe will maximize shareholder value by reducing agency costs [15]. This raises the question: how do CEOs respond to varying risk/reward combinations across compensation packages?



Naturally, CEO pay relating to the present cash component of compensation is independent of future stock price movements. However, equity-based compensation exhibits varying return characteristics depending on the instruments used. Stock-based compensation will move linearly with the stock price, resulting in a delta of 1; however, the sensitivity of options compensation depends entirely on the structure of the contracts. Given that CEOs are risk-averse and almost always highly exposed to firm specific risk, it is not enough to simply structure compensation policy to mimic the pay sensitivity of the shareholder. Even if managers are incentivized to take actions that increase shareholder wealth, they may still choose suboptimal policies that reduce personal portfolio risk [16]. Therefore, we need to understand the risks that the CEO faces, and how these risks influence decision making.



There is extensive literature examining the effect of delta and vega on CEO decision making [6,7,11]; however, the effect of delta and vega on CSR levels has not previously been explored. This shareholder value-maximization problem is further complicated by the issue of whether CSR is indeed a value-enhancing investment opportunity for a given firm. There is much debate surrounding this question in the existing literature [17,18,19,20]. Although it is beyond the scope of this paper to answer this question definitively, we contribute to the existing literature by identifying vega as an avenue that shareholders can use to encourage CEOs to alter CSR standings.



The remainder of this paper is organized as follows. In the following section, we review relevant literature and develop hypotheses. Section 3 introduces our data sample, and Section 4 presents empirical findings and discussion. Section 5 concludes.




2. Literature Review and Hypothesis Development


This section serves as a review of existing literature relating to the topics of both CEO compensation and corporate social responsibility. We will begin by surveying the existing literature regarding CEO compensation, followed by the CSR literature, and conclude with a brief discussion of how we plan to link these literatures in a unique way to gain insight into how CEOs alter CSR levels in response to compensation incentives.



As a means to mitigate costs arising from agency concerns, Jensen and Murphy [12] argue that CEO compensation should be substantially linked to shareholder value. They argue that since managerial actions and investment opportunities are not perfectly observable to shareholders, equity-based compensation encourages managerial actions that increase shareholder wealth. In accordance with this assertion, throughout the 1990s, there was a dramatic increase in both stock option compensation [21,22] and the sensitivity of CEO pay to the firm’s stock price [14,23]. Perry and Zenner [22] raise the question of whether the increase in executive pay performance sensitivity is excessive, in that during bull markets (such as that of the 1990s), CEOs may be extracting excess rents from shareholders. This idea is built upon that by Bebchuk et al. [15], where the issue of CEO power is explored as a rationale for puzzling compensation practices, such as the lack of controls to filter out general market/sector factors influencing the share price when designing equity-based compensation packages. Bebchuk et al. [15] explore the idea that company boards are constrained when setting CEO compensation by CEO power. The argument is that powerful CEOs wield a degree of influence over the board and can use this influence to alter their own compensation structure, thereby extracting rents from shareholders. The CEO power approach to analyzing CEO compensation contracts contrasts the previous optimal contracting literature and has opened new avenues of study.



Much of the literature agrees that linking CEO compensation to shareholder wealth can reduce agency costs in many circumstances if implemented effectively. However, given the concerns surrounding imperfect information, ex-post contract enforcement feasibility, and the heterogeneity of both shareholders and CEOs, determining the appropriate compensation mix to maximize shareholder value is a contentious issue. A large problem with the idea of simply linking CEO compensation to shareholder wealth is that risk-averse CEOs are overly exposed to firm-specific risk because of equity-based compensation. This is a contrast to diversified shareholders who are owners of many firms and whose net worth is less sensitive to changes in the price of a given firm. Smith and Stulz [16] build on Ross [24] to demonstrate how risk-averse CEOs can be influenced to forgo positive NPV (net present value) projects when their total pay is linked to firm value. One solution to this problem is to mitigate the concavity of the utility of expected pay by using convex incentive schemes involving stock options. Guay [11] finds that providing managers with convex incentive schemes encourages managers to invest in risk-increasing, positive NPV projects. However, the question of how much convexity to provide to a given manager remains elusive. Indeed, Ross [25] proves that there exists no incentive schedule that renders all expected utility maximizers less risk averse.



There is a host of literature that details the responses of CEOs to the incentives created by options within a compensation structure. Defusco et al. [26] find that firms that approved executive stock options plans between 1978 and 1988 exhibited increased stock return variance. Ju et al. [27] show that usage of call options can induce either too much or too little risk-taking behavior. Jolls [28] shows that CEOs that are compensated with options are more likely to engage in stock repurchases rather than dividend issuance. Knopf et al. [8] show that the use of derivatives for hedging purposes within firms is negatively related to vega and positively related to delta. Ryan and Wiggins [5] find that stock option grants coincide with increases in R&D spending. The most intriguing findings are provided by Cohen et al. [6]. The authors augment the Hall–Liebman [13] database on executive options holdings and value the holdings using the Black–Scholes [29] method. They then compute the elasticity of CEO pay to changes in firm price volatility and find that executives respond to the incentives provided by options compensation. The authors further speculate, however, that as vega increases, CEOs may undertake negative NPV projects if they increase firm volatility. This is a key finding related to our paper because it raises the question of what CEOs may do in the face of uncertainty surrounding the profitability of investment projects.



Despite the extensive agreement in the literature that CEOs respond to the incentives created by compensation structure, there is often debate concerning the significance, magnitude and direction of various effects. There is a body of literature that takes advantage of the closed form solution of the Black–Scholes option-pricing model to take derivatives of option prices with respect to the underlying price (delta) and volatility (vega) [7,30,31,32]. However, how delta and vega fit into a given model has been interpreted in a wide variety of ways. Some studies try to use firm characteristics to estimate delta as a dependent variable [30,31], while others use delta as an independent variable [32]. Many studies omit vega altogether, partly because vega is difficult to compute and it is easier to find proxies for delta, such as number of options held, options granted, or the value of options at a point in time. To a large extent, this problem was remedied by Core and Guay [30] who developed a method to increase the accuracy of delta and vega estimates. Following this innovation, Coles et al. [7] reasoned that both vega and delta should be treated as independent variables that are chosen exogenously by shareholders to promote desired decision making in CEOs. They used the method of Core and Guay [30] to determine that higher vega results in the implementation of riskier firm policies, including higher R&D spending, less CAPEX, more concentrated product lines, and higher leverage. They also find that delta is generally inversely related to vega for these measures. From an optimal contracting perspective, the key point is that delta aligns the direction of managerial pay changes with that of the shareholders, while vega can be used to mitigate risk aversion.



