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forging enduring trade relationships could help a firm

achieve a stronger competitive position ( Patatoukas, 2012 ),

relying on major customers for a large proportion of sales

represents a significant source of risk for the supplying

firm. For example, a supplier may incur significant losses

when its major customers become financially distressed or

declare 
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tant source of firm risk. For example, Campello and

Gao (2017) show that the concentration of a supplier’s

customer base adversely affects its relations with credi-

tors. Dhaliwal et al. (2016) find higher customer concen-

tration risk is associated with higher costs of equity, and

Liu et al. (2018) provide evidence that customer concentra-

tion risk hinders suppliers’ ability to raise external fund-

ing through receivable securitization. Our findings enrich

this stream of research by showing that customer concen-

tration risk could have a significant effect on the supplier

CEO’s risk-taking incentives in her compensation package. 

Third, our paper is related to a small group of stud-

ies documenting that considerations from firms in the

same industry or in the supply chain affect the op-

timal structure of the firm in question. For example,

Karuna (2007) finds that firms provide stronger perfor-

mance incentives when competition from industry rivals

is greater. Hertzel et al. (2008) show that suppliers to

bankruptcy-filing firms experience negative and significant

stock price reactions around filing and pre-filing distress

dates. Coles et al. (2018) find that the external pay gap be-

tween the CEO in question and the highest-paid CEO in the

same industry provides tournament incentives that affect

firm performance and risk. Harford et al. (2019) demon-

strate that significant trade relationships and economic

links incrementally explain firms’ acquisition activities.

Complementary to these studies, we examine how eco-

nomic links along the supply chain affect managerial risk-

taking incentives in the context of moral hazard. In turn,

the fact that product market relationships are sufficiently

important to be manifested in the design of managerial in-

centive schemes suggests an extended concept of the firm

as a managed economic system that permeates a firm’s

formal boundaries, entailing system-wide considerations

about incentive provision problems. 

In a contemporaneous paper, Liu et al. (2021) study a

similar question to ours. Exploiting import tariff reductions

as an experimental setting, they also provide evidence that

a firm’s relationship with major customers can have a sub-

stantial effect on its managerial compensation structure.

Yet, the two papers differ in important aspects. First, their

construction of important customer relationships includes

both major customers that account for at least 10% of the

firm’s total revenue and other voluntarily disclosed, non-

major customers (i.e., contribute less than 10% of total

sales). We, however, focus only on major customers and

adhere to the objective cutoff rule to maintain uniformity. 3

Also, note that our customer concentration risk argument

relies primarily on the proportion of sales to major cus-

tomers being sufficiently large: if such a customer removes

its business from a supplier, this would be a serious dis-

ruption to that supplier. Second, Liu et al. (2021) restrict

their sample to manufacturing firms and show that manu-

facturing firms with varying degrees of customer concen-

tration adjust CEO vega differently in response to com-

petition shocks. Our results, based on a full sample of
( Itzkowitz, 2013 ), innovation ( Chu et al., 2019 ; He and 
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2.3. Measuring customer concentration 

We identify firms’ major customers using Compustat’s

Segment Customer database. This information is publicly

available because SFAS No. 14 (before 1997) and FAS No.

131 (after 1997) require firms to report all customers that

account for 10% or more of total firm revenues. The Seg-

ment database provides the type and name of a major cus-

tomer, along with the dollar amount of annual revenues

generated from each major customer. Although regulations

only require suppliers to disclose customers representing

at least 10% of revenues, suppliers could voluntarily report

customers that account for less than 10% of revenues (i.e.,

nonmajor customers). We exclude these customers from

our concentration calculations for two important reasons. 4

First, voluntary disclosure choices in the context of infor-

mation about customers are a result of the tradeoff be-

tween the benefits of reducing information asymmetry and

the costs of being in a disadvantaged position relative to

competitors ( Ellis et al., 2012 ). Thus, the presence of non-

major customers in the data would be endogenously deter-

mined, resulting in a sample selection problem. That is, if

product market competition incentivizes firms to withhold

information about sales ( Dedman and Lennox, 2009 ), non-

major customers are less likely to appear in competitive

industries and in times of high  

in
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Table 1 

Summary statistics. 

Panel A reports a summary of the relative variation in the measures of customer concentration between and within firms. 

The first row reports the standard deviation for the full sample. The second and third rows report the standard deviation 

across different firms controlling for the time-series mean and within each firm. Panel B reports summary statistics for the 

variables used in our baseline analysis. For each variable, we report the number of observations, mean, standard deviation, 

25th percentile, median, and 75th percentile. All variables are defined in Appendix. 

Panel A. Panel variance statistics 

Major customer sales Customer HHI 

Overall std. dev. 0.181 0.076 

Between firm std. dev. 0.173 0.075 

Within firm std. dev. 0.095 0.046 

Panel B. Descriptive statistics 

Obs. Mean Std. dev. 25th Median 75th 

Main variables 

Vega (thousand $) 38,366 115.398 199.723 7.823 39.271 124.973 

Ln(1 + Vega) 38,366 3.387 1.964 2.177 3.696 4.836 

Ln(1 + Augmented vega_S) 32,538 4.001 2.247 2.788 4.495 5.657 

Ln(1 + Augmented vega_SC) 32,538 4.006 2.252 2.806 4.498 5.660 

Major customer sales 38,366 0.077 0.181 0.000 0.000 0.000 

Customer HHI 38,366 0.022 0.076 0.000 0.000 0.000 

Customer concentration measures for firms with a major customer 

Major customer sales 8738 0.340 0.233 0.144 0.263 0.470 

Customer HHI 8738 0.096 0.136 0.020 0.045 0.107 

Control variables 

Sales (million $) 38,366 4755.908 9162.636 488.957 1352.919 4220.266 

ROA 38,366 0.035 0.096 0.011 0.040 0.079 

Tobin’s Q 38,366 1.882 1.210 1.133 1.470 2.128 

Leverage 38,366 0.237 0.190 0.072 0.219 0.355 

Volatility 38,366 0.109 0.058 0.068 0.095 0.133 

Stock return 38,366 0.144 0.452 −0.123 0.099 0.335 

Age 38,366 55.910 7.009 51.000 56.000 60.000 

Tenure 38,366 8.328 7.030 3.000 6.000 11.000 

CEO ownership 38,366 0.092 0.289 0.000 0.000 0.000 

CEO duality 38,366 0.519 0.500 0.000 1.000 1.000 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( Stock return ); investment opportunities, measured as To-

bin’s q ( Tobin’s q ); information quality, measured as stock

return volatility ( Volatility ); and firm leverage ( Leverage ).

Moreover, the CEO characteristics that we control for in-

clude age ( Age ), tenure ( Tenure ), an indicator of whether

the CEO also serves as the chairman of the board ( CEO

duality ), and an indicator of whether the CEO holds more

than 5% of the firm’s outstanding shares ( CEO ownership ).

Appendix provides detailed variable definitions. 

2.6. Summary statistics 

Panel B of Table 1 reports summary statistics of the

variables used in our baseline analysis. The dependent

variable Vega has a mean value of $115,398, which is com-

parable to the reported mean of $149,453 in Table 1 of

Hayes et al. (2012) . On average, sales to all major cus-

tomers account for 7.7% of total revenue. For the subset

of suppliers that disclose at least one major customer, the

mean sales to all major customers account for 34.0% of

these suppliers’ total revenue. 8 The mean Customer HHI

is 2.2% for the whole sample and 9.6% for the subset
8 In 23% of our observations, a firm reports that at least one major cus- 

tomer accounts for 10% or more of revenues. 
of suppliers with at least one major customer. These re- 

sults are comparable to those of Dhaliwal et al. (2016) and 

Campello and Gao (2017) . 

An average firm in our sample has a sales revenue of 

$4.76 billion, a return on assets of 3.5%, a Tobin’s q of 1.88, 

a stock return of 14.4%, stock return volatility of 0.11, and a 

leverage of 23.7%. In addition, the average CEO is 56 years 

old and has a tenure of 8 years. 51.9% of our sample CEOs 

also serve as the 
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Table 2 

Customer concentration and CEO vega. 

