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1. Introduction 

This paper provides new empirical insights into the association between a firm’s operating 

structure (which affects firm risk) and the level of CEO equity incentives.  To capture the link 

between operating structure and contracting outcomes, we identify a broad sample of U.S. 

supplier firms that have a high customer concentration. The undiversified nature of the customer 

base is a source of operational risk recognized by many, including regulators as is evidenced by 

the mandated disclosure of major customers (SFAS 14 and 131), and politicians (e.g., who 

recently allocated TARP funds to assist GM’s suppliers). Based on basic agency theory 

predictions regarding the role of risk in setting optimal levels of incentive-based pay (Holmstrom 

and Milgrom, 1987, 1991), we argue that firms with a high customer concentration rely less on 

equity-based incentive compensation contracts than do firms with a diversified customer base. 

We undertake a series of empirical tests and our results are consistent with the theory. 

Understanding how customer-supplier relations affect corporate governance practices, 

specifically CEO compensation is important due to the prominence of these relations in the U.S. 

economy; Ellis et al. (2012) find that 45% of all firm-year observations in Compustat have at 

least one major customer. Moreover, by focusing on a specific source of structural risk, our paper 

attempts to avoid some of the common problems that confound many of the prior empirical 

studies that examine the association between CEO incentive compensation and firm risk. These 

studies exhibit two major problems: (i) noisy empirical measures for risk, and (ii) settings that 

generate opposing and confounding predictions on the use of incentive compensation (see 

Prendergast, 2002). Prendergast (2002) states that these empirical implementation issues are 
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responsible for the mixed evidence in the literature regarding the link between firm risk and 

incentive pay.1   

First, with regard to the risk measurement issue, the stylized structure of the theoretical 

models that link risk and incentives offers little guidance on how to measure risk. Empirical 

researchers have primarily depended on the observed historical variability of stock returns, rather 

than on the structural sources of this variability. However, it is unclear that the observed 

historical variability of a performance measure is the best way to capture a firm’s future risk.2 In 

our setting, we avoid this problem by directly characterizing an observable structural determinant 

of a firm’s risk. Second, many empirical studies face a confounding problem when proxying for 

firm risk with stock return variability. Whereas, agency theory (Holmstrom and Milgrom, 1987, 

1991) suggests a negative association between firm risk and pay-for-performance incentives, 

monitoring or delegation theories (Demsetz and Lehn, 1985, and Prendergast, 2002) suggest a 

positive association between monitoring costs and incentives. In empirical studies, the observed 

historical variance in stock returns is used to capture both firm risk and monitoring costs leading 

to opposite predictions regarding the variance of stock returns and managerial pay-for-

performance incentives. Therefore, if both of these effects are present in the data, it is perhaps 

not surprising that empirical studies that use historical stock return variance (as a proxy for risk 

or monitoring costs) produce mixed results. In our setting, our proxy for risk does not face these 

                                                
1 Prendergast (2002) notes that many empirical studies find mixed results on the relation between pay for 
performance for executives and traditional measures of risk and uncertainty. Prendergast examines eleven empirical 
studies: three studies find a statistically significant negative association, three a significant positive association, and 
five find no association between risk and incentives. 
2 In addition, measures such as the historical variance of a firm’s stock returns (especially measured as the historical 
idiosyncratic volatility in stock returns) may be downplayed by managers and boards of directors in setting future 
compensation policies if the contracting parties do not agree on whether these historical measures capture the risks 
facing the firm in the coming year. 
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opposing and confounding effects because monitoring costs are unlikely to be higher in firms 

with major customers.3  

Our sample of supplier firms with large customers allows us to directly characterize the 

source of a firm’s idiosyncratic risk. We argue that both managers and a firm’s board of directors 

(who approve the managers’ compensation contracts) can observe whether the firm is exposed to 

a few large customers at the beginning of the fiscal year that could cause dramatic ex post swings 

in revenues, profits, and stock returns. For example, in their 2008 10K, Basin Water discusses the 

risks associated with its reliance on one major customer for a significant part of its revenues, 

stating, “Due to our current client concentration, a loss of one of our significant customers could 

harm our business, operating results, financial condition and prospects.” Further, all contracting 

parties easily perceive the presence of a few large customers as a risk facing the firm and its 

management. Diversification of the customer base is more likely to be attainable in the long run, 

since potential significant switching costs may exist that make such diversification particularly 

costly in the short run.  

Using data that captures SEC mandated disclosures on a firm’s major customers (in excess 

of 10% of total firm sales) and information on the structure of a CEO’s compensation contract 

from the ExecuComp database, we test whether firms with a concentrated customer base rely 

less on equity-based incentive compensation contracts than firms with a diversified customer 

base. We follow the literature and measure a CEO’s equity incentives as the dollar change in the 

CEO’s wealth in the firm (the sum of stock and stock option holdings) for a 1% stock price 

change (e.g., Core and Guay, 1999, 2002a, and Baker and Hall, 2004). We focus on equity 

incentives because the majority of incentives in CEO pay come from holdings of stock and 

                                                
3 As we argue later in the paper, while there might be some monitoring by customers, the type of monitoring that 
large customers may apply to their suppliers is different than the monitoring activity conducted by shareholders.  
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options (Jensen and Murphy, 1990, Hall and Liebman, 1998, Aggarwal and Samwick, 1999, 

2003, and Jin, 2002).   

Using a sample of 12,771 firm-year observations and a variety of measures to proxy for the 

level of customer base concentration, we first show that a firm’s exposure to a concentrated 

customer base is positively associated with future volatility, after controlling for other economic 

determinants of volatility, including lagged volatility. We then document a negative and robust 

relation between a CEO’s equity incentives and the level of concentration of the firm’s customer 

base. Economically, a 1% increase in sales to a single major customer is associated with a 

decrease of 0.57% in the CEO’s level of equity incentives.  

We further conduct a series of cross-sectional analyses that use the characteristics of 

supplier-customer relationships to qualify the relation between customer concentration and the 

level of CEO equity incentives. We show that supplier firms that have a government-related 

entity as a major customer, which are perceived as safer customers, provide greater levels of 

equity incentives, consistent with these firms being less exposed to idiosyncratic firm risk. We 

also find that supplier firms with major customers that are R&D intensive and supplier firms that 

operate in the same industry as the major customer, provide their CEOs with lower equity 

incentives, consistent with such firms being exposed to more idiosyncratic firm risk. 

One concern regarding our analysis is the potential endogenous relation between customer 

concentration and managerial incentives. We address this endogeneity concern in a variety of 

ways. First, we develop an instrument that captures significant shocks to the major customer’s 

industry and is therefore unlikely to have been caused by actions taken by the CEO of the 

supplier firm. Using an exogenous negative stock return shock to the customer’s industry as our 

instrument, we find results consistent with the paper’s two main hypotheses that customer 

concentration increases firm risk and is associated with lower equity incentives. Second, we 
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confirm our main results using a sample of Chief Financial Officers (CFOs). CFOs arguably 

have relatively less control than CEOs over the firm’s operating and strategic decisions and their 

exposure to risk related to customer concentration is thus exogenous. We also show that CFOs 

have much lower equity incentives than CEOs do and their equity incentives have a low 

correlation with those of CEOs. Third, we use a propensity score matching approach (see 

Armstrong, Jagolinzer, and Larcker, 2009) to model the probability of a firm having a 

concentrated customer base; our results are robust to controlling for the potential endogenous 

relation between equity incentives and the customer concentration level.  

We also investigate the impact of large shocks to customer concentration on changes in 

CEO equity incentives. We find some evidence that changes in the level of CEO equity 

incentives are associated with changes in customer concentration. We then shed light on how 

equity incentives adjust following a significant change in customer concentration. First, we find 

that boards adjust new equity compensation awards following a large drop in revenue 

concentration (consistent with the board adjusting incentives following a change in risk 

exposure). Second, we find evidence that CEOs change their exposure to firm risk by exercising 

stock options following a significant increase in the concentration of the customer base. 

This study contributes to the literature that examines the link between a firm’s risk and the 

use of equity incentives. Prior evidence on the relation between equity incentives and risk is 

mixed, mainly due to issues related to the definition and proxy for risk in empirical research. 

Some studies find a negative relation between the volatility of stock returns or idiosyncratic 

stock return volatility, as proxies for risk, and equity incentives, which is consistent with the 

predictions of agency theory (Aggarwal and Samwick, 1999, Himmerlberg, Hubbard and Palia, 

1999, Garvey and Milbourn, 2003, Jin, 2002). In contrast, other studies using the same risk 

proxies find a positive relation between equity incentives and firm risk (Core and Guay, 1999, 
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Oyer and Schaefer, 2005, and Coles et al., 2006). This finding is interpreted as supportive of the 

argument that firms operating in noisier environments have higher monitoring costs and thus 

higher CEO ownership (and stronger equity incentives) is needed to align the interests of 

managers and shareholders (Demsetz and Lehn, 1985, and Prendergast, 2002). In addition, a 

number of studies find no significant relation between risk and incentives (for example, 

Bushman et al., 1996). Our empirical setting helps us avoid some of the common problems that 

confound many prior empirical studies, thus enabling us to better establish a unambiguous link 

between firm risk and incentive pay.  

Our study also contributes to the literature examining how the structure of a firm’s 

customer base affects firm characteristics and governance-related outcomes. Prior research 

studies how the level of customer concentration affects various firm characteristics such as 

firms’ financing choices (Kale and Shahrur, 2007, Banerjee et al., 2008), level of cash holdings 

(Itzkowitz, 2013), payout practices (Wang, 2012), firm profitability (Patatoukas, 2012, and 

Balakrishnan et al., 1996), cost of equity (Dhaliwal et al., 2014), and disclosure level (Ellis et al., 

2012). We add to this literature in two ways. First, this paper is the first to document that the 

magnitude of customer concentration has predictive power over future firm volatility, validating 

regulators’ views on this source of operational risk. Second, our evidence shows that boards and 

compensation committees rely on information regarding a firm’s customer concentration when 

determining optimal incentive contracts for CEOs. Thus, our results provide evidence on how 

customer-supplier relations affect governance practices such as executive compensation. 

In Section 2, we outline the theory underlying our hypotheses on the relation between 

incentive pay and the structural determinants of a firm’s risk. Section 3 outlines the setting and 

data used in our empirical analysis. Section 4 summarizes our empirical tests and findings. 
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Section 5 reports the results of a series of tests that address endogeneity concerns. Section 6 

provides additional analyses and Section 7 concludes.  

 

2. Hypothesis Development 

Equity-based pay can help align the interests of managers with those of shareholders. 

However, risk-averse agents discount equity-based pay in the presence of firm risk, making it 

costly for shareholders. This leads to a negative relation between firm risk and the use of equity 

incentives (Holmstrom and Milgrom, 1987, 1991).4  

 Theory offers no guidance on how to estimate firm risk and no empirical consensus exists 

on how to best measure contracting noise (Bushman et al., 1996).5 Empirical researchers have 

often relied on the historical variability of a performance measure (e.g., past stock return 

variance) as a simple way to capture firm risk. This choice, however reasonable, poses three 

main challenges. First, when setting compensation contracts, the firm’s current and future risk 

should be more relevant to a board of directors’ decisions regarding the amount of incentive pay. 

If economic conditions change, then the historical variability of the performance measure will be 

a poor proxy for future performance variability. Second, past stock return variance is also a 

proxy for monitoring costs (see, for example, Prendergast, 2002). Demsetz and Lehn (1985) and 

Prendergast (2002) argue that in noisier environments with higher monitoring costs, it is optimal 

to rely on equity incentives to align the interests of agents with those of shareholders, thus 

                                                
4 The principal-agent model in Holmstrom and Milgrom (1987) assumes that firm risk is uncontrollable by the CEO. 
However, Sung (1995) extends the moral hazard model of Holmstrom and Milgrom (1987) by allowing managerial 
actions to affect both the mean and the variance of the firm’s profitability and shows that the optimal compensation 
contract offers lower equity incentives so as to prevent the manager from selecting low-volatility, low-profitability 
projects. Thus, despite the manager’s ability to control firm risk, the theory of optimal contracting in the presence of 
moral hazard predicts the same negative relation between risk and equity incentives. 
5 We use firm risk and firm idiosyncratic risk interchangeably throughout the paper. The systematic component of 
firm risk can be filtered out to provide more efficient contracting (Holmstrom, 1982). Jin (2002) finds evidence that 
systematic risk has no bearing on incentive levels, whereas firm-specific risk is negatively associated with incentive 
levels, consistent with CEOs adjusting their exposure to market risk. 
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leading to a positive relation between firm risk and the use of equity incentives. Third, the 

market may only partly recognize the risks associated with certain underlying structural sources 

of risk (e.g., Cohen and Frazzini (2008)) and as a result, stock return volatility may not fully 

capture the CEO’s level of risk exposure. Perhaps not surprisingly, the empirical evidence testing 

the relation between firm risk and its level of equity incentives is mixed. Arguably, an alternative 

way to gauge firm risk is to directly assess the firm’s underlying structural risks. 