All the above studies lead to a natural question: how is CSR as an investment perceived by CEOs? In order to answer this question, we need to obtain both an understanding of what CSR is and how to quantify it. Tsoutsoura [33] defines CSR as “a comprehensive set of policies, practices, and programs that are integrated into business operations, supply chains, and decision-making processes throughout the company and usually includes issues related to business ethics, community investment, environmental concerns, governance, human rights, the marketplace as well as the workplace”. However, the question of how to quantify CSR has been approached from multiple angles. Some studies use subjective measures such as surveys [34,35,36], while others use Fortune rankings [17,37,38]. Waddock and Graves [39] recognized the need for a more objective way to quantify CSR. They made use of the Kinder Lydenberg Domini (KLD) corporate social performance (CSP) rating system, which draws upon a combination of financial statements, press articles, academic journals, and government reports to assess CSP along eight dimensions. The advantage of this approach is that KLD is an independent ratings service (since acquired by MSCI) that applies objective criteria consistently across time. Using this improved method, Waddock and Graves [39] find that CSP is initially driven by slackness in the budget constraints of firms that have high financial performance, but that CSP itself also creates positive financial performance. These findings concur with the positive relationship between firm performance and CSP found in the past [17,40,41]. However, it contrasted with both the negative relation hypothesized by Friedman [42] and the findings of a neutral relation by Ullmann [43]. Therefore, we have the alternative hypotheses based on the literature:



Hypothesis 1a (H1a).

CEOs with higher pay-performance sensitivity improve CSR if they view CSR as value enhancing.





Hypothesis 1b (H1b).

CEOs with higher pay-performance sensitivity decrease CSR if they view CSR as value damaging.





Hypothesis 2a (H2a).

CEOs with higher pay-risk sensitivity improve CSR if they view CSR as risk enhancing.





Hypothesis 2b (H2b).

CEOs with higher pay-risk sensitivity decrease CSR if they view CSR as risk reducing.





CSR affects firms through other avenues besides accounting profitability. Gregory et al. [44] look at the risk-reducing effects of CSR, and Albuquerque et al. [45] examine how CSR diversifies risk within firms. The relationship between CSR and better access to financing, along with lower financing costs, is also explored [46,47,48]. Attig et al. [49] find that CSR leads to higher credit ratings. Servaes and Tamayo [50] consider how CSR raises firm value through increased customer awareness. The effects of CSR on corporate governance, firm value, and as a method of resolving conflicts between stakeholders is explored by Jo and Harjoto [51]. Jo and Harjoto [52] look at the causal effect of CSR on corporate governance. Hong et al. [53] and Ikram et al. [54] use hand collected compensation data to show that giving executives direct incentives related to CSR is effective at increasing CSP.



There is a wide body of literature indicating that CSR affects firms through a variety of channels. Part of this literature seeks to determine how executive compensation affects CSR [53,54]; however, this is performed by examining explicit incentives provided to executives. Our paper uses a new method to explore the relationship between CSR and compensation. Previous studies have focused on whether CEO compensation influences CSR ratings. Using pay sensitivities, we address the actual mechanism through which CEOs make their decision. We use the method of Coles et al. [7] to determine CEO delta and vega and then formulate a fixed effects model to estimate their effect on firm CSR ratings. As opposed to examining how CEOs respond to direct incentives, this approach examines how CEOs perceive CSR investment opportunities independent of other incentive frameworks.




3. Data


We created a panel dataset spanning 1995–2013 using firm fundamental data, executive compensation data, CSR ratings, and CEO pay sensitivity data. The firm fundamentals data were obtained using the Standard and Poor’s COMPUSTAT North America database which covers all public firms listed in the U.S. across all industries. This database contains detailed, up-to-date firm fundamentals information for North American securities. The database uses SEC (the U.S. Securities and Exchange Commission) filings to track firm balance sheet, income statement, and cash flow statement entries on an annual, quarterly, and year-to-date basis. We used firms’ unique identifier (GVKEY) to follow changes in firm fundamentals through time. We gather measures of Total Debt (DT), Total Assets (AT), Research and Development Expense (XRD), Total Sales (REVT), and Industry SIC Code (SIC). We then computed the variables Debt-to-Assets (DTA), LogAssets, LogSales, and LogR&D. These variables were later used as controls for firm size, firm risk, and industry when we constructed our model. For example, we used total sales and total assets as proxies for firm size in accordance with Tsoutsoura [33]; we controlled for R&D expenses following McWilliams and Siegel [55].



We obtained executive compensation data from the Standard and Poor’s EXECUCOMP database. This database provides detailed compensation data for the highest paid executives at over 3462 firms that are part of the S&P 1500 index or were once part of the index and whose securities remain publicly traded. This database allows us to separate annual CEO compensation into its cash, stock, and options components. The data start in 1992, but the post-1994 data contain a much larger number of firms due to expansion of the database’s mandate. The database also provides each executive with a permanent ID (EXECID), as well as each firm/executive combination with a unique identifier during their tenure (CO_PER_ROL). Data are reported on a fiscal year basis and contain information on cash awards, vested/unvested stock and options awards, deferred compensation, and pension awards. For a given year, a firm’s CEO can be identified using the CEOANN flag variable.



CSR data were obtained using the MSCI ESG Stats Data Set. This is the same Kinder, Lydenberg, and Domini (KLD) data used in the previous literature [33,39,56,57], but the dataset is now managed by MSCI, who acquired KLD in 2010. The KLD data are collected by a global team of over 140 research analysts. They assess how well companies manage environmental, social, and governance (ESG) risks using macro data, company disclosures, government databases, news articles, and NGO data. Each company is then assigned a positive or negative indicator for ESG performance, and firms are invited to verify the findings. The dataset contains yearly ESG indicators for over 2600 firms. For the purposes of constructing the CSR rating, an ESG strength was assigned a score of +1, while a concern was given a score of −1. We used six different ESG strength/concern criteria in our analysis: company, diversity, employee, environmental, human rights, and product. We excluded the corporate governance category, following the literature. In our research setting, corporate governance measures may well be the determinants of CEO incentives, which defeats our attempt to study how incentives lead to social performance. We then summed the total strengths and concerns for firms to obtain our CSR rating variable.