This table examines the impact of customer concentration on 

risk-taking incentives in the CEO’s compensation package. The 

dependent variable is the natural logarithm of one plus Vega , 

where Vega is the change (in thousands of dollars) in the value 

of the CEO’s wealth due to a 0.01 increase in the annualized 

standard deviation of the firm’s stock return. The main vari- 

ables of interest are the two customer concentration measures. 

Customer HHI is the corporate customer sales-based Herfindahl- 

Hirschman Index. Major customer sales is the fraction of a 

firm’s total sales to all corporate customers that account for at 

least 10% of total sales. All other variables are defined in Ap- 

pendix. Industry-year fixed effects are constructed based on the 

two-digit Standard Industrial Classification (SIC) codes. Statisti- 

cal significance is based on the heteroskedasticity robust firm- 

clustered standard errors reported in parentheses. ∗∗∗, ∗∗, and ∗
indicate significance at the 1%, 5%, and 10% levels, respectively. 

Dependent variable: Ln (1 + Vega) 

(1) (2) 

Major customer sales 0.346 ∗∗∗

(3.00) 

Customer HHI 0.923 ∗∗∗

(4.15) 

Ln(Sales) 0.512 ∗∗∗ 0.513 ∗∗∗

(27.78) (27.98) 

ROA −0.385 ∗∗ −0.367 ∗∗

( −2.46) ( −2.35) 

Tobin’s Q 0.177 ∗∗∗ 0.176 ∗∗∗

(8.86) (8.79) 

Leverage −0.001 −0.006 

( −0.01) ( −0.04) 

Volatility −2.594 ∗∗∗ −2.605 ∗∗∗

( −6.53) ( −6.54) 

Stock return 0.012 0.012 

(0.55) (0.54) 

Age −0.014 ∗∗∗ −0.014 ∗∗∗

( −4.34) ( −4.39) 

Tenure 0.010 ∗∗∗ 0.010 ∗∗∗

(2.72) (2.73) 

CEO ownership −0.693 ∗∗∗ −0.692 ∗∗∗

( −8.11) ( −8.10) 

CEO duality 0.298 ∗∗∗ 0.298 ∗∗∗

(7.14) (7.14) 

Industry-Year FE Yes Yes 

N 38,366 38,366 

Adjusted R 2 0.317 0.318 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9 While not the main focus of the paper, as a complement, we broaden 

the inquiry and examine the effect of customer concentration on risk- 

taking incentives for other named executive officers (NEOs) beside the 

CEO. We define NEOs as non-CEO executives whose compensation is dis- 

closed in ExecuComp and construct an analogous measure based on the 

average vega of NEOs’ compensation contracts. We then estimate the rela- 

tion between the customer concentration measures and Average NEO vega , 

using the same set of controls as in Table 2 . The results shown in Table 

IA1 of the Internet Appendix provide parallel evidence that customer con- 

centration is positively related to NEO vega as well, pointing to a broader 

scope for the effect of customer concentration. 
in customer concentration and CEO vega between suppli-

ers that do not depend on any major customers and the

average supplier with at least one major customer. The av-

erage supplier with at least one major customer has a total

percentage of sales to all major customers of 34.0% and a

customer concentration HHI of 0.096. Since both customer

concentration measures take the value of 0 for suppliers

that do not have any major customers, the coefficient esti-

mates in regressions (1) and (2) suggest firms with at least

one major customer offer risk-taking incentives in manage-

rial compensation that are 11.8% ( = 0.346 × 0.340) and 8.9%

( = 0.923 × 0.096) higher, respectively. 

The results for the control variables are relatively sta-

ble in terms of their magnitude and significance lev-

els across the different specifications and are generally

consistent with those in the prior literature. Similar to

Chang et al. (2016) , we find pay-risk sensitivity is higher

for chairman-CEOs and decreases with CEO age. Consistent
468 
with Bakke et al. (2020) , we also find CEO vega is posi- 

tively associated with firm size and investment opportuni- 

ties. 9 

3.2. Robustness tests 

This section reports an extensive set of robustness 

checks we undertake to strengthen our baseline findings. 

3.2.1. Performance-vesting provisions 

Despite the voluminous literature on stock options and 

risk taking (see, e.g., Hayes et al., 2012 ; Armstrong and 

Vashishtha, 2012 ; Gormley et al., 2013 ; Bakke et al., 2016 ), 

options themselves are not the only source of risk-taking 

incentives in managerial compensation. Over the past 

decade, p-v provisions that set certain performance hur- 

dles for equity and/or cash awards have played an increas- 

ingly important role in conveying compensation convexity. 

According to Bettis et al. (2018) , the usage of p-v equity 

awards to top executives in large U.S. companies grew from 

20% in 1998 to almost 70% in 2012. In particular, a shift 

away from option grants toward p-v stock grants has oc- 

curred, and this trend was pronounced around FAS123R, 

which removed the preferential treatment in reporting and 

expensing option pay from 2006 onward ( Bettis et al., 

2010 , 2018 ). 

If the convexity in compensation contracts comes pri- 

marily from p-v stock grants, especially in the later years 

of our sample, the conventional vega becomes an incom- 

plete measure of risk-taking incentives provided to CEOs. 

We conduct two tests to ensure this issue does not con- 

taminate our inferences. As a first step, we restrict our 

sample to the period before the change of compensation 

disclosure rules in 2006, which is likely to be less contam- 

inated by the measurement error in CEO vega. We report 

the results in Table IA2 of the Internet Appendix and con- 

firm that this restriction has little impact on the results. 

Second, to more formally address the measurement 

concern, we follow the empirical methods developed by 

Bettis et al. (2018) and construct more comprehensive 

measures of pay convexity: Augmented vega_S , which en- 

hances the conventional vega by adding the pay convex- 

ity arising from p-v stock awards, and Augmented vega_SC , 

which enhances the conventional vega by incorporating 

the pay convexity arising from both p-v stock and p-v cash 

awards. Our data on p-v provisions are from the ISS Incen- 

tive Lab, which limits the sample period for this analysis to 

1998–2018 because this database has broad coverage only 

from 1998 onward. Following Bettis et al. (2018) , we fo- 

cus on p-v awards with a single (accounting or stock) per- 

formance metric to keep the task manageable. We discuss 
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Table 3 

Incorporating pay convexity of performance-vesting provisions. 

This table re-estimates the effect of customer concentration on managerial risk-taking incentives 

using more comprehensive pay convexity measures that incorporate single-metric performance- 

vesting (p-v) stock and cash awards. Ln (1 + Augmented vega_S) is the natural logarithm of one 

plus Augmented vega_S , where Augmented vega_S is the augmented vega after incorporating the pay 

convexity arising from p-v stock awards. Ln (1 + Augmented vega_SC) is the natural logarithm of 

one plus Augmented vega_SC , where Augmented vega_SC is the augmented vega after incorporating 

the pay convexity arising from both p-v stock and p-v cash awards. The main variables of interest 

are the two customer concentration measures. Customer HHI is the corporate customer sales-based 

Herfindahl-Hirschman Index. Major customer sales is the fraction of a firm’s total sales to all cor- 

porate customers that account for at least 10% of total sales. The same set of control variables and 

industry-year fixed effects as in our baseline models are included. The estimated parameters of 

the other controls are not reported for brevity. Industry-year fixed effects are constructed based 

on the two-digit Standard Industrial Classification (SIC) codes. Statistical significance is based on 

the heteroskedasticity-robust firm-clustered standard errors reported in parentheses. ∗∗∗, ∗∗, and ∗
indicate significance at the 1%, 5%, and 10% levels, respectively. 