We employ a unique setting that highlights the association between a firm’s operating 

structure and the level of CEO equity incentives. We examine a sample of supplier firms that 

rely on a few large customers for a significant part of their revenues. In our sample, 820 (4,808) 

of the 2,211 unique firms (12,711 firm-year observations), representing about 37% (38%) of our 

sample, report having one major customer at some point during the 1992 to 2006 sample period. 

This percentage is lower than the 45% reported in Ellis et al. (2012) because our sample draws 

from ExecuComp, which includes larger firms that have a lower customer concentration, as 

discussed in Section 3.2 below.6 The existence of these large customers can impose higher risk 

on the supplier firm and its managers, as losing a major customer can have a large impact on a 

firm’s profitability, stock price, sales growth, and ability to meet its financial obligations. Theory 

predicts that customer concentration would therefore be associated with lower incentive pay for 

managers.7 

Consider first the impact of having a major customer on the volatility of the supplier firm’s 

performance measure. Regulators recognize the potential risks associated with the exposure of 

supplier firms to an undiversified customer base. Statements of Financial Accounting Standards 

                                                
6 The average firm size (measured by sales) in our sample for firms not reporting (reporting) major customers is 
$5,381M ($2,490M), which is significantly higher than the average firm size reported in Ellis et al. (2012, Table 1) 
of $1,870M ($728M). 
7 If there is greater monitoring in the presence of a major customer, lower equity incentives are needed for better 
incentive alignment. We return to this alternative hypothesis in the robustness section.  
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No. 14 (SFAS 14) and No. 131 (SFAS 131) mandate the disclosure of customers when sales to 

any single customer exceed 10% of overall sales.8 For example, Schiff Nutrition International 

states in their 2007 10K filing that a major source of risk for the firm is its revenue dependence 

on two large customers:9 

Our largest customers are Costco and Wal-Mart. Combined, these two customers accounted for 
approximately 69%, 70% and 72%, respectively, of our total net sales for fiscal 2007, 2006 and 
2005.  ….  We do not have supply contracts with either Costco or Wal-Mart and therefore cannot assure 
you that either Costco or Wal-Mart will continue to be significant customers in the future.  The loss of 
either Costco or Wal-Mart as a customer, or a significant reduction in purchase volume by Costco or Wal-
Mart, would have a material adverse effect on our results of operations and financial condition.  

 

Past studies also show that the characteristics of major customers, suppliers, and customer-

supplier relationships imply that major customers have strong bargaining power over suppliers, 

which enables them to pass negative economic shocks on to their suppliers. For example, major 

customers tend to be much larger than their suppliers and the valuation of the suppliers is directly 

related to changes in economic conditions of the major customers (Cohen and Frazzini, 2008). 

Another example of how shocks to major customers impact supplier firms comes from General 

Motors’ financial difficulties in 2008. A potential bankruptcy by GM would have been so costly 

along the supply chain that the federal government allocated $5 billion in TARP funds to assist 

GM’s suppliers (Gray, 2008). Balakrishnan et al. (1996) shows that suppliers with a greater 

customer concentration have less power in negotiating prices with their customers. Gosman et al. 

(2004) also shows that major customers enjoy lower selling costs and lower levels of working 

                                                
8 See Financial Accounting Standards Board (FASB), 1976. Financial Reporting for Segments of a Business 
Enterprise. FASB Statement No 14. Norwalk, CT: FASB; and, Financial Accounting Standards Board (FASB), 
1997. Disclosures about Segments of an Enterprise and Related Information. FASB Statement No 131. Norwalk, 
CT: FASB. 
9 This example illustrates the types of risks often disclosed in firms’ 10K filings under the heading of “Risk 
Factors.” 
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capital due to their supply chain power.10 Speaking to the fact that major customers usually enjoy 

a strong negotiating position compared to their suppliers, the Wall Street Journal (Loten, 2012) 

reported that small suppliers are forced to extend loose credit terms to their major customers in 

order to keep their business, bearing the potential liquidity risks and costs. Shantanu et al. (2008) 

also shows that suppliers with customer concentration maintain low leverage to protect 

themselves from the disruptive effects of losing major customers (see also Banerjee et al. 2008). 

Finally, Costello (2013) finds limited evidence of explicit contracts in customer-supplier 

relations: the proportion of firms in her sample with at least one supply contract is under 5% (see 

also Bowen et al., 1995). The ability of suppliers to write explicit contracts with their major 

customer to substantially reduce the risk of the customer switching to another supplier appears 

limited given the lack of evidence of such contracts.11 Overall, the evidence suggests that 

suppliers with a concentrated customer base face higher risks.12  

Given that our proxy for structural risk is of central importance to our subsequent analysis, 

we validate the discussion and the anecdotal evidence presented above by formally testing 

whether a firm’s exposure to customer concentration is positively associated with the firm’s 

future risk. Measuring firm risk by the idiosyncratic variance of stock returns, we hypothesize 

that: 

 

                                                
10 There is, however, evidence that the efficiencies created by close economic relationships between suppliers and 
their major customers are also beneficial to the supplier firms. Patatoukas (2012) finds that firms with a concentrated 
customer base exhibit higher future operating performance and interprets the evidence as suggestive of operating 
efficiencies related to a decrease in the cost of sales and enhanced asset utilization. 
11 An exception is when the major customer is a government-related entity. These specific supplier-customer 
relationships typically last longer and potentially expose the supplier to less risk. We examine equity incentives for 
the subsample of firms that rely on a government-related entity for the bulk of their revenues in Section 4.3.1. 
12 A positive association between sales to major customers and firm volatility may also arise if in (correct) 
anticipation of future volatility, CEOs try to establish a smaller number of stable, major customers (as suggested by 
the endogenous relation between risk and managerial actions (see Hemmer, 2005)). However, the lack of evidence 
on explicit contracts in customer-supplier relations that would create more stable relations and reduce the risk of 
major customers switching to other suppliers suggests otherwise. 
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Hypothesis 1: Future stock return volatility is positively related to the magnitude of sales 

to major customers, even after controlling for past volatility.  

 

Given Hypothesis 1 and the fact that sales to major customers are easily quantifiable, we 

argue next that sales to major customers are a source of future risk that can be contracted by both 

executives and boards of directors when setting the level of CEO’s incentive compensation. 

Following Holmstrom and Milgrom (1987), we predict that this source of future risk should be 

negatively related to equity incentives. This discussion leads to our second hypothesis: 

 

Hypothesis 2: CEO equity incentives are negatively related to the magnitude of sales to 

major customers, incremental to the effect of past idiosyncratic volatility on equity incentives. 

 

In testing Hypothesis 2, we analyze whether having a concentrated customer base affects 

the level of equity incentives. In addition, we conduct a series of cross-sectional tests that capture 

different risk characteristics of the supplier-customer relationship. We hypothesize that supplier 

firms that have the government or government-related entities as a major customer, which are 

perceived as safer customers, provide higher levels of equity incentives. We also hypothesize 

that supplier firms with major customers that are R&D intensive and supplier firms that operate 

in the same industry as their major customer are exposed to more operational risk, and therefore 

provide their CEOs with lower equity incentives. 

 

3. Data and Sample Selection 

Our analysis uses data from ExecuComp, Compustat Segment Data, and CRSP. We start 

with 23,042 CEO-firm-year observations from ExecuComp, covering the 1992 to 2006 period. 
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We delete observations with less than 12 months of available return data and observations with 

negative or missing values of total sales. In applying these filters, we lose around 4,400 firm-year 

observations. We also drop observations with inadequate data required to calculate business 

segment diversification, CEO tenure, and market leverage. We further require that the CEO has 

been with the firm for at least one full fiscal year. These data requirements result in the further 

loss of 2,800 observations. Finally, we require that compensation data be available to compute 

the CEO’s dollar value of equity incentives. Our final sample consists of 12,771 firm-year 

observations. Table 1 summarizes our sample selection.13 

3.1.  Main Variable Definitions 

Our study’s main variable of interest is our proxy for structural risk; the degree of a firm’s 

revenue concentration. We collect data on sales to major customers from the Compustat 

Segments dataset. SFAS 131 requires firms to disclose whether one or more customers constitute 

more than 10% of total sales for the firm. Sometimes, firms also disclose information about 

customers that constitute less than 10% of sales; we similarly treat these observations as sales to 

major customers.14 If a firm does not report any sales to major customers, we infer that no major 

customers exist for that firm. We measure customer concentration, Major Customer, in a variety 

of ways. TotalMCSalePerct is the sum of sales to major customers scaled by total firm sales. 

SingleMCSalePerct equals sales to the single largest customer scaled by total firm sales. In 

addition, in some of the tests we also use the variable AvgMCSalePerct. AvgMCSalePerct equals 

the total percentage of sales to major customers divided by the total number of major customers. 

We use these three variables to capture the importance of customer concentration-related risk. 

                                                
13 We also perform our analysis excluding financial firms from our sample, as compensation contracts for these 
firms may be set in a different manner than those of other industries. The results remain unchanged.  
14 In a robustness test, we treat disclosed major customers representing less than 10% of sales as non-major 
customers and obtain qualitatively similar results. 
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Consistent findings across these measures should increase confidence in our results. In addition 

to these three variables, we also construct the Herfindahl index of customer concentration, 

defined as the sum across major customers of the squared sales to major customers as a 

percentage of total firm sales. Results using this fourth measure are qualitatively similar and 

available upon request. 

CEO Equity Incentives is measured as the natural logarithm of the total equity incentives 

provided by the options and stock the CEO owns. Our choice is motivated by the work of Jensen 

and Murphy (1990), who show that although executives receive incentives through various forms 

of compensation, the majority of incentives come from holdings of stock and options. Further, 

Hall and Liebman (1998) show that incentives from stock and particularly stock options grew 

significantly in the years since Jensen and Murphy’s paper first appeared. This choice is also 

consistent with most of the literature, which analyzes the relation between firm risk and equity 

incentives (see also Aggarwal and Samwick, 1999, 2003, Jin, 2002, Gormley, Matsa, and 

Milbourn, 2013). We follow the method in Core and Guay (1999, 2002a) and measure equity 

incentives as the dollar change in the total value of options and stock owned by the CEO for a 

1% change in the stock price. For completeness, we also discuss results using the CEO total 

compensation measure as the flow compensation plus the change in the value of the CEO’s 

equity portfolio as in Core, Guay and Verrecchia (2003). 

We measure the variability of firm performance using the cumulative density function 

(CDF) of the firm’s idiosyncratic variance.15 Some studies (e.g., Core and Guay, 1999) use a 

logarithmic transformation of the risk measure in their tests. The results in our main analysis for 

                                                
15 The CDF of the idiosyncratic variance is widely used in the literature because it standardizes the variable to range 
between zero and one with a mean of 0.5, making it easy to interpret regression tests of the association between risk 
and various corporate policy choices (Aggarwal and Samwick (1999) and Garvey and Milbourn (2003) are 
examples). 
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the idiosyncratic variance are robust to this alternative measure of risk. The appendix provides 

detailed definitions for all variables included in our tests. 

3.2. Descriptive Statistics 

 Table 2 provides descriptive statistics for the full sample of supplier firm characteristics 

used in the tests (Panel A) and compares firm characteristics across different levels of customer 

concentration (Panel B). Panel A shows that the CEOs in our sample hold on average (median) 

$1.3 million ($122 thousand) of equity incentives. The mean (median) percentage of revenues 

generated from major customers is 11% (0%), showing that, on average, the firms in our sample 

have a diversified customer base. The mean (median) number of major customers for our sample 

of firms is 1.64 (0). Firms in our sample operate on average in two differentiated business 

segments, which corresponds to a business segment concentration (according to the Herfindahl 

index) of 0.75. Panel A also shows that firms in the sample tend to be large with a mean 

(median) market capitalization of approximately $5.7 ($1.3) billion.  

 Panel B of Table 2 shows that firms with a concentrated customer base tend to be smaller 

(a mean market capitalization of $4.3 billion, compared to $7.5 billion for firms without major 

customers), have higher growth opportunities (in terms of both the book-to-market of equity and 

R&D levels), lower levels of leverage, are less diversified in terms of business segments, exhibit 

higher stock return volatility (using both the cumulative distribution function of the idiosyncratic 

variance and the standard deviation of stock returns), and provide lower levels of equity 

incentives than do firms with a diversified customer base. The differences in means (t-test) and 

medians (chi-square test) in the above variables between firms with and without major customers 

are statistically significant at the five percent level.  

Table 3 reports correlations among the variables used in the multivariate tests. Pearson 
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(Spearman) correlations are reported in the lower (upper) diagonal. We discuss only the Pearson 

correlation coefficients, as the results are similar for the Spearman correlations. Panel A shows 

that the univariate correlation between sales to major customers and firm volatility (using either 

idiosyncratic variance or total return variance) is positive and the correlation between sales to 

major customers and equity incentives is negative; both are statistically significant at the five 

percent level. These correlations provide preliminary evidence that firms with a higher customer 

concentration are exposed to more risk and grant less incentive pay. Panel B shows that the three 

different measures of customer concentration are highly correlated, with the lowest Pearson 

correlation being between TotalMCSalesPerc and AvgMCSalePerc (0.73) and the highest being 

between AvgMCSalePerc and SingleMCSalePerc (0.92).  