Since Waddock and Graves [39], KLD data as a measure of corporate social responsibility have become increasingly popular [33]. Tsoutsoura [33] measures CSR using both the KLD ratings data for S&P 500 companies and the Domini 400 Social index (DSI 400). She follows the method of McWilliams and Siegel [55] by creating a dummy variable for CSP that is equal to 1 if a firm is included in the DSI 400 and 0 otherwise. She also uses COMPUSTAT to find measures of firm performance through accounting measures such as return on assets (ROA), return on equity (ROE), and return on sales (ROS). She then creates a panel dataset spanning 1996–2000 and adds control variables to account for firm risk, size, and industry. Previous studies [17,39,41] find that CSR is positively related to firm profitability.



Data on CEO pay sensitivity to the underlying stock price (delta) and stock volatility (vega) are obtained via the Core et al. [30] and Coles et al. [7] datasets. The authors use EXECUCOMP data to determine the number of vested and unvested stock and options holdings of each executive, as well as the expiration dates of the options. They then use the closed form solution of the Black–Sholes option-pricing model to compute delta and vega estimates for each individual CEO. We merged this CEO pay sensitivity data with our COMPUSTAT, EXECUCOMP, and KLD data using YEAR and GVKEY variables. This gave us a dataset that provides a complete picture of CEO pay sensitivity, firm characteristics, and CSR ratings over time.




4. Analysis and Discussion


4.1. Univariate Analysis


Table 1, Table 2 and Table 3 provide summary statistics for CSR ratings, delta sensitivities, and vega sensitivities across our sample over time. Figure 1 presents a graphic representation of Log(Delta), Log(Vega), and firm CSR rating over time. Table 4 provides a correlation matrix for these variables.



From the results of our correlation matrix in Table 4, we can see that CSR was positively correlated with delta and vega measures. We can also see that CSR was negatively correlated with financial leverage (DTA) and positively correlated with our proxies for firm size (LogAssets and LogSales) as well as R&D expense (LogXRD) which we used as a proxy for firm type. These univariate results present contrasting information on how to perceive CSR. On one hand, positive correlation with R&D expense points us in the direction that CSR is perceived as a risky investment policy. On the other hand, negative correlation with financial leverage leads us to the opposite conclusion. One potential explanation to this discrepancy is that many firms with high CSR ratings are in industries where equity plays a greater role in the capital structure, but R&D is a crucial part of the business. The technology sector is one such industry. Many technology companies do not have the cash flow necessary to sustain a leveraged capital structure, and therefore, rely heavily on equity for financing. However, these companies must also spend considerable funds on R&D to stay competitive. In order to fully understand this type of problem, we must turn to multivariate analysis.




4.2. Multivariate Analysis


We created a model to determine how CEO pay sensitivity is linked to firm CSR ratings. Using fixed effect estimation, we constructed a model to test the causal relationship between delta, vega, and CSR ratings. Our first hypothesis was that if CEOs view CSR as a positive NPV investment, they will invest resources into CSR initiatives, which should increase the firm’s CSR rating. If CEOs view CSR as a nonpositive NPV investment, they will not invest resources into CSR initiatives, thereby decreasing or keeping constant the firm’s CSR rating. In our fixed effects model, this should result in a positive sign on the coefficient of the delta parameter since higher delta incentivizes CEOs to pursue positive NPV projects. Our second hypothesis is that if CEOs view CSR as an investment that increases firm risk, then they will pursue more CSR projects as vega increases. This should lead to a positive coefficient estimate on the vega parameter. We also used control variables to remove firm size, risk, and industry effects from our estimates. We computed a variety of models to test our hypotheses for different combinations of both current period and lagged values of delta and vega. Each model that we tested follows this basic structure:


CSR Rating = f(Delta, Vega, Assets, Sales, R&D Expenses, Debt-to-Assets Ratio)











4.2.1. Dependent Variables


Consistent with the prior executive compensation literature, we sought to link firm policy choices to CEO pay sensitivity using delta [30,32] and/or vega [7,30]. The noncontrol variables that we used in our analysis are Delta and Vega, as well as Delta_Lag and Vega_Lag, which are one period lags of Delta and Vega, respectively. We formulated various combinations of the model using these variables in order to determine how CEO pay sensitivity to these factors influences CSR at a given firm.




4.2.2. Control Variables


Firm risk, size, and industry have all been identified as factors that affect CSR [33,43,55]. We drew upon Tsoutsoura [33] and McWilliams and Siegel [55] to determine appropriate control variables for our model. Tsoutsoura [33] uses Debt-to-Assets (DTA) as a proxy for firm risk. She tests separate models using LogAssets and LogSales to proxy firm size and then classifies firms by industry to remove industry effects. We used this method apart from her solution for industry effects. Classifying firms by industry can be challenging, and as the number of industry classifications decreases, the averaging across firms makes for a less accurate inference. McWilliams and Siegel [55] note that R&D expense is a useful proxy for industry (i.e., firm type) once firm risk and size have been accounted for. This method allows us to avoid the averaging effect that industry classifications cause, resulting in stronger correlations and more powerful inferences. Therefore, as control variables, we tested separate models using both LogAssets (Model A) or LogSales (Model B) as proxy for size and used DTA to account for risk and R&D expense to account for firm type. In untabulated results, we controlled for a variety of additional firm, governance, and executive characteristics which we found did not change our main results.





4.3. Discussion


We computed 12 separate fixed effects models to properly understand the relationship between CSR and CEO pay sensitivity. Since the link between these two variables has not previously been studied, we felt it important to run several different models to properly determine the direction of the effects provided by delta and vega. The first point to note is that all 12 models were statistically significant at the 99% level as indicated by the F-test results. We ran each combination of Delta, Vega, Delta_Lag, and Vega_Lag using both LogAssets and LogSales as control variables for size. This is consistent with the method of Tsoutsoura [33]. We denoted the LogAssets models with an “A” and the LogSales models with a “B”. As per Table 5, Model A consistently outperformed Model B on an R-squared basis. For this reason, we viewed LogAssets as a superior proxy for size to LogSales for our purposes.