Dependent variable 

Ln(1 + Augmented vega_S) Ln(1 + Augmented vega_SC) 

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

Major customer sales 0.385 ∗∗∗ 0.374 ∗∗∗

(2.85) (2.71) 

Customer HHI 1.018 ∗∗∗ 1.015 ∗∗∗

(3.74) (3.71) 

All controls Yes Yes Yes Yes 

Industry-Year FE Yes Yes Yes Yes 

N 32,538 32,538 32,538 32,538 

Adjusted R 2 0.296 0.297 0.300 0.300 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10 The takeover index is constructed based on the passage of 12 dif- 

ferent types of state anti-takeover laws, one federal statute, and three 

state standards of review, where higher values indicate greater suscep- 

tibility to hostile takeovers. The state laws are matched to the firms 

based on their state of incorporation. The data are available at: https: 

//pages.uoregon.edu/smckeon/ . 
further details about the estimation procedure and variable

construction in the Internet Appendix. Table 3 reports re-

gression results in which the dependent variables are the

two augmented CEO vega measures. The coefficient esti-

mates on customer concentration variables are all positive

and significant at the 1% level. The observation that our re-

sults remain unchanged using these two alternative man-

agerial incentive measures that take p-v provisions into ac-

count is reassuring. 

3.2.2. Additional robustness tests 

We perform a series of other robustness tests. First, we

explore different ways of defining the customer concentra-

tion variable. In the baseline results, we already use two

measures of customer concentration. In Panel A of Table 4 ,

we go a step further and consider three more measures:

(i) Major customer is an indicator variable set to 1 if a firm

discloses at least one corporate customer that accounts for

10% or more of its total revenue, and 0 otherwise; (ii) Ma-

jor customer max is the highest percentage sales to major

customers; and (iii) Major customer count is the total num-

ber of a firm’s major customers. The results show that the

positive relation between customer concentration and CEO

risk-taking incentive provisions is robust to using the three

alternative measures. 

Second, in June 1997, the FASB issued FAS No. 131, revis-

ing SFAS No. 14, which affected disclosure requirements of

some of the segment customer information. To ensure this

rule change does not drive our findings, we restrict the be-

ginning of our sample period to 1998 and re-estimate the

baseline specifications. Panel B of Table 4 reports the re-

sults. The estimated effect is not much affected. 
469 
Third, one may argue that institutional investors and 

corporate governance could affect our baseline results be- 

cause previous studies show these factors are important 

determinants of CEO compensation ( Core et al., 1999 ; 

Hartzell and Starks, 2003 ). To address this concern, we re- 

trieve institutional equity holding data from the Thomson 

Reuters Institutional (13f) Holdings database and construct 

a variable Institutional ownership , and use a Takeover index 

developed by Cain et al. (2017) . 10 We include these two 

variables in our baseline regressions and report the results 

in Panel C of Table 4 . We continue to observe positive and 

significant coefficient estimates of customer concentration 

variables. 

Fourth, in our baseline, we include industry-year fixed 

effects to account for potential heterogeneity in customer 

concentration across sectors in a given year. We now 

add state-year fixed effects to further account for po- 

tential heterogeneity within states and years. Panel D of 

Table 4 presents the results. Again, we find a positive rela- 

tion between customer concentration and CEO vega. 

Fifth, one may be concerned that our results could be 

driven by the financial crisis in 2008, because significant 

changes occurred in both customer relationships and CEO 

risk-taking incentive provisions. In Panel E of Table 4 , we 

repeat our baseline analysis in a sample that excludes the 

https://pages.uoregon.edu/smckeon/
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Table 4 

Robustness checks. 

This table contains a number of checks testing the robustness of the relationship between cus- 

tomer concentration and risk-taking incentives in the CEO’s compensation package to alter- 

native model specifications, subsamples, and variable definitions. For each robustness check, 

we estimate OLS regressions separately for alternative measures of customer concentration. 

The same set of control variables and industry-year fixed effects as in our baseline regres- 

sions are included, unless otherwise specified. For brevity, we only report the coefficients on 

the customer concentration variables. Industry-year fixed effects are constru761 266.02129 639.4859 Tm
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Table 5 

Propensity score matching estimate. 

This table reports the propensity score matching estimation results. Panel A reports parameter es- 

timates from the logit model used to estimate propensity scores. The dependent variable is an in- 

dicator variable equal to 1 for firms with at least one major customer, and 0 otherwise. All inde- 

pendent variables are defined in Appendix. Industry and year fixed effects are constructed based 

on the two-digit Standard Industrial Classification (SIC) codes. Statistical significance is based on 

the heteroskedasticity-robust firm-clustered standard errors reported in parentheses. Panel B re- 

ports the univariate comparisons of firm characteristics between firms with and without a major 

customer. Panel C reports the average treatment effect estimates. ∗∗∗ , ∗∗ and ∗ indicate significance 

at the 1%, 5% and 10% level, respectively. 

Panel A. Pre-match propensity score regression and post-match diagnostic regression 

Dependent variable: Dummy equals 1 for firms with a 

major customer, and 0 otherwise 

Pre-match Post-match 

(1) (2) 

Ln(Sales) −0.251 ∗∗∗ 0.006 

( −21.66) (0.42) 

ROA −0.049 −0.238 

( −0.33) ( −1.40) 

Tobin’s Q 0.042 ∗∗∗ 0.014 

(3.32) (0.97) 

Leverage −0.102 −0.017 

( −1.18) ( −0.17) 

Volatility 3.938 ∗∗∗ 0.030 

(12.75) (0.08) 

Stock return −0.100 ∗∗∗ −0.040 

( −3.07) ( −1.07) 

Age −0.015 ∗∗∗ 0.002 

( −6.61) (0.81) 

Tenure −0.002 −0.000 

( −0.89) ( −0.17) 

CEO ownership 0.082 −0.014 

(1.58) ( −0.23) 

CEO duality −0.043 0.007 

( −1.36) (0.19) 

Industry and year FE Yes Yes 

N 36,800 14,853 

Pseudo R 2 0.228 0.002 

Panel B. Difference in firm characteristics 

Firm-years with a 

major customer 

Firm-years with no 

major customers 

Difference t-stat 

Ln(Sales) 6.929 6.933 −0.004 −0.15 

ROA 0.030 0.033 −0.003 −1.52 

Tobin’s Q 2.048 2.048 0.000 −0.00 

Leverage 0.221 0.220 0.001 0.43 

Volatility 0.124 0.123 0.001 0.60 

Stock return 0.133 0.138 −0.005 −0.63 

Age 55.329 55.243 0.086 0.74 

Tenure 8.245 8.252 −0.007 −0.06 

CEO ownership 0.097 0.099 −0.002 −0.58 

CEO duality 0.479 0.480 −0.001 −0.11 

Panel C. Propensity score matching estimate 

Firm-years with a 

major customer 

Firm-years with no 

major customers 

Difference t-stat 

Vega 3.401 3.332 0.069 2.27 ∗∗

472 
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Table 6 

Customer concentration and CEO vega: Newly appointed 

CEOs. 

This table examines the relation between customer concentra- 

tion and CEO vega on the sample of newly appointed CEOs. 

The dependent variable is the natural logarithm of one plus 

Vega , where Vega is the change (in thousands of dollars) in 

the value of the CEO’s wealth due to a 0.01 increase in the 

annualized standard deviation of the firm’s stock 



https://quantgov.org/regdata-us/
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Table 7 

Instrumental variables approach. 

This table presents estimates using the instrumental variables method based on two-stage least squares (2SLS) panel regres- 

sions. 

Panel A presents the first-stage regression results in which dependent variables are different measures of customer concentra- 

tion. The instrumental variables are as follows. Customer industry M&A is a measure of the intensity of merger and acquisition 

(M&A) activities in customers’ industries. Customer regulation index is a measure of aggregate regulatory restrictions of cus- 

tomers’ industries. Panel B reports the second-stage regression results. The dependent variable is the natural logarithm of one 

plus Vega , where Vega is the change (in thousands of dollars) in the value of the CEO’s wealth due to a 0.01 increase in the 

annualized standard deviation of the firm’s stock return. The same set of control variables and industry-year fixed effects as 

in our baseline models are included. For brevity, we do not report the estimated parameters of the other controls. The Haus- 

man test examines whether the OLS and 2SLS coefficients on the customer concentration variables are statistically different. 