 Table 4 presents the sample distribution with respect to industry membership using the 

Fama and French (1997) 12-industry classification. The first column provides industry 

membership information on the entire sample. Column 2 (3) provides information on industry 

membership for firms with sales to major customers representing at least 10% (25%) of the total 

sales. Overall, major customer-supplier relationships are spread across several different 

industries, speaking to the predominance of these relationships. The three most represented 

industries for firms relying on major customer(s) for at least 25% of their revenues are ‘Business 

Equipment,’ ‘Healthcare, Medical Equipment and Drugs’, and ‘Manufacturing’ with 

approximately 29%, 16%, and 13% of the total observations, respectively.  

 

4.  Empirical Specifications and Results 

4.1.  Customer Concentration and Future Firm Volatility  

We test Hypothesis 1 using the following regression model: 

Firm Volatilityi,t = α + β0 Major Customeri,t-1 + Σ βm Controlsm,i,t-1  + εi,t.   (1) 
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Our proxy for Firm Volatility is the CDF of the firm’s idiosyncratic variance in stock 

returns. For robustness, we also present the results using the standard deviation of total stock 

returns. The main variable of interest in this specification is Major Customer and we predict β0 to 

be positive. Controls are a set of variables likely to be determinants of the firm’s future volatility. 

The control variables are all measured at the beginning of the year and include lagged firm 

volatility, business segment diversification (a Herfindahl index based on the firm’s percentage of 

sales to different business segments), performance (annual stock return), size (logarithm of the 

firm’s market capitalization), growth options (book-to-market of equity and R&D scaled by 

lagged assets), and market leverage (debt over book debt plus the market value of equity). The 

set of control variables also includes year and industry dummies (Fama and French (1997) 12-

industry classification).   

Table 5 presents the results for our first hypothesis. Columns 1 through 4 present OLS 

estimates for Equation 1, and Columns 5 through 8 present the results using robust regressions. 

Because the results are similar across estimation methods, we only discuss the OLS results.16  

Columns 1 and 2 present the results of estimating firm volatility measured as idiosyncratic 

variance, while Columns 3 and 4 present the results when firm volatility is measured by the 

standard deviation of stock returns. Column 1 shows that the coefficient on the lagged total 

percentage of sales to major customers is positive (0.024) and statistically significant at the one 

percent level, providing evidence that firms with a higher customer concentration exhibit higher 

future stock return volatility. The results are unchanged when customer concentration is 

                                                
16 Robust regressions are a form of weighted least squares regressions where observations with large absolute 
residuals are down-weighted. These regressions have been proposed in the compensation literature as a way to 
attenuate the effect of outliers (see Aggarwal and Samwick, 1999, and Jin, 2002). The literature also uses median 
regressions, which minimize the sum of the absolute residuals, thus estimating the median, not the mean, of the 
dependent variable. In unreported tests, we estimate all models using median regressions and obtain results that are 
qualitatively similar to the robust regression results presented here. 
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measured as the percentage of sales to the firm’s largest major customer (in Columns 2 and 4) or 

when firm volatility is measured by the standard deviation of stock returns (in Columns 3 and 4). 

The results are similar when using the average percentage of sales to major customers but are 

omitted here for brevity. 

The high adjusted R2 (e.g., 0.868 in Column 1) is mainly due to the fact that volatility is 

persistent and lagged volatility is included in the regression. Exclusion of the lagged volatility 

variable reduces the adjusted R2 to 0.490 (0.449) in Column 1 (Column 3), but the results remain 

qualitatively the same.17 The coefficients on the rest of the control variables are generally 

consistent with economic theory. For example, smaller firms, firms with more growth options (as 

proxied by R&D intensity), and firms with higher leverage exhibit higher stock return volatility, 

even after controlling for lagged stock return volatility. The coefficient on the lagged business 

segment Herfindahl index is positive and statistically significant, implying that firms operating in 

fewer business segments are therefore less diversified and exhibit higher volatility. The level of 

growth options, proxied by the inverse of book-to-market of equity, is negatively associated with 

idiosyncratic variance (in Columns 1 and 2), but positively associated with the standard deviation 

of stock returns (in Columns 3 and 4). 

4.2. Customer Concentration and CEO Equity Incentives  

We test Hypothesis 2 using the following regression model: 

CEO Equity Incentivesi,t = α + β0 Major Customeri,t-1 + β1 Firm Volatilityi,t-1  +  
β2 BusSegmHerfindahli,t-1 + Σ βm Controlsm,i,t-1  + εi,t. (2) 

 
According to Hypothesis 2, we expect CEOs of firms with major customers to hold less 

equity incentives, i.e., β0 <0. We use lagged sales to major customers, instead of concurrent sales 

                                                
17 We use a maximum of 36 months to calculate the firm idiosyncratic variance, which introduces some overlap 
between the current and lagged values of this measure. We replicate our tests using a non-overlapping variance 
measure based on daily stock returns over the year. The findings are the same using this specification. 
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to major customers, because equity incentives are granted at different times throughout the fiscal 

year and often do not coincide with the fiscal year end (Aboody and Kasznik, 2002, and 

Yermack, 1997). For example, if a firm’s board of directors decides on the amount of equity 

incentives for year t during the first quarter of the year, then information regarding the magnitude 

of the revenue concentration available at that time will be incorporated into the decision, whereas 

changes in the customer base that occur later in the year would not be.  

The set of control variables includes firm volatility and business segment diversification as 

additional proxies for firm risk, as well as the usual controls that have been shown to explain the 

level of equity incentives (e.g., Baker and Hall, 2004, Core and Guay, 1999, 2002b, Coles et al., 

2006, Jin, 2002, and Smith and Watts, 1992): firm size, growth opportunities, firm leverage, and 

CEO tenure (natural logarithm of the number of years with the firm). We measure all variables at 

the beginning of the year to account for any endogeneity between firm characteristics and the 

equity incentives being provided. We further include lagged stock returns as a control to account 

for the fact that better performing firms offer their CEOs higher equity incentives.18  Finally, the 

regressions include industry (Fama and French (1997) 12-industry classification) and year 

dummies. 

The results of estimating Equation 2 are provided in Table 6. Columns 1 through 4 present 

the results using OLS regressions and Columns 5 through 8 present results using robust 

regressions. Column 1 shows the results without the customer concentration variables to 

document the baseline association between equity pay sensitivity and stock return volatility.  The 

coefficient on firm volatility is positive (0.24 in Column 1) and statistically significant at the 1% 

level, consistent with Core and Guay (1999).19 In Column 2, we find that CEOs in firms with a 

                                                
18 If we concurrently measure the dependent and independent variables, the results are qualitatively similar. 
19 The coefficient on firm volatility turns negative and marginally statistically significant when firm size is proxied 
by the natural logarithm of lagged sales instead of the firm’s lagged market capitalization. This is consistent with the 
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larger percentage of sales to major customers receive less equity incentives (coefficient on 

TotalMCSalePerct is -0.34, t-stat of -2.93), even after controlling for idiosyncratic volatility and 

business segment diversification, as Hypothesis 2 predicts. The results are similar when the 

supplier’s exposure to major customers is measured as the average percentage of total sales to 

major customers (coefficient of -0.59 in Column 3, t-stat of -2.68) or the percentage of total sales 

to the single largest customer (coefficient of -0.57 in Column 4, t-stat of -3.23). Economically, a 

one standard deviation change in the percentage of total sales to major customers is associated 

with a level of equity incentives that is approximately $93.6 thousand lower.20 Similarly, a one 

standard deviation change in the average percentage of sales to major customers (percentage of 

sales to the single largest customer) results in a decrease in the level of equity incentives of $76.7 

($93.1) thousand.  

The estimated coefficients on the control variables show that firm size, performance, and 

CEO tenure are positively related to the level of equity incentives, as expected. Also, CEOs in 

firms with a higher book-to-market value of equity offer lower equity incentives as predicted, but 

firms with higher R&D offer fewer equity incentives, consistent with prior literature (Bizjak, 

Brickley, and Coles, 1993). Robust regressions provide qualitatively similar results. 

For completeness, we replicate our results using CEO total compensation as the dependent 

variable. Core et al. (2003) define total compensation as the sum of total flow compensation 

(salary plus bonus and other annual pay such as restricted stock and stock options) and the 

change in the value of the CEO’s stock and option portfolio at the beginning of the year. We 

                                                                                                                                                       
results in Aggarwal and Samwick (2002). Since our main results remain unchanged when firm size is proxied by 
sales and the adjusted R2 is smaller (0.49 instead of 0.54), we report results using market capitalization as our proxy 
for firm size. When using total stock return volatility as a control variable instead of idiosyncratic variance, its 
coefficient is negative but statistically insignificant. 
20 This is calculated as the coefficient -0.34 (Table 6, Column 2) on the variable percentage of total sales to major 
customers multiplied by its standard deviation of 0.2055 (Table 2), which yields a -6.9% percentage change in the 
level of equity incentives. This percentage change in equity incentives translates into a decrease of $93.6 thousand 
(-6.9% multiplied by the mean of equity incentives of $1,351.9 from Table 2). 
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regress CEO total compensation on the performance measures firm stock return, firm accounting 

returns, the interaction of these performance measures with sales to major customers, the 

interaction between stock return performance and idiosyncratic volatility, sales to major 

customers as an additional performance measure, and other standard controls. These regressions 

mimic those in Table 6, where the dependent variable is equity incentives, but the equivalent test 

of Hypothesis 2, when the dependent variable is CEO total compensation, is to test that the slope 

coefficient on the interaction between stock returns and sales to major customers is negative. 

Consistent with our main results, in these regressions we find that the coefficient on the 

interaction between stock returns and sales to major customers is negative and statistically 

significant, suggesting that the sales to major customers capture firm risk. These results are 

available upon request. The reason for the similarity in results using the equity incentives 

measure and the results using the total compensation measure is that most incentives are 

provided by the CEO’s stock and option portfolio (see Core et al. (2003, 959)).  

4.3. Cross-Sectional Results 

To further understand the nature of the association between customer concentration and 

equity incentives, we exploit settings that provide variation with respect to the magnitude of the 

risk characteristics in the customer-supplier relationship.  

4.3.1. Government-related entities as major customers 

The government is an important customer for U.S. firms, spending over $200 billion each 

year buying goods and services (Berrios, 2006). We argue that suppliers with government-related 

major customers are exposed to lower levels of idiosyncratic risk because these relationships are 

usually characterized by longer-term explicit contracts (Goldman, Rocholl, and So, 2013) and 

the vast majority of the contracts are set up as cost-plus type contracts, assigning more 
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operational risk to the customer (the government-related entity) relative to a corporate customer 

(e.g., Reichelstein, 1992, and Berrios, 2006). In addition, compared to a corporate customer, the 

U.S. government is at lower risk of defaulting or declaring bankruptcy. These distinct 

characteristics of the customer-supplier relationship suggest lower customer turnover as well as 

lower risk exposure for suppliers with government contracts. We identify major customers who 

are government-related entities from the COMPUSTAT segments dataset. Examples of such 

entities include branches of the U.S. military, Medicaid, and Medicare (among others). In 

general, we expect increased reliance on incentive-based compensation for suppliers with 

government-related major customers compared to suppliers with corporate major customers due 

to these firms’ reduced exposure to idiosyncratic risk.21 

To test this prediction, we construct a new variable, SalesGovPerct, defined as the ratio of 

sales to government (when government is a major customer) to sales to major customers. We 

also interact SalesGovPerct with AvgMCSalePerct, which gives the ratio of sales to government 

to total sales. Thus SalesGovPerct and AvgMCSalePerct*SalesGovPerct differ only in the 

scaling term. Importantly, a non-zero value in both variables already controls for the fact that a 

firm has a major customer. The correlation between the variable SalesGovPerct and its 

interaction with AvgMCSalePerct is 0.81.   

We re-estimate Equation (2) including these variables.22 Table 7 presents the results using 

OLS (Panel A) and robust regressions (Panel B). The first column in both panels shows that the 

coefficient associated with SalesGovPerct is positive as predicted, though only significant in the 

                                                
21 In untabulated analysis, we test whether firms with government-related major customers exhibit lower future 
idiosyncratic risk than firms with non-government-related major customers. We re-run the tests presented in Table 5 
and find that firms with major customers exhibit higher future idiosyncratic risk (as in Table 5), but that the 
magnitude of this association is dampened when the major customer is a government-related entity. 
22 In untabulated analysis, we also use GovCustDummy, an indicator variable equal to one if one of the major 
customers is the government and zero otherwise, by itself and interacted with AvgMCSalePerct to capture the extent 
to which having the government as a major customer impacts the level of pay-for-performance incentives. We 
obtain qualitatively similar results. 
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robust regressions. The second column in both panels shows that there is a positive and 

statistically significant association between AvgMCSalePerct*SalesGovPerct and equity 

incentives (coefficient of 1.58 and t-statistic of 2.88 in the OLS regression).23 These results are 

consistent with the intuition that a lower level of exposure to idiosyncratic risk (i.e., higher 

government sales) is associated with higher levels of equity incentives.  