Both the Vega and Vega_Lag parameters were significant beyond the 99.99% level in every model in which they appeared. On the other hand, Delta was insignificant in every model in which it appeared with either Vega or Vega_Lag. Delta parameters were only ever significant in models in which they appeared alone without Vega parameters. From this, we conclude that CSR is primarily driven by Vega related parameters. Model 6A was the strongest of the 12 we produced. It used Vega_Lag as the noncontrol dependent variable and had an R-squared value of 0.103. The 12 models can be examined in further detail in Appendix B. In untabulated results, we also studied different CSR categories and CSR strength/concern separately. We found that the effects of CEO incentives were generally similar and consistent across different categories. We also found consistent results for CSR strength and concern; vega was positively related to strength and negatively to concern.



In summary, we found that Vega and Vega_Lag parameters are significant drivers of firm CSR ratings. Therefore, we conclude that vega related parameters belong in the true model. As delta related parameters only ever demonstrate significance when vega related parameters are removed, we believe that Delta and Delta_Lag do not belong in the model. Furthermore, as Delta and Delta_Lag are never significantly different than zero at higher confidence levels, it suggests that CEOs do not act as if investing in a higher CSR rating is a positive NPV project. From the CEO standpoint, a decision made independently of delta could be consistent with the neutral present value proposition from Ullmann [43]. However, it could also be reconciled with the viewpoint that CSR increases financial performance [17,40,41], because it could be argued that CEOs implement CSR measures when there is a clear benefit to the firm, regardless of delta exposure.



Most importantly, our findings draw a causal relation between CEOs’ pay sensitivity to vega and CSR ratings. This could indicate that CEOs perceive that CSR projects increase firm risk, which would be inconsistent with Attig et al. [49] and Albuquerque et al. [45]. This may be because CSR performance is difficult to quantify, and hence justify, to shareholders. It may also be due to the fact that the benefits of CSR are perceived as too distant to be of concern today. The other explanation is that CEOs simply do not know what the effects of CSR ratings will be on their firm’s value. This leads us to the most interesting conclusion of this paper: CEOs are motivated to invest in CSR through vega. CEOs may be unsure of the effect of CSR on shareholder wealth; however, they pursue CSR ratings as a way of increasing firm risk when incentivized by higher vega.




4.4. Endogeneity Issues


We adopted a variety of control variables and fixed effects models to address the omitted variable problem. The results are robust after controlling for observable firm and managerial characteristics, as well as for various unobservable characteristics such as time, industry, and firm fixed effects. Furthermore, we control for instances of lagged dependent variables for robustness checks. Lagged CSR is important because it contains all the information that determines CSR until the point of year t. Even after controlling for CSR at year t, CSR at t still provides incremental explanatory power to explain CSR at year t+1. This suggests that vega has explanatory power to predict future CSR even after controlling for current CSR level.





5. Conclusions


We developed a model to estimate CSR ratings as a function of CEO pay sensitivity to delta and vega. We used panel data spanning 1995–2013 to construct yearly firm CSR ratings and estimates of CEO pay sensitivity to firm stock price (delta) and volatility (vega). This was the longest sample period we were able to collect. The nineteen years were long enough for the statistically significant tests we conducted. In addition, to capture macro shocks in the sample period, we controlled for year fixed effects. We found that CSR ratings increased as CEOs were exposed to higher levels of vega, but not delta. This leads us to conclude that CEOs make CSR related decisions independent of their pay sensitivity to the underlying stock price, but that CEOs view CSR projects as a way of promoting stock volatility. Given that we should expect CSR ratings to have a positive relationship with delta if it is viewed as a value-enhancing policy, these results suggest that CEOs may be pursuing CSR projects simply to increase their own compensation through vega by increasing stock price volatility.



When interpreting these results, it is imperative not to infer conclusions regarding the actual effect of CSR on firm value. Our analysis only indicates how CEOs perceive CSR standings, not the actual effect these investments have on a firm’s financial performance. CEO actions are not always value maximizing from the shareholder’s perspective. Sometimes, this manifests itself through agency problems, but sometimes it is because CEOs do not have the necessary information to make ex-post value-maximizing decisions. The effects of CSR on financial performance are a major source of debate in the literature. Therefore, it is reasonable to assume that CEOs may also be unsure of how to make value-maximizing CSR investments. If we infer that CEOs are acting in the best interest of shareholders, then a decision made independently of delta could be consistent with the neutral present value proposition from Ullmann [43]. However, it could also be reconciled with the viewpoint that CSR increases financial performance [17,40,41], since it could be argued that CEOs implement CSR measures when there is a clear benefit to the firm, regardless of delta exposure.



Most importantly, our findings on the relation between CEOs’ pay sensitivity to vega and CSR ratings indicate that CEOs make CSR investments to increase firm risk, which would be inconsistent with [45,49]. One plausible explanation is that CEOs may simply view CSR as a way of increasing stock price volatility without having adverse effects on operational risk. For example, this could be achieved if many market participants have diverging views on the correct valuation methods to apply to CSR projects. Under these assumptions, a situation could be constructed where the expectation of the stock price remains unchanged with an increase in CSR standing while volatility of the stock price increases. Another potential explanation is that CEOs with higher vega exposure choose riskier CSR projects than other CEOs. Further research needs to be performed in this area in order to properly identify the source of this relationship. These findings have implications for both the executive compensation literature and the CSR literature. By understanding how CEOs respond to various compensation incentives, we can begin to formulate better compensation structures that minimize agency costs and simultaneously maximize shareholder and stakeholder value.



To better address the omitted variable bias that likely exists in this paper and any studies alike, future research should focus on better empirical proxies and theoretical frameworks for managerial risk aversion and talent. Empiricists should collect more detailed information, for instance, on CEOs’ background and personal experience. For theorists, it is important to model other forces aside from those in the agency framework. Developing new theories of how managerial attributes affect firm policy and outcomes and the contractual structure of managerial compensation can contribute to our understanding of the relationships between executive compensation and CSR.
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Appendix A. Variable Definitions




	Variable
	Description





	CSR
	KLD scores for Corporate Social Responsibility (CSR); total strengths minus total concerns, aggregated across the categories of community, diversity, employee relations, environment, human rights, and product.