Industry-year fixed effects are constructed based on the two-digit Standard Industrial Classification (SIC) codes. Statistical signif- 

icance is based on the heteroskedasticity-robust firm-clustered standard errors reported in parentheses. ∗∗∗, ∗∗, and ∗ indicate 

significance at the 1%, 5%, and 10% levels, respectively. 

Panel A. First-stage regressions 

Dependent variable 

Major cust. Sales Customer HHI Major cust. Sales Customer HHI Major cust. Sales Customer HHI 

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

Customer industry M&A 12.902 ∗∗∗ 10.245 ∗∗∗ 9.780 ∗∗∗ 6.877 ∗∗∗

(7.28) (8.31) (4.57) (5.72) 

Customer regulation index 0.009 ∗∗∗ 0.011 ∗∗∗ 0.006 ∗∗ 0.007 ∗∗∗

(4.87) (7.20) (2.31) (5.37) 

All controls Yes Yes Yes Yes Yes Yes 

Industry-Year FE Yes Yes Yes Yes Yes Yes 

N 4157 4157 3653 3653 2917 2917 

F-statistic 53.06 68.98 23.70 51.89 23.41 37.28 

Hansen’s J test p -value 0.753 0.160 

Panel B. Second-stage regressions 

Dependent variable: Ln (1 + Vega) 

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

Major customer sales 2.277 ∗∗∗ 2.898 ∗∗ 2.753 ∗∗∗

(2.87) (2.51) (3.50) 

Customer HHI 2.868 ∗∗∗ 2.582 ∗∗ 2.784 ∗∗∗

(2.84) (2.50) (3.21) 

All controls Yes Yes Yes Yes Yes Yes 

Industry-Year FE Yes Yes Yes Yes Yes Yes 

N 4157 4157 3653 3653 2917 2917 

Adjusted R 2 0.342 0.343 0.351 0.336 0.372 0.352 

Hausman test p -value 0.013 0.007 0.018 0.082 0.081 0.066 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

is consistent with our earlier discussion that the spuri-

ous negative concentration-vega relation caused by cus-

tomer selection and/or omitted variables is the main driv-

ing force that biases the coefficient estimates of inter-

est downward in OLS regressions. Once we use the in-

struments to clean up the spurious negative correlation,

the endogeneity of the customer-base structure is miti-

gated and the coefficient estimates increase, that is, be-

come more positive. Substantiating the attenuation bias in

the OLS estimates, we perform the Hausman test and it re-

jects the null hypothesis that the 2SLS and OLS coefficient

estimates on the customer concentration variables are the

same. 

An important concern about the instrumental variable

approach is that the instruments may lose value with re-

peated uses because they can be rivalrous: each success-

ful use of an instrument potentially compromises the va-

lidity of all other uses of that instrument ( Heath et al.,

2020 ). In our case, the previous uses of the two in-
475 
struments, Customer Industry M&A and Customer regula- 

tion index , by Campello and Gao (2017) , Gutierrez and 

Phillipon (2017) and Duan et al. (2019) , show that loan 

features, investment intensity, and ownership structure can 

be affected by customer concentration and hence are cor- 

related with the instruments. Because valid instruments 

should vary only in response to exogenous factors, ac- 

counting for potential endogenous factors shown to be cor- 

related with our instruments seems important. To ensure 

the validity of the analysis given previous studies and help 

reconcile the exclusion condition with existing evidence, 

we include more controls for loan features, investment in- 

tensity, and ownership structure in our 2SLS regressions: 

Borrowing cost is the ratio of interest expenses to total 

debt. Debt maturity is the fraction of long-term debt ma- 

turing in one year. Investment intensity is defined as capital 

expenditures scaled by total assets. Institutional ownership 

is constructed as the total number of shares held by in- 

stitutional investors divided by the total number of shares 
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outstanding, based on the data obtained from SEC 13f fil-

ings. We report the results in Table IA3 of the Internet Ap-

pendix. We find the results are qualitatively similar with

these additional controls. In addition, none of the coeffi-

cient estimates on the additional controls for loan features,

investment intensity, and ownership structure are statisti-

cally significant, which further ensures the satisfaction of

the exclusion condition of our instrumental variables. 

4.4. Addressing reverse causality 

Whereas our identification attempts so far all point to

a causal effect of customer concentration on CEO’s risk-

taking incentives, a plausible alternative interpretation of

our main results is that supplier CEOs’ risk-taking incen-

tives affect the characteristics of customer firms in the

product market, resulting in the positive relation between

customer concentration and CEO vega. For example, the

structure of managerial compensation could be chosen to

induce certain investment outcomes ( Bizjak et al., 1993 ),

and some of these investments might create forces for

consolidation or fragmentation in customer firms’ product

markets. This alternative interpretation suggests the direc-

tion of causality could be the other way around. To gain

insights about whether our findings are driven by reverse

causality, we undertake two tests. 

First, we restrict our sample to a subset of firm-year

observations for which the reverse causation problem is

less severe. Large firms are more likely to have the mar-

ket power and motive 
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Table 8 

Customer concentration and CEO vega: Excluding largest suppliers. 

This table estimates the baseline regressions after excluding, respectively, the 

largest 10 and 25% suppliers in terms of sales. The dependent variable is the 

natural logarithm of one plus Vega , where Vega is the change (in thousands of 

dollars) in the value of the CEO’s wealth due to a 0.01 increase in the annual- 

ized standard deviation of the firm’s stock return. The main variables of inter- 

est are the two customer concentration measures. Customer HHI is the corpo- 

rate customer sales-based Herfindahl-Hirschman Index. Major customer sales is 

the fraction of a firm’s total sales to all corporate customers that account for at 

least 10% of total sales. The same set of control variables and industry-year fixed 

effects as in our baseline models are included. For brevity, we do not report 

the estimated parameters of the other controls. Industry-year fixed effects are 

constructed based on the two-digit Standard Industrial Classification (SIC) codes. 

Statistical significance is based on the heteroskedasticity-robust firm-clustered 

standard errors reported in parentheses. ∗∗∗, ∗∗, and ∗ indicate significance at 

the 1%, 5%, and 10% levels, respectively. 

Dependent variable: Ln (1 + Vega) 

Excluding largest 10% Excluding largest 25% 

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

Major customer sales 0.397 ∗∗∗ 0.377 ∗∗∗

(3.38) (3.26) 

Customer HHI 0.887 ∗∗∗ 0.917 ∗∗∗

(3.86) (4.12) 

All controls Yes Yes Yes Yes 

Industry-Year FE Yes Yes Yes Yes 

N 28,707 28,707 34,526 34,526 

Adjusted R 2 0.256 0.256 0.285 0.286 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

21 We thank the authors of Custódio et al. (2013) for kindly sharing their 

general ability index data. 
descendingly. The Old CEO columns indicate the top quar-

tile sample, and the Young CEO columns indicate the

bottom quartile sample. We then repeat the analyzes in

Table 2 in subsamples of old and young CEOs separately.

For brevity, we report only the coefficient estimates on the

customer concentration variables, although we include the

same set of control variables and industry-year fixed ef-

fects as in our baseline models. For both measures of cus-

tomer concentration, we find that the coefficient of inter-

est is statistically significant only when the firm is run by

an old CEO and that the estimated effect is more than four

to six times larger for old CEO firms than for young CEO

firms. 

5.1.2. CEO general managerial ability 

In a similar vein, in Panel B of Table 9 , we test the

idea that the positive relation between customer concen-

tration and supplier CEO vega is more prominent when

the CEO is more susceptible to firm risk associated with

the customer-base structure, entailing stronger risk-taking

incentives in compensation. Prior literature has argued

that CEOs with general managerial abilities (generalist

CEOs) can move across firms and industries more eas-

ily than specialist CEOs with focused business experience

( Custódio et al., 2013 ; Mishra, 2014 ). As a result, the

broader set of outside options available to generalist CEOs

makes them less sensitive to customer concentration risk.

Thus, we expect the positive customer-concentration-vega

relation to be less (more) prominent for firms with gener-

alist (specialist) CEOs. 