4.3.2. Major customer R&D intensity 

R&D-intensive customers are exposed to several operational risks because they function in 

more volatile environments and tend to have high variance in firm performance. The value of 

firms’ innovations, or growth options, are also tightly tied to the health of the economy, making 

these firms more exposed to systematic risk (e.g., Grinblatt and Titman, 2001, Campbell and 

Vuolteenaho, 2004, and Cohen, Polk and Vuolteenaho, 2009). We thus expect the level of major 

customer R&D intensity to be positively related to suppliers’ exposure to idiosyncratic risk and 

therefore negatively related to suppliers’ use of equity incentives.24 

To test this hypothesis, we construct the variable WAvgR&D_Cust, defined as the average 

R&D by major customers weighted by the proportion of customer sales to total sales to major 

customers. Similar to Section 4.2.3.1 above, we also interact WAvgR&D_Cust with 

AvgMCSalePerct. Again, WAvgR&D_Cust and AvgMCSalePerct*WAvgR&D_Cust differ only in 

the scaling term and a non-zero value in both variables already controls for the fact that a firm 

has a major customer.  

Columns 3 and 4 of Panels A and B of Table 7 present the results of re-estimating Equation 

(2) after including the new variables. The coefficient associated with WavgR&D_Cust is 

                                                
23 The impact of AvgMCSalePerct on equity incentives is now given as -0.71 + 1.58xSalesGovPerct. A one percent 
increase in AvgMCSalePerc translates into a decrease in the level of equity incentives of -0.517% (p-value < 0.02) at 
the mean level of SalesGovPerct, which is lower than when the major customer is not a government-related entity (-
0.71%). 
24 In untabulated analysis, we re-run the tests presented in Table 5 and find that the R&D intensity of a major 
customer(s) has an incremental positive effect on the supplier firm’s future idiosyncratic risk. 



23 
 

negative (-3.02 in Column 3 and -4.05 in Column 4 of Panel A), as expected, and statistically 

significant at the common significance levels. This result is consistent with the prediction that 

supplier exposure to higher levels of idiosyncratic risk due to the major customer’s R&D 

intensity leads to a decrease in the level of equity incentives for the supplier firm. The coefficient 

associated with AvgMCSalePerct*WAvgR&D_Cust is not statistically significant due to its high 

correlation with WavgR&D_Cust (correlation of 0.76). The results using robust regressions are 

similar. 

4.3.3. Customers and suppliers operate in the same industry  

Next, we argue that when the major customer operates in the same industry as the supplier, 

an additional layer of exposure to non-diversifiable, idiosyncratic shocks exists for the supplier 

firm. A negative industry shock affects both the supplier and its customer, thus exacerbating the 

supplier CEO’s exposure to such shocks. We expect suppliers with a concentrated customer base 

in the same industry to be exposed to higher levels of idiosyncratic risk.25 Thus, supplier firms 

should use less equity incentives when both supplier and major customer operate in the same 

industry.  

To test this hypothesis, we construct the variable CustSupPerc_SameInd, defined as the 

percentage of major customers operating in the same industry as the supplier. We also interact 

CustSupPerc_SameInd and AvgMCSalePerct, but, as above, CustSupPerc_SameInd and 

AvgMCSalePerct*CustSupPerc_SameInd differ only in the scaling factor (the correlation 

between these variables is 0.73%), and for both variables, a non-zero value already controls for 

the fact that a firm has a major customer.  

                                                
25 In untabulated analysis, we re-run the tests presented in Table 5 and find that there is an incremental positive 
effect on the supplier firm’s future idiosyncratic risk when a major customer(s) operates in the same industry as the 
supplier. 
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The results are presented in Columns 5 and 6 in both panels of Table 7. In Column 5, the 

coefficient on the main variable of interest, CustSupPerc_SameInd, is negative (-0.37 in the OLS 

regression and -0.28 in the robust regressions) and statistically significant at the common levels. 

This evidence is consistent with the prediction that when the supplier and customer operate in the 

same industry, the supplier firm faces higher idiosyncratic risk, leading to lower equity 

incentives for the supplier’s CEO.  Adding the variable AvgMCSalePerct*CustSupPerc_SameInd 

does not change the results (Column 6). 

 

5. Endogeneity Concerns 
 

Management’s ability to replace a major customer with several smaller customers, or vice 

versa, is likely to require time as well as switching costs associated with such a decision (e.g., 

customizing the product to the specific customer). Thus a manager’s control over the structure of 

the customer base is more likely to develop over the long term. However, it could be argued that 

even in the short run, a CEO can affect the level of customer concentration. We perform a series 

of tests to address this endogeneity concern.  

5.1. Customer’s Industry Negative Shock 

We attempt to address the potential endogenous relation between supplier equity incentives 

and supplier exposure to an undiversified customer base by examining how an exogenous shock 

to the customer flows through the supply chain and affects the supplier’s CEO’s risk exposure 

and subsequently his/her equity incentives. An industry shock to the customer firm can be 

viewed as exogenous to both the customer and the supplier firm. Thus, we expect such a shock to 

affect the supplier’s volatility and its CEO’s level of equity incentives.  

We consider negative shocks to the customers’ industry-level stock returns of 10% or 

larger. To be precise, for each major customer for which we have SIC data (we use the Fama-
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French 48 industries), we construct an indicator variable that equals one if the customer’s 

industry annual stock return is -10% or lower. We then take the weighted average of these 

indicator variables using as weights the share of sales to the corresponding major customer. We 

call this variable BadCustIndShock. This variable will either take a positive value equal to the 

average percentage of total sales to the customer whose industry suffered a large negative return 

shock or take a value of zero. We believe this variable can help identify causality because we do 

not expect the CEO of the supplier firm to be able to affect industry-wide return shocks to major 

customer firms’ industries.  

Table 8 summarizes the results of the impact of BadCustIndShock on suppliers’ risk and 

equity incentives. Columns 1 through 4 provide results regarding the effect of the shock on 

future supplier volatility. Columns 1 and 2 (3 and 4) use the supplier firm’s idiosyncratic 

variance (total volatility) of stock returns as the dependent variable. Consistent with Hypothesis 

1, the positive and statistically significant coefficient associated with BadCustIndShock indicates 

that a negative shock to the customer’s industry leads to an increase in future supplier volatility. 

This results holds for the idiosyncratic as well as the total volatility of stock returns, after 

controlling for known determinants of volatility, including past volatility. 

Having established the link between an adverse shock to the customer’s industry and future 

supplier volatility, we next test the effect of such a shock on the level of the supplier CEO’s 

equity incentives. Columns 5 through 8 present the results. Across all four specifications, we find 

a negative and statistically significant coefficient on the BadCustIndShock variable. This result 

implies that the CEO of the supplier firm holds less equity incentives following a negative shock 

to the customer’s industry. Consistent with Hypothesis 2, the result shows that an exogenous 

increase in risk leads to a lower reliance on performance-based pay (equity incentives).  
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5.2. Customer Concentration and the Chief Financial Officer’s Level of Equity Incentives 

We examine the effect of customer concentration on Chief Financial Officer (CFO) equity 

incentives to further address endogeneity. As mentioned in Jiang, Petroni, and Wang (2010), 

CFOs have two main functions: (i) as a controller responsible for the financial reporting process 

and (ii) as a treasurer responsible for identifying and managing the company’s financing needs, 

none of which involve dealing with the firm’s strategic operations. Given that CFOs are not as 

directly involved in customer attraction and retention decisions as CEOs are, the incremental risk 

from having a major customer can be viewed as largely exogenous with respect to the CFO’s 

contracting choices. CFOs also have significantly lower equity incentives than CEOs: the mean 

(median) level of equity incentives is $57.8 ($15.3) thousand for CFOs versus $1,351.9 ($122.0) 

thousand for CEOs or 4% (13%) of the level of equity incentives for CEOs. Aggarwal and 

Samwick (2003) argue that this significant discrepancy in the allocation of equity incentives is 

due to the different responsibilities that CEOs have within the firm vis-à-vis all other executives. 

We thus predict that the CFO’s equity incentives are negatively related to the magnitude of sales 

to major customers (incremental to the effect of idiosyncratic volatility on CFO equity 

incentives). 

We repeat the regression in Equation (2) using Chief Financial Officer (CFO) equity 

incentives as the dependent variable to address the concern that the risk associated with customer 

concentration is controllable even in the short run.26 The results presented in Table 9 show that 

the association between CFO equity incentives and the degree of customer concentration is 

negative and statistically significant at the one percent level for all customer concentration 

proxies in both the OLS and robust regressions. Interestingly, the results are not only 
                                                
26 We classify as CFOs all executives whose title mentions the following words: “CFO”, “chief financial officer”, 
“chief finance officer”, “treasurer”, “controller”, and “finance”. We delete observations with more than one CFO per 
firm-year. For firm-years with duplicate observations, we keep the observations that only have the words “chief 
financial officer“, “CFO”, or “chief finance officer”. 
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qualitatively similar to those obtained for CEOs, they are also quantitatively similar even though 

CFO equity incentives are not highly correlated with CEO equity incentives. The correlation 

between the level of equity incentives of CFOs and CEOs is 0.16 (p-value<0.01), whereas the 

corresponding correlation for cash pay (salary plus bonus) is 0.59 (p-value<0.01). These 

statistics are consistent with those in Jiang, Petroni, and Wang (2010, Table 1), who also show a 

much smaller correlation between their measure of equity incentives for CFOs and for CEOs 

than for cash pay.27   

5.3. Propensity Score Matching Analysis 

We pursue yet another alternative test to address the potential concerns of omitted variables 

and endogeneity. We follow Armstrong et al. (2009) and use a propensity score matching (PSM) 

approach. PSM relies on a non-parametric approach to statistically select a subset of control 

(untreated) firms with a covariate distribution that is similar to that of the treated firms and then 

making comparisons across these two groups (Rosenbaum, 2002). To implement PSM, we first 

use a logit model to estimate the probability of having a major customer that accounts for more 

than 10% of the supplier’s annual sales revenue (we refer to these firms as “treatment firms”) 

based on lagged firm characteristics.28 Second, we match each treatment firm with a control firm 

(a firm without a major customer) based on the smallest propensity score distance (i.e., the most 

similar observed firm characteristics). A control firm is matched to a treatment firm if the 

                                                
27 The Pearson correlation between CEO equity incentives and CFO equity incentives in Jiang et al. (2010) is 0.50 
and the correlation between CEO cash compensation and CFO cash compensation is 0.78. Their numbers reveal the 
same relative discrepancy as ours but their absolute levels are different, for two reasons. First, they winsorize their 
compensation measures at the 1% and 99% levels. When we winsorize our compensation measures at the 1% and 
99% levels, we obtain a Pearson correlation between equity incentives and cash compensation for CEOs and CFOs 
of 0.40 (p-value<0.01) and 0.72 (p-value<0.01), respectively, much closer to their numbers. However, because we 
use equity incentives as our dependent variable, we do not winsorize this variable in our tests. Second, their measure 
of equity incentives is not expressed in dollar value as ours is, but as the ratio of the dollar value of equity incentives 
to the dollar value of total incentives.  
28 As a robustness test, we also estimate the probability that total sales to major customers account for more than 
15% of the annual sales revenue (corresponding to approximately the top 25% of firm-year observations) and obtain 
similar results. 
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difference between the propensity score of the control firm and the propensity score of the 

treatment firm is lower than 0.01. We used the single nearest neighbor, without replacement, 

with a caliper of 0.01.29 Finally, we examine the relation between equity incentives and having a 

major customer by assessing whether the level of equity incentives is statistically different 

between the treatment firms and their propensity score matched control group.30  

 Panel A of Table 10 presents the logit model used to estimate the propensity scores. We 

are not aware of any study that analyzes the economic determinants of the probability of having 

major customers. Thus, for economic determinants of customer concentration, we use the 

characteristics of firms with major customers, as shown in Panel B of Table 2: firm size, book-

to-market and R&D intensity, the number of business segments, and industry- and year-fixed 

effects.31 In addition, we include the economic determinants from Table 6 (Herfindahl index, 

firm performance, leverage, stock return volatility, and CEO tenure) to increase covariate 

balance across the treatment and matched samples. The results suggest that smaller, R&D-

intensive firms with fewer business segments and lower leverage and firms operating in more 

volatile environments are more likely to have a concentrated customer base. 

After matching treatment firms to untreated firms that have similar propensity scores, we 

test whether the treatment and matched control groups are similar along the observable variables 

(i.e., test for covariate balance). The balance of these characteristics across the treated and 

matched groups tested using t-tests for the mean differences and statistical match was satisfied in 

all cases. The results of these tests are available upon request. 

In Panel B of Table 10, we report the tests of the differences in equity incentives between 

                                                
29 In addition, we test for robustness using other matching algorithms: single nearest neighbor with replacement and 
a caliper of 0.01, the nearest available neighborhood matching with three and five neighbors, kernel matching, and 
radius matching with a caliper of 0.005; we find similar results. 
30 We implement PSM by using the command psmatch2 in Stata version 11. 
31 As a robustness check, we also estimate the logit model and do the matching between the treatment and control 
firms by year (as in Armstrong et al., 2009); we obtain similar results. 
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the treatment and the PSM firms. Consistent with Hypothesis 2, the results suggest that the level 

of equity incentives for firms with major customers is smaller than the level of equity incentives 

for the matched firms. The p-value for the mean (median) difference of -0.118 (-0.102) is 0.014 

(0.029).  