	Delta
	The CEO’s pay sensitivity to the underlying stock price



	Vega
	The CEO’s pay sensitivity to the volatility of the underlying stock price



	Delta_Lag
	A 1-year lag of the Delta variable from our sample.



	Vega_Lag
	A 1-year lag of the Vega variable from our sample.



	LogAssets
	A control variable which takes the natural logarithm of total firm assets.



	LogSales
	A control variable which takes the natural logarithm of total firm sales.



	LogXRD
	A control variable which takes the natural logarithm of firm research and development expense.



	DTA
	The debt-to-assets ratio of the firm.







Appendix B. Additional Tests for Robustness Check


Model 2 uses alternative firm size measures to check robustness of the relationship between Vega and CSR. Model 3 checks robustness of the relationship between Delta and CSR. Model 4 uses both Delta and Vega with one-year lag. Models 5 and 6 study lagged Delta and Vega, respectively.





	
Model 2




	
Independent Variable: Vega




	
Model 2A

	
Model 2B




	
Firm Size Control: LogAssets

	
Firm Size Control: LogSales




	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F

	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F




	
Model

	
4.00

	
10,690.25

	
2672.56

	
520.22

	
<0.0001

	
Model

	
4.00

	
8350.51

	
2087.63

	
396.71

	
<0.0001




	
Error

	
17,903

	
91,975.17

	
5.14

	

	

	
Error

	
17,891

	
94,148.45

	
5.26

	

	




	
Corrected Total

	
17,907

	
102,665.41

	

	

	

	
Corrected Total

	
17,895

	
102,498.96

	

	

	




	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	

	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	




	
0.10

	
1370.82

	
2.27

	
0.17

	

	

	
0.08

	
1400.65

	
2.29

	
0.16

	

	




	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	

	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	




	
Intercept

	
−2.02796

	
0.08571

	
−23.66

	
<0.0001

	

	
Intercept

	
−1.20187

	
0.09023

	
−13.32

	
<0.0001

	




	
vega

	
0.00102

	
0.00006

	
18.05

	
<0.0001

	

	
vega

	
0.00130

	
0.00006

	
22.85

	
<0.0001

	




	
LogAssets

	
0.28862

	
0.01080

	
26.73

	
<0.0001

	

	
LogSales

	
0.19086

	
0.01222

	
15.62

	
<0.0001

	




	
LogXRD

	
0.03023

	
0.00193

	
15.67

	
<0.0001

	

	
LogXRD

	
0.01392

	
0.00183

	
7.63

	
< 0.0001

	




	
DTA

	
−1.32407

	
0.10296

	
−12.86

	
<0.0001

	

	
DTA

	
−1.67248

	
0.10481

	
−15.96

	
< 0.0001

	




	
Model 3




	
Independent Variable: Delta




	
Model 3A

	
Model 3B




	
Firm Size Control: LogAssets

	
Firm Size Control: LogSales




	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F

	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F




	
Model

	
4.00

	
8869.00

	
2217.25

	
423.82

	
<0.0001

	
Model

	
4.00

	
5565.92

	
1391.48

	
256.89

	
<0.0001




	
Error

	
17,314

	
90,580.47

	
5.23

	

	

	
Error

	
17,302

	
93,717.39

	
5.42

	

	




	
Corrected Total

	
17,318

	
99,449.47

	

	

	

	
Corrected Total

	
17,306

	
99,283.32

	

	

	




	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	

	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	




	
0.09

	
1340.10

	
2.29

	
0.17

	

	

	
0.06

	
1376.61

	
2.33

	
0.17

	

	




	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	

	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	




	
Intercept

	
−2.52989

	
0.08347

	
−30.31

	
<0.0001

	

	
Intercept

	
−1.85823

	
0.08830

	
−21.05

	
<0.0001

	




	
delta

	
0.00001

	
0.00000

	
4.02

	
<0.0001

	

	
delta

	
0.00001

	
0.00000

	
4.84

	
<0.0001

	




	
LogAssets

	
0.37392

	
0.00996

	
37.53

	
<0.0001

	

	
LogSales

	
0.31029

	
0.01136

	
27.30

	
<0.0001

	




	
LogXRD

	
0.03540

	
0.00195

	
18.18

	
<0.0001

	

	
LogXRD

	
0.01518

	
0.00188

	
8.06

	
<0.0001

	




	
DTA

	
−1.26982

	
0.10532

	
−12.06

	
<0.0001

	

	
DTA

	
−1.76972

	
0.10777

	
−16.42

	
<0.0001

	




	
Model 4




	
Independent Variables: Lag(1) delta and Lag(1) Vega




	
Model 4A

	
Model 4B




	
Firm Size Control: LogAssets

	
Firm Size Control: LogSales




	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F

	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F




	
Model

	
5.00

	
10,202.11

	
2040.42

	
397.53

	
<0.0001

	
Model

	
5.00

	
7769.69

	
1553.94

	
295.02

	
<0.0001




	
Error

	
17,312

	
88,858.23

	
5.13

	

	

	
Error

	
17,300

	
91,124.37

	
5.27

	

	




	
Corrected Total

	
17,317

	
99,060.34

	

	

	

	
Corrected Total

	
17,305

	
98,894.06

	

	

	




	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	

	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	




	
0.10

	
1345.97

	
2.27

	
0.17

	

	

	
0.08

	
1376.72

	
2.30

	
0.17

	

	




	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	

	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	




	
Intercept

	
−2.11504

	
0.08631

	
−24.51

	
<0.0001

	

	
Intercept

	
−1.30703

	
0.09107

	
−14.35

	
<0.0001

	




	
delta_lag

	
0.00000

	
0.00000

	
−0.61

	
0.54390

	

	
delta_lag

	
0.00000

	
0.00000

	
−0.87

	
0.38530

	




	
vega_lag

	
0.00094

	
0.00006

	
16.20

	
<0.0001

	

	
vega_lag

	
0.00121

	
0.00006

	
20.54

	
<0.0001

	