We use the variable General Ability Index, or GAI , de-

veloped by Custódio et al. (2013) , to measure CEO general

managerial ability. The index incorporates five aspects of a
477 
CEO’s lifetime career experience, including the past num- 

ber of (i) positions, (ii) firms, and (iii) industries in which 

the CEO worked; (iv) whether the CEO has held a CEO po- 

sition at a different company; and (v) whether the CEO has 

worked for a conglomerate firm. Specifically, the value of 

the index for CEO i in year t is calculated based on the fol- 

lowing model: 

GA I i,t = 0 . 268 · X 1 i,t + 0 . 312 · X 2 i,t + 0 . 309 · X 3 i,t 

+ 0 . 218 · X 4 i,t + 0 . 312 · X 5 i,t 

where X1 is the number of positions the CEO held during 

his or her career; X2 is the number of firms where a CEO 

worked; X3 is the number of industries at the four-digit 

SIC level in which a CEO worked; X4 is a dummy vari- 

able that equals 1 if the CEO held a CEO position at an- 

other firm, and 0 otherwise; and X5 is a dummy variable 

that equals 1 if the CEO worked for a multi-division firm, 

and 0 otherwise. The index is the first factor of a principal 

component analysis of the five proxies. A higher value of 

the index indicates greater general managerial ability. As 

in Custódio et al. (2013) , the index is standardized to have 

a zero mean and a unit standard deviation. A higher value 

of the index indicates greater general managerial ability. 

Due to the availability of the general ability index data, the 

sample period for this analysis spans from 1993 to 2007. 21 

We then split the sample into firms with generalist 

CEOs and those with specialist CEOs based on the sample 

median of GAI and separately estimate baseline specifica- 

tions for these two subsamples. The generalist (specialist) 
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Table 9 

Effect of supplier CEOs’ risk attitudes. 

This table examines whether the positive relation between customer concentration and supplier CEO vega varies with 

supplier CEOs’ attitudes toward firm (customer concentration) risk. We use two proxies: Age is the age of the CEO; 

and General Ability Index ( GAI ) is an index developed by Custódio et al. (2013) to measure a CEO’s general managerial 

skills. In Panel A, we split the sample into quartiles based upon the age of the CEO. The Old CEO columns indicate 

the top quartile sample, and the Young CEO columns indicate the bottom quartile sample. In Panel B, we then split 

the sample into firms with generalist CEOs and those with specialist CEOs based on the sample median of GAI and 

separately estimate baseline specifications for these two subsamples. The generalist (specialist) CEO sample consists of 

firm-year observations with above (below) median GAI . The dependent variable is the natural logarithm of one plus 

Vega , where Vega is the change (in thousands of dollars) in the value of the CEO’s wealth due to a 0.01 increase in 

the annualized standard deviation of the firm’s stock return. The main variables of interest are the two customer con- 

centration measures. Customer HHI is the corporate customer sales-based Herfindahl-Hirschman Index. Major customer 

sales is the fraction of a firm’s total sales to all corporate customers that account for at least 10% of total sales. The 
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Table 10 

Effect of supplier investment opportunities. 

This table examines whether the positive relation between customer con- 

centration and supplier CEO vega varies with suppliers’ investment oppor- 

tunities. The measure of investment opportunities is Tobin’s q , computed as 

the sum of total assets plus market value of equity minus book value of 

equity divided by total assets. The sample partition is based on the sam- 

ple median of Tobin’s q 
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Table 11 

Effect of customer switching costs. 

This table examines whether the positive relation between customer concentration and 

supplier CEO vega varies with customers’ costs of switching to other suppliers. Customer 

switching costs are measured using Supplier market share , defined as the supplier firm’s 

sales scaled by total three-digit SIC
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concentration on CEO vega is positive and significant at the

1% level for high R&D intensity firms, whereas the effect

becomes much smaller in magnitude and statistically in-

significant for low R&D intensity firms. These results are

consistent with the view that supplier CEOs receive less

risk-taking incentives in their compensation packages as

customer concentration increases when the relationships

involve fewer relationship-specialized investments. 25 

5.5. Government customers and supplier CEO risk-taking 

incentives 

Our analysis so far has focused on the effects of rely-

ing on major corporate customers. However, many supplier

firms also report the government as their major customers.

Unlike corporate customers, government customers are

much less likely to default or declare bankruptcy. They

are also more concerned about public interest and may

therefore help financially distressed suppliers stay afloat

to save the suppliers’ employees from losing jobs. Further,

government customers generally purchase for consumption

and their purchases are longer-term and not profit-driven

( Banerjee et al., 2008 ; Goldman et al., 2013 ), which re-

duces the likelihood that the government will switch to

other suppliers. All of these suggest suppliers with a con-

centrated base of government customers gain operational

efficiencies from, but do not bear much of the risk of, re-

lying on major corporate customers. As such, if convex in-

centive structures alleviate the CEO’s aversion to the risk

associated with major corporate customers, we expect the

positive concentration-vega relation to disappear, or even

reverse for safer government customers. 

To test this conjecture, we use the Compustat segment

files to identify suppliers that report a government cus-

tomer as accounting for at least 10% of total annual rev-

enues. 26 We then create two measures to capture gov-

ernment customer concentration that mirror our corpo-

rate customer concentration measures. Government cus-

tomer sales is the fraction of a supplier’s total sales to all

government customers that account for at least 10% of to-

tal sales, and Government customer HHI is the sales-based

Herfindahl-Hirschman Index of government customers. In

our sample, 5.2% of the suppliers report at least one major

government customer. For these suppliers, sales to all gov-

ernment customers, on average, account for 43.2% of an-

nual revenues. 

The results in Table 13 show a negative relation be-

tween both measures of government customer concentra-

tion and CEO vega. The coefficient estimate on Govern-

ment customer sales , for example, implies that firms with

at least one major government customer offer risk-taking

incentives in managerial compensation that are 19.1% ( =

su479(epo
-64)]0 TJ
-/F2 1 Tf
6.3376151 0 6.37658.9243 282.7891 Tm
[(su483.1749)14ve49J
0.71e,14
25 Note that our preferred interpretation of the split-sample analysis re- 