 

6. Additional Analyses 

6.1. Impact of Large Changes in Customer Concentration 

We examine whether large changes in customer concentration lead to subsequent changes 

in equity incentives (a changes in changes specification). This additional analysis has two main 

benefits. First, it provides reinforcing causal evidence that major customers are taken into 

account in setting or implementing CEO incentives. We argue that a significant shock to revenue 

concentration (i.e., adding or dropping a large customer) leads to a change in the firm’s risk and 

a corresponding adjustment in equity incentives. Second, a changes specification complements 

the levels analysis because it controls for any potential time-invariant unobservable determinants 

of CEO equity incentives (e.g., a CEO’s level of risk aversion) that the latter may omit.  

We re-test Hypothesis 2 using the following regression specification: 

∆CEO Equity Incentivesi,t =  α + β0ChgMCsalesplusXi,t-1 + β1ChgMCsalesminusXi,t-1 + 
β2Firm Volatilityi,t-1  +  β3BusSegmHerfindahli,t-1 +  
 Σβm Controlsm,i,t-1  + εi,t. (3) 

 
ChgMCsalesplusXi,t-1 is a dummy taking the value of one if the percentage of total sales to 

major customers from t-2 to t-1 of firm i increases by an amount greater than X, where X is 25%, 

40%, or 50%, and zero otherwise. Similarly, the variable ChgMCsalesminusXi,t-1 equals one if 

the percentage of total sales to major customers from t-2 to t-1 of firm i drops by an amount 

greater than X, where X is 25%, 40%, or 50%, and zero otherwise.  

According to Hypothesis 2, we predict a negative β0 and positive β1. After a significant 
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increase (decrease) in customer concentration, a negative β0 (positive β1) suggests that firms 

decrease (increase) their CEO’s equity incentives. The control variables in Equation 3 include 

the same variables used in estimating Equation 2. In addition, we include contemporaneous firm 

performance (i.e., stock returns and return on assets) to control for any increase in equity 

incentives that rewards the CEO for good performance. We further include as a control variable 

the change in total stock return volatility (Change in StdRet) to account for the mechanical 

relation that exists because incentives from stock options are estimated using the Black-Scholes 

value of option grants. The mechanical relation predicts that the change in the stock return 

volatility increases the Black-Scholes value of options owned by the CEO and thus leads to a 

positive coefficient. Finally, we control for the change in sales scaled by lagged assets to capture 

any change in equity incentives that is related to sales growth that occurs across all customers, 

not just major customers. The results, however, are not sensitive to including these two last 

control variables. 

The results are reported in Table 11. Panel A presents descriptive statistics of the changes 

in CEO equity incentives following large increases and decreases in sales to major customers. 

Increases in sales to major customers are generally associated with average decreases in equity 

incentives, but the pattern is not monotonic with the magnitude of change in customer 

concentration. Instead, decreases in sales to major customers are accompanied by large average 

increases in equity incentives that are monotonic with the magnitude of change in customer 

concentration.  

In Panel B, we present the regression results. Columns 1, 2, and 3 present the OLS results 

for changes in sales to major customers of 25%, 40%, and 50% of total sales, respectively. As 

predicted, a decrease of 25%, 40%, or 50% in total sales to major customers leads to an increase 

in the level of equity incentives (coefficients of 0.095, 0.121, and 0.175, respectively, all of 
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which are statistically significant at 5% level). Similar results are found with robust regressions 

in Columns 4, 5, and 6. We find weak evidence that a significant increase in customer 

concentration leads to a decrease in equity incentives. While the estimated coefficients generally 

display the predicted negative sign, the only significant estimate is the sensitivity of equity 

incentives to a 40% or more increase in sales to major customers (coefficient of -0.075, 

statistically significant at the 5% level in Column 5).  

To understand the change in equity incentives due to significant shocks to revenue 

concentration, as reported in Table 11, we examine both how the boards adjust new equity 

compensation awards and how managers change their financial exposure to firm risk (e.g., by 

exercising stock options). The results are displayed in Table 12, Panels A and B, respectively. 

This analysis follows the approach in Gormley et al. (2013). 

Panel A in Table 12 repeats the exercise in Table 11 with the dependent variable as the 

change in incentives in new equity grants (stock and options). The estimated coefficients in the 

control variables are omitted to conserve space. The table shows that boards increase incentives 

via new equity grants after large drops in sales to major customers. The evidence is weaker with 

respect to the change in incentives following large increases in sales to major customers. One 

interpretation for the lack of evidence of a decline in equity incentives following an increase in 

sales to major customers is that it can be difficult for the board of directors to justify cutting the 

CEO’s equity pay after the CEO gains a major customer.  

Panel B of Table 12 repeats the exercise in Table 11 with the dollar value of the stock 

options exercised by the CEO as the dependent variable. We find evidence that CEOs exercise 

stock options more following large increases in sales to major customers, suggesting that CEOs 

try to reduce their future exposure to firm risk by unwinding stock options after the shock, 

although sometimes the coefficient is statistically significant using a one-tail test only. The 
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inability of CEOs to reduce their personal holdings due to vesting schedules may explain our 

results’ lack of greater statistical significance.32 We also find a positive coefficient on sales to 

major customers when sales decrease by 50%. This finding of increased exercising behavior 

following a large decline in sales to major customers is suggestive of the presence of agency 

conflicts and raises interesting questions for future research.  

6.2. Monitoring as an Alternative Explanation 

An alternative hypothesis to our findings is that major customers engage in monitoring of 

the supplier’s CEO. In this case, the supplier’s board may choose to rely less on equity incentives 

to align the interests of the CEO with those of the shareholders. However, it is debatable whether 

the existence of a few large customers is indeed associated with increased monitoring of the 

firms’ managers. First, the type of monitoring that a customer does of a supplier can be very 

different from shareholder monitoring. While both the customer and shareholders are concerned 

about delivery times, quality control, and pricing, the shareholders’ perspective on these is 

different. For example, faster delivery times to a major customer may compromise delivery times 

to all other customers and conflict with shareholder value maximization; better pricing terms to a 

major customer may likewise conflict with shareholder value maximization. Second, we also 

look for evidence regarding explicit customer monitoring on the supplier firm. We use the 

RiskMetrics (formerly IRRC) Directors database to identify members of the supplier’s board that 

are affiliated with another business entity. Such an affiliation would indicate that the specific 

board member is related with either a customer or a supplier of the firm (data field: 

                                                
32 To capture the unwinding of stock holdings, we also repeat the exercise with the dependent variable being the 
change in the number of shares the CEO owns (shrown variable from Execucomp). However, the change in shares 
owned also contains the number of new stock grants (for which there is no separate information in Execucomp) and 
is therefore a noisy proxy for stock sales. This may explain why we found no result using the change in the number 
of shares owned by the CEO after large changes in customer concentration. 
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business_transaction). RiskMetrics does not separately identify whether the firm is a customer or 

a supplier, limiting inferences from these data. In our sample, we find that, on average, 18% of 

firms without major customers have a board member with a business affiliation, whereas that 

number is 15% for firms with major customers. We do find some evidence that the percentage of 

firms with business affiliated board members is larger for firms with major customers in 

industries with greater customer concentration (Industries 6 and 10, Table 4). However, the 

difference in the frequency of affiliated board members between firms with and without major 

customers is economically small and insignificant at the 5% level. This evidence is inconsistent 

with the idea that major customers monitor the supplier in an explicit fashion. We repeat the 

analysis for business-affiliated compensation committee members, but find no evidence of a 

difference in the composition of the compensation committee conditional on the presence of a 

major customer. Third, Fee et al. (2006) examine whether customers hold equity ownership 

stakes in their suppliers as a form of governance/control mechanism. They find that such equity 

holdings are the exception rather than the norm (approximately 3% of all customer-supplier 

relationships examined in Fee et al. (2006) exhibit this characteristic).  

In summary, we conclude that it is unlikely that customers would monitor their suppliers in 

the same way that the suppliers’ shareholders would. In addition, as an alternative explanation, 

the monitoring hypothesis is unable to explain the result that customer concentration is 

associated with higher future firm risk as well as the result that large adverse shocks to the 

customer’s industry are associated with a lower level of the supplier’s CEO equity incentives.  

 

7. Conclusion 

This paper undertakes a novel empirical investigation of the association between a firm’s 

operating structure and the level of its CEO equity incentives. To capture the link between 
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operating structure and contracting outcomes, we use a sample of U.S. supplier firms that derive 

a large fraction of their revenues from a few customers. We predict and find evidence that 

supplier firms with a higher customer concentration face higher firm risk. This risk leads to the 

unambiguous prediction that supplier firms with a higher customer concentration rely less on 

equity-based incentive compensation. Our unique empirical setting helps us avoid some of the 

common problems that confound many prior empirical studies that examine the association 

between incentive pay and firm volatility.  

Consistent with our main prediction, we find that CEOs’ equity incentives are negatively 

related to the firm’s level of customer concentration. We further conduct a series of cross-

sectional analyses that explore the risk characteristics of supplier-customer relationships on the 

use of equity incentives. We perform several robustness tests to address the potential endogenous 

nature of a firm’s level of customer concentration and the use of equity incentives. We look at 

the impact of a negative shock to the customers’ industries as an exogenous shock to the supplier 

firm’s risk. We examine equity incentives for Chief Financial Officers (CFO), as customer 

concentration is more likely to be exogenous with respect to contracting outcomes for these 

executives. Finally, we conduct a propensity score matching analysis to account for endogeneity. 

The results of these various tests are consistent with the predictions of the paper. 
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APPENDIX 
Variable Definitions 

   
Customer Concentration    
% Sales to Major Customers 
(TotalMCSalePerct) 

= Cumulative sales to major customers scaled by total firm sales. 

% Sales to Largest Customer 
(SingleMCSalePerct) 

= Sales to the single largest customer scaled by total firm sales. 

% Average Sales per Major 
Customer 
(AvgMCSalePerct) 

= Average sales per major customer, defined as % sales to major customers / Total 
number of major customers. The total number of major customers is obtained 
from counting the fields with sales to major customers. In addition, we also take 
into account the fact that firms often disclose in a single field the sales to several 
major customers. In those cases, the field with the name of the customer contains 
information about the number of major customers (e.g. “4 CUSTOMERS”).   

∆(% Sales to MCs) > 25, 40, 50% 
(Chgmcsalesplus__) 

= Indicator variable equal to 1 if there is an increase in % sales to major customers 
greater than 25, 40, or 50%. 

∆( % Sales to MCs) > 25, 40, 50% 
(Chgmcsalesminus__) 

= Indicator variable equal to 1 if there is a decrease in % sales to major customers 
greater than 25, 40, or 50%. 

Compensation   
Log(EquityIncentives) 
(CEO Equity Incentives) 

= The level of equity incentives is defined as the natural logarithm of the change in 
the dollar value of the CEO’s stock and stock option holdings for a 1% increase 
in the firm’s stock price. We use the method developed by Core and Guay (1999, 
2002a) to calculate this variable. Most of the data needed to calculate the change 
in CEO wealth resulting from changes in the value of stock holdings or in the 
value of newly granted stock options are readily available (e.g., the amount of 
stock holdings, stock options granted, strike price, maturity of options, volatility 
of stock, dividend yield, and current stock price can be obtained from 
ExecuComp and the risk free rate from CRSP).  However, calculating the change 
in the value of previously granted stock options requires assumptions regarding 
options holdings, exercise price, and maturity.  Core and Guay (2002a) show that 
their method for estimating option portfolio sensitivity to stock price changes is 
99% correlated with the measure that would be obtained with full information 
about the option portfolio.! 

∆CEO Equity Incentives  = The change in the natural logarithm of CEO Equity Incentives. 
 

CEO Stock option Exercising = The dollar value of stock options exercising (variable “opt_exer_val” from 
Execucomp). 
 

∆CEO New Equity Incentives = The change in the natural logarithm of CEO equity incentives provided by newly 
granted stock options and restricted stock.  

   
Controls    
Log(Market Capitalization) 
LogMktCap 
 

= Logarithm of the market capitalization, calculated as number of shares 
outstanding multiplied by the firm’s stock price at the end of fiscal year.  

Sales growth 
(ChgSales/Assets) 

= Annual change in sales deflated by lagged total assets. 
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R&D Expenditures 
(R&D) 

= R&D expenditures scaled by total assets. 

Book-to-Market 
(Book/Market) 

= Book-to-market value of equity. To remove the effect of extreme outliers, we 
winsorized this variable to be between zero and the 99th percentile. The range of 
values for the book-to-market value of equity is from -31.94 to 9.84, whereas the 
99th percentile is at 1.85. 
 

Business Segments HH Index 
(BusSegmHerfindahl) 

= Herfindahl index based on the sales per business segment in which the firm 

operates. Calculated as , where N = Number of business segments for 
the firm-year and si = sales for segment i. 