	
LogAssets

	
0.30090

	
0.01081

	
27.82

	
<0.0001

	

	
LogSales

	
0.20713

	
0.01227

	
16.88

	
<0.0001

	




	
LogXRD

	
0.02975

	
0.00196

	
15.21

	
<0.0001

	

	
LogXRD

	
0.01293

	
0.00186

	
6.95

	
<0.0001

	




	
DTA

	
−1.33713

	
0.10409

	
−12.85

	
<0.0001

	

	
DTA

	
−1.70928

	
0.10600

	
−16.13

	
<0.0001

	




	
Model 5




	
Independent Variable: Lag (1) Delta




	
Model 5A

	
Model 5B




	
Firm Size Control: LogAssets

	
Firm Size Control: LogSales




	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F

	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F




	
Model

	
4.00

	
8855.74

	
2213.93

	
424.92

	
<0.0001

	
Model

	
4.00

	
5547.51

	
1386.88

	
257.05

	
< 0.0001




	
Error

	
17,313

	
90,204.61

	
5.21

	

	

	
Error

	
17,301

	
93,346.54

	
5.40

	

	




	
Corrected Total

	
17,317

	
99,060.34

	

	

	

	
Corrected Total

	
17,305

	
98,894.06

	

	

	




	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	

	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	




	
0.09

	
1356.09

	
2.28

	
0.17

	

	

	
0.06

	
1393.36

	
2.32

	
0.17

	

	




	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	

	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	




	
Intercept

	
−2.52370

	
0.08316

	
−30.35

	
<0.0001

	

	
Intercept

	
−1.85595

	
0.08812

	
−21.06

	
<0.0001

	




	
delta_lag

	
0.00001

	
0.00000

	
3.64

	
0.00030

	

	
delta_lag

	
0.00001

	
0.00000

	
4.37

	
<0.0001

	




	
LogAssets

	
0.37322

	
0.00992

	
37.61

	
<0.0001

	

	
LogSales

	
0.31002

	
0.01134

	
27.34

	
<0.0001

	




	
LogXRD

	
0.03523

	
0.00194

	
18.15

	
<0.0001

	

	
LogXRD

	
0.01508

	
0.00188

	
8.03

	
<0.0001

	




	
DTA

	
−1.28132

	
0.10481

	
−12.22

	
<0.0001

	

	
DTA

	
−1.78167

	
0.10722

	
−16.62

	
<0.0001

	




	
Model 6




	
Independent Variable: Lag (1) Vega




	
Model 6A

	
Model 6B




	
Firm Size Control: LogAssets

	
Firm Size Control: LogSales




	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F

	
Source

	
DF

	
Sum of Squares

	
Mean Square

	
F Value

	
Pr > F




	
Model

	
4.00

	
10,543.26

	
2635.82

	
511.32

	
<0.0001

	
Model

	
4.00

	
8048.23

	
2012.06

	
380.46

	
< 0.0001




	
Error

	
17,902

	
92,282.63

	
5.15

	

	

	
Error

	
17,890

	
94,611.10

	
5.29

	

	




	
Corrected Total

	
17,906

	
102,825.89

	

	

	

	
Corrected Total

	
17,894

	
102,659.33

	

	

	




	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	

	
R-Square

	
Coeff Var

	
Root MSE

	
CSR Mean

	

	




	
0.10

	
1389.50

	
2.27

	
0.16

	

	

	
0.08

	
1421.02

	
2.30

	
0.16

	

	




	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	

	
Parameter

	
Estimate

	
Standard

	
t Value

	
Pr > |t|

	




	
Intercept

	
−2.09684

	
0.08493

	
−24.69

	
<0.0001

	

	
Intercept

	
−1.29368

	
0.08965

	
−14.43

	
<0.0001

	




	
vega_lag

	
0.00095

	
0.00006

	
17.04

	
<0.0001

	

	
vega_lag

	
0.00121

	
0.00006

	
21.44

	
<0.0001

	




	
LogAssets

	
0.29916

	
0.01064

	
28.11

	
<0.0001

	

	
LogSales

	
0.20596

	
0.01208

	
17.05

	
<0.0001

	




	
LogXRD

	
0.03119

	
0.00192

	
16.21

	
<0.0001

	

	
LogXRD

	
0.01448

	
0.00183

	
7.92

	
<0.0001

	




	
DTA

	
−1.32449

	
0.10259

	
−12.91

	
<0.0001

	

	
DTA

	
−1.69264

	
0.10447

	
−16.20

	
<0.0001
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Figure 1. CSR vs. CEO Delta/Vega. This figure shows the relationship between CEO pay sensitivities and CSR over time. All variables are defined in the Appendix A and Appendix B. 
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Table 1. CSR over time. This table shows the summary statistics for the CSR variable over time. It contains the number of observations, the mean values, standard deviations, and min/max values of CSR for each year of our sample. All variables are defined in Appendix A.






Table 1. CSR over time. This table shows the summary statistics for the CSR variable over time. It contains the number of observations, the mean values, standard deviations, and min/max values of CSR for each year of our sample. All variables are defined in Appendix A.