sults could be muddied by the likelihood that CEO vega stimulates the 

firm’s investments in R&D. Caution should be exercised in interpreting 

the results. 
26 Customers reported as “Domestic Government” or “U.S. Navy,” and 

so on, are classified as “government.” In very few cases, compa- 

nies report foreign governments as their 

7391[(13)64



J. Chen, X. Su, X. Tian et al. Journal of Financial Economics 143 (2022) 462–483 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ompensation.  /F2 .443 0 2(?
.3797 0 TD
-.021302 -1.2492 Tf
.5462 0 TD
0 Tc
( 41 0 TD
[1 Tf
.0045 0 TD
(,)Tj
/F2 1 Tf
.2343 0 TD
( )Tj
/F1 1 Tf
.391 24225.6(v)14.13.7(t)6(a,)]TJ
/F2 1 Tf
4.5279 0 TD
( )Tj
/F1 1 Tf
.3924 0 TD
.0005 Tc
(S.)Tj
/F2 1 Tf
.7608 0 TD
0 Tc
(24225.6(v)14.3 Tc
(Elkamhi)Tj
/F2 1 Tf
.236(7…1)110.9 0 TD
-.0003 Tc
[(20)-9225.6(v)14.3 Tc
(R1)63.5(36)]TJ
/0525.2597 0 TD
( )Tj
/F1 1 Tf
.5547 0 TD
.0005 Tc
(S.)Tj
/F2 1 Tf
.7608 0 TD
0 Tc
( 42
[(Cam)5.5v)14(e)Pung4 0 Tali-34.25,)Tj
/F2 1 Tf
.2343698…1)110.9 0 TD
-.0003 Tc
[(20)-9225.6(v)14.1 Tc
(R1SJ
/F2 1 Tf
4.73T61TD
-.0131 Tc
[(te)-13.6(r)-123924 0 TD
.0005 Tc
(S.)Tj
/F2 1 Tf
.7608 0 TD
0 Tc
(24225.6(v Tf
.0045 0 TD
(,)Tj
/FTj
/
.2343 0 TD
( )Tj
/F144 0 TD
.0001 Tc
[(b)-9.5(e)-.454(i)-14.7(n)-13.6(g)R)2/F2 eput(6)0(a)93F2 8 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3289 0 TD
.0002 Tc
[( 41 0 TD
[ntr)16.2(a)0(tion)]TJ
/F2 1 Tf
6.3924 0 TD
( )Tj
/F1 1 Tf
.c
[(gr1F1 1 Tf
.0045 0 TD
(.(and)Tj
/F2 1 Tf
1.7191 0 TD
0 Tc
( )Tj
/F1 1 Tf
.5Tj
/F1 1 T02 Tc
(loan)Tj
/F2 1 Tf
1.9901 0 TD
0 Tc
( )Tj
/F1 1 Tf
.5886 0 TD
-.0003 Tc
0 TD
.0003 t)]TJ
/F2 1 Tf
3.7869 0 TD
0 Tc
( )Tj
/F1 1 T Tc
( )Tj
/F1 1 T0267 0 TD
0 Tc
( )Tj
/F1 1 Tf
.430j
/F1 1 Tf
.13.7(tthe
/F2 1 Tf
4.73Tj083 0 TD
0 Tc
( )Tj
/F1 1 Tf
.Tj
/F1 1 T02 Tf
.F2 1 ro)-Tf
3.l)-Tf 1 Tf
2.223 0 TD
078.3303 0 TD
-.0172 Tc
[(Na)-17Tj
/F1 1 TTc
(decades)Tj
/F2 1 Tf
3.6867 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4j
/F1 1 TTc
(1 Tc
(pr3(dip2.3514 0 TD
0 Tc
(
( )Tj
/F1 1 Tf
.4093 0 TD
.0.4j7.9(e)8.1(c)]TJ
53.)]TJ
/F.320 Tc
( )Tj
/F1 1 Tf
.6634 0 ( )Tj
/F1 1 Tf
.430j
/F1 1 Tf(isions.)]TJ
/F2 1 Tf
4.9866 0 TD
0 Tc
( )Tj
/F1 1 Tf
.662 0 TD
-.021 TcTj
/F1 1 T02 Tc Tc
(J.)Tj
/F2 1 Tf
.5462 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4347 0 TD
-.0004 Tc
79)22.6(720J
/F2 1 Tf
3.2435 03D
0 Tc0 TD
-.0003 Tc
[(cont289.5(4)-52.2(,)]TJ
/F2 1 5D
(,)Tj
…53on.)Tj3oc
( )Tj
/F1 1 13 -1.2492 TD
-.0003 Tc
[(46)-16.9(4…4)-18.3(85)]TJ
/F2 1 Tf
4.0861 0 TD
0 Tc
( )T1TD
 1 Tf
.0052 0 TD
/F2 (CenJ
/F2 1 Tf
3.2439671 Tf
-6.1994 -1.2506 TD
.000)-5625.6(v)14.3(een,)]TJ
/F2 1 Tf
3.6331 0 TD
0 Tc
( )Tj
/F1 1 Tf
.53 0 TD
-.0001 Tc
(J.)Tj
/F2 1 Tf
.5462 0 TD
0 Tc
(491j
/F1 1 Tf
.0045 0Maon.)8(yde0 TD
0w)46)0(Tj
/F2 1 Tf
.2343( )Tj
/F1 1 Tf
-32.865 -1.2506 T91j
/F1 1 Tf
.0045(E)Tj
/F2 1 Tf
2.674532 )Tj
/F1 1 Tf
.4107 0 TD
-.0004 Tc
[(J.A)-20.7(.)]TJ
/F2 1 Tf
1.4608 0 TD
0 Tc
( -5625.6(v13 Tm
(.)TjZhang,2 1 Tf
1.6584 00699 Tf
-6.1994 -1.2506 TD
.000)-5625.6(v,)]Tj
/F2 1 Tf
4.2956851 Tf
1.4608 0 TD
0 Tc
 Tc
( )Tj
/F1 1 Tf
40.75Tf
.2123 0f
4.A)-20.7(.)]TJ
/F2 1 Tf
1.4608 0 TD
0 Tc
( -D
.0001 Tc
(ColesZuoJ
/F2 1 Tf
3.2439671 Tf
-6.1994 -1.2506 TD
.000)-1225.6(v)14.3(een,)]TJ
/F2 1 Tf
3.6331 0 TD
0 Tc
( )Tj
/F1 1 Tf
.53 0 TD
-.0001 Tc
(J.)Tj
/F2 1 Tf
.5462 0 TD
0 Tc
(4926
/F1 1 Tf
.0046 0 TD
(,)Tj
/F2 1 Tf
.2343 0 TD
( )Tj
/F1 1 Tf
.4855 0 TD
-.0003 Tc
[(20)3-5625.6(v)14.3)91.8(.)]TJ
83.)]TJ8
2.32762 1 -suppli3275 0 TD
0 Tc
(J
559 Tf
-6.1994 -1.2506 TD
.000)-5625.6(v02 Tf
.F2 1 re)-Tf
3.l)-Tf aTJ
/F8(- 0 TD
( )Tj
/F1 14f
.3811 0 TD
-.0003 Tc
[(1)6c
[(gr073.7(es)8(ting)]T1 Tc
(2 8 shipsTj
/F2 1 Tf
.234428Tj
/F1 1 Tf
-32.8635 -1.2506 TD
.0001 Tc
(sation)Tj
/F2 1 Tf
2.8102 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3783 8incenti)19(v)14(e)]Trpomer)]0(a/F2 .2f
5.4806 0 TD
( )T419 0 TD
0 Tc
( )Tj
/F1 1 Tf
.38 TD
-.0001 Tc6(ile)]TJ
/6(x
3.8786 0 TD
0 Tc3 )Tj
/F1 1 Tf
-31.3824 -1.2498 TD
-.000ont)6.1(al)]1842 TD
18.97oid1 0  Tc
( )Tj
/F1 1 T8455Tj
/F1 1 Tf
-32.8635 -1.2506 TD
.0001 Tc
(3.1(.)]TJ
/F2 1 Tf
2.9033 0 TD
0 Tc
( )Tj
/F1 1 Tf
.38 TD
-.0001 Tc
(Corp.)Tj
/F2 1 Tf
2.4108 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3811 0 TD
-.0004 Tc
[(F)7.5(i)-1(nanc.)]TJ
/F2 1 Tf
3.2435 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3797 0 TD