Stock Return 
(StockReturn) 

= Cumulative 12-month stock return. 

Return on Assets 
(ROA) 

= Net income before extraordinary items scaled by total assets.  

Firm Volatility 
(LogStdDevRet) 

= The natural logarithm of the standard deviation of monthly stock returns 
calculated over months t-12 to  t. 

Idiosyncratic Variance 
(CDF Idiosy. Variance) 

= The Cumulative Distribution Function of the idiosyncratic variance. Calculated 
using the variance of the residuals from regressions of the firm stock return on the 
market return. The calculation requires a minimum of 24 and a maximum of 36 
months of data. 

Change in Firm Volatility 
(Change in StdRet) 

= The change in LogStdDevRet. 

Market Leverage 
(MarketLeverage) 

= Market leverage defined as debt over book debt plus the market value of equity. 

Industry 
(FF12 Industry) 

= Industry Dummies based on the Fama-French 12-Industry Classification. 

CEO Tenure 
(LogCEOTenure) 

= Natural logarithm of CEO tenure with the firm. 

Sales to Government Entities 
(SalesGovPerct) 
 

= Total sales to government entities as a percentage of total sales to major 
customers. This variable is calculated for each supplier firm-year as (∑i Sales to 
Government Entityi)/ Total Sales  to Major Customers. We match the fiscal year 
of the major customer with that of the supplier. This variable is set to zero when 
the firm does not identify its customer, or when we are unable to match the 
customer name with a GVKEY.  
 

Sales to Major Customers Operating 
in the Supplier’s Industry 
 CustSupPerc_SameInd. 

= 
 

Percentage of sales to major customers operating in the same industry as the 
supplier. We identify industries by the Fama-French 48-industry classification. 
This variable is calculated as the total number of major customers that are in the 
supplier’s industry divided by the total number of major customers. This variable 
is set to zero when the firm does not identify its customer, or when we are unable 
to match the customer name with a GVKEY. 
 

Major Customer R&D Intensity  
(WAvgR&D_Cust) 

= 
 

Weighted average of major customers’ R&D intensity. This variable is calculated 
as  (∑i Sales to Major Customeri*R&D_Custi)/Total Sales to Major Customers, 
where R&D_Custi represents the annual research and development expenses of 
major customer i. We match the fiscal year of the major customer with that of the 
supplier. This variable is set to zero when the firm does not identify its customer, 
or when we are unable to match the customer name with a GVKEY. 
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Negative Shock to Customer’s 
Industry 
(BadCustIndShock) 

= Weighted average of negative shocks to the major customers’ industry (defined 
by an indicator variable if the average drop in the industry (following the 48 
Fama and French (1997) classification) stock returns is larger than 10%, zero 
otherwise). This variable is calculated as  (∑i Sales to Major 
Customeri*IndustryShock_Dummy)/Total Sales to Major Customers. We match 
the fiscal year of the major customer with that of the supplier. This variable is set 
to zero when the firm does not identify its customer, or when we are unable to 
match the customer name with a GVKEY. 
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Table 1 
Sample Selection 

 
 

The sample covers the period of 1992 to 2006. 
 Firm-year 

observations 

Firm-year data for CEOs from Execucomp  23,042 

Observations with positive values for sales, and available data required to 
calculate stock return volatility 18,642 

Observations with no missing data for business segments, market 
leverage, and CEO tenure 15,798 

Observations with equity incentive compensation data  14,247 

Observations where CEOs have been with the firm for more than one 
year 12,771 
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Table 2 
Descriptive Statistics 

 
Panel A: Descriptive statistics of supplier’s firm characteristics (N=12,771) 
 

 Mean Std Dev p25 Median p75 
Equity Incentives 1,351.9 14,476.3 35.7 122.0 407.2 

Log Equity Incentives 4.84 1.87 3.60 4.81 6.01 

Chg Log Equity Incentives 0.13 0.69 -0.19 0.14 0.47 

Stock Returns 0.22 0.70 -0.11 0.13 0.39 

Profit Margin -0.08 2.92 0.02 0.05 0.10 

Std. Dev. Stock Returns 0.11 0.07 0.07 0.10 0.14 

CDF Idiosy. Variance 0.49 0.29 0.24 0.49 0.74 

TotalMCSales Percentage 0.11 0.21 0 0 0.14 

AvgMCSale Percentage 0.05 0.09 0 0 0.06 

SingleMCSales Percentage 0.06 0.12 0 0 0.09 

Nr. Major Customers 1.64 5.02 0 0 1 

Nr. Bus. Segments 2.46 1.65 1 2 4 

BusSegmHerfindahl 0.75 0.27 0.50 0.85 1 

Market Capitalization 5,738.8 18,698.7 489.3 1,288.0 4,027.2 

Log Mkt. Capitalization 7.28 1.56 6.19 7.16 8.30 

Book/Market of Equity 0.49 0.33 0.26 0.43 0.64 

Market Leverage 0.16 0.15 0.03 0.13 0.25 

Research & Development 0.03 0.07 0 0 0.03 

CEO Tenure 8.37 7.53 3.1 5.9 10.9 

Log CEO Tenure 1.98 0.71 1.41 1.93 2.48 
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Table 2 (continued) 
Descriptive Statistics 

 
Panel B: Supplier firm characteristics across different levels of customer concentration 

 

(1) Suppliers 
with no MC 
(N=7,963) 

(2) Suppliers with 
≥10% sales to MC 

(N=3,786) 

(3) Suppliers 
with ≥25% sales 
to MC (N=2,329) 

Test of difference  
(1)=(2) 

(t-stat/p-value) 

Test of 
difference  

(1)=(3) 
(t-stat/p-value) 

 Mean Median Mean Median Mean Median Mean Median Mean Median 
Equity Incentives 1,556.4 137.1 924.8 95.6 431.8 86.0 0.03 0.00 0.00 0.00 
Log Equity Incentives 4.968 4.928 4.591 4.571 4.519 4.466 0.00 0.00 0.00 0.00 
Chg Log Equity Incentives 0.161 0.159 0.072 0.100 0.060 0.082 0.00 0.00 0.00 0.00 
Stock Returns 0.191 0.129 0.208 0.111 0.209 0.099 0.10 0.08 0.13 0.02 
Std. Dev. Stock Returns 0.104 0.087 0.129 0.111 0.136 0.117 0.00 0.00 0.00 0.00 
CDF Idiosy. Variance 0.437 0.408 0.595 0.635 0.633 0.672 0.00 0.00 0.00 0.00 
TotalMCSales Percentage 0 0 0.368 0.310 0.496 0.450 0.00 0.00 0.00 0.00 
AvgMCSale Percentage 0 0 0.145 0.123 0.168 0.138 0.00 0.00 0.00  
SingleMCSales Percentage 0 0 0.190 0.150 0.237 0.200 0.00 0.00 0.00 0.00 
Nr. Major Customers 0 0 5.081 3 6.44 3 0.00 0.00 0.00 0.00 
Nr. Bus. Segments 2.601 2 2.134 1 1.967 1 0.00 0.00 0.00 0.00 
BusSegmHerfindahl 0.728 0.774 0.798 1 0.827 1 0.00 0.00 0.00 0.00 
Market Cap 7,531.1 1,834.7 4,273.9 933.6 3,870.4 836.8 0.00 0.00 0.00 0.00 
Log MktCap 7.564 7.515 6.934 6.839 6.815 6.730 0.00 0.00 0.00 0.00 
Book Equity/Market Equity 0.496 0.442 0.480 0.406 0.488 0.409 0.01 0.00 0.32 0.00 
Market Leverage 0.177 0.141 0.139 0.106 0.134 0.094 0.00 0.00 0.00 0.00 
Research & Development 0.023 0.000 0.052 0.017 0.060 0.022 0.00 0.00 0.00 0.00 
CEO Tenure 8.350 5.833 8.429 6.083 8.552 6.333 0.59 0.01 0.26 0.00 
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Table 3 
Correlation Table 

 
This table presents the Pearson (below the diagonal) and Spearman (above the diagonal) correlations for the main variables used in subsequent 
tests. * indicates statistical significance at 5%. 
 
Panel A: Correlation between main variables used in the tests 

 I. II. III. IV. V. VI. VII. VIII. IX. X. XI. 

            
I. LogEquityIncentives 1 -0.09* 0.19* -0.06* 0.53* -0.37* -0.17* -0.01 -0.14* -0.14* 0.38* 

II. TotalMCSalesPerc -0.10* 1 -0.03* 0.13* -0.19* -0.04* -0.13* 0.24* 0.20* 0.25* 0.02* 
III. Stock Returns 0.16* 0.01 1 0.00 0.14* -0.25* -0.11* -0.02 -0.06* -0.02* 0.08* 
IV. BusSegmHerfindahl -0.08* 0.16* 0.04* 1 -0.22* -0.10* -0.16* -0.01 0.19* 0.31* 0.04* 
V. LogMktCap 0.55* -0.18* 0.09* -0.22* 1 -0.36* -0.02* -0.00 -0.34* -0.45* -0.02* 

VI. Book/Market Equity -0.35* -0.02* -0.25* -0.06* -0.41* 1 0.39* -0.27* -0.09* -0.07* -0.04* 
VII. Market Leverage -0.16* -0.13* -0.12* -0.13* -0.08* 0.37* 1 -0.35* -0.17* -0.24* -0.07* 

VIII. Research & Develop. -0.07* 0.22* 0.03* 0.12* -0.09* -0.19* -0.27* 1 0.25* -0.04* -0.02* 
IX. LogStdDevRet  -0.16* 0.21* 0.07* 0.17 -0.28* -0.01 -0.10* 0.34* 1 0.61* 0.04* 
X. CDF Idiosy. Variance -0.22* 0.28* 0.09* 0.30* -0.44* 0.01 -0.17* 0.33* 0.56* 1 0.05* 

XI. Log CEO Tenure 0.39* 0.02* 0.02* 0.04* -0.02* -0.041* -0.07* -0.01 0.01* 0.05* 1 
            
 

Panel B: Correlation between the customer concentration measures 
 
 

TotalMCSalesPerc 
 

AvgMCSalePerc 
 

SingleMCSalePerc 
 

    
TotalMCSalesPerc 1 0.967* 0.927* 
AvgMCSalePerc 0.730* 1 0.953* 
SingleMCSalePerc 0.839* 0.920* 1 
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Table 4 
Customer Concentration across Industries  

Fama and French (1997) 12-Industry Classification 
 

  
Total sample of 

suppliers 

Suppliers with 
customers’ sales ≥10% 

total sales 

Suppliers with 
customers’ sales ≥25% 

total sales 
 Industry Description  (1)   (2)   (3)  
  Freq. Percent Cum. Freq. Percent Cum. Freq. Percent Cum. 

1 Consumer Non-Durables -- Food, Tobacco, Textiles, 
Apparel, Leather, Toys 911 7.13 7.13 317 8.37 8.37 186 7.99 7.99 

2 Consumer Durables -- Cars, TVs, Furniture, Household 
Appliances 421 3.30 10.43 205 5.41 13.79 150 6.44 14.43 

3 Manufacturing -- Machinery, Trucks, Planes, Off Furn, 
Paper, Com Printing 1,883 14.74 25.17 602 15.90 29.69 302 12.97 27.39 

4 Oil, Gas, and Coal Extraction and Products 520 4.07 29.25 261 6.89 36.58 150 6.44 33.83 
5 Chemicals and Allied Products 477 3.74 32.98 128 3.38 39.96 53 2.28 36.11 
6 Business Equipment -- Computers, Software, and Electronic 

Equipment 2,220 17.38 50.36 1,048 27.68 67.64 675 28.98 65.09 
7 Telephone and Television Transmission 305 2.39 52.75 44 1.16 68.81 18 0.77 65.87 
8 Utilities 887 6.95 59.70 53 1.40 70.21 11 0.47 66.34 
9 Wholesale, Retail, and Some Services (Laundries, Repair 

Shops) 1,610 12.61 72.30 177 4.68 74.88 110 4.72 71.06 
10 Healthcare, Medical Equipment, and Drugs 1,007 7.89 80.19 466 12.31 87.19 362 15.54 86.60 
11 Finance 998 7.81 88.00 83 2.19 89.38 48 2.06 88.66 
12 Other -- Mines, Construction, Building Materials, Transport, 

Hotels, Business Services, Entertainment 1,532 12.00 100.0 402 10.62 100.0 264 11.34 100.0 
 Total 12,771 100.0  3,786 100.0  1,857 100  
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Table 5 
Customer Concentration and Future Stock Return Volatility 

 
Regressions of the idiosyncratic variance of stock returns (Columns 1, 2, 5, and 6) and stock return volatility (measured as the log of standard 
deviation of stock returns (Columns 3, 4, 7, and 8) on lagged sales to major customers. The variables are defined in the appendix. Heteroskedasticity-
robust t-statistics with standard errors clustered by firm are reported for the OLS regressions. The values of the t-statistics are reported in parentheses. 
* indicates significance at 10%; **  at 5%, and *** at 1% using two-sided tests. 