	
Analysis Variable: CSR




	
Fiscal Year

	
N Obs

	
N

	
Mean

	
Std Dev

	
Minimum

	
Maximum






	
1995

	
359

	
359.00

	
0.88

	
2.46

	
−6.00

	
9




	
1996

	
392

	
392.00

	
0.93

	
2.37

	
−8.00

	
9




	
1997

	
423

	
423.00

	
1.19

	
2.44

	
−6.00

	
8




	
1998

	
447

	
447.00

	
1.23

	
2.60

	
−7.00

	
9




	
1999

	
492

	
492.00

	
1.21

	
2.64

	
−7.00

	
11




	
2000

	
517

	
517.00

	
1.11

	
2.58

	
−8.00

	
11




	
2001

	
864

	
864.00

	
0.57

	
2.19

	
−9.00

	
9




	
2002

	
957

	
957.00

	
0.45

	
2.22

	
−9.00

	
9




	
2003

	
1577

	
1577.00

	
0.10

	
1.92

	
−9.00

	
8




	
2004

	
1627

	
1627.00

	
−0.02

	
2.12

	
−8.00

	
10




	
2005

	
1696

	
1696.00

	
0.02

	
2.26

	
−8.00

	
11




	
2006

	
1893

	
1893.00

	
−0.01

	
2.31

	
−8.00

	
15




	
2007

	
2155

	
2155.00

	
−0.05

	
2.28

	
−9.00

	
14




	
2008

	
2177

	
2177.00

	
−0.04

	
2.30

	
−9.00

	
13




	
2009

	
2176

	
2176.00

	
−0.06

	
2.30

	
−9.00

	
13




	
2010

	
2201

	
2201.00

	
0.10

	
2.95

	
−7.00

	
17




	
2011

	
2140

	
2140.00

	
0.50

	
3.27

	
−7.00

	
18




	
2012

	
2186

	
2186.00

	
1.17

	
2.47

	
−5.00

	
16




	
2013

	
2313

	
2313.00

	
1.35

	
3.02

	
−6.00

	
17.00
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Table 2. Delta over time. This table shows the summary statistics for the Delta variable over time. It contains the number of observations, the mean values, standard deviations, and min/max values of Delta for each year of our sample. All variables are defined in Appendix A.






Table 2. Delta over time. This table shows the summary statistics for the Delta variable over time. It contains the number of observations, the mean values, standard deviations, and min/max values of Delta for each year of our sample. All variables are defined in Appendix A.





	
Analysis Variable: Delta




	
Fiscal Year

	
N Obs

	
N

	
Mean

	
Std Dev

	
Minimum

	
Maximum






	
1995

	
359

	
344.00

	
1595.64

	
8108.59

	
2.11

	
127,526.64




	
1996

	
392

	
365.00

	
1945.68

	
10,685.86

	
2.25

	
169,506.27




	
1997

	
423

	
388.00

	
2890.48

	
18,284.74

	
1.73

	
342,219.71




	
1998

	
447

	
419.00

	
4098.10

	
29,621.63

	
2.18

	
558,974.19




	
1999

	
492

	
454.00

	
5458.15

	
42,013.39

	
3.94

	
709,829.7




	
2000

	
517

	
472.00

	
3821.29

	
15,309.13

	
6.95

	
213,589.37




	
2001

	
864

	
812.00

	
2305.58

	
9090.89

	
0.00

	
174,744.3




	
2002

	
957

	
915.00

	
1773.95

	
8467.23

	
0.39

	
181,294.18




	
2003

	
1577

	
1491.00

	
1354.17

	
6155.97

	
0.00

	
151,106.75




	
2004

	
1627

	
1542.00

	
1404.96

	
6444.14

	
0.00

	
163,382.82




	
2005

	
1696

	
1613.00

	
1251.78

	
4049.33

	
0.00

	
101,838.53




	
2006

	
1893

	
1721.00

	
1239.00

	
7222.91

	
0.00

	
247,452.89




	
2007

	
2155

	
2037.00

	
1050.79

	
6912.26

	
0.00

	
269,934.95




	
2008

	
2177

	
2070.00

	
613.21

	
5422.34

	
0.00

	
231,972.09




	
2009

	
2176

	
2066.00

	
623.04

	
6045.21

	
0.00

	
265,911.24




	
2010

	
2201

	
2102.00

	
749.70

	
8706.47

	
0.00

	
391,755.57




	
2011

	
2140

	
2062.00

	
676.82

	
7004.18

	
0.00

	
302,657.79




	
2012

	
2186

	
2096.00

	
722.55

	
8610.73

	
0.00

	
388,945.54




	
2013

	
2313

	
2206.00

	
1045.35

	
10,752.03

	
0.00

	
486,620.98
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Table 3. Vega over time. This table shows the summary statistics for the Vega variable over time. It contains the number of observations, the mean values, standard deviations, and min/max values of vega for each year of our sample. All variables are defined in Appendix A.
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Analysis Variable: Vega




	
Fiscal Year

	
N Obs

	
N

	
Mean

	
Std Dev

	
Minimum

	
Maximum






	
1995

	
359

	
356.00

	
80.27

	
116.50

	
0.00

	
902.91457




	
1996

	
392

	
377.00

	
87.78

	
205.58

	
0.00

	
3625.52




	
1997

	
423

	
407.00

	
105.35

	
218.37

	
0.00

	
3007.34




	
1998

	
447

	
439.00

	
164.35

	
274.08

	
0.00

	
3490.61




	
1999

	
492

	
482.00

	
225.65

	
306.73

	
0.00

	
3639.82




	
2000

	
517

	
501.00

	
286.13

	
650.70

	
0.00

	
11,261.69




	
2001

	
864

	
853.00

	
286.15

	
448.48

	
0.00

	
3768.64




	
2002

	
957

	
947.00

	
271.21

	
367.79

	
0.00

	
2992.8




	
2003

	
1577

	
1541.00

	
227.21

	
388.25

	
0.00

	
4536.19




	
2004

	
1627

	
1581.00

	
219.49

	
387.29

	
0.00

	
4196.82




	
2005

	
1696

	
1660.00

	
213.87

	
393.19

	
0.00

	
3670.8




	
2006

	
1893

	
1748.00

	
168.83

	
311.75

	
0.00

	
3984.76




	
2007

	
2155

	
2038.00

	
144.69

	
276.92

	
0.00

	
3098.71




	
2008

	
2177

	
2075.00

	
116.17

	
227.36

	
0.00

	
3841.35




	
2009

	
2176

	
2075.00

	
136.55

	
260.50

	
0.00

	
5041.26




	
2010

	
2201

	
2111.00

	
145.23

	
272.67

	
0.00

	
4446.21




	
2011

	
2140

	
2066.00

	
137.48

	
294.56

	
0.00

	
7885.78




	
2012

	
2186

	
2097.00

	
142.27

	
331.51

	
0.00

	
9442.93




	
2013

	
2313

	
2208.00

	
152.02

	
329.93

	
0.00

	
9389.01
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Table 4. Correlations between variables. This table shows correlations, significance levels, and the number of observations for the variables: CSR, Delta, Vega, Delta_Lag, Vega_Lag, LogAssets, LogSales, and LogXRD. All variables are defined in Appendix A.






Table 4. Correlations between variables. This table shows correlations, significance levels, and the number of observations for the variables: CSR, Delta, Vega, Delta_Lag, Vega_Lag, LogAssets, LogSales, and LogXRD. All variables are defined in Appendix A.