(Econ.)Tj
/F2 1 Tf
2.4503 0 TD
( )Tj
/F1 1 Tf
.3797 0 TD
-.0F1 1 Tf
.3797 0 TD
(E
1.327 Tfn.)Tj7…31 Tf
1.4Tc
( )Tj
/F1 1 Tf
.3797 0 TD
-.0009 Tc
[(34)-1.6(9)-8.5(4…22)45.2(1)]TJ
/F2 1 Tf
3.9436 0 TD
0 Tc
( )T3c
[(com)5.4(pen 0 TD
/F2 (Chang,2 1 Tf
1.6584 010 1 Tf
-6.1994 -1.2506 TD
.000c3 1 Tf
.3796v)14(e)W.
/6 Tc
J
/6 T9.9866 0 TD
0 Tc
( 73 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4841 0 TD
-.0001 Tc
(M.D.)Tj
/F2 1 Tf
2.12 0 TD
0 Tc
( 404
[(Cam)5.5(pell[(Ha2 1 Tf-34.2843 0 1(Tj
/F2 1 Tf
.2343 0 TD
-.0001 Tc
[(perf)5.4(o)-.5437525.6(v)14.1 Tc
(R1M.TD
(,)Tj
/F2 1 Tf 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4841 0 TD
-.0001 Tc
(M.D.)Tj
/F2 1 Tf
2.12 0 TD
0 Tc
( 404
[(Cam)5.50 TD
(EHilleg 1 T443 0 2(i]TJ
/F2Tj
/F2 1 Tf
.2343 717-7.9(ke)-8.4(o)8.6(v)6.2(e)-8.4(r)-7.2(s)-7.9(.[(SJ
/F2 14.9866 0 TD
0 Tc
( 6754)Tj
/F1 1 Tf
.4107 0 TD
-.0004 Tc
[(J.A)-20.7(.)]TJ
/F2 1 Tf
1.4608 0 TD
0 Tc
( 404
[(Cam Tf
.0045 0 TD
(,)Tj
/FTj
/
.2343 0 TD
( )Tj
/F144 0 TD
.0001 Tc
[(b)-9.5(e)-.4c3 1 Tf
.379)-7.9(.[(Tj
/82 1 ( )T2.4i2.3148 0 TD
0 Tc
(1271 TD
.0001 Tc
[(b)-9.5(e)-.4c3 1 Tf
.ont)6.1(al)di]TJ
/F2Tf
9.ess08 0 TD
0 Tc
( )521 0 TD
0 Tc
( )Tj
/F1 1 Tf
.5T37525.6(v(risk
/F2 1 Tf
4.295 0 TD
0 Tc0 TD
-.0003 Tc
4c3 1 Tf
.379)-6.2(a)0(tion)]TJ
/F2 1 Tf
6.3924 0 TD
( )Tj
/F1 1 Tf
.c
[(g6)16.1(ant)5.9(- Tc
(buyingne0 TD10w) 1 Tf
2.4503 0 T774Tj
/F1 1 Tf
-32.8635 -1.2506 TD
.0001 Tc
(3.1(.)CEOion)]TJ
/F2 1 T88150 TD
0 Tc
( )Tj
/F1 1 Tf
.3811 0 TD
-.0001 Tc
()]TJ
/F2 1 Tf
4.3487 0 TD
0 T7425Tj
/F1 1 Tf
-32.8635 -1.2506 TD
.00010Manag.2 1 Tf
1.6584 03522633 0 TD
0 Tc
( )Tj
/F1 1 Tf
-32.859 -1.2(Scij
/F2 1 Tf
2.6745399 Tf
-6.1994 -1.2506 TD
.000c
[(F)7.5(i)-F2 1 Tf
62J
/F2 1 Tf
3.2435 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3797 0 TD
-.0003 Tc
(63,)4 0 TD
79…5D
(,)Tj
F1 1 Tf
.4841 0 TD04)Tj
/F1 1 Tf
.4107 0 TD
-.000Tj
/F1 11(1)66.4(5)]TJ
/F2 1 Tf
3.2731 0 TD
0 Tc
(  TD4519.5(4)-52.2(,)]TJ
/F2 1 C5.18421TD
22]0(aj
/F2 1 Tf
.2343 0 1 0 TD
0 Tc
( )Tj
/F1 1 Tf
.5T36(ar)-8(yy)24.2(a,)]TJ
/F2 1 Tf
6.8187 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3330 TD
-.0001 Tc
(M.D.)Tj
/F2 1 Tf
2.12 0 TD
0 Tc
( 33 0 TD
0(PurT2.0(tam,4.3487 0 TD
0 T7
3.2435 0 TD
0 Tc
( )Tj
/F6(ar)-8(yy)-16.7(,)]TJ
/F2 1 Tf
2.3783 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3307 TD
-.0001 Tc
(M.D.)Tj
/F2 1 Tf
2.12 0 TD
0 Tc
( 37j
/F1 1 Tf
.0046 0 TD
(,)Tj
/6)]0(1 Tf
143 0 TD
( )Tj
/F14460 TD
0 Tc
( )Tj
/F1 1 Tf
.5T36(ar)-8(13 Tm
(.)Tj
EOF2 1 Tf
1.6584201 Tf
.4855 0 TD
-.0003 Tc
[(20)337j
/F1 1 Tf147.9(.[(v]TJ
/F69 0 T )Tj
/F1 T14uTJ
/F2 9718 0 TD
0 Tc
( 9570 TD
0 Tc
( )Tj
/F1 1 Tf
.5T36(ar)-8(13 Tm(buyingCF)6(Os:718 0 TD
0 Tc
( 6168
.4855 0 TD
-.0003 Tc
[(20)337j
/F1 10.3(d)]TJ
/F21TD
1 T143sf
4.4291 0 TD
0 T(9…3)36.1(7)23.4( Tf
 1 130.266v)1m( )Tj
/F1 1 Tf
.5T36(ar)-8(13 Tmsation)Tj
/F2 1 Tf
2.8102 0 TD
0 Tc
( )Tj
/F1 1 Tf
.378T36(ar)-8(13 Tmv)14(e)]Tr762 3(- 0 TD
( )Tj
/F T84(0)-.6(8 TD
( )Tj
/F1 1 Tf
.c
[(g60/F1 1 Tf
.0045 0 (buying)Tr738 0 a)
53.)]7869e718 0 TD
0 Tc
( 964TD
0 Tc
( )Tj
/F1 1 Tf
.3783 0 TD
-.0003 sationpolicies.2 1 Tf
1.6584 0753 Tf
.3768 0 TD
-.0003 Tc
[(20(o)16.7(v(s)-13.1(.)]TJ
/F2 1 Tf
2.9033 0 TD
0 Tc
( )Tj
/F1 1 Tf
.38 TD
-.0001 Tc
(Corp.)Tj
/F2 1 Tf
2.4108 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3811 0 TD
-.0004 Tc
[(F)7.5(i)-1(nanc.)]TJ
/F2 1 Tf
3.2435 0 TD
0 Tc
( )Tj
/F1 1 Tf
.379226(ile)]97)69Tf
2.4503 0 TD
( )Tj2774Tj
/F1 1 Tf
-32.8635 -1.2506 0 TD
-.0003 Tc
(63,)T63…2J
/F1(78Tc
( )Tj
/F1 1 Tf197 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3354)Tj
/F1(1)66.4(5)]TJ
/F2 1 Tf
3.2731 0 TD
0 Tc
0 g
( ( 6337 .5(4)-52.2(,)]TJ
/F2 (Che2 1 Tf
.2343 0 TD5f
.3783 0 TD
-.0003 Tc
[(9)22.52180 TD
-.0001 Tc
()J.001 Tc
(M.D.)Tj7867 0 TD
0 Tc
( )Tj
/F1 1 Tf
.5222ar)-8(13 Tmv)14(e)X184272 1 T4(nhua343 0 TD
( )Tj
/F108.3783 0 TD
-.0003 Tc
[(9)22.52180 TD
-.0001olomon,)001 Tc
(M.D.)Tj995.3783 0 TD
-.0003 Tc
[(9)22.52180 TD
-.0001c
(63,)T Tf
. 1 (9n)Tj
/F2 1 Tf
.2343 2102 -1.2492 TD
.0002 Tc
[(pr)15222ar)-8(13 Tm6(ile(X.J
/F2 1 Tf
3.243133 0 TD
0 Tc
( )Tj
/F1 1 Tf
.35222ar)-8(13 25
.F2 1 X 1 26.2343 0 TD
( )Tj
/1.4777 0 TD
0 Tc
( )Tj
/F1 1 Tf
.5194
[(Cam)5.5v)14((B1)63.5(36)]TJ
/03c
( )Tj
/F1 1 Tf
.4333 0 TD
-5222ar)-8(0 TD2 0 T5Tf
.9Tf
43 0 TD
( )Tj
/F141331 Tf
.7608 0 TD
0 Tc