      

 
Pred. 
Sign 

OLS Regressions  Robust Regressions 

  (1) (2) (3) (4) (5) (6) (7) (8) 
BusSegmHerfindahlt-1  0.015*** 0.015*** 0.006*** 0.006*** 0.011*** 0.011*** 0.006*** 0.006*** 
  (3.62) (3.71) (4.28) (4.40) (3.35) (3.43) (5.29) (5.33) 
StockReturn t-1  0.008*** 0.008*** 0.007*** 0.007*** 0.007*** 0.007*** 0.007*** 0.007*** 
  (4.11) (4.15) (6.75) (6.82) (4.26) (4.29) (11.88) (12.03) 
LogMktCapt-1  -0.011*** -0.011*** -0.004*** -0.004*** -0.008*** -0.008*** -0.003*** -0.003*** 
  (-13.30) (-13.33) (-13.32) (-13.31) (-11.02) (-11.01) (-16.66) (-16.66) 
Book/Markett-1  0.008** 0.008** -0.003** -0.003** 0.013*** 0.013*** -0.001 -0.001 
  (2.07) (2.10) (-2.10) (-2.06) (5.41) (5.42) (-0.86) (-0.80) 
R&Dt-1  0.128*** 0.128*** 0.074*** 0.073*** 0.103*** 0.102*** 0.082*** 0.082*** 
  (7.11) (6.94) (5.64) (5.56) (7.35) (7.32) (18.01) (17.85) 
MarketLeveraget-1  0.043*** 0.043*** 0.012*** 0.012*** 0.032*** 0.032*** 0.007*** 0.007*** 
  (5.40) (5.35) (4.04) (3.98) (5.22) (5.15) (3.66) (3.54) 
CDF Idiosy. Variancet-1  0.846*** 0.846***   0.914*** 0.916***   
  (155.12) (155.05)   (253.13) (254.03)   
LogStdDevRett-1    0.489*** 0.490***   0.443*** 0.445*** 
    (37.33) (37.46)   (74.00) (74.30) 
TotalMCSalePerctt-1 + 0.024***  0.013***  0.015***  0.012***  
  (4.78)  (6.38)  (3.58)  (8.41)  
SingleMCSalePerctt-1 +  0.036***  0.021***  0.021***  0.019*** 
   (4.22)  (5.95)  (2.99)  (8.36) 
Year Dummies  Yes Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies  Yes Yes Yes Yes Yes Yes Yes Yes 
Observations  12,771 12,771 12,771 12,771 12,771 12,771 12,771 12,771 
Adjusted R-squared  0.868 0.868 0.578 0.578 0.902 0.902 0.643 0.643 
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Table 6 
Customer Concentration and CEO Equity Incentives  

 
Regressions of the natural logarithm of total equity incentives on lagged sales to major customers. Equity incentives are measured as the dollar 
change in the CEO's wealth from a 1% stock price increase (Baker and Hall, 2004, and Core and Guay, 2002a). We compute this measure as: 1% 
× (share price) × (the number of shares held) + 1% × (share price) × (option Chg) × (the number of options held). The variables are defined in the 
appendix. Heteroskedasticity-robust t-statistics with standard errors clustered by firm are reported for the OLS regressions. The values of the t-
statistics are reported in parentheses. * indicates significance at 10%, ** at 5%, and *** at 1% using two-sided tests.  
    

 Pred. 
Sign 

OLS Regressions  Robust Regressions 

  (1) (2) (3) (4) (5) (6) (7) (8) 
BusSegmHerfindahlt-1  0.03** 0.03*** 0.03** 0.03** 0.03* 0.03** 0.03* 0.03** 
  (2.17) (2.64) (2.33) (2.53) (1.84) (2.11) (1.89) (2.03) 
StockReturn t-1  0.33*** 0.33*** 0.33*** 0.33*** 0.34*** 0.34*** 0.34*** 0.34*** 
  (12.37) (12.35) (12.33) (12.28) (14.91) (14.87) (14.84) (14.75) 
LogMktCapt-1  0.63*** 0.62*** 0.62*** 0.62*** 0.60*** 0.60*** 0.60*** 0.60*** 
  (28.36) (28.19) (28.10) (28.06) (67.48) (66.80) (66.78) (66.74) 
Book/Markett-1  -0.57*** -0.57*** -0.57*** -0.57*** -0.63*** -0.63*** -0.64*** -0.63*** 
  (-6.42) (-6.42) (-6.45) (-6.42) (-15.92) (-15.84) (-15.96) (-15.92) 
R&Dt-1  -1.91*** -1.85*** -1.84*** -1.84*** -2.01*** -1.96*** -1.96*** -1.95*** 
  (-5.72) (-5.60) (-5.62) (-5.60) (-10.82) (-10.56) (-10.50) (-10.48) 
MarketLeveraget-1  -0.18 -0.20 -0.19 -0.20 -0.07 -0.09 -0.08 -0.09 
  (-0.89) (-1.02) (-0.98) (-1.00) (-0.82) (-1.11) (-0.99) (-1.06) 
CDF Idiosy. Variancet-1  0.24** 0.28*** 0.26*** 0.27*** 0.24*** 0.27*** 0.26*** 0.27*** 
  (2.50) (2.84) (2.71) (2.82) (4.72) (5.41) (5.10) (5.35) 
LogCEOTenuret  0.98*** 0.98*** 0.98*** 0.98*** 1.02*** 1.02*** 1.02*** 1.02*** 
  (27.48) (27.44) (27.49) (27.47) (67.94) (68.10) (68.06) (68.06) 
TotalMCSalePerctt-1 -  -0.34***    -0.32***   
   (-2.93)    (-5.64)   
AvgMCSalePerctt-1 -   -0.59***    -0.55***  
    (-2.68)    (-4.62)  
SingleMCSalePerctt-1 -    -0.57***    -0.54*** 
     (-3.23)    (-5.71) 
Year Dummies  Yes Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies  Yes Yes Yes Yes Yes Yes Yes Yes 
Observations  12,771 12,771 12,771 12,771 12,771 12,771 12,771 12,771 
Adjusted R-squared  0.543 0.544 0.544 0.544 0.569 0.570 0.570 0.570 
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Table 7 
Major Customer Characteristics and CEO Equity Incentives 

 
Regressions of the total equity incentives, measured as the dollar change in the CEO's wealth from a 1% stock price increase (Baker and Hall, 2004, and Core 
and Guay, 2002a) on different types of major customers. The types of major customers considered are government entities, customers that invest heavily in 
R&D, and customers that operate in the same industry as the suppliers. The variables are defined in the appendix. Heteroskedasticity-robust t-statistics with 
standard errors clustered by firm are reported for the OLS regressions. The values of the t-statistics are reported in parentheses. * indicates significance at 
10%, ** at 5%, and *** at 1% using two-sided tests.  

 
      Panel A: OLS regressions 

 Exp.       
 Sign (1) (2) (3) (4) (5) (6) 
AvgMCSalePerctt-1 - -0.64*** -0.71*** -0.44* -0.49** -0.41* -0.49* 
  (-2.79) (-2.96) (-1.91) (-2.05) (-1.78) (-1.94) 
SalesGovPerctt-1 + 0.19 -0.18     
  (1.32) (-0.96)     
AvgMCSalePerctt-1*SalesGovPerctt-1 +  1.58***     
   (2.88)     
WAvgR&D_Custt-1 -   -3.02*** -4.05***   
    (-3.12) (-2.91)   
AvgMCSalePerctt-1*WAvgR&D_Custt-1 -    5.52   
     (1.14)   
CustSupPerc_SameIndt-1 -     -0.37*** -0.49*** 
      (-3.12) (-3.43) 
AvgMCSalePerctt-1*CustSupPerc_SameIndt-1 -      0.69 
       (1.38) 
        
Control Variables  Yes Yes Yes Yes Yes Yes 
Year Dummies  Yes Yes Yes Yes Yes Yes 
Industry Dummies  Yes Yes Yes Yes Yes Yes 
Observations  12,771 12,771 12,771 12,771 12,771 12,771 
Adjusted R-squared  0.5439 0.5440 0.5445 0.5445 0.5446 0.5447 
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Table 7 (continued) 
Major Customer Characteristics and CEO Equity Incentives  

 
      Panel B: Robust regressions 

 Exp.       
 Sign (1) (2) (3) (4) (5) (6) 
AvgMCSalePerctt-1 - -0.62*** -0.70*** -0.39*** -0.42*** -0.40*** -0.47*** 
  (-5.08) (-5.56) (-3.19) (-3.22) (-3.24) (-3.57) 
SalesGovPerctt-1 + 0.22** -0.13     
  (2.15) (-0.72)     
AvgMCSalePerctt-1*SalesGovPerctt-1 +  1.49**     
   (2.39)     
WAvgR&D_Custt-1 -   -3.00*** -3.42***   
    (-4.81) (-3.64)   
AvgMCSalePerctt-1*WAvgR&D_Custt-1 -    2.29   
     (0.61)   
CustSupPerc_SameIndt-1 -     -0.28*** -0.37*** 
      (-3.90) (-3.71) 
AvgMCSalePerctt-1*CustSupPerc_SameIndt-1 -      0.51 
       (1.33) 
        
Control Variables  Yes Yes Yes Yes Yes Yes 
Year Dummies  Yes Yes Yes Yes Yes Yes 
Industry Dummies  Yes Yes Yes Yes Yes Yes 
Observations  12,771 12,771 12,771 12,771 12,771 12,771 
Adjusted R-squared  0.5695 0.5697 0.5697 0.5696 0.5695 0.5695 
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Table 8 
The Impact of Negative Customer Industry Shocks on Firm Volatility and CEO Equity Incentives 

This table presents regression results of the impact of a negative shock to the customer’s industry on the idiosyncratic variance of stock returns (Columns 1 and 2), 
on total stock return volatility (measured as the log of the standard deviation of stock returns (Columns 3 and 4)), and on total equity incentives (natural logarithm 
of total equity incentives measured as the dollar change in the CFO's wealth from a 1% stock price increase (Columns 5 through 8)). The variables are defined in 
the appendix. Columns 1, 3, 5, and 7 report OLS regression results. Columns 2, 4, 6, and 8 report Robust regression results. Heteroskedasticity-robust t-statistics 
with standard errors clustered by firm are reported for the OLS regressions. The values of the t-statistics are reported in parentheses. * indicates significance at 
10%; ** at 5%, and *** at 1% using two-sided tests. 

      

 Idiosyncratic Variance 
of Stock Returns Stock Return Volatility Log of Total Equity Incentives 

 (1) (2) (3) (4) (5) (6) (7) (8) 
BusSegmHerfindahlt-1 0.02*** 0.01*** 0.01*** 0.01*** 0.02 0.02 0.06 0.06 
 (4.02) (3.59) (4.90) (5.97) (0.24) (0.54) (0.65) (1.31) 

StockReturn t-1 0.01*** 0.01*** 0.01*** 0.01*** 0.33*** 0.33*** 0.34*** 0.35*** 

 (4.14) (4.31) (6.85) (12.26) (12.27) (14.67) (12.70) (15.29) 

LogMktCapt-1 -0.01*** -0.01*** -0.00*** -0.00*** 0.63*** 0.60*** 0.60*** 0.58*** 
 (-13.72) (-11.44) (-14.27) (-17.86) (28.62) (67.15) (29.22) (68.90) 
Book/Markett-1 0.01** 0.01*** -0.00** -0.00 -0.57*** -0.64*** -0.58*** -0.64*** 
 (2.12) (4.34) (-2.07) (-0.75) (-6.50) (-15.96) (-6.62) (-16.13) 
R&Dt-1 0.13*** 0.11*** 0.08*** 0.08*** -1.87*** -1.97*** -1.70*** -1.81*** 
 (7.15) (7.53) (5.67) (18.38) (-5.57) (-10.68) (-4.98) (-9.61) 
MarketLeveraget-1 0.04*** 0.03*** 0.01*** 0.01*** -0.18 -0.07 -0.16 -0.06 
 (5.24) (5.08) (3.82) (3.28) (-0.92) (-0.90) (-0.80) (-0.70) 

CDF Idiosy. Variancet-1 0.85*** 0.89***   0.25*** 0.25***   
 (156.78) (234.44)   (2.65) (4.95)   
LogStdDevRett-1   0.49*** 0.45***   -0.28 -0.20 
   (37.62) (74.69)   (-0.71) (-0.83) 

LogCEOTenuret     0.98*** 1.02*** 0.98*** 1.02*** 
     (27.51) (68.02) (27.44) (68.03) 
BadCustIndShockt-1 0.02** 0.02*** 0.02*** 0.01*** -0.53*** -0.50*** -0.51*** -0.47*** 
 (2.42) (3.69) (4.19) (7.40) (-5.45) (-6.02) (-5.26) (-5.70) 
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 12,771 12,771 12,771 12,771 12,771 12,771 12,771 12,771 
Adjusted R-squared 0.868 0.903 0.577 0.644 0.544 0.570 0.544 0.569 
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Table 9 

Customer Concentration and CFO Equity Incentives 
Regressions of the natural logarithm of total equity incentives for Chief Financial Officers (CFO) on the lagged percentage of sales to major 
customers. Equity incentives are measured as the dollar change in the CFO's wealth from a 1% stock price increase (Baker and Hall, 2004, and 
Core and Guay, 2002a). We compute this measure as: 1% × (share price) × (the number of shares held) + 1% × (share price) × (option Chg) × (the 
number of options held). The variables are defined in the appendix. Heteroskedasticity-robust t-statistics with standard errors clustered by firm are 
reported for the OLS regressions. The values of the t-statistics are reported in parentheses. * indicates significance at 10%, ** at 5%, and *** at 
1% using two-sided tests.      