	
Pearson Correlation Coefficients




	
Prob > |r| under H0: Rho=0




	
Number of Observations




	

	
CSR

	
Delta

	
Vega

	
Delta_Lag

	
Vega_Lag

	
LogAssets

	
LogSales

	
LogXRD

	
DTA






	
CSR

	
1

	
0.0661

	
0.23985

	
0.06259

	
0.22734

	
0.2536

	
0.19616

	
0.03838

	
−0.09042




	

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001




	
18,617

	
17,320

	
17,909

	
17,319

	
17,908

	
18,616

	
18,604

	
18,617

	
18,616




	
Delta

	
0.0661

	
1

	
0.28239

	
0.78326

	
0.24269

	
0.10456

	
0.12848

	
0.03599

	
−0.01331




	
<0.0001

	

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
0.0798




	
17,320

	
17,320

	
17,320

	
16,673

	
17,017

	
17,319

	
17,307

	
17,320

	
17,319




	
Vega

	
0.23985

	
0.28239

	
1

	
0.25464

	
0.80398

	
0.41042

	
0.44544

	
0.04997

	
0.01701




	
<0.0001

	
<0.0001

	

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
0.0228




	
17,909

	
17,320

	
17,909

	
17,020

	
17,592

	
17,908

	
17,896

	
17,909

	
17,908




	
Delta_Lag

	
0.06259

	
0.78326

	
0.25464

	
1

	
0.28238

	
0.1037

	
0.13001

	
0.03353

	
−0.01191




	
<0.0001

	
<0.0001

	
<0.0001

	

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
0.1171




	
17,319

	
16,673

	
17,020

	
17,319

	
17,319

	
17,318

	
17,306

	
17,319

	
17,318




	
Vega_Lag

	
0.22734

	
0.24269

	
0.80398

	
0.28238

	
1

	
0.38611

	
0.42025

	
0.04561

	
0.01619




	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	

	
< 0.0001

	
<0.0001

	
<0.0001

	
0.0303




	
17,908

	
17,017

	
17,592

	
17,319

	
17,908

	
17,907

	
17,895

	
17,908

	
17,907




	
LogAssets

	
0.2536

	
0.10456

	
0.41042

	
0.1037

	
0.38611

	
1

	
0.76525

	
−0.31739

	
−0.10975




	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	

	
<0.0001

	
<0.0001

	
<0.0001




	
18,616

	
17,319

	
17,908

	
17,318

	
17,907

	
18,616

	
18,604

	
18,616

	
18,616




	
LogSales

	
0.19616

	
0.12848

	
0.44544

	
0.13001

	
0.42025

	
0.76525

	
1

	
−0.02062

	
0.09239




	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	

	
0.0049

	
<0.0001




	
18,604

	
17,307

	
17,896

	
17,306

	
17,895

	
18,604

	
18,604

	
18,604

	
18,604




	
LogXRD

	
0.03838

	
0.03599

	
0.04997

	
0.03353

	
0.04561

	
−0.31739

	
−0.02062

	
1

	
0.20639




	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
<0.0001

	
0.0049

	

	
<0.0001




	
18,617

	
17,320

	
17,909

	
17,319

	
17,908

	
18,616

	
18,604

	
18,617

	
18,616




	
DTA

	
−0.09042

	
−0.01331

	
0.01701

	
−0.01191

	
0.01619

	
−0.10975

	
0.09239

	
0.20639

	
1




	
<0.0001

	
0.0798

	
0.0228

	
0.1171

	
0.0303

	
<0.0001

	
<0.0001

	
<0.0001

	




	
18,616

	
17,319

	
17,908

	
17,318

	
17,907

	
18,616

	
18,604

	
18,616

	
18,616
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Table 5. Model comparison. This table compares the various models that we constructed to explain CSR scores using CEO pay sensitivities. For each model that we constructed, Model A used LogAssets as a proxy for firm size, while Model B used LogSales as a proxy for firm size. Further details on each model are contained within Appendix B. All variables are defined in Appendix A.






Table 5. Model comparison. This table compares the various models that we constructed to explain CSR scores using CEO pay sensitivities. For each model that we constructed, Model A used LogAssets as a proxy for firm size, while Model B used LogSales as a proxy for firm size. Further details on each model are contained within Appendix B. All variables are defined in Appendix A.





	
Model

	
Adj R-Sq

	
Pr > F

	
Key Variables

	
Estimate

	
Pr > |t|






	
Model 1A

	
0.104

	
<0.0001

	
Delta

	
0.00000

	
0.64570




	
Vega

	
0.00102

	
<0.0001




	
Model 1B

	
0.082

	
<0.0001

	
Delta

	
0.00000

	
0.46030




	
Vega

	
0.00131

	
<0.0001




	
Model 2A

	
0.104

	
<0.0001

	
Vega

	
0.00102

	
<0.0001




	
Model 2B

	
0.081

	
<0.0001

	
Vega

	
0.00130

	
<0.0001




	
Model 3A

	
0.089

	
<0.0001

	
Delta

	
0.00001

	
<0.0001




	
Model 3B

	
0.056

	
<0.0001

	
Delta

	
0.00001

	
<0.0001




	
Model 4A

	
0.103

	
<0.0001

	
Delta_Lag,

	
0.00000

	
0.54390




	
Vega_Lag

	
0.00094

	
<0.0001




	
Model 4B

	
0.079

	
<0.0001

	
Delta_Lag

	
0.00000

	
0.38530




	
Vega_Lag

	
0.00121

	
<0.0001




	
Model 5A

	
0.089

	
<0.0001

	
Delta_Lag

	
0.00001

	
0.00030




	
Model 5B

	
0.056

	
<0.0001

	
Delta_Lag

	
0.00001

	
<0.0001




	
Model 6A

	
0.103

	
<0.0001

	
Vega_Lag

	
0.00095

	
<0.0001




	
Model 6B

	
0.078

	
<0.0001

	
Vega_Lag

	
0.00121

	
<0.0001








Note: Model A uses LogAssets and Model B uses LogSales as proxy for firm size. All Models use DTA and LogR&D to control for firm risk and type, respectively.
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