(2222ar)-8(6(7)91.8(.)]TJ
/F2 1 Tf
2.3275 0 TD
0 Tc
( )52180 TD
-.0008(buyingst Tf
19 0)]0(o Tf
9f
.28(g718 0 TD
0 Tc
( 9202 -1.2492 TD
.0002 Tc
[(pr)15222ar)-8(13 T73buyingstJ
/F23(k)2/F2 1 
/82h
/6J8
21 
/7.l)-
/F2d
.4333 1 
/82r
/6J6 9718 0 TD
0 Tc
Tf
4f
.3303 0 TD
-.0003 Tc
[(20)352180 TD
-5 0 (buyingj
/FF2 eep 0 TD
( )Tj
/F1 197
.3811 0 TD
-.0003 Tc
[(1)6c
[(g6266.1(ant)5.9(- Tc
v)14((“rmF2 1 Tf
1.658420 Tc
[(Bizj0 TD
-.0003 Tc
[(20)350
( )Tj
/
/F2decadesut
/F2 1 Tf
2.6745413[(Bizj0 TD
-.0003 Tc
[(20)350
( )Tj
/
/F2decades)Tj
/F2 1 Tf
3.6867 0 TD
0 Tc
( )Tj
/F1 1 Tf
.50
( )Tj
/
/F26.1(al)wTf
9.ongdoings?.
4.4291 0 TD
0 56460 TD
0 Tc
( )Tj
/F1 1 Tf
.5508.3783 0r?)]TJ
/F2 1 Tf
3.6514 0 TD
0 Tc
( )Tj
/F1 1 Tf
-32.865 -1.2506 508.3783 0r?)]vidence)Tj
/F2 1 Tf
4.1398 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4319 0 TD
50
( )Tj
/
/F23.2(s)]TJ Tf
6(jor718 0 TD
0 Tc
( 69c
( )Tj
/F1 1 Tf
.4319 0 TD
50
( )Tj
/
/F23.2(s)]c)]TJ
83.)]TJ8
2.327.3797 0 TD
-.02106c
( )Tj
/F1 1 Tf
.4319 0 TD
50
( )Tj
/02 Tf
.F2 1 re)-Tf
3.l)-Tf aTJ
/F8(tTJ
/F2 i)-Tf
1094-Tf
3.nTJ
/F3(- 0 TD
( )Tj
/F3j9958.3811 0 TD
-.0003 Tc
[(1)6c
[(g4433.7(es)8(ting)]T1 Tc
(shipsnanc.)]TJ
/F2 1 6309Tj
/F1 1 Tf
-32.8635 -1.2506 TD
.0001 Tc466(ile)]W94-4F23(r
/3 0 Tk4-4F i)-4
/F2nTJ4/F2 g 0 TD
( )Tj
/F3j96TD
-.0131 Tc
[(te)-13.6(r)-12. 0 TD
-.0003 (Corp.)pap3275
/F2j
/F2 1 Tf
.2343 8285TD
0 Tc
( )Tj
/F1 1 Tf
.3783 8incenti)19(v)14(e)A)41.9TD
22]0 ailabl
5.4806 0 TD
( )T17c
( )Tj
/F1 1 Tf
.3769 0 TD
.0(o)16.7(v(a/F63.5(36)]TJ
/091 0 TD
[(S)22.1(t)14.5(o. 0 TD
-.0003 (Corp(SSRN2 1 Tf
1.658420 T79Tj
/F1 1 Tf
-32.8635 -1.2506 TD
.0001 Tc
(satio(E
1n.)Tj588
1n.)Tj5)64.9Tf
.8333 0 TD
-.0079 Tc
[10 )Tj
/F1 1 Tf
-32.8635 -1.250 
502  675 rg
(  T14491 1 Tf
.0052 0 TD
(.)T(Chu TD
(,)Tj
/F2 1 T4f
.2343 0 TD
( )Tj
/F1 1 Tf
.4f
80 TD
-.0073
(.)T(Y]TJ
/F2 1 Tf
6.8791F2 g 0 TD
( )Tj
/F3j96TD
-.0131 Tc
[(te)-13.6(r)-12. 0 TD
-.0003 (Col)T63…2J
/F1(78Tc
( )Tj
/F1 1 Tf1…L0 TD
(.)T(Chu6.7(v(a/X.3487 0 TD
0 T7
019TD
( )Tj
/F1 1 Tf
.4f
80 TD
-.0073
(.)T(Y]TJ
/F2 1 Tf
6.8791F2 g 0 TD
( )Tj
/F3j96TD
-.0131 51)Tj
/F2WTj
51Tj
/02505TDgj
51Tj
D
-.0131 Tc
[(te)-T17c
( )T8Tc
( )Tj
/F1 1 Tf1…L0 TD
(.)T(Chu61j
/F3jWTf
1.6584 0352262153Tc
( )Tj
/F1 1 Tf
.5T36(ar)-8(yy)24.2(a,)]TJ
/F2 1 Tf
6.8187 0 TD
0 Tc
( )Tj
/F150(r)-123924 0 TD
.0005 Tc
(S.)Tj
/F9 Tf
1.4608 0 TD
0 Tc
( 404
[(Cam Tf
.0045 0 TD
(,)Tj50(r)-123TD
f
2.8102 2 TD
0 T1
( )Tj
/F1 1 Tf
.3.6(r)-1231994 -1.2506 TD
.000)-5625.6(v,)]T71 Tf59 90 Tf29568Os:7no102 53 82856Tc
( )Tj
/F1 1 Tf
.59 0Tf
4147.9(.[ )Tj
/F1 1 Tf1…L0 TD
(.)T((al3.6Tf
3.2731 0 TD
03 0 TD
0 Tc
( )Tj
/F1 1 Tf TD
(.)T(Chu6.
( )Tj
/F1 1 T0267 0 TD
0 Tc
( )Tj
/F1 1 Tf
.430j
/F1 1  TD
(.)T(2 g 0 TD
( 0003  Tf
3.yTc
0 TD
.0003 t)]784 0 TD
.0002 Tc
[( 41 0 TD
[ntr)161.9901 0 TD
0 Tc
 0 TD
( chf
.31 0 T104319 0 1
/029635 -1.2506 TD
.002
.0052 0 TD
(.)Tj
/F2 1 Tf
.2343/F2 1 Tf
2.Tf
4.3487 0 TD
0 T7425Tj
/F1 1 Tf
-32.8635 -1.25ile)]TJ
/6(x
anag.2 1 Tf
1.6584 03522633 0 TD
0 Tc
( )Tj
/F1 1 Tf
-32.8c
(2 8 shipsTj
/F2 6 Tc
( )Tj
/F1 1 Tf
.3811 0 TD
-.0004 Tc
[(F)7.5(i)-F2 1 Tf
55J
/F2 1 Tf Tf
72 1 2856T45…f Tf
72 6
( )T5(6F23(k)2/F2 1 
/82209TD
( )Tj
/F1 1 Tf
.4f
80 TD
-5…31 Tf
1.4Tc
( )Tj
/F1 1 Tf
.3797 0 TD
-.0009 Tc
13bu.4609 Tc
[10 )Tj
/F1 1 Tf
-o2 1 Tf
3.2731 0 T T14j0 TD
-.0003 Tc
[(20)350
( )TD
.0002 Tc(.)]TJ
/F2 1D
.2343 7.6634 0 ( )Tj
/F1 16-.0002 Tc
[(Carpent)12.9(e)-.7(ryy)24.2(a,)]TJ
/F2 1 Tf
6.8187 0 TD
0 Tc
( )Tj
/F3938 Tf
.53 0e Tf
2.yT496(r 1 Tf
3.2435 0 TD
e)]W94-4FTD
0 Tc
( )Tj
/F3938 Tf
.5rT2.0(tam,4.3487 0 TD
0 T7
3.2435 0 TD
0 Tc
( )Tj
/F6(ar)-8(4y)24.2(a,)]TJ
/F2 1 Tf
6.8187 0 TD
0 Tc
( )Tj
/F39.0002 Tc(.)3.4806 0Ly2342635 0 36r 1 Tf
3.2435 0 TD67 TD
-.0994
[(Cam5(-base)-10.3(d.0002 Tc(.te  ar4ya,
of safer government customers offer less risk-taking in-

centives. Overall, our findings suggest that boards evaluate

a firm’s customer-base structure and provide additional

pay convexity to offset the CEO’s aversion to customer

concentration risk, thereby preventing excessive manage-

rial conservatism at the expense of value maximization.

These findings are especially valuable when customer

concentration risk is higher due to severe supply chain

disruptions during, for example, the COVID-19 pandemic. 
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