  
OLS Regressions 

 
          Robust Regressions 

 (1) (2) (3) (4) (5) (6) (7) (8) 
BusSegmHerfindahlt-1 -0.001 0.034 0.011 0.020 0.039 0.070 0.051 0.059 
 (-0.01) (0.40) (0.14) (0.24) (0.91) (1.63) (1.19) (1.37) 

StockReturn t-1 0.399*** 0.397*** 0.398*** 0.397*** 0.417*** 0.413*** 0.416*** 0.414*** 

 (16.37) (16.31) (16.34) (16.28) (19.58) (19.48) (19.55) (19.47) 

LogMktCapt-1 0.553*** 0.548*** 0.550*** 0.549*** 0.577*** 0.572*** 0.574*** 0.573*** 
 (34.83) (34.32) (34.51) (34.43) (65.75) (65.20) (65.22) (65.20) 
Book/Markett-1 -0.252*** -0.245*** -0.253*** -0.250*** -0.226*** -0.220*** -0.228*** -0.225*** 
 (-3.76) (-3.71) (-3.79) (-3.76) (-6.15) (-6.01) (-6.20) (-6.12) 
R&Dt-1 -0.801*** -0.725*** -0.758*** -0.740*** -0.674*** -0.600*** -0.622*** -0.605*** 
 (-2.92) (-2.68) (-2.79) (-2.74) (-3.92) (-3.49) (-3.62) (-3.51) 
MarketLeveraget-1 0.243 0.210 0.227 0.224 0.291*** 0.257*** 0.276*** 0.273*** 
 (1.55) (1.35) (1.46) (1.44) (3.71) (3.28) (3.52) (3.48) 
CDF Id.Variancet-1 -0.437*** -0.388*** -0.420*** -0.407*** -0.409*** -0.362*** -0.392*** -0.379*** 
 (-5.13) (-4.53) (-4.92) (-4.76) (-8.49) (-7.47) (-8.11) (-7.83) 
TotalMCSalePerctt-1  -0.435***    -0.405***   
  (-5.16)    (-7.61)   
AvgMCSalePerctt-1   -0.489***    -0.477***  
   (-2.71)    (-4.15)  
SingleMCSalePerctt-1    -0.510***    -0.489*** 
    (-3.58)    (-5.42) 
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 
Adjusted R-squared 0.477 0.480 0.478 0.479 0.509 0.512 0.510 0.510 



53 
 

 
Table 10 

Propensity Score Matching Analysis  
 

Panel A of this table reports the results of a Logit model estimating the probability of reporting a customer 
accounting for more than 10% of total sales. The variables are defined in the appendix. The values of the z-
statistics are reported in parentheses. * indicates significance at 10%, ** at 5%, and *** at 1% using two-
sided tests.  

 
 

Panel A: Modeling the probability of customer concentration 
 

                                                                                                  Dependent variable:  
                                                                                   Indicator that a firm has a customer  

                                                                           representing more than 10% sales 
LogMktCapt-1 -0.118*** 
 (-5.95) 
Book/Markett-1 -0.002 
 (-0.02) 
R&Dt-1 0.833*** 
 (2.35) 
NumberBusinessSegmt-1 -0.154*** 
 (-8.62) 
BusSegmHerfindahlt-1  -0.008 
 (-0.28) 
StockReturn t-1 -0.051 
 (-0.25) 
MarketLeveraget-1 -1.754*** 
 (-4.63) 
CDF_IdVariancet-1 1.318*** 
 (11.99) 
LogCEOTenuret 0.005 
 (0.14) 
  
Year Dummies Yes 
Industry Dummies Yes 
Observations 12,771 
Pseudo R-squared 0.152 
 
 

Panel B: Differences in equity incentives between treatment and propensity score matched firms 

 

Number of treatment firms 2,772 
Number of matched pairs 2,772 
Mean difference in log of equity incentives (treatment-match) -0.118** 
Paired t-statistic -2.46 
p-Value 0.014 
p-Value with bootstrapped standard errors  0.015 
Median difference in log of equity incentives (treatment-match) -0.102** 
Wilcoxon matched-pairs signed-ranks z-statistic 2.178 
p-Value 0.029 
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Table 11 
Changes in Customer Concentration and Changes in CEO Equity Incentives 

 
This table reports the regression results of the change in the natural logarithm of total equity incentives on large 
changes in sales to major customers, while controlling for economic factors expected to explain changes in CEO 
equity incentives. Panel A provides descriptive statistics for the change in CEO equity incentives in response to 
changes in sales to major customers accounting for 25%, 40%, or 50% of total sales. Panel B presents the 
regression results. The variables are defined in the appendix. Equity incentives are measured as the dollar change 
in the CEO's wealth from a 1% stock price increase (Baker and Hall, 2004, and Core and Guay, 2002a).  
Heteroskedasticity-robust t-statistics with standard errors clustered by firm are reported for the OLS regressions. 
The values of the t-statistics are reported in parentheses. * indicates significance at 10%, ** at 5%, and *** at 1% 
using two-sided tests.  

 
 

Panel A: Descriptive statistics 
     Percentile  
 N Mean Std. dev. 25th Median 75th 
       

Chgmcsaleplus25t-1 231 0.11 0.76 -0.39 0.12 0.54 
Chgmcsaleplus40t-1 115 -0.02 0.78 -0.50 -0.03 0.38 
Chgmcsaleplus50t-1 73 -0.04 0.82 -0.51 -0.03 0.36 
Chgmcsaleminus25t-1 229 0.12 0.81 -0.28 0.13 0.63 
Chgmcsaleminus40t-1 113 0.17 0.80 -0.25 0.15 0.72 
Chgmcsaleminus50t-1 79 0.22 0.76 -0.25 0.15 0.74 

       
  



55 
 

Table 11 (continued) 
Changes in Customer Concentration and Changes in CEO Equity Incentives 

 
 
         Panel B: Regressions 

 Pred. OLS Regressions Robust Regressions 
 Sign (1) (2) (3) (4) (5) (6) 
BusSegmHerfindahlt-1  -0.039** -0.039** -0.039** -0.028* -0.029* -0.029* 
  (2.17) (2.17) (2.16) (1.86) (1.91) (1.90) 
StockReturn t-1  0.221*** 0.221*** 0.222*** 0.224*** 0.224*** 0.226*** 
  (12.41) (12.45) (12.49) (26.93) (26.96) (27.12) 
StockReturn t  0.760*** 0.759*** 0.759*** 0.739*** 0.737*** 0.738*** 
  (46.37) (46.25) (46.27) (83.56) (83.37) (83.45) 
ROA t  0.305*** 0.305*** 0.306*** 0.316*** 0.322*** 0.329*** 
  (4.16) (4.16) (4.17) (11.51) (11.72) (12.00) 
LogMktCapt-1  -0.012*** -0.012*** -0.012*** -0.006* -0.006* -0.006* 
  (2.97) (3.02) (2.98) (1.78) (1.85) (1.83) 
Book/Markett-1  0.183*** 0.183*** 0.183*** 0.164*** 0.165*** 0.166*** 
  (8.16) (8.19) (8.20) (11.60) (11.65) (11.73) 
R&Dt-1  0.383*** 0.392*** 0.387*** 0.420*** 0.429*** 0.425*** 
  (3.89) (3.98) (3.88) (6.27) (6.41) (6.34) 
MarketLeveraget-1  0.124*** 0.124*** 0.125*** 0.120*** 0.121*** 0.122*** 
  (3.12) (3.13) (3.17) (4.21) (4.28) (4.31) 
CDF_IdVariancet-1  -0.273*** -0.271*** -0.270*** -0.221*** -0.220*** -0.220*** 
  (11.57) (11.51) (11.49) (12.25) (12.19) (12.20) 
Change in StdRett  1.729*** 1.723*** 1.720*** 1.684*** 1.678*** 1.681*** 
  (9.81) (9.77) (9.75) (19.44) (19.39) (19.44) 
LogCEOTenuret  -0.083*** -0.083*** -0.083*** -0.079*** -0.079*** -0.080*** 
  (12.15) (12.16) (12.18) (14.70) (14.67) (14.72) 
ChgSalest/Assetst-1  -0.060*** -0.061*** -0.061*** -0.051*** -0.052*** -0.053*** 
  (2.83) (2.84) (2.85) (5.01) (5.07) (5.22) 
Chgmcsaleplus25t-1 - 0.005   -0.011   
  (0.14)   (0.44)   
Chgmcsaleminus25t-1 + 0.095**       0.110***   
  (2.25)      (4.22)   
Chgmcsalesplus40t-1 -  -0.063   -0.075**  
   (1.13)   (2.06)  
Chgmcsaleminus40t-1 +  0.121**   0.174***  

   (2.18)   (4.72)  
Chgmcsaleplus50t-1 -   -0.084   -0.071 
                (1.17)     (1.56) 
Chgmcsaleminus50t-1 +   0.175***     0.252*** 
    (2.65)     (5.75) 
Year Dummies  Yes Yes Yes Yes Yes Yes 
Industry Dummies  Yes Yes Yes Yes Yes Yes 
Observations  11,309 11,309 11,309 11,309 11,309 11,309 
Adjusted R-squared  0.360 0.360 0.360 0.522 0.522 0.523 
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Table 12 

Changes in Customer Concentration and Changes in CEO New Equity Incentives and Stock Option 
Exercising 

 
This table reports the regression results of the change in the log of equity incentives from new grants of stock and options 
on large changes in sales to major customers in Panel A, and the regression results of the natural logarithm of one plus the 
value of stock option exercising ($million) on large changes in sales to major customers in Panel B. Control variables are 
the same as those in Table 11, omitted here for brevity. The variables are defined in the appendix. Equity incentives are 
measured as the dollar change in the CEO's value of equity from new options and new restricted stock grants for a 1% 
stock price increase (Baker and Hall, 2004, and Core and Guay, 2002a).  Heteroskedasticity-robust t-statistics with 
standard errors clustered by firm are reported for the OLS regressions. The values of the t-statistics are reported in 
parentheses. * indicates significance at 10%, ** at 5%, and *** at 1% using two-sided tests. ## indicates significance at 
10%, ## at 5%, and ### at 1% using one-sided tests. 

 
 
          Panel A: Regressions of changes in CEO new equity incentives 

 Pred. OLS Regressions Robust Regressions 
 Sign (1) (2) (3) (4) (5) (6) 
Chgmcsaleplus25t-1 - 0.08   0.07   
  (0.89)   (0.53)   
Chgmcsaleminus25t-1 + 0.22**   0.30**   
  (2.31)   (2.01)   
Chgmcsalesplus40t-1 -  -0.01   -0.02  
   (-0.04)   (-0.31)  
Chgmcsaleminus40t-1 +  0.39**   0.12**  
   (2.58)   (2.26)  
Chgmcsaleplus50t-1 -   -0.13*   -0.17* 
    (-1.75)  (-1.90) 
Chgmcsaleminus50t-1 +   0.14*   0.17* 
    (1.91)   (1.95) 
        
Controls  Yes Yes Yes Yes Yes Yes 
Year Dummies  Yes Yes Yes Yes Yes Yes 
Industry Dummies  Yes Yes Yes Yes Yes Yes 
Observations  11,309 11,309 11,309 11,309 11,309 11,309 
Adjusted R-squared  0.0597 0.0596 0.0597 0.1067 0.1068 0.1069 
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Table 12 (Continued) 
Changes in Customer Concentration and Changes in CEO New Equity Incentives and Stock Option 

Exercising 
 

 
Panel B: Regressions of CEO’s value of stock options exercised 
 Pred. OLS Regressions Robust Regressions 
 Sign (1) (2) (3) (4) (5) (6) 
Chgmcsaleplus25t-1 + 0.38*,##   0.44*,##   
  (1.85)   (1.91)   
Chgmcsaleminus25t-1 - 0.20   0.24   
  (0.89)   (1.01)   
Chgmcsalesplus40t-1 +  0.45#   0.54*,##  
   (1.57)   (1.71)  
Chgmcsaleminus40t-1 -  0.39   0.45  
   (1.19)   (1.36)  
Chgmcsaleplus50t-1 +   0.55#   0.65*,## 
    (1.57)   (1.68) 
Chgmcsaleminus50t-1 -   0.66*,##   0.73*,## 
    (1.77)   (1.84) 
        
Controls  Yes Yes Yes Yes Yes Yes 
Year Dummies  Yes Yes Yes Yes Yes Yes 
Industry Dummies  Yes Yes Yes Yes Yes Yes 
Observations  11,309 11,309 11,309 11,309 11,309 11,309 
Adjusted R-squared  0.1828 0.1827 0.1829 0.1814 0.1813 0.1814 
        

 


